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Unit 07 

“PLCs in Industrial Automation”

 

1. Introduction 

A Programmable Logic Controller (PLC) is a ruggedised industrial computer used to 

automate electromechanical processes (assembly lines, conveyors, machines, etc). 

(Inductive Automation) 

The major benefit of PLCs over old-relay-logic systems is that when the process 

changes you reprogram the PLC rather than rewiring hardware. (Marian 

Engineering College) 

In an industrial automation system, a PLC typically: 

• Reads inputs from sensors/switches. (Inductive Automation) 

• Executes control logic (ladder, FBD, structured text). (RS Components) 

• Updates outputs to actuators (motors, valves, lamps). (TRi Plc) 

This cycle of “read–execute–write” executes continuously (scan cycle). 

(Marian Engineering College) 

 

2. Types of PLCs 

PLCs can be categorised by architecture and size: 

• Fixed/Compact PLCs: CPU + built-in I/O in a single unit; limited expansion; 

suitable for smaller machines. (Inductive Automation) 

• Modular PLCs: Separate modules for CPU, power supply, I/O racks, 

expansion; scalable for large systems. (Inductive Automation) 

• Size classifications: Nano, Micro, Mini, Medium, Large depending on I/O 

count, processing power. (Marian Engineering College) 

• Also classifications by output type (relay output, transistor output, triac 

output) depending on actuator types. (TRi Plc) 

 

3. Brands of PLCs 

Some of the widely used PLC brands in industrial automation include: 

• Siemens – SIMATIC series. 

https://diplomawallah.in/
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• Allen-Bradley (by Rockwell Automation). 

• Mitsubishi Electric – Compact & modular PLC line. 

• Schneider Electric – Modicon series PLCs. 

• Omron – Strong in machine-control PLCs. 

These provide various features, global support, library ecosystems and 

compatibility with networking/automation standards. 

 

4. Comparison of PLC Brands 

When comparing brands, engineers look at: 

• Number & type of I/O modules supported (digital, analog, high-speed). 

• Communication / network capabilities (Ethernet, fieldbus, remote I/O). 

• Software ecosystem: programming environments, libraries, user familiarity. 

• Scalability and modularity (can you expand later?). 

• Local support, availability of spares, cost of modules. 

• Environmental ruggedness, industrial-grade ratings (vibration, temperature, 

noise). 

• Proximity of existing installations (compatibility matters for maintenance). 

Brands that are strong globally (like Siemens or Allen-Bradley) often offer 

wider module variety & support—but sometimes at higher cost; smaller 

brands may be cost-effective for simpler systems. 

 

5. Selection of PLC for an Industrial Application 

To select an appropriate PLC for a given application, consider: 

• I/O requirements: How many sensors/actuators? Digital vs analog? Fast-

counter need? 

• Future growth/expansion: Will system increase in size or complexity later? If 

yes, choose modular. 

• Environment: Will there be dust/vibration/temperature extremes? Industrial 

grade is needed. 

• Communication needs: Does system need networked PLCs, SCADA/PC 

interface, remote I/O? 

• Compatibility & standardisation: If factory already uses one brand, staying 

consistent may simplify maintenance. 

https://diplomawallah.in/
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• Cost: Initial cost + lifetime cost (maintenance, spare parts, software licenses). 

• Safety & regulatory requirements: Some applications (hazardous area, safety 

PLC) need special certifications. 

• Programming/engineering support: Does your team know the 

software/toolset? Are local engineers/spares accessible? 

Example: For a simple conveyor system with ~20 I/O and no future expansion, a 

compact fixed PLC from a cost-effective brand may suffice. For a large plant with 

multiple lines, analog sensors, remote I/O and future expansions, a modular PLC 

from a major brand with Ethernet and fieldbus support is better. 

 

6. Safety Measures for PLC Installations in Control Panels 

When installing PLCs in control panels, safety and best-practice wiring are crucial: 

• Use proper grounding/earthing for panel, PLC chassis, power supply to 

reduce noise and protect equipment. 

• Separate power wiring (AC mains) from signal wiring (24 V DC or I/O 

wiring) to minimise interference. 

• Use shielded cables for analog or high-noise environments. 

• Use suitably rated circuit breakers, fuses, isolation. 

• Label all wires, terminals, components clearly. Follow colour-codes and 

terminal numbering. 

• Before powering on, inspect all connections: check continuity, insulation 

resistance, torque on terminals. 

• Use “lock‐out/tag‐out” procedures when servicing. 

• Ensure panel has proper cooling/ventilation if equipment (PLC, SMPS) 

generates heat. 

• Test via multimeter: verify supply voltages, correct wiring, absence of short 

circuits before commissioning. 

• Firmware/software safe-start: ensure PLC program loads default safe state on 

start-up. 

 

7. Summary (Hinglish) 

PLC ka matlab hai ek programmable logic controller — industrial computer jo 

process, machine ya assembly line ko automate karta hai. PLCs fixed ya modular 

type ke ho sakte hain; brands jaise Siemens, Allen-Bradley, Mitsubishi etc bahut use 

hote hain. PLC select karne ke liye I/O count, expansion, communication, 

https://diplomawallah.in/
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environment, cost, support ye sab dekhna zaroori hai. Control panel ke wiring aur 

installation me safety, ground-earthing, separation of power/signals, labeling aur 

testing ka full khayal rakho—tabhi system reliable aur safe bane. 

