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Executive Summary 
 
Production industries are subject to the ebb and flow of demand and supply fluctuations, with 

an increase in a product’s demand driving up the supplier’s production. At BAT’s factory in 

Heidelberg, the Filter Manufacturing Department is currently operating at nothing more than 

75% efficiency, and is the bottleneck in BAT’s production process. If BAT plans to keep up 

with the increase in consumer demand, improvement is needed. To achieve a more acceptable 

production efficiency of about 85 to 95%, blockages hindering filter supply need to be 

minimised, changeover times reduced, and waste production needs to be kept to a minimal. 

The only way to achieve this objective would be to analyse the current layout, identify its 

flaws and areas of improvement, and then implement a new layout that would improve the 

department’s performance and complement future objectives.  

 

With the aid of simulation models, information is retrieved to determine the extent of 

improvements the proposed layout will be able to provide. The freed up floor space created 

by the proposed layout design will also be looked at to determine its best possible use. The 

information gathered from the simulations as well as the available floor space will provide a 

clear indication of the viability of the proposed layout. 
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1. Introduction and Background 

British American Tobacco (also known as BAT) is the world’s second largest tobacco group, 

generating a net income of £5,519 million in 2011. BAT was formed in 1902 when Imperial 

Tobacco Company of the UK and the American Tobacco Company merged resources, 

specifically with the aim of expanding into off-shore markets like China, Australia, South Africa 

and Canada, to name a few. Over the years, BAT has grown tremendously, absorbing several 

other tobacco companies across the world, with its headquarters based in London. 

 

South Africa is one of the 180 countries which form part of the BAT Group of Companies. BAT 

South Africa employs more than 2000 people country wide and purchases up to 60 % of South 

Africa’s annual tobacco crop. On a yearly basis, more than R8 billion is contributed to the 

Government in excise and VAT. Established in 1904, BAT South Africa produces more than 20 

brands of cigarettes and caters for about 90% of the country’s adult smokers. The head office in 

Stellenbosch manages the eight trade marketing regions and six regional distribution offices. 

 

The Heidelberg factory supplies the local as well as some international markets, producing about 

26 billion cigarettes per year. Not only does the factory produce cigarettes to sell, but also sells 

off varieties of filters and processed tobacco to neighbouring markets, particularly those in 

Africa. Winning the market over with a high level of quality and attractive pricing, product 

demand is on a gradual increase. This growth in BAT’s product demand not only requires the 

poorer performing departments in the business to increase their output but also forces 

management to ensure that the correct provisions are made, wherever possible, for future 

development and growth. 

 

The Filter Manufacturing Department (FMD) has identified one objective and that is to meet its 

weekly production target through improved production flexibility. FMD is looking at 

decommissioning three older, less used machines in their department in an effort to revise the 

layout of the department, freeing up some much needed space. The efficiency in FMD is not at 

an acceptable level, particularly when looking at the quantity of quality of product delivered to 

Secondary Manufacturing Department (SMD) and the time it takes to do a filter SKU 

changeover in relation to machine operating time. 

 

A general production plan is worked out a year in advance with additions and alterations being 

made on a weekly basis. This sometimes makes it difficult for FMD to achieve production 

targets as the target value for a particular brand can change by 200% in a week depending on 

customer demand.  The volatility in the production plan does tend to blindside FMD on a regular 

basis, resulting in FMD failing to meet some of the production requirements every now and then. 

This can be attributed to the current inflexible production layout and the inaccurate system used 

to calculate adequate buffer levels for each SKU of filter.  
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2. Project Aim 
The primary aim of the project would be to increase efficiencies through improved levels of 

worker, machine and facility utilization, as well as an improved machine set-up. This involves 

determining the best possible floor layout, and positioning of the Filtromat and Magomat 

machines to maximise efficiency in production. The orientation of the Magomats will also need 

to be assessed as a solution to reducing filter blockages. Turning the machine through 180 

degrees allows the operator to have a complete, unobstructed view of the viewing station, 

enabling the operator to constantly ensure the correct flow of filters from the Magomat to the 

Filtromat. Other important factors that require attention are: reducing the changeover times 

whenever a filter SKU is changed and also minimising the occurrence of blockages in the 

aluminium pipes as much as possible. It is also crucial to analyse the floor space that will be 

made available by the proposed floor layout, to determine the best utilisation thereof. 

3. Project Scope 
An important part of data gathering for this project would be to create a form to capture 

information like the causes of downtime, the duration of the downtime, remedies to the causes of 

downtime, and operators at FMD and SMD at the time. These forms will be introduced to FMD 

as well as SMD, capturing the downtime experienced by both departments and also providing 

the opportunity for the departments to identify the quantity of downtime that is associated with 

filters.  

The first step towards achieving the aim of the project would be to do a facility layout analysis, 

taking all the project requirements and constraints into account in developing a layout with the 

best benefit. A particularly important requirement is to have the FLC incorporated in the piping 

system, as its sole purpose is to reduce SKU changeover times. With the updated layout in mind, 

simulation models will be used to set-up and assess the current circumstances in the facility, but 

will also propose an option for the facility to look forward that would improve on efficiency and 

performance. The facility analysis will be used to determine the specifications of a new layout, 

whereas the simulation model will be used to determine the validity of the new layout. 

The layout of the aluminium pipes will also have to be examined, ensuring there are as few 

bends in the pipes as possible, and that joints on the bends are removed, wherever possible. 

Another factor that would need to be considered when changing the layout of the facility is the 

possibility of a man count reduction. Due to mismanagement in the department over the last 

couple of years, FMD is over staffed. Relocating the extra staff from FMD to another 

department is therefore encouraged.  

Once the new layout has been decided on, and it is clear that layout will be implemented, a 

project plan will be set up to ensure that change in layout happens without drastically 

interrupting the supply of filters. The time that will be needed for the layout conversion is to be 
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determined, but more importantly, necessary arrangements will need to be made with SMD to 

make sure disruptions to the supply link between these two departments is kept to a minimum.  

Once the change in layout has been completed, the preferred space utilization can be addressed 

for the space that the new layout has freed up. Whether it would be introducing a few new 

machines into the area, re-assigning the buffer zones for the different SKU’s or even a 

combination of both, a plan will need to be set up for the available space.    

4. Literature Review 
As with any project, a certain degree of background knowledge and preparation work is 

necessary before work on the project can actually commence. In the case of this project, a 

sizable amount of information was collected to offer a clearer understanding of the role FMD 

plays in relation to the BAT facility as well as understanding the structure and functioning of 

FMD as a department on its own.  

The literature review incorporates all the sources of information as well as the information that 

was obtained from these sources. The literature review is an essential initial step towards a well-

rounded project. Here are some reasons for conducting a literature review: 

1. Aids in identifying and addressing key aspects before and during project analysis  

2. Understanding core concepts and practices in the workplace and industry 

3. To be familiarised with industry specific jargon 

 

4.1 Sources of Information 
To gain a better understanding of the how the puzzle piece of FMD fits into the bigger picture of 

the BAT South Africa puzzle, several one-on-one sessions were held with Tauhir Jardine, 

FMD’s manager. These sessions basically included discussing the current state of FMD with all 

its areas of improvement and opportunity as well as the envisioned path for FMD, for the 

coming years. 

Another BAT employee who was regularly consulted on the day-to-day running and inter-

departmental dynamics of FMD was Nico Montgomery, a production technician. An individual 

who has spent 5 years in the department, proved to share invaluable insight into the department.  

Numerous impromptu chats and discussions were also held with various operators and 

employees on the floor to get a well-rounded appreciation of how FMD is operating as a 

department, and to piece together the general feeling the employees have of FMD. 

Lastly, the majority of background information was sourced from the internet. Information that 

couldn’t be provided by BAT and that hadn’t been covered by the undergraduate degree was 

researched on the World Wide Web. The topics that required researched included: 
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 Simulation Model 

 Gantt Chart 

 Work Breakdown Structure 

 HAUNI filter handling machines 

 Inventory Management 

 AutoCAD 

 Microsoft Office 

 

4.2 Information Gathered 

4.2.1 Departments 

FMD, together with several other departments make up the BAT manufacturing facility in 

Heidelberg. This is the only cigarette manufacturing facility in the country.  

To give a better illustration of the role FMD plays in the facility, Figure 1 has been included. 
  

 

 

 

 
Figure 1: Process flow diagram at BAT Facility 

 

Stores 

All inbound material brought to BAT is directed to the stores where they are separated and 

stockpiled, and in the case of tobacco, they are also placed under quarantine to get rid of bugs 

and insects that could infiltrate the rest of the tobacco currently in the facility. 

