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[bookmark: _Toc221739887]Introduction
In this project I was tasked with researching, designing and producing a conveyor belt system using a PLC (programmable logic controller). The system is intended to sort cylinders into small, medium and large categories based on their diameter.  The report begins with a system user overview going over how to operate the system. Then includes a layout of the system how a flow chart of how the conveyor blet system should be running. Then going into a more technical understanding. 

[bookmark: _Toc221739888]The solutions 
Operating flow chart 
 [image: ]
[bookmark: _Toc221739889]NON-TECHINCAL 
The first steps the user takes in operating the systems is by pressing and holding the green button for at least three seconds. This starts the conveyor belt, and it begins to run. When an item is placed onto the blet, it passes through an optical sensor that is placed along the path of the item. These sensors then measure the total time taken for the object to travel between them. This time value is then used to determine the objects size. 
Each size has a corresponding timing range small, medium or large all have their values. When an item is then processed within the PLC it is then pushed by the allocated cylinder putting it into a sorted bin. If the item doesn’t fall in the timing ranges of any for any of the push cylinders. It will be unrecognized and carried to the end of the conveyor belt and inspected. This allow for higher quality items and only correct sized items are sorted into the bins. And the faulty or incorrectly placed items don’t disturb the bin contents. 
This system is kept running unless the red button (emergency button) has been pressed. 
When operating this conveyor belt system, the user should notice is the HMI (human machine interface) control. This HMI allows the user to control the machine manually. If for example the machine were to stop automatically sorting the items into the correct bins you would press the red stop button and the conveyor belt would stop moving. The HMI also, has a counter on it able to see how many items have been allocate to each bin storage unit. The HMI has clearly pointed out Start and Stop button that help know how to set-up the conveyor belt system. 
. [image: ]
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Looking into the more technical side of the PLC conveyor system. We will be discussing how each networks works and why it's needed. And discussing how to make a PLC program. 
Network 1, 5 & 7. These are the sorting networks. The time value from T_DIFF is sent it T_CONV. Where it is converted an AN_RANGE block that monitors a specific integer range. When the integer value from the T_CONV falls within a network designated range, that network is activated. 
Network 1 - The integer value that can be set on the T_CONV, is between 300 and 400. This will activate the small item network. 
[image: ]