 

 

Elements of Logic Panel & Assembly Procedures 

This covers: identifying panel components (DIN rail, terminals, PLC, SMPS, VFD, 

etc.), cutting and mounting rails, wiring practices, checking before power-on, and 

SMPS demonstration. 

 

https://diplomawallah.in/
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1. Panel Components: What you’ll find inside a PLC logic/control panel 

Some of the common elements: 

• DIN rail: A standard metal rail onto which devices like terminal blocks, 

relays, PLC modules are mounted. (peerlesselectronics.com) 

• Terminal blocks / wire connection terminals: These provide organised 

connection points for wiring from field devices, internal wiring and I/O 

modules. (simcona.com) 

• Power supply / SMPS (Switched-Mode Power Supply): Converts AC mains 

into regulated DC voltage (commonly 24 V DC) for PLC logic and I/O 

modules. (simcona.com) 

• PLC (CPU + I/O modules): The brain of the panel — receives inputs, executes 

logic, drives outputs. 

https://diplomawallah.in/
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• VFD (Variable Frequency Drive): If the system controls motors with speed 

variation, a VFD is mounted in the panel or externally. 

• Relays / Contactors: For switching power to motors or heavy loads. 

(simcona.com) 

• Push-buttons / selector switches / indicating lamps: For operator interface on 

the panel door. 

• Cable channels / wire ducts: For routing wires neatly, separation of different 

types of wiring (signal vs power) and helping with maintenance. 

(hennulat.wordpress.com) 

• Backplate, enclosure, cooling fan / ventilation: To support and protect all 

devices, and maintain thermal management. (Keltour Controls Inc.) 

 

2. Assembly Procedures: How to build the panel step by step 

Here’s a summary of the key procedural steps engineers and panel fabricators 

follow: 

a) Cut DIN rail & mount 

• Measure the required length based on device layout on the backplate. 

• Use correct rail cutter (e.g., DIN rail cutter) to get clean end. Deburr the cut 

edges. 

• Mount the rail on the panel backplate or enclosure wall securely, ensuring 

level and alignment. 

• Ensure spacing above/below rail for wires and ventilation. 

b) Mount devices 

• Begin with larger modules: PLC CPU, power supply, VFD, major contactors. 

• Mount intermediate devices: terminal blocks, relays, network switches. 

• Finally mount operator interface elements (HMI on door, indicator lamps). 

• Use guidelines: similar devices grouped together (power supply area, I/O 

area, operator area), leave clear space for wiring access. (Shenler Relay) 

c) Wiring different types of cables 

• Route mains power cables, DC control cables, signal/communication cables 

separately to reduce noise and interference. (Element14) 

• Use wire ducts or cable trays, ensure good wire management (bundling, 

labelling). 

https://diplomawallah.in/
https://simcona.com/blog/electrical-control-panel-components?utm_source=chatgpt.com
https://hennulat.wordpress.com/2013/05/13/control-panel-layout-and-wiring-best-practices/?utm_source=chatgpt.com
https://www.keltour.com/ideal-control-panel-layout/?utm_source=chatgpt.com
https://www.shenler.com/new/how-plc-control-panels-are-made/?utm_source=chatgpt.com
https://in.element14.com/a-comprehensive-guide-on-industrial-panel-design-trc-ar?utm_source=chatgpt.com
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• For analog/signal cables use shielded twisted-pair cables; terminate shields 

appropriately. (hennulat.wordpress.com) 

• Ensure correct cable size (gauge) based on current and insulation rating. Use 

ferrules for stranded wires. 

d) Check all connections before powering on 

• Carry out visual inspection: correct device mounting, no loose wires, labels 

present, no stray strands. 

• Use multimeter/megger to check continuity, correct voltage levels, insulation 

resistance. 

• Ensure grounding/earthing is correctly done (panel ground bar, reference) so 

that noise and fault currents are safely diverted. (hennulat.wordpress.com) 

• Verify that all terminal blocks are correctly wired as per the wiring 

diagram/schematic. 

e) Demonstration of SMPS and connections 

• SMPS input: AC mains (e.g., 230 V AC) goes via circuit breaker/fuse to SMPS. 

• SMPS output: regulated DC voltage (e.g., 24 V DC) distributes to PLC, input 

modules, some sensors or relays. 

• It is good practice to have separate output circuits (fuse/protect) from SMPS 

for critical devices. 

• The SMPS should have ventilation clearance, appropriate cooling, and should 

be mounted on DIN rail or suitable bracket. 

 

3. Safety & Best Practice Considerations 

• Keep signal wiring and power wiring separated to reduce electromagnetic 

interference & ensure maintainability. (hennulat.wordpress.com) 

• Ensure proper grounding / earthing of panel, device chassis, DIN rails, 

enclosures. This protects both equipment and personnel. 

• Leave space for future expansion (typically 20-30% extra space) so you don’t 

overcrowd the panel. (E-Abel) 

• Maintain clear labelling of all devices, wires, terminals—this helps 

maintenance and safety. 

• Follow standards (UL 508A, IEC) for clearances, conductor ratings, 

enclosures, ventilation. (Keltour Controls Inc.) 