 

PMD 

It is the duty of PMD (Primary Manufacturing Department) to process the tobacco from a raw 

material state into a usable component of cigarette manufacturing. Leaves and stems are put 

through several processes to the specifications of the SKU they are assigned to. The SKU’s don’t 

only take the different brands of cigarettes into account but also the different product types each 

brand has. Appendix A illustrates the variety of brands and brand types produced by BAT. 

 

FMD 

FMD is responsible for manufacturing the filters for each type of SKU. There is a wide selection 

of filters BAT uses for their products, as can be seen in the appendix A. 

It is the responsibility of the filter department to manufacture and deliver an adequate number of 

filters of an acceptable level of quality to SMD on a regular basis. 
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SMD 

SMD, Secondary Manufacturing Department, is where the filters are combined with the tobacco 

and cigarettes are produced. The cigarettes are boxed and packaged here as well before they are 

sent to the dispatch stores, where they are kept before being shipped out into the marketplace. 

This department links all the other departments of the business and is thus a critical department 

in terms of facility efficiency and product output.  

 

4.2.2 Staffing 

There are two aspects at FMD that can be considered when looking at their staffing, particularly 

in FMD. The first being their staffing structure and the second being the shift structure. 

 

Staffing Structure 

Even though there is a hierarchical arrangement at FMD, it is BAT policy to treat the lower 

echelons of the staffing structure with no more or no less respect than the upper ranks of the 

staffing structure. This is done to improve communication and to cultivate a sense of 

togetherness amongst the team. In Figure 2, the staffing structure for FMD can be seen. 

 
 

 

 

 

 

 

 

 

 

 

 
Figure 2: Organogram for FMD 

 

Table 1 gives a breakdown of the various kinds of workers currently at FMD, the number of 

people working per shift and the various shifts that are worked. 

 

 
Table 1: FMD staff shift structure 

Staff type People per shift Shifts worked 

Cell Manager 1 Day 

Cell Support 1 Day 

Production Technicians 2 All three shifts 

Artisans 2 Day 

Electrical Technician 1 Day 

Machine Operators 11 All three shifts 
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Shift Structure 

Supply of filters from FMD is determined by the demand at SMD, therefore only when SMD 

requests filters will they then receive. FMD operates 24 hours a day from Monday to Friday, 

with one additional shift done on Saturday morning and this results in a total of 16 eight hour 

shifts per week.   

 

A, B and C are the shifts groups that make up the FMD workforce and these shifts alternate on a 

weekly basis. The first shift runs from 06h00 – 14h00, the second shift from 14h00 – 22h00 and 

the final shift from 22h00 – 06h00. Once the week’s round of shifts have been completed, those 

on the morning shift move to the night shift, those on the afternoon shift move to the morning 

shift, and those on the night shift move to the afternoon shift.  

 

4.2.3 Products 

The two core products BAT produce are filters and processed tobacco, with these being the basic 

components required to make the 24 brands of cigarettes produce by BAT South Africa. 

 

Tobacco 

Tobacco is trucked in from various suppliers across the country, including international 

suppliers, such as Zimbabwe. Specific brands of cigarettes require specific grades of tobacco, so 

a wide variety is sourced and is brought in as boxed bundles of dried tobacco leaves.  

 

Filters 

The filters are made of cotton like material called tow, which is flown in from abroad. The 

various kinds of filter SKU’s are comprised of various combinations of tow type, filter length 

and diameter, and filter density. The tow is threaded through a KDF machine, where it is then 

wrapped with a thin sheet paper and then cut to length to form the filter rod. (The filter rod is the 

length of four filters and is only cut into separate filters at SMD.)  

 

Approximately 4935 filter rods are then automatically packed into a tray, and 48 of these trays 

are then packed into a trolley. Each trolley will only stock one kind of filter type with its specific 

length, circumference and density specifications, i.e. each trolley is one SKU.  

 

Once the trolley has been packed, it is marked and moved to the buffer zone, where it is to stand 

for a minimum of 30 minutes before being processed by a Filtromat. In Table 2, one will be able 

to see the various filter codes and their respective lengths.  
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Table 2: Filter codes and their specific lengths 

Filter Code Filter Length 

4  

 

 

88 mm 

5 

14 

36 

38 

50 

52 

1   

 

 

 108 mm 

20 

42 

45 

47 

51 

53 

8  

 

100 mm 

 

17 

19 

28 

49 90 mm 

40 70 mm 

 

4.2.4 FMD Machines 

There are three types of machines in FMD, namely the KDF’s, the HAUNI’s and the FLC, all to 

play a critical role in the performance of FMD in the coming years. 

 

 
Figure 3: AutoCAD drawing of FMD 
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KDF 

As explained previously, the KDF’s make the filter rods, which only make use of tow, sheet 

paper, and some glue. There are currently 10 fully functional KDF’s in FMD, running on a 

make-to-order production schedule. The KDF’s produce the filter rods which are automatically 

packed into trays and are then stored in trolleys in the buffer zone. The KDF’s are represented by 

the light blue objects drawn in Figure 3. 

 

HAUNI’s 

The HAUNI’s, represented by the light green drawings in Figure 3, are used to send the filters 

from the basement of the facility, where FMD is located, to SMD, which is one floor above 

FMD. The filters are blown through aluminium pipes which range from 50 m to 250 m in length 

by regulating air pressure through the pipe. There are currently 11 HAUNI’s in FMD, 3 old ones 

and 8 new ones, and each HAUNI is made up of 2 Magomats and 1 Filtromat. They are 

numbered from 17 to 27, with 19, 20, and 21 being the older machines. The specification 

drawing for the HAUNI’s can be seen in Appendix E and F. 

 

The Magomats controls the flow of filters into the Filtromat and ensures the Filtromat receives a 

constantly supply of filters. There is a Magomat on the left and on the right of the Filtromat 

which gradually feeds filters into the Filtromat as the Filtromat sends out filters through the 

aluminium piping to SMD. An operator loads full trays into the Magomat and also removes 

empty trays. 

The Filtromat makes use of air pressure to send filters, through the aluminium piping to SMD. 

Each Filtromat is equipped with 10 stations, with each station capable of sending out up to 1500 

filters per minute. It must be noted however that the lower the station speed is, the lower number 

of blockages and damaged filter, and therefore the stations usually run between 700 and 900 

filters/minute. 

 

FLC 

The FLC, depicted by purple in Figure 3, is a piece of equipment that is to become the link 

between the Filtromats and SMD with the new facility layout. On the receiving side of the FLC, 

the ends of each aluminium pipe from the Filtromats are plugged into a specific inlet of the FLC. 

At the dispatch end, aluminium pipes connect the various SMD machines to separate points on 

the FLC. In the flexible hose section of the FLC, which connect the FLC’s inlets with its outlets, 

operators are quite easily able to interchange and reconnect the inlet pipes at the receiving end 

with the outlet pipes at the dispatch end. The FLC is not in full operation yet and will only be put 

to use when the new layout change has been implemented. In minimising the time spent on 

doing changeovers of SKU’s at the HAUNI’s, the FLC offers FMD added flexibility and ease 

when completing changeovers.  

 

4.2.5 Work Breakdown Structure 

A work breakdown structure allows a project to be broken down into a number of components 

and sub-components that are essential in achieving the desired outcome of the project. It adds 

structure to the planning and execution of a project, and minimises the likelihood of mistakes or 

faults occurring. It also can be used to include additional detail like event start and end times, 

event duration, and also the resources required to complete the event. In this project, a WBS will 

be used for the relocation of the HAUNI’s to ensure the smoothest transition possible. 
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5. Supplementary Methods and Tools  
The core aim of this project looks at adding a bit more colour and positive impression to the 

production figures that are published at the end of the month. Below are aspects of achieving this 

aim. 

  

5.1 Customer feedback forms 
It has been discovered that there are complaints circulating the facility about poor performance 

at FMD, but there is no record of this poor performance. A document can’t be pulled out to see 

what the most common kind of error FMD is making or what is causing this poor review to 

materialise. It is due to this reason that customer feedback forms were created. 

 

These forms, as can be seen in Appendix B, were created with the sole purpose of identifying the 

weakest part/s of FMD’s service to the BAT facility. Forms were sent to SMD and FMD and 

recorded stoppages due to production downtime related to FMD. Both FMD and SMD filled in 

these customer feedback forms to help correlate the data recorded by the two departments.  

