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Firstly, the entire project required some writing skills in terms of creating a specification on the project, breaking down how the operation was going to be shown to teach other users how to achieve this in the simplest way. Research on the project was also executed on the topic of conveyors, PLC systems and control feedback systems.
Secondly, there was also a lot of research carried out for finding multiple solutions to the problems being faced and then working out between them all which solution will be the best method for users to be able to understand how to operate conveyors properly and successfully. 
Thirdly, in the project there was designing skills that took place when creating a flow chart, breaking down the objectives that the conveyor must be able to do. Some documentation took place when explaining each section of the entire process and critical thinking skills in order to get the conveyor running as desired from the task brief, with all of the PLC tags and the HMI tags being shown and all of the networks built for the simulation.
Finally, there was some creativity that took place when creating the HMI screen for the SIEMENS touch screen, making the conveyor system react to the touch screen commands, with all of the touch screen buttons working. The touch screen commands included: A red stop button, a green start button, a reset counter button and lastly, a button for the 1st, 2nd, and 3rd cylinder to activate. 
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Regarding this report, there are multiple objectives to achieve.
Operation requirements:
The operator will press and hold a switch for 3 seconds to start the conveyor, a green light will flash.
When the conveyor is running, the green lamp will be ON
The operator may stop the conveyor at any time by pressing the red switch. The red light will be ON when the conveyor stops
Items will be placed on the conveyor at the right-hand side of the will progress along the conveyor towards the sorting bins. When reaching the correct bin a cylinder will operate, pushing the item into the required bin.
If no items are detected for 30 seconds, then the conveyor will automatically stop.
HMI: an HMI based on the Siemens Touch sematic 7” basic HMI must be produced.
The HMI should have controls to stop and start the conveyor and exercise the cylinders. It should be possible to adjust operating parameters within the programme. The display element should have indicators for quantities of counters of each type:
· Include animation where appropriate
· A maintenance facility is also encouraged
· The overall design of the HMI must be creative
The requirements:
a) Produce a detailed specification for the operation of this system
b) Produce a design in a suitable form
c) Write the code along with all necessary documentation 
d) Test the system
e) Demonstrate the system operating 
f) Compare the final system to the initial requirements 
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Firstly, the project acts as a guide and a form of documentary to guide anyone on how the project was achieved with proof and code, it is aimed towards future users and consumers, with reflections on any mistakes and what went well, what went wrong and what could be implemented for this project in the future. The goal of this report is to show individuals how this project can be achieved.
Secondly, the tasks/problems that the project should solve is having users learn how the product operates and how to use a conveyor successfully, using high level networks, coding and operating an HMI touch screen system to control the conveyor and have it run to following the desired instructions.
Thirdly, the solution should be accessible for users on laptops, windows and desktops, although it would be great for the solution to be accessible on smartphones, iOS and Android, it will be very difficult for those devices to run the solution successfully due to the advanced technology that has taken place to achieve this project.
Finally, the deadline for the solution to be rolled out and used will be as soon as the report is verified as a successful tool to be used for professional purposes. The aim for this solution to be uploaded and used by other users is the 24th of May 2024 at 23:59.
The purpose of this whole project boils down to existing problems being faced. The problems being faced is users have a lack of understanding on feedback control systems, causing them to struggle with the concept of how to use and work with the control systems. 
Another problem being faced is the user's ability to write a software code for a conveyor to operate as desired, without the ability to write a software code, the conveyor cannot operate as the software code is the commandments for the conveyor to follow. 
Finally, the last problem being faced is the user's capability to understand the hardware and software that is required to understand fault diagnostics, operator controls and how to operate the conveyor safely. 
Solutions to these three problems are:
1. Training. Knowing how to operate a conveyor belt properly helps to get the job done more quickly, it is important to understand that training is vital no matter how confident a person is in a specific subject; therefore, knowledge is essential for new starters, temporary workers and even for highly experienced contractors, more training is always beneficial not just for conveyor systems, but for any skill that someone is trying to master. (Amanda, 2017)
2. Another solution would be to understand the ins and outs of a control system, doing critical research religiously, learning how a control system works; the fundamentals of a control system and a very precise guide on how to use a control system. (GeeksforGeeks, 2024)
3. Gain an understanding of how hardware and software computer systems work. For example, a key fact for both hardware and software is Hardware is the physical components of a computer. Software is the programs that run on a computer. (Bitesize., n.d)