 

https://diplomawallah.in/
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4. Summary (Hinglish) 

Logic panel ka matlab hai wo panel jisme PLC, I/O modules, power supply, relays 

aur wiring sab hota hai. Isme DIN rail se devices mount karte hain, wire ducts se 

cables route karte hain, SMPS se DC supply nikalte hain, aur terminals/relays/VFD 

sab organized hote hain. Panel banana hain to pehle rail cut karo, devices mount 

karo, wiring achhi tarah karo, alag alag power-signal wires ka dhyan rakho, 

grounding karo, aur final check multimeter se karo tab power ON karo. Safety, label, 

expansion space ye sab bina chutke nahi hone chahiye. 

 

The tools required for making a PLC control panel. 

 

 

https://diplomawallah.in/
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Introduction 

When building or installing a control panel for a PLC-based system, having the right 

tools is essential. It’s not just about wiring the devices — you need tools for cutting 

rails, mounting components, making reliable electrical connections, testing, labelling, 

and ensuring safe installation. Without proper tooling, panel assembly becomes 

error-prone, time-consuming, and risky. Good tool selection is part of professional 

engineering practice. 

 

https://diplomawallah.in/
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Tools & Equipment You Should Have 

Here are the key categories of tools and some examples — why they are needed, 

how they are used: 

Tool Purpose Practical Notes 

DIN-rail cutter / 

Hacksaw & file 

For cutting DIN rails to required 

lengths for mounting equipment. 

Ensures clean end and safe 

mounting. (Reddit) 

Use dedicated cutter for 

clean cut; file any sharp 

edges. 

Screwdriver set 

(flat, Phillips, 

insulated) 

To tighten/loosen terminal 

screws, mounting screws, device 

screws. 

Use insulated ones for 

safety; have varying 

sizes. 

Wire cutters, 

strippers, 

crimpers 

For cutting wires to length, 

stripping insulation, crimping 

ferrules or terminals. (Inst Tools) 

Choose gauges 

appropriate to wire size; 

good quality to avoid 

damage. 

Label maker / 

markers / ferrules 

For labelling wires, terminal 

blocks, devices. Ensures 

maintenance & safety. (Inst Tools) 

Label both ends of 

wires; use standard 

colour codes / 

numbering. 

Multimeter / 

Insulation tester / 

Continuity tester 

For checking voltages, verifying 

ground/earthing, insulation 

before power-on. (Scribd) 

Always test panel dead 

state before energizing. 

Crimping tool & 

ferrule kit 

For making secure connections 

especially on stranded wires to 

terminal blocks. 

Use correct size ferrules; 

ensure tight crimp to 

avoid loose contact. 

Cable ties, cable 

duct cutters, wire 

ducting 

For organizing and routing wires 

neatly and maintaining 

professional layout. 

(simcona.com) 

Use wire ducts for wire 

bundles; leave slack for 

maintenance. 

Power drill / Hole 

saw / Knock-out 

kit 

For making openings in panel for 

push buttons, indicator lamps, 

cable glands. 

Ensure correct size, 

deburr holes, follow IP 

rating requirements. 

Torque wrench / 

Screw torque 

driver 

To ensure terminal screws are 

tightened to the correct torque—

important for reliability and 

safety. 

Manufacturers often 

specify torque values for 

terminals. 

https://diplomawallah.in/
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Safety gear & 

peripherals 

Insulated gloves, safety glasses, 

ear protection, lockout devices, 

test leads. 

Always use PPE; adhere 

to LOTO procedures. 

(Wikipedia) 

 

How These Tools Fit Into Panel Assembly Workflow 

• Before installation: Use measuring tools, DIN-rail cutter, label maker to plan 

layout and mount rails/devices. 

• During wiring: Use wire cutters/strippers, crimpers, cable ducts, label maker 

to route and terminate wires. 

• Before power-on: Use multimeter/insulation tester, torque driver, safety gear 

to verify connections, ground continuity, and safe mounting. 

• Maintenance & future work: Labels, cable ties, organized wiring make future 

servicing easier and safer. 

 

Engineering Considerations & Best Practices 

• Choose insulated tools for electrical work (especially live or near live panels). 

• Maintain calibration and condition of test equipment (multimeter, insulation 

tester) — accuracy matters. 

• Use proper wire gauge and tool compatibility: under-cutters or wrong 

crimpers may lead to connection failure. 

• Make sure labelling system is consistent and understandable by others (use 

ferrules, marker tags). 

• In control panel assembly, good workmanship (neat wiring, secure 

terminations, correct torque) matters as much as tool quality. 

• Maintain a tool checklist for your team so that nothing essential is missing 

when building or commissioning. 

• Adhere to safety standards and isolation procedures — tools alone do not 

guarantee safety unless procedures are followed. 

 

Summary in Hinglish 

Panel banaate waqt theek tools ka hona bilkul zaroori hai — jaise DIN rail cutter, 

wire strippers, crimpers, multimeter, label maker. Ye tools ka istemal wiring ko neat 

aur reliable banane ke liye hota hai. Engineering point se, insulated tools, sahi gauge 

https://diplomawallah.in/
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wiring, proper terminations, labelling aur test gear ka istemal karna safety aur 

maintenance dono ke liye bahut important hai. 

 

Here’s your next detailed topic: 

Panel Wiring, Final Checks & Control Panel Commissioning 

 

https://diplomawallah.in/
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Introduction 

Once a PLC control panel is assembled - with all devices mounted, wires run, power 

supplies connected - the final stage involves panel wiring, verification of all 

connections, and commissioning (making the system live). This phase is critical 

because errors here can lead to malfunction, damage to equipment, or safety 

hazards. Engineering good practices ensure the panel works reliably and safely once 

power is applied. 