 

The forms were rolled out into the two departments, and were circulated until sufficient data had 

been collected. After this, the data from the forms were sorted and analysed, identifying the 

biggest causes of stoppages at SMD, which could be attributed to FMD. 

The collected data resulted in the information shown below in Figure 4.  
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The second reason involves the operator in SMD no checking whether the receiving station at 

SMD, through which the filters need to travel through coming from FMD, is opened properly 

and is ready to receive filters. This is a problem only SMD can resolve. 

 

Looking at the first reason for downtime, the suspicions that the majority of downtime is caused 

by blockages in the pipes is confirmed with a total of 45%. As the air pressure in all the pipes 

have been tested, this can only be attributed to flawed construction of the piping system, i.e. 

there being too many bends.  

 

Both the blockages in pipes and waiting for SKU changeover reasons are points that will be 

directly addressed by objectives surrounding the new alternative layout, which accounts for a 

lengthy 58% of the downtime, or an average of 0.8 hours per shift.  

 

Another interesting analysis will be done, whereby the forms will be recirculated for a month 

after the new layout has been implemented in FMD. The information collected will again be 

analysed, but this time the analysis will be compared to the initial analysis to check whether the 

new layout change has indeed brought about positive change to BAT’s facility. This final form 

analysis will be done in a table similar to Table 3, accompanied by a graph or two to indicate 

variation. Unfortunately, the project life exceeded the proposed project period so this analysis 

could only be done on the machines that have been moved to date.  

 
Table 3: Final feedback form analysis 

Complaints Before Layout Change After Layout Change 

   
   

   

 

5.2 Proposed facility layout 
One of the core aspects in achieving the aim of the project is to determine the most appropriate 

facility layout for FMD. An appropriate layout is one that would offer improved production 

efficiency, free up additional floor space and would offer the same or better functionality of the 

HAUNI’s in particular.  

 

Every design is moulded by several targets and constraints. For this facility layout, there are four 

main factors that need to be kept in mind for the design of the new layout, and they are: 

 

 The aluminium pipes need to minimal bends as well as connections on bends 

 The HAUNI’s need to be aligned with the FLC 

 The HAUNI’s orientation needs to be changed 

 The HAUNI’s positioning and filter movement needs to be checked  

5.2.1 Aluminium pipes 

The aluminium piping system is responsible for transporting filters from FMD to SMD and is 

considered the most important link between the two departments. An agonising amount of time 

is lost when a blockage occurs in the pipe system. This blockage has to found and then the 

flushed out before supply can resume. Unnecessary amounts of money and time is wasted when 
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filters arrive at SMD damaged and failing to meet the acceptable quality standards. SMD is 

considered to be the “parent” department at the BAT facility as filter and tobacco supply into 

SMD is solely regulated by SMD. It is therefore important for FMD and PMD to work closely 

with SMD and be ready to support SMD whenever they call.  

 

There are two irregularities that need to be corrected.  

 

1. The first irregularity is the number of bends that exist in the current piping system. When 

looking at the existing layout, seen in Appendix C, the excessive number of bends 

prevalent in the pipe system is clearly visible. There is a total number of 22 right angle 

bends in the original layout, with these bends having a two metre diameter. It is known 

that bends in pipes not only affect the air pressure of the pipe, but also disrupts air flow 

and consequently increases the amount of friction between the filter and the inside of the 

pipe.   

 

With the new layout, 11 bends will be removed from the system and this can be seen 

when comparing the piping system in Appendix C with the new system in Appendix D. 

That means the new system will have 50% less bends in it, and theoretically a 50% less 

chance of a bend related stoppages and/or damages occurring. 

 

2. The second irregularity is the presence of pipe joints located on the bends. The pipes 

used in the original set-up of the piping system were only one metre long; therefore there 

are several sections of pipe that have joints on the bends of the pipes. Because of the 

increased friction between the filters and the inside of the bent pipes, it is believed that 

these joints do play a part in hampering the supply of filters. They lead to blockages, and 

also damaged filters being sent to SMD. So in conclusion, the above can be overcome by 

making use of two metre long sections of pipe, as well as ensuring that not joints are 

located on or near pipe bends.  

 

5.2.2 HAUNI Alignment with FLC 

Another reason warranting a layout change is the currently idle FLC. As explained before, the 

FLC has been introduced as an intermediary link between FMD and SMD, offering more 

reliability and adaptability than the current set-up. Instead of having to do a complete SKU 

changeover at a HAUNI, FMD will simply do the changeover at the FLC by reconnecting pipes 

between its input and output stations.  

 

The HAUNI’s will be assigned SKU’s to process and will be connected directly to the FLC’s 

input stations, to the right in Figure 5. The FLC’s output stations will in turn be connected to 

every machine in SMD. So when a change occurs, in terms of filter SKU at an SMD machine, 

the respective output station of the FLC will then be connected to the appropriate input station of 

the FLC.  
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Figure 5: FLC in operation 

It is critical to have the HAUNI’s in alignment with the fixed FLC. If the FLC is to be used with 

the current machine layout, additional bends will have to be added to the existing unfavourable 

piping system. Even though the FLC was brought in to be a beneficial piece of equipment, its 

full potential won’t be realised with the current layout.  

 

An alternative layout to the current is necessary to complement the functionality of the FLC and 

to make sure the HAUNI’s adequately aligned to the FLC. The FLC is a critical piece in FMD’s 

puzzle as the time taken to do changeovers will dramatically decrease, consequently increasing 

the production time. 

 

The central grouping of the pipes in the new layout run directly to the FLC with no additional 

curves and bends present, as can be seen in Figure 6. This enables the new pipe system to 

improve on its filter delivery.   

 

 
Figure 6: Pipe set-up of new layout in alignment with FLC 

 

5.2.3 HAUNI Orientation Change 

Another issue that arises from this layout is the orientation of the Filtromats on the HAUNI’s. 

The Filtromat is currently installed at a 180 degree angle to the two Magomats, as can be seen in 

Figure 7, which was done by the previous cell manager to reduce the length of time for 

scheduled periodic services. This was found out to be not recommended by the manufacturers of 

Input stations 

Flexi-hoses 
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HAUNI, as well as disorientating the functioning of the machines. For example, when in its 

current reversed position, the sensor in the Magomat on the right will go off if there is a shortage 

of filters in the left hand side of the Filtromat. This is not too common an occurrence, but when 

it does happen, it results in an unnecessary stoppage. 

 

 
Figure 7: Current HAUNI Orientation 

Another benefit that can be realised from the proposed HAUNI orientation is that the viewing 

station and the feeding panels, seen in Figure 8, are both visible on the same side of the HAUNI. 

This allows for quick and easy locating of skew or trapped filters, allowing the operator to 

remove them before they result in a system blockage.  

 

 
Figure 8: Proposed HAUNI Orientation 

 

5.2.4 HAUNI Positioning and Filter Movement 

The final and most important aspect to take into account in terms of the new facility layout is the 

positioning of the HAUNI’s in the department. The positioning of the HAUNI’s is determined 

by two parts. The first part takes the three factors mentioned above into account, i.e. the number 

of bends in the aluminium pipes, alignment with the FLC, and the orientation of the HAUNI’s. 

The second part looks at the stationing of the HAUNI’s with respect to the SKU they will be 

supplying as well as the storage area and the movement of trolleys in the department. 
 

Viewing station 

Feeding panels 
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After looking at the first part, two deductions can be made. Firstly, keeping the HAUNI’s down 

the line from the FLC will not only align them with the FLC but will also provide a machine 

layout that will offer the least amount of bends in the piping system. Secondly, the orientation of 

the HAUNI’s will also be changed for the reasons mentioned in 5.4.2. They will therefore have 

to be installed in the correct orientation. This first part has led us to the layout change depicted 

below in Figure 9.  

 

 
Figure 9: Original Layout (Left) and Proposed Layout (Right) 

By repositioning the machines to this location, the following benefits will be realised:  

 

 Full, unobstructed access will be given to the FLC, 

 bends in the piping system will be reduced from 22 to 11,  

 more space will be freed up to either increase the buffer zone or to be used for future 

development, 

 manning levels will be reduced from 1 operator/machine to 1 operator/4 machines with 2 

assistants, therefore the 11 operators per shift will be brought down to 6 operators per 

shift, 

 the machines and operators will be more visible during shifts, 

 And the opportunity is provided to get rid of the three unreliable older machines, freeing 

up additional floor space. 

 

Now onto the second part, which looks at assigning the SKU’s to the various machines and as 

well as the flow of filters in FMD.  

