Preventera Uses
Cases: Catalyzing HSE
Prevention
Management with Al

Welcome to the "Questions in Artificial
Intelligence Applied to HSE" section of our...

Welcome to the "Questions in Artificial Intelligence Applied to HSE" section of
our platform. In this section, we will address various questions and concerns
related to the application of artificial intelligence (Al) in the field of
Occupational Health and Safety (HSE). Al in Preventera offers exciting
opportunities to enhance accident prevention, risk management, and

workplace safety.

@A by Mario Deshaies


https://preventera.online/ai-safety-use-cases

Measuring Safety

Performance Beyond Lagging
Indicators

Traditional safety performance metrics often focus on past failures, like
accident rates. However, these lagging indicators provide an incomplete
picture and can incentivize underreporting. A more holistic, data-driven
approach is needed to proactively manage workplace risks.

By leveraging advanced analytics and Al, organizations can move beyond
reactive, retrospective measures to gain real-time insights into leading
indicators of safety. This empowers data-driven decision-making to address
risks before incidents occur.



Key Aspect: Analytical Structure of Data

Implementing a specific data architecture for storing, organizing, and analyzing health and safety-related
information is a key aspect of applying Al to HSE. A well-designed analytical structure ensures quick access to
relevant data, facilitates Al algorithm processing, and generates actionable insights for accident prevention

and occupational risk management.

Examine Al for
Accident Prevention

We will examine how Al
can help prevent accidents
and improve workplace

safety.

Explore Al Solutions
in HSE

We will explore concrete
examples of Al-based
solutions already
implemented in the field of
Occupational Health and
Safety (HSE).

Preventera's Al
Implementation
Methods

We will introduce
Preventera's methods for
implementing Al projects
in Occupational Health and
Safety (HSE).



Al for Prioritizing Risk Control Measures
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La Nature Dynamique du Risque en Santé et Sécurité au...

La Nature Dynamique du Risque en Santé et Sécurité au Travail :
‘ Défis et Limites des Méthodes d'Analyse Traditionnelles

Al can play a crucial role in prioritizing risk control measures by using data to analyze the probability and

severity of potential accidents. Here are some ways Al can effectively contribute to this process:

Predictive Analysis

Al can use predictive models to
analyze historical datasets and
identify trends or patterns in
safety incidents. By
understanding the conditions or
factors that preceded past
incidents, Al can help predict
where and when similar
incidents could occur in the
future.

Data-Driven
Prioritization

By evaluating data on past
incidents, including their
frequency and severity, Al can
help rank risks based on their
criticality. This allows
organizations to focus resources
and mitigation efforts on the

highest risks.

Simulation and Modeling

Al can simulate various accident
scenarios to assess the
effectiveness of different
control measures. For example,
by modeling the impact of a new
safety policy or protective
technology, companies can
better understand how these
changes could reduce the
probability or severity of

accidents.
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Dynamic Nature of Risk in Occupational
Health and Safety

The management of risks in Occupational Health and Safety (OHS) is a major concern for organizations, as the
nature of risks is constantly evolving. The dynamic nature of risk implies that new threats emerge, external
factors influence risks, and organizations must adapt accordingly to maintain a safe working environment. In

this ever-changing context, it is essential to adopt effective and appropriate OHS risk analysis methods.

Risk Identification

1 The first fundamental step in OHS risk management is risk identification, which aims to

identify all potential or existing risks to which workers are exposed.

Risk Analysis

2 The second step is risk analysis, which aims to prioritize these risks based on their severity and
probability of occurrence, allowing for the prioritization of preventive actions by highlighting

the most critical risks that require immediate intervention.

Seven Risk Categories

3 In OHS, risks are generally grouped into seven distinct categories, each with specific
characteristics and challenges: ergonomic, biological, chemical, mechanical and safety-related,

physical, psychosocial, and violence risks.