The main solution:
After looking at different solutions and methods, to help with the problems being faced is to educate users on conveyor systems, hardware and software and control systems. Not just by gathering information on the topics but by showing a step-by-step guide on how the project was achieved practically broken down as simple as possible, while documenting the project performance with detailed information on what is going on and what has been achieved, what could have been better and how to improve the performance of the project outcome for the future.
Now that the solution has been discussed both technical and based on user experience, the test plan for the solution can now be talked about. The test plan taking place will be connecting the conveyor with the PLC software being used, so that it is under control by a simulation code. The simulation code will be responsible for giving the conveyor commands to follow. These commands are vital, as they are accountable for operating the conveyor as desired. The code will then be tested and run in the simulation for personal feedback to make improvements with the code, what to keep the same in the code and what changes to make so the operation is successful.
Further considerations: The further considerations are aimed towards users affording the cost of the equipment, this is vital as not everyone can afford the equipment needed to operate a conveyor control feedback system, not all regions globally have equipment available to create the project practically or have access to the software needed to complete the project task for themselves. The support for these issues will vary as not all considerations can be met, but what can be done is to meet further considerations as much as possible.
Risk, security and privacy: There are possible risks such as equipment being faulty; the code crashing and software errors. From experience, the best way for these problems to be fixed is to ensure all devices stay connected, do not disconnect any devices unless necessary, ensure that the code is correct, and the system is running when simulating the programme and make sure the software is compiled, downloaded to the device to avoid errors with running the operation for the system to follow.
Impact assessment: The impact this project has on users is to give them theory and practical knowledge to creating a running conveyor and operating it however they desire correctly and safely. The goal is to have all objectives completed while explaining the process step by step and comment on the project performance to ensure the users understand each section of the process.
Timelines and milestones: The timeline and milestones are based on the order of the project. Firstly, a design of the project is made using flowcharts or block diagrams to explain the step-by-step process of the operation. Then, the official system operation breaking down network by network will take place explaining the purpose and stage that these networks play a part and in order. Next, there will be feedback and comments made on the process that is taking place. Finally, a conclusion for the entire project will be made and a reflection on the operation will take place explaining to users how they can improve their own operations.
Conclusion: The project solutions will be considered and used to cover the solutions of the project problems to the best standard possible, with the main solution being the backbone to solving as much problems as possible. Further considerations are acknowledged and will be dealt with where possible. The risks, security and privacy aspects are based on making sure the information is in a secure document with all equipment used being up to standard to run the operation successfully. The impact of the project on users is giving them theory and practical knowledge on how to successfully operate the conveyor in the feedback control system. Finally, there will be timelines and milestones for this project in order, so that the guise is easier to understand and follow.
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Below (figure 1) is the design of how the project will operate step by step using a flow chart, this is a great method to break down a complicated process to being as simple as possible. The flow chart below is the process and target for the operation to run by it shows a simple step by step criteria highlighting what the operation must require (talked about in the introduction).

[image: ]
Figure 1
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[bookmark: _Toc167457292]All PLC tags 
Below (figure 2 and 3) are the PLC tags needed to create the networks, which ultimately are names of each component that go into the networks that enables the conveyor to follow the instructions to operate.
[image: ]
Figure 2
[image: ]
Figure 3
[bookmark: _Toc167457293]All HMI tags
Below (figure 4 and 5) are the HMI tags, like the PLC tags they are used to operate the conveyor, however the difference between both tags is the HMI tags are used to operate the HMI to control the conveyor via touchscreen. PLC tags are used to operate and run the software to control the conveyor, the whole HMI system will be covered further down the line.
[image: ]
Figure 4
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Figure 5
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Network 1
Figure 6 shows what network 1 looks like while highlighting the conveyor system starts with the press of the green button. Pressing the switch activates a delay timer of 3 seconds. A normally closed switch is connected in series. This is linked to the stop button. Activating this will shut down the conveyor. In addition, the system can be controlled via icons situated on the HMI panel.
[image: ]
Figure 6