 

In determining the capacities of each respective SKU, a simulation model was constructed in 

Microsoft Excel. Production data for nine consecutive weeks was obtained providing 

information on the supplies of product SMD had received from FMD. This data was then filtered 

and simplified.  
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The production data was first simplified into worksheets of Monday, Tuesday. Wednesday, 

Thursday, and Friday, as seen in Figure 10, with each week and each machine supplied in SMD 

being accounted for. Daily production time had been divided into ten time slots for simplicity 

purposes, and the zeros depicted when an SMD machine was receiving a specific SKU.  

 

 
Figure 10: First simplification of production data in MS Excel 

The next step was to further simplify the data into weeks, calculating the average number of 

feeder pipes that are were required to produce a certain SKU for each respective day, Figure 11.  

(Production machines in SMD either have two or three feeding linked to FMD, the details of this 

can be seen in Appendix H.) 

 

 
Figure 11: Average number of pipes per week for each weekday 
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The averages of each production day for the 9 productions weeks were then brought together to 

make one table, Figure 12. The average number of pipes was then calculated for each SKU, as 

well as the standard deviation. The total of the average number of pipes needed amounted to 61 

pipes and the total number of pipes needed with a positive standard deviation came to 84. With 

there only being 8 Filtromats in the proposed layout, with each Filtromat having 10 pipes, 

totalling to 80 available pipes. Requiring a maximum of 84 pipes is not too critical an issue, as 

this would represent an extreme case of demand. 

 

 

 
Figure 12: Average and standard deviation calculated for each filter SKU 

 

Figure 13 gives a graphic illustration of the number of pipes that are needed per day.  
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Figure 13: Pipes needed per day per SKU 

Figure 14 portrays a clear picture as to the utilisation of the various SKU’s during a production 

week. It can be seen that the utilisation is very similar throughout the week, indicating no 

extreme fluctuations or changes in product production.  

 

 
Figure 14: Average SKU utilisation per weekday 
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The final and most critical calculation of this simulation model, determined the production 

capacity in terms of filter length. Out of the five filter lengths, the three main filter lengths are 

the 88, 100, and 108 mm. using the information gather from processing the production data, the 

following information was discovered.   

 

When looking through the data it was seen that 88 mm ran 7 SKU’s at the most during a given 

time. 100 mm ran 4 SKU’s and 108 mm ran 3 SKU’s.  

With a Filtromat having the capability of running 2 SKU’s at a time, the following can be 

deduced: 

 

 100 mm require 1,5 Filtromats (i.e. 15 ports) 

 108 mm require 2 Filtromats (i.e. 20 ports) 

 And 88 mm using up the remaining 4,5 Filtromats (i.e. 45 ports) 

 

From the figures calculating the average number of pipes required for each filter length, 41 pipes 

where required for the 88 mm, 8 pipes for the 100 mm, and 10 pipes for the 108 mm. 

 

The calculations in Figure 15 presented the following positive results: 

 

 88 mm need 41 pipes to run and have 45 available 

 100 mm need 8 pipes to run and have 15 available 

 108 mm need 10 pipes to run and have 20 available 

 

 
Figure 15: Production capacity as per filter length 
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5.3 Machine move 
Still part of phase 2, in preparation of the machine move, a supporting checklist was given to the 

cell manager for approval, quite some time before the actual machine move is to take place. This 

checklist is to be the WBS.  

5.3.1 Work Breakdown Structure 

This is a supportive document used to assist in the relocation of the HAUNI’s. A WBS is used as 

a tool that will definitely save time and money in this project. By documenting when a particular 

event must happen and how it should happen will reduce the chances of errors and unplanned 

misfortunes occurring. The final draft of the WBS can be seen in Figure 16, complete with 

duration and resources. Initially the WBS only had three Level 2 components, but after further 

thought it was expanded to five components as each of these components are more specific and 

are independent of each other, thus proving to provide more detail. 

 

Together with the WBS, a Gantt chart was set-up as a visual aid to the WBS. The cell manager 

can at a glance check the Gantt for upcoming activities and can see how long a scheduled 

activity will run for. The Gantt chart for this project can be seen in Appendix G. 
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Level 1 Level 2 Level 3 Level 4 Duration Resources 
1. Filtromat 

Machine 

Move 

1.1. Preparation 

Work  

(Start 1 August) 

1.1.1. Machine Layout 1.1.1.1. Investigate hangers, cabling, positioning thereof 

1.1.1.2. Investigate floor layout 

2 day (for all) 

3 hrs 

 

1.1.2. Services 

(For each service, i.e. 

Electrical, compressed air, 

electronic) 

1.1.2.1. Services to conduct inspection 

1.1.2.2. Order spares 

1.1.2.3. Prepare compressed air line 

1.1.2.4. Inform services when what is going to happen 

1.1.2.5. Project team order materials needed for pipe hangers 

1.1.2.6. Additional fittings (elbows, copper pipes, fasteners) 

1.1.2.7. Cabling and pipes done before machine moves 

2 hrs 

1,5 – 2 weeks 

1 day 

2 days 

2 weeks (see 1.1.2.2) 

(see 1.1.2.2) 

1 month (main-line) 

Services 

 

Services 

 

 

 

Power house (cabling) 

1.1.3. Movement of Machine 1.1.3.1. Mark floor for new position of machine (duct tape) 

1.1.3.2. Plan sequence of machine moves 

1.1.3.3. Source additional piping and hangers 

1.1.3.4. Check optimal movement strategy 

1.1.3.5. Planning of pathway 

1.1.3.6. Check height of air-conducting relative to machine height 

1.1.3.7. Moving equipment available (creepers, trolley jacks) 

1.1.3.8. Space cleared for new machine location  

1 hours (per machine) 

1 day 

0,5 days 

1 day 

1 day 

20 min 

30 min (per machine) 

2 hours (per machine) 

 

 

 

 

 

 

 

 

1.1.4. Informing SMD of 

Machine Move 

1.1.4.1. Inform SMD which machine is moving when 

1.1.4.2. Organise FMD to physically transport filters 

1.1.4.3. Arrange hand loader from FMD  

1 day (per machine) 

1 day (per machine) 

1 shift before (per machine) 

 

 

 

1.2. Disassembly 

of Machine 

1.2.1. Prep for Disassembly 1.2.1.1. Set-up WBS checklist of machine disassembly 

1.2.1.2. Hand WBS printout to Nico (Project Team) 

1.2.1.3. Project Team clear WBS 

 

 

 

 

1.2.2. WBS for Machine 

Disassembly 

1.2.2.1. Disconnect compressed air and electrical/electronic 

1.2.2.2. Remove all piping 

1.2.2.3. Disassemble machine combo into 3 main sub-sections 

2 hours (per machine) 

0,5 day (per machine) 

2 hours (per machine) 

Services and Powerhouse 

 

 

1.3. Moving of 

Machines 

1.3.1. Preparation 1.3.1.1. Clear new location for incoming machine 

1.3.1.2. Equipment and tools 

(see 1.1.3.8) 

(see 1.1.3.7) 

 

1.3.2. Move Machines 1.3.2.1. Move one section set at a time, starting with Filtromat 3 hours per section of machine  

1.4. Assembly of 

Machines 

1.4.1. Tools and Equipment 1.4.1.1. Ensure tools and equipment is available at location (see 1.1.3.7)  

1.4.2. Positioning 1.4.2.1. Check correct placing of machine 

1.4.2.2. Check orientation of Magomat 

1.4.2.3. Check levelling and alignment esp. for belts and heights 

(see 1.3.2.1) 

(see 1.3.2.1) 

(see 1.3.2.1) 

 

 

 

1.4.3. Connecting 1.4.3.1. Connect main compressed air lines by services 

1.4.3.2. Connect all electricals/electronics 

1.4.3.3. Connect Filtromats aluminium piping 

0,5 day (per machine) 

2 days (per machine) 

2 days (elbows only of Filtromat) (per machine) 

Services 

Services and Powerhouse 

 

1.5. 

Commissioning 

of Machines 

1.5.1. Checks 1.5.1.1. Belt direction 

1.5.1.2. Configuration of machine combination  

(see 1.4.3.2) 

0,5 day (per machine) 

Powerhouse 

1.5.2. FLC Configuration 1.5.2.1. Set-up optimal configuration 0,5 day  

1.5.3. Test Pipes 1.5.3.1. Pressure test until FLC 

1.5.3.2. Quality of filter sent out 

1.5.3.3. To correct SMD machine 

(see 1.1.2.7) 

Soon after machine set-up 

Soon after machine set-up 

 

1.5.4. Sign-off by cell support 1.5.4.1. Pressure test until FLC 

1.5.4.2. Quality of filter sent out 

1.5.4.3. To correct SMD machine 

1 day 

(see 1.5.4.2) 

Soon after machine set-up 

 

Figure 16: WBS of machine move 
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5.3.2 Machine Movement Strategy 

As FMD is a major component of the BAT facility, a machine move strategy needs to be put in place 

to minimise the disruption this has on the facility.  

