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Introduction 
The team have identified two distinct efficiency issues on our FAL within SSGB (final assembly line). If these issues are resolved correctly they will result in a cleaner way of delivering data, which will increase efficiency.
· Issue 1 – After the production team has completed a suite, it is handed over for a quality inspection. The suite is then inspected to drawing for conformity and aesthetics to customer criteria, with any issues raised being recorded on an ipad system for rework. When the inspection is finished, the items that were noted are downloaded into an excel spreadsheet and distributed in paper copy format for rework.

· Issue 2 – During the day on the FAL, the suite build passes through the operational build cell, where items are added to complete the full build; these steps are documented in a LOB (line of balance). To create this LOB, the team leader first walks the line with a pen and paper to understand where the builds are in the operational process. Following that, the information is transferred into an excel format for presentation at morning meetings.
Abstract
In today's business we find that most areas are still in an analog state, requiring manual intervention to complete operation and tasks. The main reason for this is that this state has worked in the past and there was no reasons to changes as efficiency was not see key due to a thriving workload. Due to the impact of covid-19 this has spurred the inevitable to manage our efficiency in a way that will see the business become a world leader. This is not to look for ways to make people work harder, but rather to work smarter, working smarter will reduce non-value added waste in the business. The overall goal is to transition into an era in which we utilize a digital factory; many systems and processes are used in other similar factories, and we must adapt these to fit our environment. This report observed two areas of the final assembly line, improvements were made that allow NVA time to be converted to VA time elsewhere. The most important accomplishment made here is that we have become proactive rather than reactive. In the analog era we were always looking at what had happened the previous day / week to try and react so that issues did not reoccur, whereas now we are more pro-active because instant data is available for the entire team to be active. Overall the increase in efficiency rather than an increase in head count means that as a company we have a way of attracting future work that we are confident in our ability to deliver.
Aims & Objectives
The main aim for both of the above issues is to move away from manual intervention using paper copy formats and transferring that data into excel, which accounts for the majority of NVA (non-value added) time on daily activities.
[bookmark: _GoBack]The objective is to fully utilize the available digital factory, providing clear direction and feedback to the teams without the use of manual labour. The digital factory interacts with the aforementioned issues but is underutilized in terms of reducing NVA.
The efficiency drive for the business stems from the modern era, in which we need to have a competitive edge in order to win contracts for future products. According to the abstract of (Pârjoleanu, 2018), improvements and engagement will provide motivation and satisfaction. Quality standards and production will improve as a result of these key elements; however, risks must be considered, as changes necessitate a balance of enhancements, either financial or non-monetary, such as flexible working hours, in order to maintain the motivated approach.
Implementation Methodology
Issue 1 – The first step will be to upload the iPad findings to the digital factory, along with the stamp options that will be available. The second step will be training using a SOP guide that will be created. (SOP - Standard operating procedure) .When the findings are loaded into the system, the operator will be able to see what defects have been captured. The operator will then be able to either begin work immediately or request additional assistance. After the rework is completed, the digital stamps can be used for verification. 
Issue 2 – The first step will be to communicate the new direction to the team, and a SOP guide will be created to show how to generate the digital report. Several people have fallen back on old methods in previous attempts at this; to avoid this, the line walk will remove all paper documents and white boards from the assembly line. The LOB can now be generated live from the dashboard and shared instantly, reducing the NVA time incurred during the manual process. 
Both of the above will necessitate some training in order to comprehend the new process and tools that will be used. To achieve this training a matrix will be required for a completion date, as the training will need to be staggered so that it does not interfere with business requirements. The training will also instil confidence in the team, assisting in the implementation of a culture shift that will result in increased output and higher quality.
Background Research
Both the above issues have a similar research method approach due to reviewing the motion of an individual involved. 
Through time and motion research (Steven Harper, 2013) identifies that this form of study is selected as the tool to identify the non-value activities, the reason for using this tool is that it has been deemed the most efficient method. The method consists of determining the amount of time required under standard conditions to complete required operations. In analysing this data a preferential way of working effectively can be achieved, this maybe by changing an orientation, evaluating equipment or personnel changes. The overall goal will be to understand and communicate the findings with the team or individual that is being observed, there knowledge to assist with the changes will provide a positive drive.
Another version of the above with adaptions is the Toyota TPS system, (Rodriguez, 2018) goes through key points of waste (NVA) that can be reviewed as part of the analysis phase. Strategic elements are reviewed individually rather than a whole process, this is shown below as TIM WOOD. 
· The TIM WOOD waste reduction method
· Transportation
· Inventory
· Motion
· Waiting
· Over-processing
· Overproduction
In the TIM WOOD process of motion also looks at layout and equipment but also reviews tools and training. Providing training highlights operations that can or cannot be achieved repetitively in a timely manner thus eliminating waste in the process. 
