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1 [bookmark: _Toc187266762]Introduction
1.1 This assignment will provide understanding on different types of PLC with their Pros and Cons. Evidence of a system designed using Factory I/O software that meets the requirements set out in assignment ‘Factory Control’. Supporting material such as images on process, set up and evidence in image form will be located within this document. A full summary report will be provided at the end.
2 [bookmark: _Toc187266763]Different Types of PLC’s
2.1 [bookmark: _Toc187266764]Modular PLC
[image: ]
[bookmark: _Toc187251220]Figure 1 - Image and Layout of Modular PLC
2.1.1 The purpose of a modular PLC is to be able to expand on the PLC system when necessary. This is done using additional modules being connected to the PLC. Modules provide additional features to the existing PLC such as expansion on the number of Input/Output (I/O) units. This type of PLC consists of a Central Processing Unit (CPU) and the separate modules such as the I/O, communication and Power Supply (PS) [Ref 1]. 
2.1.2 This type of PLC is commonly found in industries that run a large and complex industrial system [Ref 2].



2.1.3 Pros and Cons of the Modular PLC found in Table 1.

[bookmark: _Toc187251550]Table 1 - Modular PLC Pros & Cons
[image: ]
2.1.4 When selecting a PLC for your system. Selecting the PLC brand is just as important to ensure reliability, program/component recognition, cost and which is suited for the system intended. Pros and cons for brands that support modular PLCs are found in table 2.
[bookmark: _Toc187251551]Table 2 - Pros & cons of different Modular PLC Brands
	Siemens (S7 Series)
	Allen Bradley (CompactLogix)
	Schneider Electric (Modicon M340)

	Pros
	Cons
	Pros
	Cons
	Pros
	Cons

	High Performance and scalability for complex, large-scale automation. Providing its flexibility of adapting to a variety of different application sizes and complexities.
	High initial cost. Siemens is usually more expensive compared to other competitors. There are further costs with licenses, maintenance and spare parts.
	Integration with Rockwell Automation software. Allen Bradley PLC’s is also able to be effortlessly integrated with other products allowing for supportability.
	The hardware components which support Allen Bradley such as the CPUs and I/O modules are expensive along with the software license.
	The Schneider designs focus on energy efficiency. Designed for power saving operations.
	A common trend of the Modular PLCs is that their initial and expansion costing is higher than other PLCs.

	Siemens PLCs are programmed through ‘Totally Integrated Automation’ TIA. This provides a unified environment for configuring, programming, and monitoring PLCs, HMIs, and other devices. Reducing engineering time and enhancing the efficiency.
	The complex interface for the siemens models requires significant training for those with minimal experience. Therefore, changing from other PLC systems can be challenging as the programs architecture differs from its competitors.
	Allows for fast processing speeds with extensive memory. Thus, making it suitable for large scale applications.
	When using systems that are non-Allen Bradley systems, further costs and components are required to integrate – converters, gateways or software.
	Like its competitors, the Schneider PLC is designed the conditions of an industrial set up – being able to withstand extreme temperatures, electromagnetic interferences and vibrations.
	The EcoStruxure platform will require training for those unfamiliar with software.

	Due to a large amount of Siemen users, the global support can offer technical support to other users, further training and online forums for further progression/ innovation.
	Siemens proves difficult when trying to work with third party systems. Customization outside of the siemens framework can require additional components.
	Due to its characteristics, is reliable for long term use whilst providing diagnostic capabilities.
	Even though Studio 5000 is considered user friendly, the powerful program can be overwhelming for new users when using the advanced features. This may require additional training and time.
	The Schneider PLC allows for expansion and modular designs which can allow the user to customize their PLC system with further I/O, and communication modules
	Schneiders tend to be less common compared to its competitor. This leads to fewer resources and specialists to support the system when required.