Key Steps & Considerations 

1. Complete wiring and routing of cables 

o Ensure power circuits (mains, three-phase, DC supply) and 

control/signal circuits (24 V, analog, communication) are routed 

separately to avoid interference. (Inst Tools) 

https://diplomawallah.in/
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o Use proper cable trays, ducts, ferrules, and follow straight runs 

(minimize diagonal wiring) for neatness and maintenance ease. 

(linkwellelectrics.com) 

o Terminal blocks and bus bars should be clearly labeled; wires should 

be tagged at both ends for traceability. 

2. Perform electrical checks before powering on 

o Verify correct cable sizes, correct wiring according to 

drawings/schematics. (Automation Community) 

o Perform insulation resistance tests (megger) to ensure there is no 

unintended connection to earth or between phases/neutral. 

(Automation Community) 

o Confirm the SMPS (switch mode power supply) output (e.g., 24 V DC) 

is correct and stable. 

o Ensure grounding/earthing of panel enclosure, DIN rails, device 

chassis is properly done. 

o Check that no devices are being energized unintentionally on first start. 

3. Verification of I/O wiring and logic loops 

o With the panel powered, test each input (sensor, switch) and its 

corresponding PLC input tag to confirm correct mapping. (ALLPCB) 

o Similarly, test outputs (actuators, relays) to check whether the PLC 

output tag energizes the correct device. 

o Verify logic sequences: for example, start button → conveyor motor, 

emergency stop → panel safe state. 

o Use the wiring diagram and ladder logic documentation to trace any 

mismatches. 

4. Document and finalise commissioning 

o Record test results, wiring discrepancies found and corrected, and final 

configuration. (Automation Community) 

o Update as-built drawings and label changes. 

o Provide training to operators/maintenance staff on panel layout, safety 

features, and how to isolate power for service. 

o Ensure a backup of the PLC program is stored and documented. 

Engineering Best Practices 

https://diplomawallah.in/
https://linkwellelectrics.com/how-to-build-a-plc-cabinet/?utm_source=chatgpt.com
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https://automationcommunity.com/control-panel-testing-procedure/?utm_source=chatgpt.com
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• Follow the rule of reading wiring diagrams left-to-right, top-to-bottom; use 

page/column notation in documentation for clarity. (DO Supply) 

• Design for future expansion: leave spare terminals, I/O points, wiring ducts 

with slack for ease of modification. 

• Use colour coding and standard wire numbering to make maintenance easier. 

• Ensure high-voltage and low-voltage circuits remain physically separated to 

avoid noise or safety issues. 

• During commissioning, have a checklist (power off checks, power on checks, 

I/O check, logic test) and follow it systematically. (ALLPCB) 

Summary in Hinglish 

Control panel wiring aur commissioning ka phase bahut important hai. Yahan aap 

wires ko sahi tarah route karte ho, power-supply check karte ho, inputs-outputs test 

karte ho aur finally panel live karte ho. Agar wiring galat hogi ya testing loose hogi, 

to system unreliable ya unsafe ban sakta hai. Panel ko neatly wire karo, labels lagao, 

insulation test karo, I/O check karo, aur commissioning documentation complete 

karo. Only tab panel truly ready hai automation ke liye. 

 

Elements of Logic Panel & Assembly Procedures 

 

https://diplomawallah.in/
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1. Panel Components: What you’ll find inside a PLC logic/control panel 

Some of the common elements: 

• DIN rail: A standard metal rail onto which devices like terminal blocks, 

relays, PLC modules are mounted. 

• Terminal blocks / wire connection terminals: These provide organised 

connection points for wiring from field devices, internal wiring and I/O 

modules. 

• Power supply / SMPS (Switched-Mode Power Supply): Converts AC mains 

into regulated DC voltage (commonly 24 V DC) for PLC logic and I/O 

modules. 

• PLC (CPU + I/O modules): The brain of the panel — receives inputs, executes 

logic, drives outputs. 

• VFD (Variable Frequency Drive): If the system controls motors with speed 

variation, a VFD is mounted in the panel or externally. 

• Relays / Contactors: For switching power to motors or heavy loads. 

https://diplomawallah.in/
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• Push-buttons / selector switches / indicating lamps: For operator interface on 

the panel door. 

• Cable channels / wire ducts: For routing wires neatly, separation of different 

types of wiring (signal vs power). 

• Backplate, enclosure, cooling fan / ventilation: To support and protect all 

devices, and maintain thermal management. 

2. Assembly Procedures: How to build the panel step by step 

Here’s a summary of the key procedural steps engineers and panel fabricators 

follow: 

a) Cut DIN rail & mount 

• Measure the required length based on device layout on the backplate. 

• Use correct rail cutter (e.g., DIN rail cutter) to get clean end. Deburr the cut 

edges. 

• Mount the rail on the panel backplate or enclosure wall securely, ensuring 

level and alignment. 

• Ensure spacing above/below rail for wires and ventilation. 

b) Mount devices 

• Begin with larger modules: PLC CPU, power supply, VFD, major contactors. 

• Mount intermediate devices: terminal blocks, relays, network switches. 

• Finally mount operator interface elements (HMI on door, indicator lamps). 

• Use guidelines: similar devices grouped together (power supply area, I/O 

area, operator area), leave clear space for wiring access. 

c) Wiring different types of cables 

• Route mains power cables, DC control cables, signal/communication cables 

separately to reduce noise and interference. 