Beyond TIM WOOD (TONY, 2020) identifies WORMPIT as an alternative,
· Waiting
· Overproduction
· Rejects
· Motion
· Processing
· Inventory
· Transport
This however still follows the same process looking at motion to perform a task and identify removing waste, ways of eliminating waste through this process is, 
· Improving workstation layouts to prevent excessive walking, bending, or reaching
· Arranging methods to allow parts to transfer smoothly from one hand to the other
· Redesigning the workplace layout to allow for less reorientation of materials
· Reducing batch sizes
The above research is heavily focused on a visual study, a different approach would be to introduce an RFID system to collect data. (Limited, 2022) emphasizes the benefits of using an RTLS (real-time location system) that includes an automated data collection system (AIDC). This system collects data without requiring a team to be present to log each step of a process, it also encourages behavioural changes which results in indirect improvements. Other advantages of this system include the fact that the data collected is less prone to human error and that it collects more than a snapshot of data, allowing for a broader range of analysis. The disadvantage of this study is that it is costly to set up, without a long-term project plan the cost outweighs the use of the equipment. The reason for choosing a time and motion study is that the cost is only associated with the labour rate within the business versus completing operations, it may only use snap shots and manual data capture but these are considered low risk.
A time and motion study was therefore carried out on the issues set out in the introduction. Over one standard day shift a technician was observed for issue 1 and team leader was observed for issue 2. 
Issue 1 identified that once the technician had completed their inspection they then had leave the cell they were working in and print out the inspection document. This depending on where they were in the factory could be a few minutes to several minutes. An additional waste observed was the operator which at this point is waiting to add value however does not know what the issue are that he has to resolve until he receives the printed document. This identified a large amount of NVA time this directly effects the tak-time of the operation which in turn effects the overall efficiency and cost of labour through the process. To reduce this NVA the inspection document is now loaded to the operators cell through the digital factory. This can be updated as the inspection is carried out, it not only reduces the movement of the inspector but also allows the operator to identify issues that he can request additional help from the support areas for resolution.  
Issue 2 identified when the team leader creates their LOB, they must visit every cell to create an update on the progress of the production builds. This is then transferred to a white board before being entered into an excel document. Although a significant amount of NVA time was captured, there was also some duplication in the current method. As previously stated even though the team leader is an indirect and is not counted in labour efficiency, NVA time could be transferred to VA time to support tasks or additional improvements. To eliminate the NVA time manual reviews through the build line have been replaced by a digital factory. An operator now logs into a digital factory, once they complete the operation it is logged in the factory. The digital factory can now show if the operation is in WIP (work in progress) and whether it is on track or falling behind where assistance may be required. This can be viewed in the cell, on a combined screen, or at the workstation of the team leader.  As this is now digital it can be accessed instantly, this allows the team to be proactive rather than reactive, less in a fire fighting state.
Appendix 1 shows spaghetti diagrams for both issues in the research stage, they show a high level of motion which can now be analysed for waste and improvements. In addition there are picture examples of the current process and methods used that require improvement. 
Conclusion
Appendix 1 contains supporting information and images for a visual representation of the issues discussed before and after. In total, 90 hours of data from the study were reviewed in order to understand the key changes required to make improvements. The data supports the initial hypothesis that several operations fall into the NVA category due to the length of time required to complete the work. Through the research methods, key points on how to balance motivation with incentives to achieve improvements when changes are implemented were identified. The motion elements of the Toyota TPS system and the TIMWOOD breakdown will be heavily used in the issues that have been discussed. As changes are implemented again, appendix 1 provides post-implementation results, which will be monitored in the future, but there has now been a clear step change in freeing up NVA time that was being accumulated.
Recommendation
As part of the improvements, we must ensure that the changes maintain the NVA time that was previously removed. To finish, it is recommended that the process be reviewed monthly and data be collected to validate that the new process is sustainable. A KPI could be set up as a communication tool to visually highlight failure if changes occur. Furthermore, the process as a whole should be reviewed yearly, as advancements in tooling, layouts, and technologies may result in additional improvements to future proof the process.
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 Appendix 1
Issue 1 below shows the movement of the role through an inspection and the creation of paperwork. The documents have now been up loaded onto the digital factory which eliminates the waiting time to start work by an operator but also allows the technician to complete other operations that would initially not be achieved due to the time constraints. 
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Issue 2 shows the movement of the role through a team leader during the LOB creation process. The documents are now instantly generated by the digital factory as the operators feed the information as they complete their operations stage by stage. All white boards and manual collections have stopped, in addition a purpose area has been created to analyze this data for project reviews that can lead to future improvements. A key achievement here is that we have become proactive rather than reactive.[image: ]
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FAL LINE 2 PROCESS STATUS