 

In Figure 17, the diagram on the left labelled as Old Positions depicts the current facility layout and 

the machines’ current numbers. The diagram on the right titled New Positions shows the new 

locations of the machines and their new machine numbers.  

 

 

Figure 17: (Left) Current layout and machine numbers - (Right) New positions and numbers 

 

In order to have SMD enjoy an uninterrupted supply of filters during the machine moves, an 

alternative plan needs to be made. During the period of the machine moves, offline machines will 

have their filters manually fed to SMD. Several workers will be tasked with transporting the correct 

filter trolleys up to SMD and feed the SMD machine by hand to keep production running. For the 

benefit of those at FMD and SMD, a machine move program has been drafted, indicating which 

machine is going to move at a particular date and for how long the machine will be offline for. It also 

serves to inform those at FMD where the machines will be moving to in the new layout, and the 

order in which the machines will be moved. Only one machine can be moved per week, and this also 

applies to the decommissioning of the old machines, namely 19, 20, and 21. All this information has 

been captured in table 4. 
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Table 4: Machine move information 

Machine  

Move 

Move  

start 

Move  

end 

New  

position 

SMD Machines  

to be affected 

18 03/09 07/09 1 N 

17 10/09 14/09 3 J 

21 17/09 21/09 Out M, G 

24 24/09 28/09 5 A, V, Q 

27 01/10 05/10 7 T, X, K 

20 08/10 12/10 Out O 

23 15/10 19/10 8 E, C 

26 22/10 26/10 6 W, Y, U 

19 29/10 02/11 Out L 

22 05/11 09/11 4 B, R 

25 12/11 16/11 2 D, I 

 

5.4 Free space analysis 
The third and final phase of the project looks at free space analysis and the feasibility study.  

Now that the new layout of the facility has been confirmed and the move of the machines has begun, 

can the free space analysis begin to take shape.  

After discussion with the FMD’s manager regarding the plan for the department in terms of 

strategically using the available space in the department, the following was noted: 

 

1. The current 8 Filtromats will not be replaced or decommissioned in the next 5 to 10 years 

2. The 8 Filtromats quite easily meet the current demand from SMD, so there isn’t a need to 

purchase any new machines within the next 3 years 

3. It is important for FMD to implement a Re-Order point system in there buffer stocks where 

production of a specific SKU will be triggered when a certain stock level is reached 

 

With the above points noted, it becomes obvious that more emphasis is place on the inventory model 

at FMD, than a proposed plan of action to accommodate additional machinery in the near future. 

 

Making use of AutoCAD, exact dimensions are used to produce the new floor layout for FMD, as 

can be seen in Figure 18. The yellow blocks represent trolleys that have been filled by the KDF’s and 

that are waiting to be processed by the Filtromats. The filled trolleys will come in on the right hand 

side and fall in a queue behind their respective SKU, and move towards the left hand side as similar 

SKU trolleys are being processed. Once the trolley gets to the front of the queue, it is then taken 

around the Filtromats in the northern part of the department to the respective Filtromat to be 

processed. When the trolley has been emptied, it is then moved down passed the rest of the 

Filtromats and left in the orange section in Figure 18. The orange section is a designated area for all 

the empty trolleys that will wait to be filled by the KDF’s. 
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Figure 18: Floor-plan of new inventory system 

The positioning of the filled SKU’s in the new floor space designated for the filled trolleys is based 

on the SKU utilisation levels on a daily basis. The SKU’s with a higher level of utilisation will need 

to have the shortest path to travel to the Filtromats.  

Based on the production data, the following utilisation levels were calculated: 

 
Table 5: Daily SKU Utilisation 

SKU Utilisation Level 

(%) 

SKU Utilisation Level 

(%) 

52 38.39 40 3.15 

53 9.92 38 2.76 

14 9.59 47 1.74 

17 8.31 4 1.02 

36 5.62 19 0.79 

1 5.24 8 0.55 

5 4.94 51 0.26 

50 4.24 20 0.12 

28 3.30 45 0.05 
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Figure 19: SKU Utilisation bar chart 

Figure 19 illustrates the level of SKU usage per day starting with the most used at SKU 52 to the 

least used at SKU 45. According to the levels of utilisation, the most utilised SKU, i.e. SKU 52, will 

be stored in rows from where the black ring on Figure 18 is, and then the next most utilised SKU will 

be stored next to SKU while moving closer the blue ring. Once the space between the black and the 

blue dot has been filled, the remaining SKU’s will be placed in rows by the red dot, moving toward 

the green dot. These SKU’s being the least used SKU’s in the department.  

The new floor layout increases the number of trolleys that can be kept on the department floor, while 

still keeping the facility organised, from 298 to 330 trolleys. 

 

 

The next step was to calculate safety stock and re-order points.  

The following Microsoft Excel document, Figure 20, was put together to determine the SS and ROP 

for each respective SKU. Just to explain a few points regarding the calculations:  

 

 The equations used for the calculations took variability of demand and lead time into account. 

 A service level of 90% and of 95% can be seen in the calculation sheet. The service level of 

90% turned out to be more acceptable to management once the calculations had been made. 

 A base value of one shift had been assumed for the lead time, with a standard deviation of 

one hour.  

 Each SKU was placed in either category A, B, or C. Category A is an SKU that is produced 

on a daily basis, B is produced at least once a week, and C is produced once every two weeks. 

 The large variability that occurred in some of the SKU’s resulted in some very unusual 

results. After having a discussion with management, it was agreed to keep the model and note 

the irregularities that had occurred in these SKU’s.  
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Figure 20: Safety stock and re-order point MS Excel document 
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5.5 Simulation model  
The Customer Feedback Forms and the Proposed Facility Layout made up phase 1 of the project. 

Falling under phase 2 of the project, together with the free space analysis, the simulation models 

comes into play. The simulation models will capture the current performance of the department and 

compare it to the performance of the proposed layout. 

 

The simulation model captures the improvement introduced into the department by the changes that 

have been implemented. Even though not all the Filtromats have been moved yet, the simulation 

model can still be based on the impact the machine move has had on the machines that have been 

moved and that are operating in their new positions. 

 
Table 6: Original and new production figures per shift 

Machine 
Original Position New Position 

Average Maximum Average Maximum 

17 1100154 1145105 1139484 1145466 

18 1084846 1134894 1132468 1137486 

24 1114889 1149546 1142488 1146846 

27 1088868 1134648 1131484 1135486 

  

 
Table 7: Changes in machine production per shift 

Average change in production per machine 39291 

Production average per machine 1097189 

Average percentage increase per machine 3.58% 

Total increase in filter production (8 machines) 314328 

 

 

5.6 Feasibility study  
Another important assessment tool included in this project is a feasibility study. The study provides a 

platform to gauge the financial implication of the project from the beginning until the end. From the 

WBS, where a majority of the expenses are to occur, until the free space analysis where possible 

future expenses may occur, all the cost directly driven by the project are taken into account.  

 

Here is a cost breakdown of all the major expenses incurred as the project has progressed. As the 

project is still running at the moment, these are all the expenses that have been incurred by the 

project to date, and have hence been rounded up to the nearest thousand.  
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Table 8: Rounded off project cost breakdown 

EXPENDITURE COST 

Electrical Work (Powerhouse)  R    60 000.00  

Flexible Pipes  R    90 000.00  

Piping  R  200 000.00  

Lights  R      7 000.00  

Pipe Hangers with Clamps  R    25 000.00  

Compressed Air-line Modification and Installation  R    10 000.00  

Overtime Labour  R    30 000.00  

TOTAL  R  422 000.00  

 

 

On average, BAT processes about 165 million filters a month at the moment. With an average 

increase in production of about 3.5%, an additional 5.8 million filters will be produced every month. 

The cost price of a filter varies, but if assumed to be 2 cents per filter, this would amount to an 

additional R 115 000 a month. With the current expenditure figures, this project would have a 

payback period of just over three months. 
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6. Conclusion 
The objectives of reducing the number bends in the piping system, freeing up additional floor space 

and reducing the high number of unskilled labourers at FMD have all been achieved. 

