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Programmable digital processor used for PLC control machines for a monitoring system in the pharmaceutical industry. Part of a series of Onmachine articles Production of manufacturing industry Production methods Flow production Lean Manufacturing Agile Production of industrial technologies PLM RCM TPM VDM QRM TOC SIX SIGMA TQM ZD
Information and communication ISA-88 ISA-95 ERP IEC 62264 B2MML Process control PLC DCS SCADA VTE A programmable logical controller (PLC) or programmable controller is an industrial computer that has been made resistant and adapted for the control of manufacturing processes, such as assembly lines, machines, robotic devices , or any
activity that requires high reliability, ease of programming, and diagnosis of process failures. Dick Morley is considered as the father of the PLC as had invented the first controller, Modicon 084, for General Motors in 1968. PLC can vary from small modular devices with dozens of inputs and outputs (I / O), in an integral casing with the processor,
highly modular equipment rack with thousands of I / O, and are often networked with other PL.Cs and SCADA systems. [1] They can be designed for various digital and analogue arrangements I / O, extended temperature fields, immunity to electricity disturbances, and impact and vibration resistance. The programs for operating the control machine
are generally stored in the non-volatile memory with backup-up battery. PLC have been developed in the automobile manufacturing industry to provide flexible, sturdy and easily programmable logic controllers to replace wired relay. Since then, have been widely adopted as a high reliability automation controller suitable for difficult environments. A
PLC is an example of a difficult real-time system because output results must be produced in response to input conditions at a limited time, otherwise wanted the volute operation will be. Invention and early development PLC originates at the end of 1960 in the automotive sector in the United States and have been designed to replace relay logic
systems. [2] First, production control logic was mainly made up of relays, cam timers, drum sequencer, and dedicated closed-loop controllers. [3] Hard-Wired nature made it difficult for designers to modify the automation process. The changes would require recoil and careful updating of the documentation. If even a single thread were out of place, or
a failed relay, the whole system would become defective. Technicians often have spent the troubleshooting hours by examining the diagrams and comparing them to the existing wiring. [4] When the general-purpose computers became available, they were soon applied to the control logic in industrial processes. These first computers were unreliable
[5] and requested specialized programmers and strict control of working conditions, such as temperature, cleaning, and power supply. [6] The PLC provided several advantages compared to previous automation systems. It tolerated in the industrial environment better than computer and was more reliable, compact and requires less maintenance of
relay systems. It was easily extendable with additional I / O modules, while complicated relay systems request hardware changes in the event of reconfiguration. This allowed to facilitate iteration on manufacturing design of the process. With simple programming language focused on logical and switching operations, it was easier to use than
computers using general-purpose programming languages. It is also allowed for its operation to be monitored. [7] [8] The first PLCs were programmed in Ladder logic, which resembled a diagram of relay logic. This program notation has been chosen to reduce training requests for existing technicians. Other PLCs used a form of programming list
instructions, based on a logical stack-based solver. [9] Modicon in 1968, GM Hydramatic (Automatic Transmission Division of General Motors) issued a request for proposals for electronic replacement for wired relay systems based on a white card written by Edward R. Clark. The winning proposal came from Bedford Associates of Bedford,
Massachusetts. The result was the first PLC "Built in 1969 - Designated 084, because it was the eighty project Bedford Associates project. [10] [11] Bedford Associates began a company dedicated to development, production, for sale And to the maintenance of this new product, who appointed Modicon (standing for the modular digital controller). One
of the people who worked on that project was Dick Morley, which is considered the "father" of the PLC. [12] The Modicon brand was sold in 1977 in Gould Electronics and following Schneider Electric, the current owner. [11] Currently, Modicon created Modbus, a data communication protocol used with his PL.Cs. Since Modbus has become A common
standard protocol commonly used to connect many industrial electrical devices. [Requested quote] One of the first 084 models built is now on display in the Schneider Electric structure in the North Andover, in the MAS Sachusetts. It was presented at Modicon by GM, when the unit has been withdrawn after almost twenty years of uninterrupted
service. Modicon used 84 moniker at the end of its product range until 984 made its appearance. [Necessary quote] Allen-Bradley in a parallel development Odo Josef Struger is sometimes known as the "father of the programmable logical controller". 12] He was involved in the invention of the programmable logical controller Bradley Allen-Bradley