Network 2
In figure 7, whilst the green button is depressed for 3 seconds to start the conveyor, a 1kHz clock signal is fed to the green indicator which will flash. Unfortunately, the image for network 2 is blurry, however it will be explained as best as possible. 
If the green switch is activated for longer than 3 seconds, the conveyor enable output is set high. By feeding this output back into the start routine, the conveyor will continue to run until the stop button is depressed or the conveyor runs for 30 seconds without the sensors being activated.
[image: ]
Figure 7
Network 3
In figure 8, it shows the optical reading time. Upon switch-on, a system time (clock) comprising date and time begins to run. This time is set in the tag list as and 
When activated, optical sensor 1 will look simultaneously for a positive and negative edge signal. Once activated, the times for the signal change will be sent to the box.
[image: ]
Figure 8
Network 4, 5 and 6
For figure 9, 10 and 11, each network will be activated by the triggering of the second optical sensor. The time difference will be fed into a time conversion operation to convert the time into an integer value.
[bookmark: _Int_atJEvmt0]This value moves to an in-range operator. If the integer value is in-between the min and max settings, then the cylinder piston is activated to push the object into the sort bin.
Before the piston is activated a timer runs for a specific period to allow the part to travel to the conveyor to the piston set to its size part.
If the cylinder is activated a counter linked to this size part is incremented by 1.
On the HMI panel an additional icon is available to reset the counters back to zero
[image: ]
Figure 9
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Figure 10
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Figure 11
















Network 7 and 8
Figure 12 demonstrates network 7 and 8. These networks are activated upon start-up. A counter is initiated. This counter will run for 30 seconds. If the counter is allowed to run for this time without sensor activation – then the conveyor will stop, this is initiated by resetting the enable conveyor.
If at any time a sensor is activated, then the counter is interrupted which restarts the counter at zero.

[image: ]
Figure 12
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Below (figure 13) is a custom-made HMI design. This is what the touchscreen will look like with everything needed on the screen. There is a start and stop button (green and red) with the option to activate any of the three cylinders via touch, there is also a reset counter button to reset the number of times each cylinder is activated during the operation.
[image: ]
Figure 13
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The final operation (figure 14) is running the code and HMI software together to ensure that the operation is successful as a whole and put the project to use physically as well as digitally. Below is a picture taken to demonstrate the touch screen on the SIEMENS SIMATIC HMI system.
[image: ]
Figure 14




The image below (figure 15) contains the green button on the screen being depressed for 3 seconds, which causes the green light to turn on, leading to the conveyor to be activated and start moving.

[image: ]
Figure 15




This picture (figure 16) shows that each cylinder is operating accordingly, as shown the 3rd cylinder is being pressed on the touchscreen, causing the 3rd cylinder to activate.
[image: ]
Figure 16






Figure 17 shows there are no items detected on the conveyor belt therefore, the red-light switch is activated, leading to the conveyor being switched off and no longer operating.
[image: ]
Figure 17






The final picture (figure 18) indicates the counter operates successfully, counting the number of times each cylinder was activated. 
[image: ]
Figure 18
[bookmark: _Toc167457297][bookmark: _GoBack]Conclusion
To conclude, the entire project was a success, it matched the entire task description explained in the introduction and there were no errors for the operation. If users can do the same thing, then they will succeed with the operation too as the evidence for carrying out the project proves that it was a success.
 What could have been better is some of the images were not as clear as others. For example, figure is difficult to read and understand to demonstrate network 2, but it was talked about as concise and clear as possible, which can cause slight confusion. There was also no image to clarify the cylinders can detect what size each item as due to one image not being taken. However, there is proof in another image that the cylinders will activate on command but to improve for next time, the project should include an image to show an item being pushed into a bin by one of the cylinders. 
Overall, the project will help other users at least have a good idea with what they need to do to achieve this project/operation and how to do it successfully.
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