 

Even though the machine move project hasn’t reached its completion yet, the fact that the four 

machines that have been moved already reflect an average increase in production of 3.5%, speaks for 

itself. One can’t help but assume that this increase in production will be realised for the rest of the 

machines once all the machine moves have been completed. 
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Appendix A 

Filter SKU’s 
SKU Description Filter Code 

BBAN DUNHILL INT  ANGOLA                20FT 1 

BDB DUNHILL KING SIZE          BLNS      F20 52 

BJ DUNHILL  KING SIZE  HL               F20 52 

BJ88 Dunhill King Size Filter HL20_LIP 52 

BJD DUNHILL  KING SIZE  HL  (DUTY FREE) F20 52 

BJD88 Dunhill King Size Filter HL20 - DUTY FREE_LIP 52 

BK DUNHILL BLUE  F20 53 

BK88 Dunhill Blue HL20_LIP 53 

BKD DUNHILL BLUE  (DUTY FREE) F20 53 

BKD88 Dunhill Blue HL20 - DUTY FREE_LIP 53 

BL DUNHILL WHITE    F20 51 

BL88 Dunhill White HL20_LIP  51 

BLD DUNHILL WHITE  (DUTY FREE)  F2 51 

BLD88 Dunhill White HL20 - DUTY FREE_LIP 51 

BM DUNHILL BRONZE (ULTRA) 20F HL 53 

BM88 Dunhill Bronze HL20_LIP 53 

BMD DUNHILL BRONZE  (DUTY FREE) F20 53 

BMD88 Dunhill Bronze HL20 - DUTY FREE_LIP 53 

BP DUNHILL MENTHOL                F20 53 

BP88 Dunhill Menthol HL20_LIP 53 

BPD DUNHILL MENTHOL    (DUTY FREE)     F20 53 

BPD88 Dunhill Menthol HL20 - DUTY FREE_LIP 53 

BX DUNHILL COURTLEIGH BLEND F20 17 

BX11 COURTLEIGH BY DUNHILL(PH1) F20  RE-INFO 17 

BX12 DUNHILL COURTLEIGH BLEND  (PH2)  FB20 17 

BX13 DUNHILL COURTLEIGH BLEND (PH3) FB20 17 

BX88 Dunhill_Courtleigh_Blend_LIP SB20 17 

BXD Dunhill Courtleigh Blend (Duty Free) F20 17 

BXD88 Dunhill_Courtleigh_Blend Duty Free SB20_LIP  17 

BZ  DUNHILL COURTLEIGH BLEND BE/W F20 17 

BZ88 Dunhill Courtleigh Blend HL20(RSA)Walrus_LIP 17 

BZD COURTLEIGH BY DUNHILL BE/W(DUTY FREE)F20 17 

CG REMBRANDT VAN RIJN     F20 5 

CG88 Rembrandt van Rijn SB20_LIP 5 

DB PETER STUYVESANT                   F20 52 

DB30 PETER STUYVESANT F20 (PRINTED FILM PH1) 52 

DB33 Peter Stuyvesant SC20_ATLANTIS PHASE 4_LIP  52 

DB88 Peter Stuyvesant SC20_LIP  52 

DBMA PETER STUYVESANT  MOZ F20 52 

DBN PETER STUYVESANT Duty Free   F20 52 

DBN88 Peter Stuyvesant SC20_LIP 52 

DC PETER STUYVESANT HL                  F10 52 

DC30 PETER STUYVESANT HLF10(PRINTED FILM PH1) 52 

DC88 Peter Stuyvesant HL10_LIP 52 

DD PETER STUYVESANT                     F30 52 

DD30 PETER STUYVESANT F30 (PRINTED FILM PH1) 52 

DD33 Peter Stuyvesant SB30_ATLANTIS PHASE 4_LIP  52 

DD88 Peter Stuyvesant SB30_LIP  52 

DE PETER STUYVESANT HL                  F20 52 

DE30 PETER STUYVESANT HLF20(PRINTED FILM PH1) 52 

DE33 Peter Stuyvesant HL20_LIP 52 

DE88 Peter Stuyvesant HL20_LIP 52 

DG PS MENTHOL/GLACIER FRESH 20FT 52 

DG30 PS MEN/GLAC FRESH 20FT(PRINTED FILM PH1) 52 

DG33 Peter Stuyvesant Glacier Fresh HL20_ATLANTIS PHASE 4_LIP 52 

DG34 Peter Stuyvesant Glacier Fresh HL20_QS Campaign Phase 1 52 

DG88 Peter Stuyvesant Glacier Fresh HL20_LIP 52 

DH PS MENTHOL/GLACIER FRESH        F10 52 

DH30 PS MEN/GLAC FRESH F10 (PRINTED FILM PH1) 52 

DH88 Peter Stuyvesant Glacier Fresh HL10_LIP 52 

DK PS BLUE             F20 53 

DK30 PS BLUE F20 (PRINTED FILM PH1) 53 

DK33 Peter Stuyvesant Blue HL20_ATLANTIS PHASE 4_LIP 53 
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DK88 Peter Stuyvesant Blue HL20_LIP 53 

DKD PS BLUE  (DUTY FREE) F20 53 

DKD88 Peter Stuyvesant Blue HL20_LIP 53 

DKG PETER STUYVESANT EX MILD   (Malawi)  F20 53 

DKM PETER STUYVESANT EX MILD   MOZ   F20 53 

DKZ PETER STUYVESANT EX MILD  EXP ZAMBIA  F2 53 

DM PS BLUE         F30 53 

DM30 PS BLUE F30 (PRINTED FILM PH1) 53 

DM33 Peter Stuyvesant Blue SB30_ATLANTIS PHASE 4_LIP 53 

DM88 Peter Stuyvesant Blue SB30_LIP 53 

DO PS BLUE         F10 53 

DO30 PS BLUE F10 (PRINTED FILM PH1) 53 

DO88 Peter Stuyvesant Blue HL10_LIP 53 

DP PS SILVER       F20 53 

DP30 PS SILVER F20 (PRINTED FILM PH1) 53 

DP33 Peter Stuyvesant Silver HL20_ATLANTIS PHASE 4_LIP 53 

DP34 Peter Stuyvesant Silver HL20_LIP_QS Campaign Phase 1 53 

DP88 Peter Stuyvesant Silver HL20_LIP 53 

DR PAUL REVERE                          F20 36 

DR88 Paul Revere HL20_LIP 36 

ED LEXINGTON                            F20 36 

ED88 Lexington HL20_LIP 36 

EG PARLIAMENT FILTER                  F20 14 

EG88 Parliament HL20_LIP 14 

GP EMBASSY KINGS                        F20 14 

GQ EMBASSY BLUE           F20 52 

GR EMBASSY MENTHOL                      F20 14 

GR88 Embassy Kings Menthol HL20_LIP 14 

HK JOHN ROLFE KINGS    F20 36 

HK88 John Rolfe SC20_LIP (X500 Machine) 36 

JB RANSOM SELECT                        F20 5 

JK PRINCETON  BLUE        F20 52 

JKL PRINCETON  PMP BLUE    F20 52 

JL PRINCETON KING SIZE                  F20 14 

JL88 Princeton HL20_LIP 14 

JLL PRINCETON PMP KS  F20 14 

JLL88 Princeton HL20(PMP)_LIP 14 

JM ROYALS MENTHOL                       F20 5 

JN ROYALS KING SIZE                     F20 5 

JN88 Royals HL20_LIP 5 

JO ROYALS BLUE               F20 52 

JO88 Royals Blue HL20_LIP 52 

JTL PRINCETON PMP KING SIZE              F10 14 

KH KENT MENTHOL    RC    F20 28 

KH88 Kent Menthol HL20_LIP  28 

KHD KENT MENTHOL RC  (DUTY FREE)  F20 28 

KHD88 Kent Menthol HL20 Duty Free_LIP 28 

KI KENT  SPECIAL    RC     F20 28 

KI88 Kent Special HL20_LIP  28 

KID KENT  SPECIAL    RC     F20 (DUTY FREE) 28 

KID88 Kent Special HL20_LIP Duty Frre 28 

KJ KENT WHITE   RC       F20 19 

KJ88 Kent White HL20_LIP  19 

KJD KENT WHITE RC  (DUTY FREE)  F20 19 

KJD88 Kent White HL20 Duty Free_LIP  19 

KK KENT  SILVER   RC   F20 8 

KK88 Kent Silver HL20_LIP  8 

KKD KENT SILVER RC (DUTY FREE)  F20 8 

KKD88 Kent Silver HL20 Duty Free_LIP  8 

KX TEXAN        F20 36 

KX88 Texan HL20_LIP 36 

LD MILLS SPECIAL                        F20 49 

LD88 Mills Special SB20_LIP 49 

QAS BENSON & HEDGES   HL10  GCC 52 

QBA DUNHILL FILTER WALRUS (MOZAMBIQUE)   F20 52 

QBD DUNHILL FF BE WALRUS (SENEGAL) 1 

QBF DUNHILL FF BE WALRUS (MAURITANIA) 1 

QBH DUNHILL FF BE WALRUS (GABON) 1 

QBI DUNHILL FILTER WALRUS (ANGOLA)   F20 52 

QBR DUNHILL FF BE WALRUS (MALI) 1 

QBS ROTHMANS KING SIZE  HL10  GCC 52 
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QBU DUNHILL FF BE WALRUS (NIGERIA) 1 