• Use wire ducts or cable trays, ensure good wire management (bundling, 

labelling). 

• For analog/signal cables use shielded twisted-pair cables; terminate shields 

appropriately. 

• Ensure correct cable size (gauge) based on current and insulation rating. Use 

ferrules for stranded wires. 

d) Check all connections before powering on 

https://diplomawallah.in/
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• Perform visual inspection: correct device mounting, no loose wires, labels 

present, no stray strands. 

• Use multimeter/megger to check continuity, correct voltage levels, insulation 

resistance. 

• Ensure grounding/earthing of panel enclosure, DIN rails, device chassis is 

properly done. 

• Verify that all terminal blocks are correctly wired as per the wiring 

diagram/schematic. 

e) Demonstration of SMPS and connections 

• SMPS input: AC mains (e.g., 230 V AC) goes via circuit breaker/fuse to SMPS. 

• SMPS output: regulated DC voltage (e.g., 24 V DC) distributes to PLC, input 

modules, some sensors or relays. 

• It is good practice to have separate output circuits (fuse/protect) from SMPS 

for critical devices. 

• The SMPS should have ventilation clearance, appropriate cooling, and should 

be mounted on DIN rail or suitable bracket. 

3. Safety & Best Practice Considerations 

• Keep signal wiring and power wiring separated to reduce electromagnetic 

interference & ensure maintainability. 

• Ensure proper grounding / earthing of panel, device chassis, DIN rails, 

enclosures. This protects both equipment and personnel. 

• Leave space for future expansion (typically 20-30% extra space) so you don’t 

overcrowd the panel. 

• Maintain clear labelling of all devices, wires, terminals—this helps 

maintenance and safety. 

• Follow standards (UL 508A, IEC) for clearances, conductor ratings, 

enclosures, ventilation. 

Summary in Hinglish 

Logic panel ka matlab hai wo panel jisme PLC, I/O modules, power supply, relays 

aur wiring sab hota hai. Isme DIN rail se devices mount karte hain, wire ducts se 

cables route karte hain, SMPS se DC supply nikalte hain, aur terminals/relays/VFD 

sab organised hote hain. Panel banaana hai to pehle rail cut karo, devices mount 

karo, wiring achhi tarah karo, alag alag power‐signal wiring ka dhyan rakho, 

grounding karo, aur final check multimeter se karo tab power ON karo. Safety, label, 

expansion space ye sab bina chutke nahi hone chahiye. 
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Safety measures for PLC installations in control panels. 
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Introduction 

When installing a PLC-based system inside a control panel, the electrical, mechanical 

and safety aspects must all be carefully addressed to ensure personnel safety, 

equipment protection, and regulatory compliance. Poorly implemented safety 

measures can result in electrical shock, fire hazard, equipment failure, costly 

downtime, or non-compliance with industrial standards. (Unicorn Global 

Automations) 

 

Key Safety Measures 

Here are the major safety measures you must include and verify: 

1. Proper grounding & earthing 

o The panel enclosure, DIN rail, PLC chassis, SMPS and all metal parts 

must be bonded to earth/ground. This ensures fault currents have a 

safe path and reduces risk of electric shock. (E-Abel) 

o Use a dedicated earth bar or grounding busbar, sized appropriately, 

and avoid ground loops. (Unicorn Global Automations) 

o Ensure the ground connection is inspected, continuity verified and 

meets local electrical code requirements. 

2. Separation of circuits & cable management 

o Separate wiring of high-voltage/power circuits (mains, motors) from 

low-voltage/control wiring (PLC I/O, sensors) to reduce noise, 

interference & hazard. (E-Abel) 

o Use horizontal and vertical runs (avoid diagonals), use wire-

ducts/cable-trays, proper colour-coding and labelling. (E-Abel) 

o Signal cables (especially analog) should be shielded and routed away 

from power cables. 

3. Appropriate panel enclosure & protection devices 

o Use an enclosure rated for the environment (e.g., IP rating, 

dust/humidity) so control panel components are protected. (IndMALL 

Automation) 

o Use circuit breakers, fuses, surge suppression devices for protection. 

Over-current protection prevents fire and component failure. 

(IndMALL Automation) 

https://diplomawallah.in/
https://www.unicornglobalautomations.com/blog/safety-standards-and-compliance-in-control-panel-design/?srsltid=AfmBOorajRXMywrfIl8yygmjWAamKFHN7Blghnj_gtFsH7G3tAdsk8ky&utm_source=chatgpt.com
https://www.unicornglobalautomations.com/blog/safety-standards-and-compliance-in-control-panel-design/?srsltid=AfmBOorajRXMywrfIl8yygmjWAamKFHN7Blghnj_gtFsH7G3tAdsk8ky&utm_source=chatgpt.com
https://www.eabel.com/plc-panel-design-safety-layout-best-practices/?utm_source=chatgpt.com
https://www.unicornglobalautomations.com/blog/safety-standards-and-compliance-in-control-panel-design/?srsltid=AfmBOorajRXMywrfIl8yygmjWAamKFHN7Blghnj_gtFsH7G3tAdsk8ky&utm_source=chatgpt.com
https://www.eabel.com/plc-panel-design-safety-layout-best-practices/?utm_source=chatgpt.com
https://www.eabel.com/plc-panel-design-safety-layout-best-practices/?utm_source=chatgpt.com
https://www.indmall.in/faq/what-are-the-safety-standards-for-control-panels/?srsltid=AfmBOopc5pQanBvQUZ27axfSGfv6s78gLtddHuhwTdQHMx_uwtVD1vXt&utm_source=chatgpt.com
https://www.indmall.in/faq/what-are-the-safety-standards-for-control-panels/?srsltid=AfmBOopc5pQanBvQUZ27axfSGfv6s78gLtddHuhwTdQHMx_uwtVD1vXt&utm_source=chatgpt.com
https://www.indmall.in/faq/what-are-the-safety-standards-for-control-panels/?srsltid=AfmBOopc5pQanBvQUZ27axfSGfv6s78gLtddHuhwTdQHMx_uwtVD1vXt&utm_source=chatgpt.com