[bookmark: _Toc187251552]Table 3 - Summary of Brands for Modular PLCs
[image: ]


2.2 [bookmark: _Toc187266765]Fixed (Compact) PLCs
[image: Compact series of programmable logic controller | EUROICC]
[bookmark: _Toc187251221]Figure 2 - Image and Layout of Fixed (Compact) PLC
2.2.1 Unlike the Modular PLC, the Fixed PLC has all components integrated into one complete unit. There for further expansion is not supported and the components integrated are fixed. This PLC is great for small scale applications that seek no future growth and can be supported by the number components provided by the fixed PLC. This tends to make the PLC less complex [Ref 3]. 
2.2.2 Pros and Cons of Fixed PLCs [Ref 4] found it table 4.

[bookmark: _Toc187251553]Table 4 - Pros & Cons of Fixed (Compact) PLCs
[image: ]
2.2.3 Throughout the availability of PLCs, the big brand names are common across the board [Ref 5]. However, their advantages and disadvantages alter depending on the PLC being supplied. See table 5.


[bookmark: _Toc187251554]Table 5 - Pros & Cons of Different Fixed (Compact) PLCs
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[bookmark: _Toc187251555]Table 6 - Summary of Bands for Fixed PLCs
[image: ]


2.3 [bookmark: _Toc187266766]Rack Mounted PLCs
[image: Rack Mount PLC at Rs 49999/unit | Kundrathur | Chennai | ID: 15570532062]
[bookmark: _Toc187251222]Figure 3 - Image of Rack Mounted PLC
2.3.1 With similar concept of the modular PLCs, The Rack Mounted PLCs use a rack mount to house the modules that are part of the PLC. The difference between the two is that all rack-mounted are modular PLCs, but not all modular PLCs are Rack Mounted. The Modular PLC system offers a broader flexibility in system design, compared to the rack mounted which offers a more standardized and organized framework [Ref 6].
2.3.2 Rack Mounted PLCs can be found in large-scale applications found in highly automated industries.
2.3.3 Pros and cons of Rack Mounted PLCs [Ref 7] can be found in Table 7.
[bookmark: _Toc187251556]Table 7 - Pros & Cons of Rack Mounted PLCs
[image: ]


[bookmark: _Toc187251557]Table 8 - Pros and Cons of Different Brands for Rack Mounted PLCs
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[bookmark: _Toc187251558]Table 9 - Summary of Brands for Rack Mounted PLCs
[image: ]
3 [bookmark: _Toc187266767]Factory I/O Design
3.1 [bookmark: _Toc187266768]Design Specifications
3.1.1 The design is expected to perform the procedure of separating/sorting a minimum of 4 different types of packaging that are segregated by size and weight. This is to be achieved through Factory I/O software, allowing for a visual representation of the process of the systems functioning.
3.1.2 The Requirements that system must follow are seen in table 10.


[bookmark: _Toc187251559]Table 10 - Factory I/O Requirements
[image: ]
3.1.3 Images of the system displayed on Factory I/O are shown below in figures 4-16. Description of each image is provided throughout to describe the section’s function. Where deemed necessary.
[image: A wireframe of a conveyor belt

Description automatically generated]
[bookmark: _Toc187251223]Figure 4 - Overall System Layout in Factory I/O
[image: A white box with buttons and red lights

Description automatically generated]
[bookmark: _Toc187251224]Figure 5 - Consumer Unit with Siren, E-Stop, Stop and Start Buttons and Stack Lights
[image: A screenshot of a video game

Description automatically generated]
[bookmark: _Toc187251225]Figure 6 - Box Emitter with Times and Box Sizes
[image: A machine in a cage
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[bookmark: _Toc187251226]Figure 7 - Large Box Pusher with Total counter sensor and Large Box Sensor
[image: A computer generated image of a machine

Description automatically generated]
[bookmark: _Toc187251227]Figure 8 - Medium Box Pusher and Sensor with Small Box Counter Sensor
3.1.4 Pushers are signalled by the sensors, once signalled the arms of the pushers extend, moving the box onto its necessary conveyor belt. Sensors are strategically placed to support correct timing of ejection and at appropriate heights to identify box sizes.
[image: A black and white machine

