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Abstract: This project focuses on enhancing the safety and monitoring of elevators used in mining 

environments through an advanced automation system utilizing PLC (Programmable Logic Controller) and 

SCADA (Supervisory Control and Data Acquisition) technologies. The system is designed to protect 

elevators from potential hazards, specifically rope cuts, by integrating various sensors to monitor lift 

movements and  

detect abnormalities. In the event of a rope failure or excessive lift descent, the PLC triggers immediate 

activation of mechanical stoppers to halt the lift safely. Additionally, the SCADA system provides real-time 

control and monitoring, ensuring effective management of elevator operations. The project also 

incorporates environmental safety measures, gas detection through sensors, and water leakage monitoring. 

When hazardous conditions such as gas leaks or water intrusion are detected, the system activates alarms. 
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I. INTRODUCTION 

The project "Automated Elevator Protection and Environmental Hazard Detection system in Mining with PLC and 

SCADA" aims to enhance safety in elevator systems, particularly in mining environments. The system employs sensors 

connected to a PLC to monitor the elevator's movement and detect any signs of rope failure. In the event of a potential 

fall, the system activates stoppers to prevent the elevator from descending uncontrollably. SCADA is used to oversee 

and control the entire operation, ensuring real-time monitoring and response. Additionally, the uses gas and water 

leakage sensors to detect hazardous conditions during mining. If dangerous gas or water is detected, an alarm system is 

triggered, ensuring timely evacuation and minimizing risks to personnel. The main requirement of the multi storage 

buildings are elevators for movement of goods and people. Elevators ease the work of human being and keep them in 

comfort zone. Elevator control system is needed to control all the functions of the elevator. It is the one which guides 

the elevator car, which actually carries the passengers between the different floors; it also controls the opening and 

closing of doors at different floor, and the safety switches are also controlled by the elevator control system. 

Preliminarily, traditional elevator control systems work on the relay logic. Some of the drawbacks of the traditional 

system are the control system have high failure rate that were mainly due to numerous contacts, complexity of wiring 

circuit. In addition, electrical contacts were easy to burn out, which could result in poor contact. One can make the 

better use of PLC in the designing of the elevator control system. This control is based on the input that is received 

from the operator as well as from the sensors at every floor. Because of use of PLC, elevator systems are getting better, 

faster, stronger and better-quality elevators are produced. Hence more importance is given to the design of an elevator 

control system. 

 

II. LITERATURE REVIEW 

In recent advancements in elevator safety, the integration of PLC (Programmable Logic Controller) and SCADA 

(Supervisory Control and Data Acquisition) systems has proven essential for enhancing operational reliability and 

safety. The proposed project addresses critical safety concerns associated with elevator operations, particularly focusing 

on the risk of rope cuts and other emergency  
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scenarios. Literature highlights the use of PLCs for real-time monitoring and automated response to mechanical 

failures, including the deployment of stoppers to halt elevator movement in case of rope malfunction. SCADA systems 

are employed for centralized control and monitoring, providing operators with comprehensive visibility and control 

over elevator status and emergency conditions. Additionally, the project incorporates sensors for detecting 

environmental hazards such as gas leaks and water leakage, which are crucial for maintaining safety in underground 

mining environments. The integration of these technologies ensures prompt alarm activation and emergency response, 

mitigating risks and enhancing overall safety measures in critical scenario. 

 

III. ACTUAL METHODOLOGY FOLLOWED: - 

System Design: Design an elevator mechanism incorporating PLCs and SCADA forreal-time monitoring and control 

Sensor Integration: Install sensors on the elevator to monitor its movement and detect any irregularities, such as rope 

cuts or sudden falls. These sensors feed real-time data to the PLC system. 

PLC Programming: Develop a PLC program to process sensor inputs. The PLC will continuously monitor the 

elevator's status. If the PLC detects a rope cut or rapid descent, it will trigger the stoppers to halt the elevator's 

movement to prevent accidents. 

SCADA Control: Implement a SCADA system for higher-level control and monitoring. SCADA will provide a user 

interface for real-time observation of elevator operations, allowing operators to manage and respond to alerts and 

system status. Safety Measures: Integrate underground oxygen supply systems to ensure a breathable environment in 

case of emergencies. Gas sensors and water leakage sensors will be placed to detect hazardous conditions while mining. 

If gas or water is detected, the system will activate alarms to alert personnel and initiate appropriate safety protocols. 

 
Alarm System: Design an alarm system that is triggered by gas or water leakage detection. This will ensure immediate 

response to potential hazards and enhance overall safety. 

 

3.1. Impact of the project:-  

1. Enhanced Safety in Mining Operations:The system continuously monitors hazardous conditions such as gas leaks, 

temperature variations, and structural issues, reducing the risk of accidents and ensuring worker safety. 

2. Improved Elevator Protection:Real-time fault detection and automatic control prevent elevator failures, reducing 

the chances of equipment damage and ensuring reliable transport of workers and materials. 
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3. Increased Efficiency and Productivity:Automation minimizes downtime due to manual monitoring and 

maintenance, leading to improved efficiency and productivity in mining operations. 

4. Real-time Monitoring and Control:SCADA integration enables remote monitoring and control, allowing operators 

to respond quickly to potential hazards, reducing the chancesof major incidents. 

5. Reduction in Maintenance Costs:Predictive maintenance alerts help in early detection of faults, preventing 

expensive repairs and prolonging the lifespan of mining equipment. 

6. Environmental Protection:The system detects hazardous gases and temperature anomalies, allowing for immediate 

mitigation actions, thereby reducing environmental hazards and promoting sustainable mining practices. 

7.RegulatoryCompliance:Automated hazard detection ensures compliance with safety regulations and industrial 

standards, helping mining companies avoid legal issues and penalties. 

8. Worker Confidence and Well-being:A safer work environment leads to higher worker confidence, reducing stress 

and improving overall well-being, which indirectly enhances work force efficiency. 

 

IV. FUTURE SCOPE 

The “Automated Elevator Protection and Environmental Hazard Detection system in Mining with PLC and SCADA” 

project has substantial future scope in several key areas. Enhanced safety measures can be developed to not only detect 

rope cuts but also integrate predictive maintenance algorithms that anticipate potential failures before they occur. 

Advanced analytics and machine learning can be incorporated into the SCADA system to optimize elevator 

performance and reliability. Additionally, the project can expand to include remote monitoring and control capabilities, 

enabling real-time oversight and intervention from anywhere. The system can be adapted for use in various high-risk 

environments beyond mining, such as high-rise buildings and industrial facilities, furthering its applicability and 

impact. Integration with IoT technologies could also provide more detailed data analytics and enhanced communication 

between different safety systems. 
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