QBZ DUNHILL FILTER WALRUS  (ZAMBIA)    F20 52 

QCA DUNHILL BLUE  WALRUS (MOZAMBIQUE)  F20 53 

QCD DUNHILL LTS BE WALRUS (SENEGAL) 53 

QCF DUNHILL LTS BE WALRUS (MAURITANIA) 53 

QCH DUNHILL LTS BE WALRUS (GABON) 53 

QCI DUNHILL BLUE  WALRUS (ANGOLA)    F20 53 

QCR DUNHILL LTS BE WALRUS (MALI) 53 

QCT JOHN PLAYER GOLD LEAF RED HL10 GCC 38 

QCT01 JOHN PLAYER GOLD LEAF RED HL10 GCC 38 

QCU DUNHILL LTS BEVEL-EDGE WALRUS (NIGERIA) 53 

QCZ DUNHILL BLUE  WALRUS   (ZAMBIA)  F20 53 

QDT ROTHMANS SPECIAL KING SIZE HL20 GCC 42 

QDU DUNHILL LTS MEN BE WALRUS (NIGERIA) 53 

QEA DUNHILL WHITE  WALRUS  (MOZAMBIQUE)  F20 51 

QEI DUNHILL WHITE  WALRUS  (ANGOLA)   F20 51 

QET ROTHMANS KING SIZE HL20 GCC 52 

QEZ DUNHILL WHITE WALRUS (ZAMBIA)  F20 51 

QGDD B&H SPECIAL FT 20 MAUR (DUTY FREE) 5 

QGDH B&H SPECIAL FT 20 MAUR (HW) 5 

QGDM BENSON & HEDGES SPECIAL FT20 (DUTY FREE) 5 

QGQ DIPLOMAT MENTHOL KS EQUATORIAL GUINEA 4 

QIQA L&B CAMEROON 36 

QIQC L&B  CAMEROON 36 

QIT KINGSPORT HINGELID ANGOLA           20's 5 

QJP01 DUNHILL INT  Ft  94 mm  (PH1)  GABON 1 

QJT AC HINGELID ANGOLA                 20's 4 

QKQ L&B EQUATORIAL GUINEA 36 

QLQA L&B MENTHOL CAMEROON 4 

QLQC L&B MENTHOL  CAMEROON 4 

QLTD DUNHILL FILTER MAUR (DUTY FREE) 14 

QLTW DUNHILL FILTER  WALRUS RELOC (MAUR) 14 

QLTM DUNHILL RED  WALRUS (DUTY FREE) 14 

QMTD DUNHILL LIGHTS MAUR (DUTY FREE) 20 

QMTW DUNHILL LIGHTS  WALRUS RELOC (MAUR) 20 

QMTM DUNHILL LIGHTS  WALRUS DUTY FREE (MAUR) 20 

QNQ L&B MENTHOL EQUATORIAL GUINEA 4 

QQN01 DUNHILL INT  Ft  94 mm (PH1) N/Des_MALI 1 

QTPA BENSON & HEDGES SP FILTER 20 CAMEROUN 14 

QTPC BENSON & HEDGES  SP FILTER 20 CAMEROON 14 

QUK GLADSTONE EXPORT KING SIZE 20FT 14 

QVP BENSON & HEDGES SP FILTER 20 EQUATORIAL 14 

QWMA Piccadilly FT  Gambia (NHWC) 14 

QWN S L  SOFT CUP F20 (X1 Production) 5 

QWNX S L  SOFT CUP F20   (X500 prod) 5 

QWPA BENSON & HEDGES SP FILTER  GAMBIA (NHWC) 14 

QYQ ROTHMANS KING SIZE  HL20 GCC 52 

QZQ ROTHMANS SPECIAL HL20 GCC 42 

RB CONSULATE                            F20 49 

RB88 Consulate SB20_LIP 49 

RH ROTHMANS KING SIZE                   F20 52 

RHAN ROTHMANS K S  (ANGOLA)  EXPORT      F20 52 

RHAN02 ROTHMANS K S (ANGOLA)  EXPORT F20_PUG 52 

RHH ROTHMANS K S    DUTY FREE            F20 52 

RHH88 Rothmans HL20_LIP New Design  52 

RHMA ROTHMANS KING SIZE MENTHOL (ANGOLA)  F20 14 

RHMA02 ROTHMANS KING SIZE MENTH (ANGOLA)F20_PUG 14 

RK ROTHMANS KING SIZE                   F30 52 

RK88 Rothmans SB30_LIP (NEW DESIGN) 52 

RL ROTHMANS SPECIAL         F20 50 

RL88 Rothmans Special HL20_LIP (NEW DESIGN) 50 

RLD ROTHMANS SPECIAL   (DUTY FREE)      F20 50 

RLD88 Rothmans Special HL20 New Design_LIP  50 

RM ROTHMANS SPECIAL         F30 50 

RM88 Rothmans Special SB30_LIP (NEW DESIGN) 50 

RN ROTHMANS SPECIAL       F10 50 

RN88 Rothmans Special HL10 (N/W)- GDX3 (NEW DESIGN)_LIP 50 

TG CRAVEN A MENTHOL 14 

TG88 Craven A Menthol HL20_LIP 14 

TL CRAVEN 120 MENTHOL                   F20 40 

TL88 Craven 120 Menthol HL20_LIP 40 
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TO CRAVEN  A                   F10 14 

UX LUCKY STRIKE  FILTER                 F20 5 

UX88 Lucky Strike HL20_LIP 5 

UXD LUCKY STRIKE  FILTER (DUTY FREE)    F20 5 

UXD88 Lucky Strike HL20_Duty Free_LIP 5 

UY LUCKY STRIKE ORIGINAL SILVER       F20 45 

UY88 Lucky Strike Original Silver HL20_LIP 45 

UYD LUCKY STRIKE ORIGINAL SILVER (DUTY FREE) 45 

UYD88 Lucky Strike Original Silver HL20_Duty Free_LIP 45 

SJD BENSON & HEDGES SP FILTER (DUTY FREE) 52 

SJD88 Benson & Hedges Special Filter HL20_LIP (Duty Free) 52 

WM WINFIELD MAGNUM                      F20 36 

WM88 Winfield Magnum HL20_LIP 36 

XA GAULOISES RED          F20 1 

XA88 Gauloises Blondes Red HL20_LIP 1 

XB GAULOISES  BLUE     F20 14 

XB88 Gauloises Blondes Blue HL20_LIP 14 

XI GAULOISES YELLOW    F20 53 

XI88 Gauloises Blondes Yellow HL20_LIP 53 

ZBJ DUNHILL KS WALRUS BE EXP (Malawi)  F20 52 

ZBJZ DUNHILL KS WALRUS BE EXP (ZIM) F20 52 

ZBK DUNHILL BLUE WALRUS BE EXP (Malawi) F20 53 

ZBKZ DUNHILL BLUE WALRUS BE EXP (ZIM) F20 53 

ZD GUNSTON                              F20 36 

ZD88 Gunston HL20_LIP 36 

ZN VOGUE BLEUE         F20 47 

ZN88 Vogue Blue 100s HL20_LIP 47 

ZND VOGUE BLEUE (DUTY FREE)    F20 47 

ZND88 Vogue Blue HL20_LIP (GLOBAL FORMAT) 47 
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Appendix B 
 

 

 

 

 

 

Customer Feedback Forms
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Customer Feedback Form 

FMD 
Machine Number:____________________________        Week:_____________________________ 

Day Shift Time Filtromat Operator Problem Description 
Problem 
Duration 

Resolution of Problem 

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

 