Description automatically generated with medium confidence]
[bookmark: _Toc187251228]Figure 9 - Medium Box arranger with Weigh Bridge, Pop Up Wheel Sorters, Sensors to Detect Box presence on Scales and 2 Sensors for Each Run to Count Medium Boxes
3.1.5 The weigh bridge is triggered by the sensor to indicate the presence of a box. This stops the weigh bridge conveyor to allow for a weight to be recorded. The weight of the box will determine which way the pop-up wheel sorters will navigate the box. This is done by using an over and under, weight measurement of the box. The sensors on each conveyor belt will allow for counting the specific box.
[image: A screenshot of a video game

Description automatically generated]
[bookmark: _Toc187251229]Figure 10 - Close up of Weigh Bridge, Pop-Up Wheel Sorter and Sensor
[image: A conveyor belt in a warehouse
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[bookmark: _Toc187251230]Figure 11 - Warning Light and Stack Light
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc187251231]Figure 12 - Root Screen with Factory I/O
[image: A screenshot of a computer
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[bookmark: _Toc187251232]Figure 13 - Error Screen
3.1.6 The Error Screen provides a visual display of all the warning lights, alarm lights, E-stop engagement and Master Alarm Warning. When any of the corresponding errors are detected, it will appear here.
[image: A screenshot of a computer
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[bookmark: _Toc187251233]Figure 14 - Engineer Screen
3.1.7 The Engineering Screen allows you to set the counter for the boxes, warning and alarms for each counter can be set. Warning – shows visual light of potential fault. Alarm- stops the system and provides an illuminated alarm light. The Master Alarm Reset is a button that once pressed, clears all alarms raised.
[image: A computer screen shot of a computer
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[bookmark: _Toc187251234]Figure 15 - Root Screen
3.1.8 The Root Screen is an interactive display that shows the systems state and master alarms. It also provides the counters located within the system and programmed within the Ladder Diagram. This is achieved by a counter equation within the ladder diagram, using the sensors to track the boxes. Counters are set within the Engineering Screen. A start, stop and Emergency Stop is also interactive, allowing you to stop and start the system from the root screen. A reset button allows you to reset the system where necessary. The arrows at the bottom of each of the screen are to navigate from one screen to another. They are programmed to allow the user to navigate to each screen from one single click.
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc187251235]Figure 16 - Drivers within Factory I/O
3.1.9 The Driver display, located within factory. Allows you to dedicate inputs and outputs to an I/O ID on the microcontroller. This allows the PLC to communicate with the system.

4 [bookmark: _Toc187266769]PLC Program
4.1 [bookmark: _Toc187266770]Ladder Program
4.1.1 Figure 17 shows how the system can operate. This is carried out with safety protocols. All E-stops and stop buttons require to be in a off state for there to be a closed path and allow the output (%M100.0) to energise. The Normally Open (N/O) and Normally Closed (N/C) is selected with the physical wiring of the component considered.
[image: A line of text and numbers

Description automatically generated with medium confidence]
[bookmark: _Toc187251236]Figure 17 - Network 2: Switch on
4.1.2 Figure 18 is the operation of the Stack Light. Operate and Siren Closed actives the Green Light 1 & 2 output. Allowing the green light to illuminate when the system is running. When the operation stops for whatever reason, the Red Light 1 & 2 output is illuminated.  Amber Light 1 & 2 operates when the system is in startup mode as the system is running but Red Light and Green Light are not outputting. 
[image: A diagram of a computer

Description automatically generated]
[bookmark: _Toc187251237]Figure 18 - Network 3: Stack Light
4.1.3 Figure 19-22 triggers a time delay for all outputs shown to start in sequence. This is to prevent and limit inrush current of the system. Once the operate (%M100.0) is flagged, each TP Timer is triggered. With each timer increasing by 500ms. Once the time has been reached, it will trigger the followed output.
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc187251238]Figure 19 - Network 4: Operate Siren and Belts (1)
[image: A computer screen shot of a computer
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[bookmark: _Toc187251239]Figure 20 - Network 4: Operate Siren and Belts (2)
[image: A white background with black and blue text
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[bookmark: _Toc187251240]Figure 21 - Network 4: Operate Siren and Belts (3)
[image: ]
[bookmark: _Toc187251241]Figure 22 - Network 4: Operate Siren and Belts (4)
4.1.4 Figure 23 is the start of the weigh bridge (Scale conveyor control). This section is how the conveyor scale begins to operate with the %M100.1 flag controlling its operation.
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc187251242]Figure 23 - Network 5: Scale Conveyor Control
4.1.5 Figure 24 shows how the scales stop when the %M100.1 flag is set opening the contact shown in figure 23. (S) in ladder is used as a set function in a latch operation. Turning on or latching output until a corresponding ® instruction is executed to reset. A 550ms timer is used before energising the set output for flag M%100.3. another 500ms timer is activated before resetting the output flags.
[image: A diagram of a computer

