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Introduction
I have been tasked to designed a program that is designed to operate a PLC (Programmable logic Controller) and HMI (Human Machine Interface).
The PLC is designed to carry metal cylinders of various sizes down a conveyer belt and have a pushing mechanism to sort them into holding compartments. The idea is to use a sensor at the start of the conveyer to measure the time it takes for the cylinder to pass and then determine which push device should be used and when. For this I am using Siemens TIA v15.1.
Networks
To start I had to set up the networks. The networks were made using a series of blocks constating of logic gates with blank information that needed to be filled in, these blocks would be placed on a line (network) that would create a connection between them. I could also create diverted paths on the networks for alternative functions or additional ways to perform the same task. 
The first network was dedicated to starting the PLC and the conveyor belt, as well as turning on the lights to show the operating state of the device, green means on, red means off. 
Network 2 was designed to activate the sensor and record the time it took for an item to pass.
Network 3 would convert the recorded from network 2 into a Time difference that would be used to inform the system when the pushing mechanism would be activated.
Network 4 was what controlled the pushing mechanism. How it works is that it takes the time difference produced by the sensor to determine the pushing device would activate by stating a timer when the cylinder has completely passed the sensor. For example, “Cylinder 1” is the largest item and the first to be sorted, so the device would move it into the first sorting box after 500 milliseconds of passing the scanner. The other cylinders had the same programming applied albeit with different values applied to match the different sizes. I also implemented an alternate method of activating the pushers by creating a button on an HMI that would activate them without the need of the scanner, this was made primarily for testing purposes.
Network 1
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Main Data
The Main Data is used to store and create all the data blocks used in the program, the data blocks are the backbone of the program as they control all aspects and functions of the program in both the networking and HMI.
Each of the data blocks has its functionality determined by its data type, which consist of ‘DTL’, ‘integer’, ‘Boolean’ and ‘time’.
‘DTL’ is used to measure time, it is able to read the amount of time it takes to complete a task. While it is able to measure up to years, I only need it to measure a couple seconds and milliseconds.
Integer or ‘int’ for short, are numerical values that control the system, these can be set values that will only activate certain systems within that value I.e. time it takes for an object to pass the scanner. They can also be counted up values that show how often a function has been activated in a single session.
Boolean or ‘bool’ for short, is a true/false setting that activates when prerequisites have been met, for example when a large object passes the scanner the first piston will activate 500 milliseconds after passing. Boolean can also be activated with simple commands such as pressing the off button to shut down the system.
‘Time’ is self-explanatory, the program will make a record of time that has passed and can perform actions at certain time thresholds, for instance the time command can measure the size of objects passing the scanner and determine which piston needs to be activated. It also controls the delay time for the piston to ensure that the object will reach it before it activates.
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HMI
The HMI is a touch screen device that can be programmed and customized to display whatever I want and interact with the PLC. My HMI has two screens which it can switch between by pressing F1.
 My default screen (known as a Root Screen) had a start button and a stop button to turn the PLC on and off. Above these buttons were two circles that would change colour to show what state the PLC is in, by default their grey, when the plc is off the circle above stop would be red and when the plc is on the circle above start would be green.
The root screen also had three lights near the bottom and counters underneath, the three lights each corresponded to one of the pistons and would turn orange to display the last one activated. The counters similarly counted the number of times each piston had been activated.
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The second HMI screen is the maintenance screen, this screen is designed to show me all of the necessary values and readings from the PLC in real time and allows me to make quick minor adjustments. 
The error codes I have are time return, time read positive and time read negative. They are diagnostic tools. They may not be utilized. 
I’m now going to describe to the functions of the Maintenace screen. The Time function will read the time it takes for an object to pass the scanner, this is used to determine the size of the object passing and to activate the appropriate piston. The purpose of this is to check if the set values for each piston are correct and to make changes if needed. 
The Extend Cylinder options are made to manually activate each of the pistons manually. This is to test if the pistons are working before operations can begin.
The Tag options will change the reading needed for each of the pistons, this works by allowing the user to increase or decrease the values of the values read by each of the pistons. For instance, if a large object passes the scanner and the pistons don’t activate, I will press increase on the large tag to allow the system to know which cylinder to active with its new values.
The Run Conveyer option, similar to the extend cylinder, will activate the conveyer belt without running the system to test its working properly without having to start the entire system.
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Conclusion
To conclude I was successfully able to construct the program and it performed exactly as I had intended it to. I hope that with this experience I’ve now had with PLCs and the program Siemens I will be able continue to hone my skills with practice and be able to produce more complex programs with relative ease in both my time in this academic course and potentially in my future careers. While this was my first time performing a task such as this, I am happy that the process went well, and I have leaned new skills from it.
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