Operator Signature:_________________ Cell Support Signature:______________________ 
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Customer Feedback Form 

SMD 
Machine Number:____________________________        Week:_____________________________ 

Day Shift Time SMD Operator Problem Description 
Problem 
Duration 

Resolution of Problem Filtromat Operator 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

 

Operator Signature:_________________ Cell Support Signature:______________________ 
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Appendix C 

FMD Original Layout 
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Appendix D 

FMD Proposed Layout 
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Appendix E 
 

 

 

 

 

 

Filtromat Specification Drawing 
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Top View (Rotated 90° to the left) 

 

  

Top View 

 

 

Front View 
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Appendix F 
 

 

 

 

 

 

Magomat Specification Drawing 
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Front View 

 

 

Side View 

 

 

Top View 
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Appendix G 

Gannt Chart 
 

Task Name Duration Start Finish 

1. Filtromat Machine Move 
   

1.1. Preparation Work 
   

1.1.1. Machine Layout 
   

1.1.1.1 Investigate hangers, cabling, positioning thereof 2 days Fri 12/08/03 Mon 12/08/06 

1.1.1.2 Investigate floor layout 3 hrs Mon 12/08/13 Mon 12/08/13 

1.1.2. Services 
   

1.1.2.1 Services to conduct inspection 2 hrs Wed 12/08/01 Wed 12/08/01 

1.1.2.2 Order spares (include lead time) 2 wks Mon 12/08/06 Fri 12/08/17 

1.1.2.3 Prepare compressed air line 1 day Mon 12/08/06 Mon 12/08/06 

1.1.2.4 Inform services when what is going to happen 2 days Fri 12/08/17 Mon 12/08/20 

1.1.2.5 Project team order materials needed for pipe hangers 2 wks Mon 12/08/06 Fri 12/08/17 

1.1.2.6 Additional fittings (elbows, copper pipes, fasteners) 2 wks Mon 12/08/06 Fri 12/08/17 

1.1.2.7 Cabling and pipes done before machine moves 1 mon Mon 12/08/06 Fri 12/08/31 

1.1.3. Movement of Machine 
   

1.1.3.1 Mark floor for new position of machine (duct tape) 1 hr Mon 12/09/03 Mon 12/09/03 

1.1.3.2 Plan sequence of machine moves 1 day Mon 12/08/20 Mon 12/08/20 

1.1.3.3 Source additional piping and hangers 5 hrs Fri 12/09/07 Fri 12/09/07 

1.1.3.4 Check optimal movement strategy 1 day Mon 12/08/20 Mon 12/08/20 

1.1.3.5 Planning of pathway 1 day Mon 12/09/03 Mon 12/09/03 

1.1.3.6 Check height of air-conducting relative to machine height 20 mins Mon 12/08/20 Mon 12/08/20 

1.1.3.7 Moving equipment available (creepers, trolley jacks) 30 mins Fri 12/08/31 Fri 12/08/31 

1.1.3.8 Space cleared for new machine location  2 hrs Mon 12/09/03 Mon 12/09/03 

1.1.4. Informing SMD of Machine Move 
   

1.1.4.1 Inform SMD which machine is moving when 1 day Mon 12/08/27 Mon 12/08/27 

1.1.4.2 Organise FMD to physically transport filters 1 day Mon 12/08/27 Mon 12/08/27 

1.1.4.3 Arrange hand loader from FMD (done one day before machine move) 1 day Mon 12/08/27 Mon 12/08/27 

 

1.2. Disassembly of Machine    

1.2.1. Prep for Disassembly 
   

1.2.1.1 Set-up WBS checklist of machine disassembly 
 

Wed 12/08/29 
 

1.2.1.2 Hand WBS printout to Nico (Project Team) to be cleared 
 

Wed 12/08/29 
 

1.2.1.3 Project Team clear WBS 
 

Wed 12/08/29 
 

1.2.2. WBS for Machine Disassembly 
   

1.2.2.1. Disconnect compressed air and electrical/electronic 2 hrs Mon 12/09/03 Mon 12/09/03 

1.2.2.2. Remove all piping 5 hrs Mon 12/09/03 Mon 12/09/03 

1.2.2.3. Disassemble machine combo into 3 main sub-sections 2 hrs Mon 12/09/03 Mon 12/09/03 

 

1.3. Moving Machines    

1.3.1. Preparation 
   

1.3.1.1. Clear new location for incoming machine 
   

1.3.1.2. Equipment and tools 
   

1.3.2. Move Machines 
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1.3.2.1 Move one section set at a time, starting with Filtromat first 3 hrs Mon 12/09/03 Mon 12/09/03 

 

1.4. Assembly of Machines    

1.4.1. Tools and Equipment 
   

1.4.1.1. Ensure tools and equipment is available at location 
   

1.4.2. Positioning 
   

1.4.2.1. Check correct placing of machine 5 days Mon 12/09/03 Fri 12/09/07 

1.4.2.2. Check orientation of Magomat 5 days Mon 12/09/03 Fri 12/09/07 

1.4.2.3. Check levelling and alignment esp. for belts and heights 5 days Mon 12/09/03 Fri 12/09/07 

1.4.3. Connecting 
   

1.4.3.1. Connect main compressed air lines by services (first machine move) 5 hrs Wed 12/09/05 Wed 12/09/05 

1.4.3.2. Connect all electricals/electronics 2 days Wed 12/09/05 Thu 12/09/06 

1.4.3.3. Connect Filtromats aluminium piping 2 days Thu 12/09/06 Fri 12/09/07 

 

1.5. Commissioning of Machines    

1.5.1. Checks 
   

1.5.1.1. Belt Direction 
 

Fri 12/09/07 
 

1.5.1.2. Configuration of Machine combination 5 hrs Fri 12/09/07 Fri 12/09/07 

1.5.2. FLC Configuration 
   

1.5.2.1. Set-up optimal configuration 5 hrs Mon 12/10/29 Mon 12/10/29 

1.5.3. Test Pipes 
   

1.5.3.1. Pressure test until FLC (anytime in given period) 20 days Mon 12/08/06 Fri 12/08/31 

1.5.3.2. Quality of filter sent out 
 

Wed 12/10/31 
 

1.5.3.3. To correct SMD machine (when machine has been set-up) 38 days Mon 12/09/10 Wed 12/10/31 

1.5.4. Sign- off by Cell Support 
   

1.5.4.1. Pressure test until FLC (during prep time)  37 days Fri 12/09/07 Mon 12/10/29 

1.5.4.2. Quality of filter sent out (as machine has been moved) 37 days Fri 12/09/07 Mon 12/10/29 

1.5.4.3. To correct SMD machine (checked after every machine move) 37 days Fri 12/09/07 Mon 12/10/29 
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Appendix H 

SMD Machine Information 
 

 

Code Filter Length 
52 88 

17 100 

53 108 

 

Machine Old/New Filter 
receiving 
stations 

Filter receiving 
stations per 

machine 

Filter lengths run 
(mm) 

Average speed of 
machine 

Commonly run 
Brand 

A Old Yes 3 88 8300 Princeton 

B Old Yes 3 88 6200 Craven A 

C Old Yes 3 108 Not Running Peter Stuyvesant 

D Old Yes 3 88 6500 Benson and 
Hedges Int. 

E Old Yes 3 88 6500 Rothmans 

F Old Yes 3 120 5000 Vogue 

G Old Yes 3 88 5100 Peter Stuyvesant 

H Old No -- 88 5000 RKS 

I Old Yes 3 108 8000 Dunhill Int 

J Old Yes 3 88 7000 Princeton 

K New Yes 3 100 9000 Kent 

L Old Yes 3 108 Not Running Peter Stuyvesant 

M Old Yes 2 88 6400 Peter Stuyvesant 

N Old Yes 3 88 7000 LB 

O Old Yes 3 88 6500 Piccadily, 
Rothmans 

P Old No -- 70 2900 Craven A slims 

Q Old Yes 3 100 6500  - 7000 Courtleigh 

R New Yes 2 108 7000 Dunhill White 

S Old No -- 100 7000 P S 

T New Yes 2 88 8570 Peter Stuyvesant 

U New Yes 2 88 9500 Peter Stuyvesant 

V Old Yes 3 100 7500 Dunhill 

W New Yes 3 88 9500 Peter  Stuyvesant 

X New Yes 3 88 9800 Peter  Stuyvesant 

Y Old Yes 3 88 9200 Peter  Stuyvesant 

Z Old No -- 88 9000 Peter  Stuyvesant 