Description automatically generated]
[bookmark: _Toc187251243]Figure 24 - Network 6: Weigh Control
4.1.6 Figure 25 shows the diff sensor used to indicate that a box is present on the weigh bridge. 1s timer used to allow the box to be located centrally before indicated the box loaded flag. This closes the N/O contact shown in Figure 24.
[image: A white background with black text
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[bookmark: _Toc187251244]Figure 25 - Network 7: Diff Sensor Action
4.1.7 Once the ready flag is executed in Figure 24, it begins measuring the weight of the box. The “Weight” (%ID30) provides real data measurements with the “Ready Weight” to be compared in the real value comparison contacts. Depending on the weight of the box being less than or equal to 4.5 or more than or equal to 4.6. Will set the direction to the weight matched.
[image: A computer screen shot of a computer
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[bookmark: _Toc187251245]Figure 26 - Network 8: Popup Control
4.1.8 Figure 27 allows for the measurement to be read on the HMI screens.
[image: A screenshot of a computer
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[bookmark: _Toc187251246]Figure 27 - Network 9: Ready Weight
4.1.9 Figure 28 shows how the overall error counter is calculated. Each box is counted as it removes, this total is compared to the number of boxes emitted. Fallen boxes can be assumed by the displacement.
[image: A diagram of a computer

Description automatically generated with medium confidence]
[bookmark: _Toc187251247]Figure 28 - Network 10: Error Counter
4.1.10 Figure 29 shows how a warning or alarm is triggered by network 10 when box displacements exceed 4 and 6.
[image: A black and white rectangle
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[bookmark: _Toc187251248]Figure 29 - Network 11: Error Counter (2)
4.1.11 Figure 30 & 31 shows the box counter warning and alarm sets for each box category. These numbers are programmed to be set within the Error Screen. 
[image: A diagram of a computer
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[bookmark: _Toc187251249]Figure 30 - Network 12: Box Counter Warning (1)
[image: A diagram of a computer