Network 2 – 
 Network 2 controls my flashing green lamp circuit. When the green start switch is held for up to three seconds, the green light flashes at a frequency of 1Hz. If the switch is held for longer than three seconds, the conveyor starts, and its running mode then takes over as the input that keeps the green lamp on while the operating system is running. 
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Network 3 – 
Network 3 manages the optical sensor read time. The green light provides the input to this network, initiating timers for both the positive and negative signals from optical sensor 1. The measured values form each are sent to T_DIFF, where the time difference is calculated to determine the size of the item. 
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Network 4 – 
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Network 5 – The integer value that can be set on the T_CONV, is between 450 and 600. This will activate the medium item network.
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Network 6 –  
Network 6 is the automatic step network. When the conveyor is running and optical sensor 1 is activated, it starts a 30 second countdown times. If the sensor 1 is not triggered again within that time, the system shuts down via the forward conveyor reset. 
[image: ]
Network 7 –  The integer value that can be set on the T_CONV, is between 650 and 850. This will activate the large item network.
[image: ]
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The reason for a test plan is for the safety of the code. This means doing multiple check this can include doing very niche scenarios. And seeing how to solve this problem and keeping it as efficient as possible. 
For debugging, a simple and methodical approach works best. Compiling the cost regularly helps catch errors early. Error messages can be used to trace issues, and if a specific function isn’t working, it can be tested separately, or sections of the codes can be commented out until the problem is found. Keeping a log of any errors and fixes also, makes it easier to resolve the same issue quickly if it comes up again. 
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September 2025 – Start PLC Research 
October 2025 – Start PLC siemens training 
December 2025 – Start project assignment 
Decembre 2025 – January 2026 software design, and start testing / bug finding
February 2026 – Report writes up
February 15th – Project completion 
[bookmark: _Toc221739895]Risk, Security and privacy 
There is multiple way is making sure that your PLC code is safe and will not be tampered with. There are simply a strong password and encryption, this can be long complex password. Aswells as making it that if there are multiple systems they all have an individual password and encryption. Making sure that you change the password and encryption regularly as that adds another layer of safety. 
A very important but often forget safety feature is updating the software and firmware. These are very important as they are essential to the system working, in result of not updating these can result in hackers exploiting the old system software. 
Critical in the safety of the PLC code and the workers. Is that of simply educating and training the staff that work there. As they are the only human element of the system and play a vital role in the maintenance and operation of the system. Training can include everything above password and encryption management, updating the software and firmware regularly. 
A security measure as well as a privacy measure can isolating the networks into zones. This can be not being able to access any data that is with-in that zone if you are outside of it. This can help with any miss placed codes that can be lost in previous or current data.  Aswell as making sure that none of the employees when outside of that zone are not at risk of being hacked. 
When looking at risk that might occur while the system is on can be a visual inspection of all the wiring to catch any loose connections. This lowers any chance of a workplace accident happening. There is also, need to be high importance in PPE, as there are many moving parts and if the workers are not wearing appropriate attire will lead to an accident. 
[bookmark: _Toc221739896]Impact assessment
The impact that this system has on the outside environment or on local businesses is close to none. It doesn’t produce emissions, doesn’t disrupt surrounding operations, and doesn’t take much from the local work. All it would do it simply automate a task that would otherwise be done manually. As from an environmental or community standpoint. There is really no downside. 
But when you look at it from a productivity standpoint especially from a manufacturing perspective that’s where this system really proves its value. It reduces the chance of human error significantly because the sorting and timing are handled automatically. It also improves the efficiency the system responds faster and more consistently than person could, and it doesn’t need breaks. Over time, that efficiency adds up and leads to lower overall cost. 
For these reasons, I think this conveyor system would be a great idea. The main cost involved are just maintenance and one or two operators can oversee things.  But that’s still far less expensive than having full workforce manually doing the same job.
Reflection
Looking back at the project, there are some areas that posed challenging. 
One of the first most difficult ones was getting the timing right on the optical sensor. Calculating and understanding the timing ranges for the small, medium and large items took a lot of trial and error. There were often difficulties that items were pass through without being sorted. I had to run multiple test pieces through the system and adjust the values in the T_CONV unit I found the ranges that worked consistently. 
The flashing green lamp network also, posed an issue as getting it to flash during the first three seconds of holding the button, then switching to a steady state once the conveyor was running. This required carful thinking about how the seal-logic interacted with the time. It took multiple attempts to get the system right without the lamp flashing unintentionally during normal operation. 
When doing the software side, the debugging was often slower than I would have liked. The issue was always something to networks configuration. This made me must develop a habit of checking each individual network and when an issue was resolved try to keep a note of it. 
If there are any improvements that I could make for this project is making sure that networks are separate into the role. Don't make it one big network making it hard to diagnose the issue. Make sure that my tag table has appropriate labelling that clearly identifies what that part is controlling.   
Overall, these struggles were the learning curve that came with the PLCs. It forced me to slow down and think more carefully and understand the system on a more technical level. 

Conclusion  
The conveyor control system I’ve designed and tested provides a practical and reliable solution for automated sorting. It replaces what would otherwise be a manual task with a consistent, timer-based process that responds to switch inputs and optical sensors. The system reduces the chance of human error, improves time efficiency, and keeps ongoing cost low mainly just maintenance and operating staff. Compared to having a full workplace in the line, its far more cost-effective approach. 
From a testing and maintenance standpoint, the system is quiet straight forward to manage. Standard pre-checks, input and output wiring checks and a making sure that the code is still working for it intend us. If any issues were to come up all you would need to do was refer to the network design in the report and try to diagnose what the issue might be. 
The overall system does what it need to do for the manufacturing company that owns it. It can automate a conveyor sorting system task without any unnecessary complexity or cost making the design a good fit. 
[bookmark: _Toc221739897]Open Question 
Are there any improvements that can be made in the overall network design or the safety features?
How often might the code need to be altered. So that it might be satisfactory for clients?
Is the system confusing for someone to operate even if they didn’t read the report?
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Appendix 
Add all other information like the tag table how to make a project.
Appendix 1 Tag tables
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Appendix 2 – How to set up a PLC project.
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