DIPLOMA WALLAH  5th Semester 

32 
 

o Ensure ventilation or cooling if heat dissipation is significant, leaving 

space for airflow and avoiding component overheating. 

4. Isolation, Lock-Out/Tag-Out (LOTO) & safe access 

o Before working on the panel (maintenance, wiring changes) ensure the 

panel is de-energised, locked out, tagged out. The standard LOTO 

procedure must be followed. (Wikipedia) 

o Access doors/panels should have proper locks or interlocks to prevent 

unauthorised personnel from opening live enclosures. 

o Provide clear labelling of hazardous parts, live parts inside the panel 

and protective covers where needed. 

5. Safe layout & wiring practices for maintenance and safety 

o Leave enough space between devices, wires, and components for safe 

maintenance access and future expansion. For example, leave ~20% 

extra space in the panel design. (E-Abel) 

o Label all wires, devices, terminals clearly so maintenance staff can 

safely trace circuits and identify components. (Unicorn Global 

Automations) 

o Provide visual indication and hazard warnings on panel doors or 

nearby to alert personnel of live circuits. 

6. Verification, testing and maintenance procedures 

o After installation and wiring, test continuity, insulation, ground 

bonding, correct voltage supply, correct wiring. Verify before 

energizing equipment. (PLC Technician) 

o Schedule regular preventive maintenance: checks for loose 

connections, overheating spots (thermal imaging), verify wiring 

integrity, inspect for signs of wear or damage. (Balaji Switchgears) 

o Document safety checks and maintain logs for auditing and 

compliance. 

 

Summary in Hinglish 

PLC control panel ka installation sirf wiring aur mounting tak nahi hai — safety ka 

full system hona chahiye. Enclosure sahi rating ka ho, grounding perfect ho, power 

aur signal wires alag alag ho, LOTO procedures follow ho, wires aur devices clearly 

labelled ho, aur installation ke baad testing, documentation aur maintenance ka plan 

ho. Agar ye safety measures miss ho jaayein, to panel ya to unsafe ho sakta hai ya 

phir system failure ka risk batlaata hai. 
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Elements of Logic Panel: DIN Rail, Mounting, Cable Channel, Terminals, VFD, 

PLC, Power Supply, SMPS, Relay, Contactor, Fan, Connectors, I/O Modules, 

Power Sockets, Transformer, HMI, Selector Switch, Push Button, Indicating Lamp 
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1. Introduction 

A logic/control panel is the central electrical cabinet mounting all control hardware 

for a PLC-based system: PLC itself, I/O modules, power supplies 

(SMPS/transformer), relays, contactors, switching devices, operator interface (HMI, 

lamps, switches) and wiring infrastructure (DIN rails, cable channels, terminals). 

Understanding each element and how they fit is crucial for building reliable 

automation systems. 

2. Key Elements & Their Roles 

• DIN Rail: Standard metal rail mounted inside the panel on which devices 

(terminal blocks, relays, small modules) are clipped. It provides layout 

flexibility. (Wikipedia) 

• Mounting Backplate / Enclosure: The internal metal plate in the enclosure on 

which devices are mounted; must allow for ventilation, wiring space and 

maintenance access. 

• Cable Channel / Wire Duct: Plastic or metal channels used to route wires 

neatly, separate signal vs power wiring, facilitate maintenance and prevent 

chaotic wiring. 

• Terminal Blocks: Connection points for field wires, modular and labelled; 

ensure organised wiring and easier troubleshooting. 

• PLC (CPU + I/O Modules): The brain of the system; reads inputs, executes 

logic, controls outputs. I/O modules interface real-world devices. 

(ACDCFAN) 

• Power Supply / SMPS / Transformer: Convert mains AC voltage to required 

low-voltage DC (often 24 V DC) for PLC and I/O modules. (Control.com) 

• VFD (Variable Frequency Drive): If the system includes motor speed control, 

a VFD is included; often mounted in panel or externally with separate wiring. 

• Relay / Contactor: Act as switching devices for loads (motors, heaters) under 

control of the PLC outputs (which often cannot directly drive large loads). 

(ACDCFAN) 

• Fan / Ventilation / Cooling: To maintain safe temperatures inside panel; if 

many power devices mounted, cooling becomes important. 

• Connectors, Power Sockets: For maintenance use (e.g., plug a laptop for 

service) or for auxiliary devices inside the panel. 

• HMI / Selector Switch / Push Button / Indicating Lamp: Operator interface 

elements mounted on the panel door or front; allow control/monitoring. 
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• I/O Modules: Digital/analog input and output modules connecting 

sensors/switches/actuators. 

