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[bookmark: _Toc34910476]Introduction  
[bookmark: _GoBack]For the assignment I will be talking about how to sort 3 different size counters all being labelled as small medium and large, I will then go to talk about task to which has given me a process to follow and explain and I’ll explain about the advantages and disadvantages to the system and anything that I would implement. I will also be showing the process of each task by either a flowchart or grafcet design, 
[bookmark: _Toc34910477]Task 1
[bookmark: _Toc34910478]Introduction 
This task has asked me to use a programming language to measure different size counters (area)  using optical sensors to find out the size of the counter and then disrepute accordingly using cylinder 1 2 and 3 my initial thought would be that cylinder 1 is my smallest and cylinder 3 is going to be for the biggest counter , the system will turn on with a push of a button, I also will be using my HMI root screen to give another option to turning the conveyor on while storing the amount of times the cylinder 1 2 3 has hit logic 1 , this will allow me to record data and no exactly how many counters are stored outputting it on a hmi. 
[bookmark: _Toc34910479]Components needed 
[bookmark: _Toc34910480]Inputs (7)
· Cylinder 1
· Cylinder 2
· Cylinder 3
· Optical sensor 1
· Optical sensor 2
· Red switch 
· Green switch
[bookmark: _Toc34910481]Outputs (7)
· Cylinder 1
· Cylinder 2
· Cylinder 3
· Enable conveyor
· Reverse conveyor
· Red light
· Green light
[bookmark: _Toc34910482]Flowchart
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[bookmark: _Toc34910483]Coding needed 
[bookmark: _Toc34910484]Normally open
I used the normally open in my system simply to start the conveyor, as you can see in my program that when the “5w “is pressed the green light on the board lights up. I can then use another normally open for the “green light” so when it is activated the second part of my program which is my conveyor enable will hit logic 1 because of the normally open green light.
[bookmark: _Toc34910485]Normally closed
Is the inverted version of the open, I have used this in my program as the “red5w” this is to turn the green light logic 0 indirectly turning off the conveyor. This normally closed could be used for multiple things 
[bookmark: _Toc34910486]Assignment 
If you want, something that is not a button or something you cannot give an input to use the assignment, so for example I used the assignment for when I pressed the 5w that I would assign the green light after the normally open “5w” this is how the light hits logic 1.
[bookmark: _Toc34910487]Ton timer
Tons were one of the main components for the ladder diagrams for the system to work without the tons I couldn’t of set a delay that would allow the cylinder 1 2 or 3 to work  the t on sets a delay allowing the next step to start depending on how long the delay is.
[bookmark: _Toc34910488]DTL
Date time language
[bookmark: _Toc34910489]T Diff
Time difference. This box allowed me to record a value using the optical sensors 
[bookmark: _Toc34910490]T Conv
I used this to change the value from the t diff into data that the in range can understand, using this I was then able to save another value.
[bookmark: _Toc34910491]In Range
I had 3 in range boxes one for each cylinder the propose of the in range is having 2 different values for each in range box, using trial and error I was able to find out the size of each allowing the cylinders to activate using tp timers 
[bookmark: _Toc34910492]TP Timer
Time pulse timer is a timer that can pulse to another block, so using this I was able to use an assignment for the cylinders with the tp timer in front allowing the cylinder to extend but also attracts because it’s a pulse and not just hitting logic 1. 
[bookmark: _Toc34910493]Testing 
For the testing element, I needed:
· Siemens 1200
· Hmi root screen basic 
· I/o connections 
· Power supply 24v (set to 12v)
· Compressor 
· Laptop
[bookmark: _Toc34910494]Screenshots 
This is showing my programme in a ladder diagram, the ladder diagram I found was the easiest way to understand what the programme was doing, these are my screenshots of my following programme that has been made to simply differentiate itself between different size counters I then will have 3 cylinders that will hit logic 1 depending on the size of the counter, I have set the first cylinder up to be the smallest size counters cylinder 2 for medium and cylinder 3 for large , they all have limits within the programme so some counters if too small or to big will not be recognised by any of the cylinders , this could be a problem for any business as they may want to change the size of the counters leading this programme to fail, to change this we alter the values of the in range , if we set the in range to 0 for the smallest , then any little bit of movement will activate the cylinder 
[image: ]
This is showing the open and closed being used, the green light will hit logic 1 if the green5w is pressed on the physical board, while the button hits logic 1 using normally closed it doesn’t cut power from the board when releasing the button to turn off the system press the red5w , while the green5w is active the conveyor will start after it finished with ton which is a 1 second timer,
[image: ]
This is telling me that when I press the green button it will record the start time and what the return value will be this is stored in “start return” 
[image: ]
Using both read times 1 and 2 I can use a block called t diff which stands for time difference, this will take the 2 values showing the difference between read time 1 and read time 2 
[image: ]
Using the t diff in the data block to recognise the size I had to put it through the t conv this then outputs a value to be saved named as time value. Using this I was able to use another block called in range , you set the range “min and max” and it’ll hit logic 1 letting the next part of the program to work if it is “in range” to the parameters.