Description automatically generated with medium confidence]
[bookmark: _Toc187251250]Figure 31 - Box Counter Warning (2)
4.1.12 Figure 32 sets the alarm0 once the physical or HMI E-Stop has been pressed.
[image: ]
[bookmark: _Toc187251251]Figure 32 - Network 13: E-Stop Alarm
4.1.13 Figure 33&34 shows how the puncher operates by the Diff Sensors being triggered by the boxes on the conveyor. A timer is used to allow the box to be centralised before the Puncher is extended. Allowing for a smooth transition from conveyors. 
[image: A white rectangular object with black text
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[bookmark: _Toc187251252]Figure 33 - Network 14: Puncher 0
[image: A white rectangular object with black text
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[bookmark: _Toc187251253]Figure 34 - Network 15: Puncher 1
4.1.14 Figure 35 shows that the Master Alarm operates whenever a single or more alarms is executed. <> meaning not equal to 0.
[image: A long line of a person
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[bookmark: _Toc187251254]Figure 35 - Network 16: Alarms
4.1.15 Figure 36 to 38 shows how the categorized boxes are counted. Diff Sensors being the input to the CTU for the Master counter. The counter is rest by the reset counter button also located at the root screen and the operate flag.
[image: A diagram of a computer
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[bookmark: _Toc187251255]Figure 36 - Network 17: Master Counter
[image: A screenshot of a computer
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[bookmark: _Toc187251256]Figure 37 - Network 18&19: Box Counter
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc187251257]Figure 38 - Network 20&21: Box Counter
4.1.16 Figure 39 to 41 shows the list of PLC tags used throughout the ladder diagram. The tags are identifiers that represent data points within the PLC system. Tags can be labelled, selected data type and a dedicated address. Making the code easier to understand as meaningful names are dedicated to data.
[image: A screenshot of a computer
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[bookmark: _Toc187251258]Figure 39 - PLC Tags (1)
[image: A screenshot of a computer
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[bookmark: _Toc187251259]Figure 40 - PLC Tags (2)
[image: A table with numbers and letters
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[bookmark: _Toc187251260]Figure 41 - PLC Tags (3)
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[bookmark: _Toc187251261]Figure 42 - HMI Screens
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4.1.17 Figure 42 are the 3 HMI screens which allow for visual and interactive display, running of the system. By inserting buttons and lights onto the screens. You can then assign them inputs and outputs that are executed within the PLC. This allows for the HMI to interact with the user and system. Improving the communication and user-friendly navigation of the systems capabilities.
5 [bookmark: _Toc187266771]Detailed Formal Report
5.1 [bookmark: _Toc187266772]Detailed Report Introduction 
5.1.1 A flow chart can be found in figure 43 to support the detailed report of the system. 
5.2 [bookmark: _Toc187266773]Tools Used
5.2.1 Factory I/O used for system representation, providing evidence and fault finding of the system and program. TIA Portal used for programming ladder diagram onto the PLC/Factory I/O software and creating a visual and interactive display.  
5.2.2 Components selected on Factory I/O were given input and output address which were able to be used within TIA Portal. Allowing for communication between the two software’s. 
5.2.3 Within TIA Portal, PLC Tags, HMI Tags, HMI Screens and Ladder Diagram were used to write the program. The Tags allows inputs, outputs, and data to be given labels, addresses and data types to allows for simple referencing, communication purposes and raise flags and other outputs within the program.
5.2.4 Tools within TIA Portal were used to help with tracking and analysing as well as debugging. This was done by using the trace function to analyse the programme whilst running to identify and solve any issues that were raised. A force table [Figure 43] was also used at one point throughout the project to temporarily override the normal operation. Forcing specific inputs and outputs verifies the programs behaviour in real world conditions. A useful tool which requires no change to initial program. 

[image: A screenshot of a computer
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[bookmark: _Toc187251262]Figure 43 - Force Table
5.3 [bookmark: _Toc187266774]System Operation
5.3.1 The system was provided to meeting a list of requirements [Table 10]. These requirements provided a map to the functionality of the system from the number of conveyors, Alarms, number of boxes etc. within Factory I/O. From the requirements the Factory I/O system design was created, then the programming of the PLC was carried out to support the operational design of the system.
5.3.2 The sue of the components were designed and place strategically to support the functionality and programming. Conveyors used to run the boxes along the line with pushers located at different sections to separate the categorised boxes. Sensors were positioned at different heights to distinguish between small medium and large. 
5.3.3 A weigh bridge was used to measure the weight of the box that provided data to the PLC to determine the direction of the pop-up wheel sorter. Distinguishing between the medium sized boxes by weight.
5.3.4 Box removers were placed at the end of each conveyor. 
5.3.5 For further detail please refer to figure 44.

[image: ]
[bookmark: _Toc187251263]Figure 44 - Flow chart of factory I/O
5.4 [bookmark: _Toc187266775]System Success 
5.4.1 With a basic understanding of PLC systems, the project was successful with its operation from segregating boxes on their size and weight. The use of some of the advanced features available within TIA Portal were used to support the build of the program as well as analysing and debugging issues that occurred. 
5.4.2 The HMI Screen were programmed successfully allows user interaction as well as being used as an analytic tool for warnings, alarms and box counting. All available function within HMI screens works and make the process easy for those that may use the system with minimal understanding of PLCs.
5.4.3 Counters keep the system up to date with any potential missing boxes that may have fallen off the conveyor. However, this function is not able to be set within the HMI Screens. This is only able to be set within the Ladder Program.
5.4.4 All requirements set out within the project specifications have been met with warnings and alarms being selected by preference of level of importance. 
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Modular PLC  

Pros:  Cons:  

Modular PLC’s support expansion and  can be customized to support the system  to which it is integrated into.   Its ability of large - scale expansion and  complexity. This PLC comes at a greater  cost for set up and maintenance.  

