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1. Introduction to the PLC & HMI Project

	A PLC (programmable logic controller) is a ruggedized miniature computer that is designed specifically for industrial applications. More specifically, a PLC is often used for automating industrial electromechanical processes. For example, it can be used for power plants, controlling machinery on factory assembly lines, food processing, amusement rides, oilfields and even vehicles.

	HMI is the acronym for Human Machine Interface. It's a software application used for presenting important information to an operator about the state of a process. It's also used to accept and implement the operator's control instructions in manufacturing industries. Information is typically displayed in a graphic format or GUI(Graphical User Interface). HMI is often found in SCADA (Supervisory Control and Data Acquisition) system.

	In this tutorial, you're going to level up your PLC programming skills by learning how to build a PLC programming project using RSLogix 5000. This is a simple batching system that is excellent for anyone who wants to learn PLC and HMI programming. The software product RSLogix 5000 is used for programming the ControlLogix and CompactLogix controllers, and is now included within the automation engineering and design software suite called Studio 5000. It is now referred to as Logix Designer.

	The tutorial covered in this book, and the accompanying video simulation (link is given in Chapter 6), illustrate a simple batching process where three ingredients are sent into a mixing (batching) tank. The mixture is discharged once the process is complete.

	The PLC and HMI Programs implemented provide a user interface used for monitoring and controlling the batch at each of the three stages of the process, which are Start, Stop, and Discharge.

	 


2. Types of Manufacturing Process

	There are generally 2 types of processes in a manufacturing industry: analog and discrete. In the analog production process, a plant creates a certain quantity of product that is quantified by weight. In the discrete process however, a different manufacturing methodology is used. Separate widgets are produced. For example, the output of the production line is discrete, that is it may be one, two, three or more items.

	Examples of analog process are the production of sauces, beverages,  raw ingredients, and many more. Although you can design a flow that outputs the product continuously, analog production is often done in batches. Note that even though batches are considered to be continuous flow or analog, most of them are eventually packaged for consumption, and this converts them to a discrete manufacturing process.

	 


3. What is Batching?

	Batching is a process through which you can create a certain volume of product that is going to be on the analog side. A batch is a certain volume of product that is produced in a single run.

	Here's a very simple example of a batch. Imagine a mixing tank having two in-feed pipes that are coming from a source of sweet syrup and water. The operator can open the flow of syrup or water into the mixing tank.

	In this example, a batch represents the action of creating a certain mixture of the two inputs in the mixing tank. For example, we can define a batch as 400 pounds of sweet syrup and 8000 pounds of water. Another batch can be made from 800 pounds of sweet syrup and 7600 pounds of water. Although the total weight of the mixture is the same in both cases, it may not be the same between batches.

	 


4. Importance of Batching

	As explained earlier, we can create a process whose end product is continuously delivered as an output, then why is batching needed at all? Batching is important for the following two reasons:

	1. It helps quality control. When a batch is finalized, quality control (QC) procedures are applied, and then the batch is tested thoroughly. If any deviation from the specification sheet is noticed, the plant discards the batch, and eliminates the issues that caused the deviation. Then the plant goes on to produce a new batch. This helps to minimize the amount of waste created.

	2. It helps a factory to control their production runs based on demand. For example, many customers typically request for a limited quantity of a certain factory product. When the run is finished, the production team sanitize their equipment, enter a new batch parameters in their PLC and begin a new run.

	 