[image: ]
Having 3 in range devices I was able to sort each into small medium and large as long as the counters fit the parameters I then you ton to cause a delay not allowing the cylinder to activate to soon , I then used TP timers which is a pulse allowing the cylinder to hit logic 1 and instantly retract.
[bookmark: _Toc34910495]Comparing the final system to the initial requirements 
The more you trial and error the programme the more problems acure problems that you wouldn’t initially see , the first problem I noticed was when I was placing multiple counters down the system , the system would recognise only when the next counter is different so for example if I place a large small and medium all one after each other the system would understand fine but when I was placing 2 large counters or 2 medium etc , the system would recognise the first counter allowing the cylinder to hit logic 1 but the second one would just run down the conveyor , I believe this is because of my delays , the delays are set to a fixed timer for each cylinder as there are at different places of the conveyor , the system would still work just at a slower rate , as you could technically replace the ones that hasn’t been sorted eventually they will all sort into the correct destination 
[bookmark: _Toc34910496]What can be improved 
The accuracy of the system was identified through trial and error and program tweaking , this allowed me to spot a flaw in the system with some of the counters being so small the delay on timers had to be spot on near enough to 100m/s give or take, the problem wasn’t really the counters but the conveyor itself as I noticed that sometimes when I was dropping the counter onto the conveyor the conveyor had a width of at least 2 of the big counters meaning that I could drop a counter at the time but at a different place on the conveyor leading to a cylinder missing by m/s this was because my consistency at dropping the counter at the same place wasn’t efficient enough.
I could add into my code a ton timer that will be linked to my green light this why I could put a timer of any length that will flash using a tp timer on a separate line using a clock and some hertz depending on the system
I could also add a normally closed function into the system labelled as enable conveyor with an assignment set for the red light after the normally closed function, this would allow me to show that the system is off using the led light, 
Another thing I could have added would be that if the system wasn’t used after 30 seconds it would turn off the conveyor, the way of doing this would be having an always false box with optical sensor being used, so if it stays at this state the itll turn off the conveyor I could do this by adding an always false with the name enable conveyor with a ton that is set to a 30 second timer
[bookmark: _Toc34910497]Conclusion 
The program all in all is able to enable the conveyor by using the green button on the hardware given, the program then will be looking for counters getting fed down the conveyor to record the values, using this I was able to convert it into data that the plc can understand using the data I was able to identify the difference between small medium and large, depending on the 3 values given, using this I was able to use the in range function. This allowed me to break it down into the different sizes allowing the cylinder to pulse, the cylinders were all at different positions meaning I needed to work out the different delays for the 3 cylinders, doing this I was able to record the value from the sensors work out which size counter it was allowing the correct cylinder to activate at the right delay for them to all be sorted accordingly  

[bookmark: _Toc34910498]Task 2
[bookmark: _Toc34910499]Introduction
The task has asked me to be to become an engineer employed at a manufacturing plant, the plant is producing machined parts (a bracket) for the construction industry. The system is required to control an industrial process I will tackle this task by listing the components, this will allow me to discover the inputs and outputs of the system, after completing this, I can then find out which plc will be most suited to the process, I will then produce a diagram showing exactly how everything will be connected.
After producing a diagram to allow me to see the process, I can the conclude on what cable and why, when the system is complete I will then prove any strengths and weaknesses within the system if any.
[bookmark: _Toc34910500]Component list:
· Conveyor x4
· Clamping devicex4
· Cut off saw x1
· Drill x1
· Clamping and bending device x1
· Robot x2
· Welding robot x 1
· Pickling station x1
· Heater 1 x1
· Paint robot x1
· Heater 2 x1
· Measuring devices x3
· Heating station x1
· Welding station x 1
· Heat treatment area x1 
· Sensors
· E stop 
[bookmark: _Toc34910501]Inputs (9)
· Measuring devices 
· Clamping and bending 
· Robot 1+2
· Welding station
· Heating station
· Paint robot
· Heat treatment area 
[bookmark: _Toc34910502]Outputs (18)
· Conveyor 
· Clamping device
· Cut off saw 
· Drill 
· Clamping and bending device 
· Robot 1+2
· Welding robot 
· Pickling station 
· Heater 1
· Paint robot 
· Heater 2
[image: ]
By using a table, I could easily see how many i/os ports are needed. I will be using a siemens 1200 and also a 10 input 10 output module, using this I should have exactly the amount of outputs needed but I only needed 9 inputs so there is plenty of inputs that could be added to the system.
[bookmark: _Toc34910503]Schematic diagram 
[image: ]
All together there should be 9 inputs and 18 outputs the regular simens doesn’t allow you to have that amount of i/o ports so we can get round this using a input /output module 

[bookmark: _Toc34910504]Profinet cable 
I have decided to use profinet cable instead of using Ethernet. Profinet is usually used in industry for data communication over industrial Ethernet similar to making your connection in the house to wired but on a much larger scale. 