[13]1[14][15] and is accredited to invent the initialization of the PLC. [12] [13] Allen-Bradley (now a Rockwell Automation property brand) has become an important PLC manufacturer in the United States during its possession. [16] Strugers played a leadership role in developing IEC 61131-3 PLC programming language standards. [12] The first
methods of programming of many first PLCs were unable to represent the graphic representation of logic, and therefore was instead represented as a series of logical expressions in a sort of Boolean format, similar to Boolean algebra. As the programming terminals have evolved, it has become more common to logic of the scale to use, since it was a
family format used for electro-mechanical control panels. The new formats, such as the status logic and the function block (which is similar to the way in which the logic is depicted when digital integrated logic circuits are used) exist, but are still [when?] Non-popular as the logic of the ladder. A main reason for this is that PLCS solves the logic in a
predictable and repeated sequence and the Ladder logic allows the person who writes the logic to see any problems with the logical sequence times more easily than it would be possible in other formats. [17] Until half of the 90s, PLCS have been programmed using special programming panels or special programming terminals, which often had
dedicated function keys that represent the various logical elements of PLC programs. [10] Some proprietary programming terminals displayed the elements of PL.C programs as graphic symbols, but simple ASCII character representations of contacts, coils and wires were common. The programs were stored on cassette tape cartridges. The structures
for printing and documentation have been minimal due to the lack of memory capacity. The most ancient PL.Cs used non-volatile magnetic base memory. Architecture A PLC is a microprocessor industrial controller with programmable memory used to store program instructions and various functions. [18] Consists of: a processor unit (CPU) that
interprets the inputs, performs the control program stored in memory and sends the signals of A power supply that converts the AC voltage to DC, a memory memory that stores data from inputs and program to be performed from the processor, an input and output interface, in which the controller receives and sends the data from / To external
devices, a communication interface to receive and transmit data on remote PLC communication networks. [19] PLC requires a programming device that is used to develop and then download the program created in the controller memory. [19] Modern PLCs. Modern. Contain a real-time operating system, such as OS-9 or VXWorks. [20] Compact
mechanical design PLC with 8 inputs and 4 outputs. Modular PLC with discreet and analog I / O Ethernet module, with some slots being empty. There are two types of mechanical design for PL.C systems. A single box or a brick is a small programmable controller that adapts to all units and interfaces in a single compact casing, even if additional
expansion modules are available for inputs and outputs. Second type of design A ¢ 4,— "A modular PLC - has a frame (also called a rack) which provides space for modules with different functions, such as power, processor, selection of I / O modules and communication interfaces - which one Everything can be customized for the particular application.
[21] Different racks can be administered by a single processor and can have thousands of inputs and outputs. Or a special high-speed serial I / O connection or a comparable method of communication is used in So that the racks can be distributed by the processor, reducing wiring costs for large systems. Options are also available to mount the I/ O
points directly on the machine and use the rapid disconnection cables to the sensors and valves, saving time for the Wiring and replacement of components. [Request required] Discrete and analogue signals Discrete signals (digital) Signals can only take or valley Re off (1 or 0O, true or false). Examples of devices that provide a discreet signal include
limit switches, photoelectric sensors and encoders. [22] Discrete signals are sent using voltage or current, where specific extreme intervals are designated as ON and OFF. For example, a controller could use 24 V DC input with values greater than 22 V DCs representing, values less than 2 V DCs representing and intermediate values unfinished.
[Necessary quote] The analogue signals can use the voltage or current that is proportional to the size of the monitored variable and can take any value within their scale. Pressure, temperature, flow and weight are often represented by analog signals. These are typically interpreted as integers with various precision intervals depending on the device
and the number of bits available to store data. [22] For example, a current cycle input from 0 to 10 V or 4-20 but will be converted into an integer value from 0 to 32.767. The PLC will take this value and transpend it into the desired units of the process so that the operator or program can read it. The correct integration will also include filter times to
reduce noise and high and low limits to report faults. The current inputs are less sensitive to electricity noise (for example by welders or parts of the electric motor) compared to the voltage inputs. The distance from the device and the controller is also a concern because the maximum travel distance of a good quality of the 0-10 V signal is very short
compared to the 4-20 mA signal. [Required quote] The 4-20 signal but can also return if the wire is disconnected along the path as a signal
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