--- Source: Production (aras1) Rev: 4.0
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Start & End Point
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This spaghetti diagram show the travel of an inspector visiting a cell to complete an inspection, they then require
to visit a photo copier back to the cell and finally back to the start point
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Serial Number UAL3203 Type Unit Ins P End of Line Cell 10

Unit Type Inspection Stage

PRODUCT INSPECTION REPORT Unit End of Line Cell 10

Date Serial Project Customer Designation Inspector

Class Tail

14/03/22 UAL3203 Optima United Airlines UTD B787-9 RSS24 lprice1 BC

No OP Cause Finding Corrective 1

OP Stamp

Corrective 2

OP Stamp QA Stamp

130D13 Correction included:

Work 

carried out 

as per

Op No:



EPS:



Other:

130F58 Correction included:

Work 

carried out 

as per

Op No:



EPS:



Other:

130I01 Correction included:

Work 

carried out 

as per

Op No:



EPS:



Other:

130F43 Correction included:

Work 

carried out 

as per

Op No:



EPS:



Other:

130SUP Correction included:

Work 

carried out 

as per

Op No:



EPS:



Other:

130E16 Correction included:

Work 

carried out 

as per

Op No:



EPS:



Other:

130SUP Correction included:

Work 

carried out 

as per

Op No:



EPS:



Other:

130I01 Correction included:

Work 

carried out 

as per

Op No:



EPS:



Other:

7 -Cubby Mirror--cubby mirror on the 

aft door is scratched

8 -Dropping armrest-damaged.-AFT 

dropping arm the schneller is 

damaged

4 -Cubby Light-not functional.-fwd 

cubby light does not turn off when 

using the bottom of the push bar

5 -Dropping armrest--schneller on the 

back of the fwd dropping arm is 

debonding

6 -SPM-ground cable is not routed per 

drawings.-GD17 is connected to GD05 

earth stud

1 -Documentation-Missing Operator 

Stamp*-Op10 traveller is missing an 

operator stamp

2 -Cubby Door-hard to open.-AFT 

cubby door is hard to open when 

using the top of the push bar

3 -Sip panel-has marks.-marks on the 

blue schneller on the fwd sip panel
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Start & End Point

This spaghetti diagram show the travel of a teamleader visiting all cells collecting data on where the productis in
it’s build operation