Flexibility for  configuration  Large scale programs and configuration  increases the complexity of PLC set up.  

Easy to upgrade and repair due to the  ability of additional modules being  replaced, upgraded or repaired.  Modular PLC require more space for the  component and requires specialized  installation. Therefore, this PLC will have  an initial higher cost and working  envelope for the chosen PLC.  

Comes with enhanced system reliability   The PLC is limited by the modules which  are available.  
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Brand   Strength   Weaknesses   

Siemens   Global adoption, powerful  TIA Portal engineering tool,  versatile communication,  and Industry 4.0 readiness.  Steeper learning curve,  higher software costs, and  complexity for new users.  

Allen - Bradley   Seamless  integration with  Rockwell Automation, high  reliability, advanced features,  and scalability.  High costs, proprietary  ecosystem, steep licensing  fees, and dependency on  regional support.  

Schneider  Energy - efficient, strong  cybersecurity, robust  designs, and integration with  EcoStruxure for IoT  applications.  Higher initial cost,  proprietary ecosystem, and  limited market presence in  some regions.  
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Fixed Compact PLC  

Pros:  Cons:  

Cheaper than Modular PLCs with minimal  space requirements.  Limited with scalability reducing the  ability of customization for future needs  

Simpler design with ease of installation  and wiring. No further  installation  required.  Fixed PLC means any upgrades will often  require a full system replacement.  Increasing system shut down time.  

Selected for small scaled applications   Not suitable for large scale projects that  are complex.   

Less complex for installation and  programming with fewer I/O and available  features.  Minimal availability for advanced  features.  
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Siemens (S7 - 1200  Series)  Allen Bradley  (MicroLogix and  Micro800 Series)  Mitsubishi Electric  (FX Series)  

Pros  Cons  Pros  Cons  Pros  Cons  

Easy to use  programming  with  capabilities if  monitoring.  Allowing for  quick  diagnostics  and  visualization  when running  and  programming .  TIA portal is a  excellent but  challenging for  new users and  requires  training to use.  Allen Bradley  programming  is user - friendly and  suitable for  beginners as  it supports a  variety of  language  such as  ladder and  FBD.  As this is  such a well - known brand  with  high/reliable  performance . The price is  higher than  other PLCs.  Along with  other costs  such as  software  licenses.   Traditionally  the cheapest  of the 3  –   being cost  effective and  suitable for  application  that are small  to medium.  Newer  models  support  Ethernet,  but older  systems  rely on  proprietar y  protocols  and may  need  converters  to connect  with other  devices.  

The Siemens  Fixed PLCs  are  compatible  with a range  of different  industry  networks with  support for  Profinet and  Modbus  TCP/TP.  There is no  expansion for  the Siemens  fixed PLC  limiting the I/O  capacity with  fewer options  for PLC  customization .  The wide use  of Allen  Bradley  systems  provides a  large support  group that  can help to  support  trouble  shooting and  solutions.  Limited  integration  with third  party  systems that  aren’t  Rockwell  Automation  products.  Mitsubishi  PLCs  emphasize  energy - saving  features,  making them  ideal for  applications  where power  consumption  is a concern .  Support is  less  available  for this  brand as  it's more  common  within Asia  than the  UK.  

Features  built - in web  server  functionality  and support  for edge  applications,  making it  suitable for  IoT and smart  factory  initiatives.  The cost of the  Fixed PLC  series is not  the highest.  However, the  license for TIA  portal comes  at a cost that  increases the  overall cost.  The fixed  PLCs also  offer models  with varying  components . This allows  the PLC to be  more flexible  to support  the system  despite  being a Fixed  PLC.  The Fixed  PLC series  have less  advanced  features and  more basic.  Making it less  suitable for  large and  complex  applications  A user - friendly  program for  those with  less of an  understandin g and  especially for  ladder logic  programming.  Compared  to others,  the  software is  simpler  but comes  with far  less  advanced  features.  
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Brand   Strength   Weaknesses   

Siemens   Advanced programming  tools, versatile  communication, Industry  4.0 - ready.  Steep learning curve, higher  software costs, limited  scalability.  