• Transformer (if needed): If panel requires different voltages (e.g., stepping 

down from 415 V AC to 230 V or 120 V AC) a transformer may be included. 

• Wiring & Identification: The wiring of all elements must use correct wire 

size, insulation, label each end, colour code, separate power vs control signals, 

ensure proper termination. 

3. Design & Layout Considerations 

• Group devices by function: power section (breaker, transformer, supply) 

together; I/O modules in another area; operator interface elements on the 

door. 

• Leave spacing for wiring, future expansion, heat dissipation. 

• Use DIN rails and wire ducts to structure the wiring; keep wire lengths as 

short as possible for signal integrity. 

• Ensure mounting ensures good grounding/earthing for all metal parts and 

DIN rails. 

• Ensure panel enclosure size and rating (IP, NEMA) matches environmental 

conditions (dust, humidity, temperature). 

• Plan layout before mounting components — the schematic & layout drawing 

dictate placement. (Shenler Relay) 

4. Best Practices for Implementation 

• Use terminal numbering, wire ferrules for stranded wires, label both ends of 

wires. 

• Power wiring (mains, heavy loads) should be separated from low 

voltage/control wiring (PLC I/O, communication) to avoid interference. 

• Use shielded twisted-pair for analog signals; connect shield to ground 

appropriately. 

• Verify SMPS voltage output before connecting PLC modules. 

• Before powering on panel, check all connections, torque of terminal screws, 

continuity of ground, insulation resistance. 

• Document layout, wiring diagram, as‐built status for future maintenance. 

5. Summary in Hinglish 

Logic panel ka matlab hai wo cabinet jisme PLC, I/O modules, power supply, relays, 

contactor, cable ducts, DIN rails aur wiring ka pura setup hota hai. Har component 
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ka apna role hai: DIN rail mounting ke liye, SMPS power supply ke liye, relays 

heavy load switching ke liye, HMI operator interface ke liye etc. Panel banate waqt 

layout clean rakhna, wiring neatly duct me rakhna, power aur signal wires alag 

rakhna, aur panel ka cooling aur ground properly organise karna bahut zaroori hai 

— tabhi system safe, reliable aur future-safe banta hai. 

 

 “Elements of Logic Panel: DIN rail for equipment, mounting, cable channel, 

Terminal for wire connection, VFD, PLC, Power supply, SMPS, Relay, Contactor, 

Fan, Connectors, Input-Outputs module, Power sockets, Transformer, HMI, 

Selector switch, Push button, Indicating lamp, etc.” 

 

Introduction 

In any industrial automation system, the control panel is the central hub where the 

logic (via the PLC) and the power/control hardware come together. This panel 

houses not only the PLC and its I/O modules, but also all the supporting equipment 

required for safe, reliable, and maintainable operation: from DIN rails and cable 

channels to power supplies, relays, indicator lamps, operator interfaces, and more. 

Knowing each element, its role, how to mount it, and how to wire it is essential for 

proper panel design and implementation. 

 

Key Elements & Their Roles 

1. DIN Rail & Mounting 
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• A DIN rail is a standardised metal rail (often 35 mm “top-hat” or G-type) 

used for mounting modular control devices inside enclosures. (Wikipedia) 
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• It allows devices (terminal blocks, relays, small modules) to be clipped in and 

arranged neatly, enabling expansion and better organisation. (Campbell 

Scientific) 

• Mounting considerations: secure rail to backplate, ensure spacing for wiring 

and heat dissipation, place heavier items accordingly. 

2. Cable Channels / Wire Ducts 
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• Cable channels (or wire ducts) provide structured pathways for wires, 

helping segregate power vs signal wiring, facilitate maintenance, and 

improve aesthetics. 

• Proper routing reduces electromagnetic interference (EMI) and makes future 

modifications easier. 

3. Terminal Blocks / Connectors 
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• Terminal blocks act as connection points where field wiring (sensors, 

actuators) meets control wiring inside the panel. 

• They simplify wiring layout, allow easier troubleshooting, and support 

maintenance (disconnect/reconnect). 

• Good practice: label each terminal, use proper ferrules on stranded wires, 

maintain separation of input/output, and keep documentation consistent. 

4. PLC, I/O Modules & Control Hardware 
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• The PLC (Programmable Logic Controller) is the core logic unit: it processes 

input signals, executes the control program, and drives outputs. 

• I/O modules (digital, analog, high-speed counters) interface field devices. 

• Mounting: Typically located in a dedicated section of the panel, easy access 

for maintenance, clearly labelled. 

5. Power Supply / SMPS / Transformer 
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• Control panels often require a regulated low-voltage DC supply (e.g., 24 V) 

for the PLC, I/O modules, relays, etc., delivered via a SMPS (Switched-Mode 

Power Supply). 

• A transformer may be required if stepping down from a higher mains voltage 

(e.g., 415 V/230 V) for auxiliary circuits. 

• Proper distribution: use bus-bars, separate fusing/protection for supply to 

critical devices. 

6. Relays, Contactors & Motor Drives (VFD) 
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• Relays/Contactors: Used to switch larger loads (motors, heaters) than the 

PLC outputs can directly handle. 
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• VFD (Variable Frequency Drive): If motor speed control is needed, mount the 

VFD inside panel or in a separate section with adequate cooling. 

• Key: ensure correct load rating, separation of control wiring vs power wiring, 

heat dissipation. 

