Smart HSE Management Using loT
and Al

Transforming health, safety, and environmental management through

intelligent technology solutions for industrial and commercial operations.




Today's Agenda
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Smart HSE Challenges & Opportunities Comprehensive Solution Components

Current challenges in industrial HSE management and the Integrated loT sensors, Al systems, and smart devices that form
transformative potential of lIoT and Al technologies our complete HSE management ecosystem

System Architecture & Deployment Benefits & Implementation Roadmap

Technical implementation across various industrial sectors with Quantifiable advantages for safety, compliance, and operational
seamless integration into existing operations efficiency with clear adoption pathways

Our presentation demonstrates how integrated IoT and Al technologies are revolutionising HSE management, creating safer workplaces

whilst enhancing operational efficiency and environmental compliance.



The Evolution of HSE Management

Traditional Approaches Fall Short

Manual inspections, paper-based reporting, and reactive incident
management create critical safety gaps and compliance risks

The Digital HSE Revolution

loT sensors provide continuous monitoring whilst Al analytics deliver
predictive insights, transforming reactive safety practices into proactive

risk management

Market Transformation

The global smart HSE market is projected to reach £12.4 billion by 2027,
with a CAGR of 14.2% as industries prioritise worker safety and
environmental stewardship




Comprehensive loT Sensor Network
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Wearable Safety Devices Atmospheric Monitoring Equipment Monitoring

e Personnel location tracking with e Hydrogen sulphide (H,S) detection e Vibration analysis for early fault
geofencing alerts to1ppm detection

e Fall detection with automatic e Methane (CH4) and carbon e Temperature sensors for overheating
incident notification monoxide (CO) sensors prevention

e Vital signs monitoring for high-risk e VOC monitoring with 24/7 cloud e Acoustic monitoring for abnormal
environments recording operations

e Proximity warnings for dangerous e |ntegrated alarms with evacuation e Power consumption for efficiency
equipment management tracking

Our integrated sensor network creates a comprehensive safety ecosystem that continuously monitors critical parameters across your
entire operation, from personnel to equipment to environment.



Advanced Al-Powered Analytics

PPE DETECCION PPE DEITECTION

Visual Intelligence Systems

e Al-powered PPE compliance verification (98.7% accuracy)
e Restricted area access monitoring
e Fire and smoke detection with 15-second response

e Behavioural analysis for unsafe work practices

&
Predictive Maintenance

Machine learning algorithms identify failure patterns before
breakdowns occur, reducing unplanned downtime by up to 45%

#
Smart Risk Scoring

Al-generated risk profiles for work areas and activities, updated in
real-time based on changing conditions

T
Automated Reporting

Intelligent incident documentation with natural language

processing to extract key insights from safety observations



Al Camera Value in HSE

Al-powered camera systems enhance HSE management by providing real-time
visual intelligence, turning traditional surveillance into a proactive safety tool.

Real-time Hazard Detection Enhanced Behavioural
Instantly identifies unsafe Safety

conditions, such as spills, blocked Detects and alerts on high-risk
exits, or gas leaks, enabling rapid behaviours, including improper
response and mitigation. lifting, unauthorized access, or

fatigue, preventing incidents
before they occur.

Post-Incident Analysis

Provides detailed visual evidence for root cause analysis, streamlining
investigations and informing future safety protocols.




Environmental Monitoring Integration

Emissions Monitoring Water Quality Management

Continuous particulate matter, NOx, SOx, and CO2 monitoring Smart sensors for pH, temperature, turbidity, dissolved oxygen,

with real-time reporting to environmental authorities. and contaminant detection in effluent and surrounding water

Automatic alerts when thresholds approach regulatory limits. bodies. Supports both regulatory compliance and ESG
initiatives.

Waste Management Optimisation Energy Consumption Analysis

Intelligent waste tracking with volume monitoring, Granular energy usage monitoring with Al-driven efficiency

composition analysis, and recycling rate optimisation. Improves recommendations. Identifies wastage patterns and supports

sustainability metrics whilst reducing disposal costs. carbon reduction targets with validated data.

Our environmental monitoring system delivers comprehensive ecological oversight whilst supporting regulatory compliance and
sustainability goals through actionable data insights.



Integrated System Architecture
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Data Collection Layer Connectivity Layer
Distributed loT sensors and Al cameras capture real-time HSE LoRaWAN, NB-loT, and Edge Gateways ensure reliable
parameters across facilities transmission with built-in redundancy

&
Processing Layer Interaction Layer
Secure cloud platform with advanced Al processing and data Intuitive dashboards, mobile apps, and automated alerts for
analytics engine seamless human interface

Our architecture supports edge computing for critical safety functions, ensuring reliable operation even during connectivity disruptions,

with 99.97% system uptime.



Cross-Industry Deployment

Oil & Gas

Hazardous gas detection, remote wellhead
monitoring, and pipeline integrity
management with intrinsically safe sensors

for explosive environments.

Utilities
Remote substation monitoring, field worker
safety tracking, and emissions control for

power generation with critical infrastructure
protection.

Construction

Worker location tracking, fall prevention,
structural monitoring, and equipment
safety with rugged, battery-powered
sensors for dynamic environments.

Mining
Underground air quality monitoring,
structural integrity sensors, and personnel

tracking with explosion-proof equipment for
extreme conditions.

Manufacturing

Machine safety monitoring, air quality
control, noise level tracking, and automated
PPE compliance verification for production

environments.

Environmental

Watershed monitoring, air quality stations,
and wildlife protection systems with solar-
powered, weather-resistant sensor
networks.



Measurable Benefits

63% 42%

Incident Reduction Maintenance Savings
Average decrease in recordable Reduction in unplanned
safety incidents across customer  equipment downtime through

deployments within first 12 predictive maintenance alerts
months

"Implementing this loT-based HSE system has transformed our
safety culture. We've seen a 71% reduction in lost-time incidents

and substantially improved our environmental compliance. The

ROI has exceeded our expectations."

— Operations Director, Major Petrochemical Facility

87%

Compliance Rate

Improved regulatory
compliance with automated

documentation and continuous

monitoring
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B Before Implementation

£3.2M

Average Annual ROI

For large industrial facilities,
combining direct savings and
productivity improvements

T
Safety Incidents Compliance Violations

Unplanned Downtime

B After Implementation



Transform Your HSE Operations Today

Q Begin Your Digital HSE Journey Q Scalable Implementation Q Ongoing Support and Innovation
Start with our comprehensive site 0pti°ns Benefit from continuous system
assessment to identify high-impact From pilot projects to enterprise-wide improvements, regular feature
deployment opportunities and create deployments, our solutions scale to updates, and dedicated technical
your customised implementation meet your specific operational support from our experienced HSE
roadmap requirements and budget technology specialists

considerations

Create safer, cleaner, and smarter
operations with our integrated loT and Al
HSE management solutions