[image: ]
The blue lines will be my Profinet cable and the orange lines will be my I/O pins, an in-depth look into the I/os pins will be in the schematic diagram above I would be able to connect all with profinet allowing it to all run as the program has asked it to, 
“ (henning, 2016)”
According to this article “PROFIBUS is a classical serial fieldbus; PROFINET is an Industrial Ethernet. The short answer is that PROFINET is faster with more bandwidth and larger messages.” This tell me for this system the best I should use would be profinet is faster and has more bandwidth potential 

[bookmark: _Toc34910505]State flowchart (grafcet)
This was the most suitable way to explain the process and show all the states needed throughout the process of this bracket.
[image: ]
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[bookmark: _Toc34910506]Plc required 
siemens 1200 module 8 inputs 8 outputs  
the reason for not using a bigger version would be the fact that using a bigger plc like the 1500 would still need a I/o module leading to a waste of a purchase when you are able to do the same job at a cheaper price 
(1200, n.d.)
siemens 1200 10 inputs 10 outputs 
including this I will have 18 inputs and 18 outputs for my system I am needing 
(module, present)
[bookmark: _Toc34910507]Control within system 
There are a few components that control the process of how the bracket is made, 1 being the measuring devices the measuring devices allow you to measure the specific bracket multiple times for multiple different reasons, the measuring device 1 measures the length of the material, feeding back information for the cut off saw to understand and execute the next part of the program as long as all conditions are met. Even adding e stops into my design would allow me to control any problems that may acure during a process etc. The reason for the e stops are for safety reasons as anything could happen within a factory workplace. The system is really easy to identify each step so within the program language for example that the components are all working together you could make each component a input output components by doing this you could technically ask each component whether the cycle has been done or not, this allows less faults within the system , 
Another control within the system as you can see by my grafcet ,at the start 
[bookmark: _Toc34910508]Flaws in system
Flaws within the system could be multiple different physical inputs, this could be still human error from standing in front of the machine, the e stop is also in place as seen in my grafcet design , and will interrupt at any given time by human interface, the problem with the way this system works is that if the e stop is pressed the system tells it to start again, the first process is to turn all inputs outputs to logic 0 , if the bracket that was half way through production is still in place it will then interfere with the other bracket leading to the machine to break or at least have down time which could be detrimental to a company. 
[bookmark: _Toc34910509]Measuring devices 
If these become uncalibrated then because of the position in the system that they are would become detrimental to the final product as the calibration could be off on a measuring resulting in the drill to become also uncalibrated, resulting in an increase of waste material. 
[bookmark: _Toc34910510]Cut off saw and drill
Drill tip or saw become blunt resulting in the holes not being correct measurement or accuracy of system to fall with holes in the bracket being uneven or just badly cut,
[bookmark: _Toc34910511]Robot 1 and 2  
Again same with the measurement systems if they become uncalibrated could mean it doesn’t complete the full cycle leaving the production line to stop, could even mean the pickling station to become uncalibrated and also the welding station the same.
[bookmark: _Toc34910512]Conclusion
I believe overall that the system would be stable enough for a manufacturing factory , the system is quite expensive using 2 robots within the system when you could possibly get away with using only 1 robot , but using 2 you can make the system got at a faster pace , the system is great if there is high demand for the product but if you are only selling half the stock maybe the company should look to rent out the robot to fellow companies allowing you to make profit off the robot while still maintaining high stock levels because of lack of sales. Also I was able to stop a couple of flaws within the system, 1 being measurement devices as they could become uncalibrated.
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[bookmark: _Toc34910516]Appendix 1
(partington, 19)
siemens the creator of these PLCS. The workers at siemens are worried for the day job as the components they are making are things that can take them out of there day job and worried day by day as the increase in these robots are being used.
“The risks are real. Oxford Economics estimates as many as 20m manufacturing jobs around the world could be lost by 2030. “
This quote picked from the above link, 
They say that the company is worried but I can disagree as the company will replace all the “boring” jobs with robots allowing more people to be higher payed for better work also, an example of this could be that they would need someone to maintain the robot instead of sorting mail to correct place manually done by a person, the person can then be taught how to use and maintain the machine which is a more practical job for someone.
[bookmark: _Toc34910517]Appendix 2
(Ltd., 2019)
 “Programmable Logic Controllers (PLCs) were an evolution of hardwired relay and timer based control systems, designed to ease control system design and improve system flexibility. PLCs have continued to evolve and are now the cornerstone of control and monitoring systems all over the world and in almost all sectors imaginable. PLCs no longer just sit within a control panel and carry out repetitive discrete tasks. The role that they play has also evolved; they interact with not only with their users, but also other systems and subsystems. In addition to system level interaction, PLCs now play an important data gathering and reporting role in system transparency by serving and receiving data from top end business systems.”
I thought this would be relevant to my assignment as a few years ago we didn’t have any of the technologies and if we did they were too expensive for their purpose, over the year’s different companies have come up with solutions that make every day coding and every day system maintenance a lot easier, I believe there is a programming languages out there that are really basic and easy to understand making the practise of high and low level coding a lot easier to understand and to use.
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