Allen - Bradley   Wide adoption in North  America, user - friendly  software, robust design.  Higher costs, proprietary  ecosystem, limited features  for small systems.  

Mitsubishi  Affordable, energy - efficient,  easy integration with  Mitsubishi products.  Limited communication  options, less support outside  Asia, lacks features.  
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Rack Mounted  PLC  

Pros:  Cons:  

Easy to expand further modules as the  system  grows, perfect for large and  complex application with many I/O’s  Usually, the PLC with the highest cost  due to the scale of the project being  much larger, requiring more components.  

Allows for better organisation and  structured layout as they secure to a   rack. Also allowing them to be housed  better for further protection.  A larger working envelope is required  depending on the size of the project. This  PLC is not ideal for small installations  with limited space.  

As the rack mounted is centralised in one  area, it allows for easier maintenance  and faster troubleshooting.  This is for a more skilled individual to  install and configure which can also be  time consuming. Troubleshooting is  centralised by will require a skilled  individual to carry out.  

Designed for demanding tasks with fast  processing speeds and large memory  capacities.  Once the PLC has been located, it is less  portable compared to other PLC types  that are smaller.  
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Siemens (S7 - 400   Series)  Allen Bradley  ( ControlLogix   Series)  Schneider  (Modicon M580)  

Pros  Cons  Pros  Cons  Pros  Cons  

The S7 - Series  is known for  its processing  speeds and  memory that  can support  large scale  operations  requiring high  reliability.  An  impressive  and high - performanc e kit that  comes with  a heavy cost  for hardware  and  software  licensing.  handles the  demand of an  industrial  process,  making these  PLCs high  performance  and reliable for  critical  operations  such as oil  refineries and  manufacturing  lines.  A common  weakness  through rack  mounted PLCs  is the cost due  to the number  of  components,  size and  housing for the  PLC due it  being rack  mounted.  Able   optimize  power  usage,  beneficial  for long - term cost  savings in  industries  like water  manageme nt or  renewable  energy.  Integration  with other  component s that aren’t  schneider  require  further  tools and  effort.  

Siemens  supports a  wide range of  communicati on protocol  such as  Profinet,  Modbus and  Profibus  allowing the  PLC to be  compatible  with a range  of devices and  systems.  TIA Portal is  an  advanced  software,  requiring  skilled  individuals  to use. This  can be  overwhelmi ng for users  that are  coming from  programs  such as  Allen  Bradley  Software can  provide an  interactive and  intuitive  interface to  support  programming  and  troubleshootin g. Also,  simplifying  tasks such as  tag - based  addressing  reducing  potential  errors and set  up - time.  Works best  with Rockwell  Automation  and therefore  struggles to  integrate with  other devices  which aren’t.  This is  achievable but  difficult with  further cost for  adapters.  The  ethernet is  built into  the PLC  allowing for  straight  forward  integration  with  modern  networks.  No need for  further  modules.  More  commonly  used within  North  America,  Schneider  is less  common in  the UK.  Meaning  fewer  specialists  and  support  within the  area.  

Siemens is  leading the  ability of  smart factory  concepts with  built in  servers and  features for  real time data.  A common  weakness  for Rack  mounted  PLCs is its  complexity  for  installation  and  configuratio n   Has the ability  to support  thousands of  I/Os for the  project.  Advanced  features offer  motion control  and complex  communicatio n, skilled or  extensive  training  required.  Able to  analyse and  monitor at  real time for  industry 4.0  application s.  The price  for this PLC  is on the  higher  scale and  less  suitable for  small  application s.  
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Brand   Strength   Weaknesses   

Siemens   Globally recognized,  powerful  processing, TIA  Portal simplifies  management, Industry 4.0  ready.  Expensive, steep learning  curve, requires skilled  personnel for setup.  

Allen - Bradley   High reliability, user - friendly  software (Studio 5000),  scalable design  High hardware and software  costs, proprietary  ecosystem, advanced  features require training.  

Schneider   Energy - efficient, built - in  Ethernet, strong  cybersecurity, robust for  harsh environments, IoT - ready.  Premium pricing, proprietary  ecosystem, limited presence  in some regions.  
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