7. Operator Interface and Indicators (HMI, Selector Switch, Push Button, 

Indicating Lamp) 
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• HMI (Human-Machine Interface): Touch screen or display mounted on panel 

door for monitoring and control. 

• Selector Switch, Push Button: Manual controls (e.g., Start/Stop, Mode select). 

• Indicating Lamp: Visual status indicators (power ON, fault, system ready). 

• Good layout: place at eye-level on door, clearly labelled, accessible. 

8. Other Accessories: Fan, Power Sockets, Mounting Hardware 

• Fan/ventilation: If the panel hosts heat-generating components (VFDs, power 

supplies), provision for airflow or forced ventilation. 

• Power sockets: Inside panel for maintenance instruments or external device 

connection. 

https://diplomawallah.in/


DIPLOMA WALLAH  5th Semester 

70 
 

• Mounting accessories: Spacers, blanking panels, mounting blocks, ensuring 

professional installation. 

 

Design & Layout Considerations 

• Group devices logically: e.g., power supply and transformer in one zone, 

PLC/I/O in another, operator interfaces on door. 

• Leave provision for future expansion: spare DIN rail length, spare channels 

in wire ducts, extra I/O modules. 

• Ensure heat management: Mount heat-generating items lower or near 

ventilation, maintain clearances. 

• Maintain wire separation: power and control circuits should be routed 

separately to avoid interference and ensure safety. 

• Use clear labelling and documentation: Each device, terminal, wire should 

have a label that matches the wiring diagram and the control logic for ease of 

maintenance and troubleshooting. 

• Follow standards: e.g., IEC 61439, UL 508A for panel construction & wiring. 

(Metalphoto of Cincinnati) 

 

Summary in Hinglish 

Logic panel wo cabinet hai jisme PLC, I/O modules, power supplies, relays, VFD, 

wiring ducts, DIN rails aur operator interface sab hota hai. Har component ka apna 

role hai: DIN rail par mount karna, cable ducts mein wiring route karna, power 

supply se DC nikalna, relays/contactor motoraur load ke liye switching karna, HMI 

aur switchs front door par rakhna, etc. Panel banate waqt layout clean rakhna, 

wiring neat rakhna, power aur signal alag rakhna, ground/earthing theek ho, aur 

future expansions ke liye space chhodna bahut zaroori hai. 

 

Cutting DIN Rail & Mounting in the Control Panel 
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Introduction 

In building a PLC control panel, one of the fundamental mechanical steps is properly 

sizing and mounting the DIN rails that carry the modular equipment (terminal 

blocks, relays, I/O modules, etc.). Poorly cut or mounted rails can result in mis-

alignment, mounting issues, unstable components or wiring complications. 

Understanding how to cut, deburr and fix DIN rails properly ensures a professional, 

reliable panel. 

Key Steps & Considerations 

1. Measuring and Planning 

o Prior to cutting, decide the layout of your components on the backplate 

(where the rails will go). Leave space for future expansion and wiring 

clearance. 
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o Mark the length of rail needed, allowing for end-brackets or mounting 

points. 

2. Cutting the DIN Rail 

o Use a proper DIN rail cutter tool (manual lever-type, or bench-

mounted) for clean, burr-free cuts. These tools are designed to cut 

standard rail profiles (like TS35) precisely. (ITC Electrical Components) 

o Many panel-builders also use fine hacksaw, bandsaw or mitre saw, but 

these may leave burrs or rough edges and require extra deburring. 

(PLCtalk) 

o Safety tips: secure the rail, wear eye protection, remove metal burrs 

after cutting. 

3. Deburring & Cleaning 

o After cutting, file or sand any sharp edges to avoid wire insulation 

damage or safety hazards. 

o Clean the surface so components clip in properly and routing is 

smooth. 

4. Mounting the Rail 

o Fix the rail to the panel backplate or enclosure wall using suitable 

screws/spacing. Ensure the rail is level and aligned. 

o Leave sufficient clearance above and below the rail for wiring, 

ventilation, and future servicing. 

o On long rails, ensure mounting points are at suitable intervals to 

prevent sagging or flex. 

5. Checking Fit of Components 

o Before full wiring, clip the first set of devices (terminal blocks, PLC 

modules) to test fit and spacing. 

o Adjust rail position if needed to accommodate cable ducts, connectors 

or other hardware. 

Engineering Best Practices 

• Use a standard rail profile (e.g., TS35/7.5) so all modular devices are 

compatible and easily clipped. (Chint Global) 

• When using manual cutter, set up a stop-gauge for repeatable cuts in batch 

builds. (Phoenix Contact) 
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• Consider aluminium vs steel rail based on weight, cost, corrosion 

environment. 

• Align the rails so wiring ducts cross at right angles (vertical/horizontal) to 

keep wiring neat. 

• Always label the rail ends and mounting points on the layout drawing so 

installation is consistent. 

Summary in Hinglish 

Control panel me DIN rail ko sahi se cut aur mount karna bahut important hai. Pehle 

layout decide karo, required length measure karo, fir proper tool se cut karo taaki 

burr na bane. Cut ke baad file ya sand karo sharp edges hataane ke liye. Rail ko 

panel pe level aur fixed distance pe mount karo. Phir devices clip karo aur wiring 

clearance check karo. Agar ye step achhi tarah hoga, to panel neat, reliable aur 

service-friendly banega. 
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