Limitations of Static OHS Risk Analysis

Methods

Traditional static risk analysis methods have limitations in the face of the dynamic nature of OHS risks. These

methods are often based on periodic risk assessments and do not account for potential fluctuations in the

work environment. Risks can evolve due to technological changes, the introduction of new products or

technologies, or external factors such as pandemics.

These static methods do not account for the temporality of risks and may not be responsive enough to

anticipate and prevent emerging risks. Consequently, it is essential to adopt more dynamic OHS risk analysis

approaches to address these challenges.

Rapid Technological
Changes

Industry 4.0 is characterized
by rapid technological
advancements, such as
advanced automation, loT,
robotics, and artificial
intelligence. Static analysis
methods struggle to keep up
with these developments and
anticipate associated risks.

System
Interconnectivity

In Industry 4.0, machines,
production systems, and
sensors are highly
interconnected. This means
that incidents or errorsin one
system can quickly spread to
other parts of the production
process. Static methods
generally do not account for
these complex interactions,
making it difficult to prevent

and manage systemic risks.

Real-Time Data

Intelligent production
environments generate
massive amounts of real-time
data. Static methods are not
designed to process such
qguantities of real-time data,
limiting their ability to quickly
identify anomalies and
potential risks. Al can analyze
this real-time data to detect

abnormal patterns.



Data-Driven and Al-Based OHS Risk
Analysis
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Preventera Analytics Architecture Advantages

To address the dynamic nature of OHS risks, organizations are increasingly turning to data-driven and Al-

based risk analysis methods. These approaches leverage the power of data and automation to provide real-

time insights and detect emerging trends.

Al can analyze vast datasets in real-time to identify potential risks and trigger alerts. It can also predict OHS

incidents based on predictive models fed by historical data. The advantages of these methods are

responsiveness, the ability to adapt to changes, and the prevention of emerging risks.

In comparison, traditional static methods are less able to quickly identify emerging risks and require manual

data collection efforts.
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Real-Time Data
Analysis

Al can analyze real-time
data to identify
potential risks and

trigger alerts.
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Predictive
Modeling

Al can predict incidents
based on predictive
models fed by historical
data.

S0
Adaptability

Data-driven methods
can adapt to changes
and prevent emerging

risks.
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Automation

Al-based methods
leverage automation for

efficient risk analysis.
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Advanced Analytics for Exploiting Risk
Analysis Data

Advanced analytics can play an essential role in exploiting the data generated by different risk analysis
methods, improving the understanding of risks and decision-making. Here's how these data are analyzed,

cross-referenced, and exploited by advanced analytics, along with the advantages of each method:

Risk Analysis Method

Preliminary Risk Analysis (PRA)

Event Tree Analysis (ET-1F)

Failure Mode, Effects, and
Criticality Analysis (FMECA)

Fault Tree Analysis (FTA) and
Event Tree Analysis (ETA)

Quantitative Risk Analysis
(QRA)

Process Hazard Analysis (PHA),
Layer of Protection Analysis
(LOPA), Hazard and Operability
Studies (HAZOP)

Failure Modes and Effects
Analysis (FMEA), Fault Tree
Analysis (FTA), Bowtie Risk
Assessment, Security Analysis
(SVA)

Advanced Analytics Approach

Aggregate PRA data to identify
potential risks and
probabilities, highlight links
between identified risks for

prioritization.

Analyze event trees to detect

recurring risk patterns.

Evaluate FMECA datato
identify the most critical failure
modes based on probability and

consequences.

Examine data from these
methods to identify event

sequences leading to failures.

Quantify risks using
probabilistic and statistical
data, model complex risk

scenarios.

Consolidate results to identify
potential weaknesses in safety

systems.

Analyze results to identify
combinations of factors that
could lead to severe failures.

Advantages

Better visibility of potential
risks, better resource allocation
for mitigation.

Ability to anticipate and
prevent similar risks in the

future.

Better focus on critical process

points.

Better understanding of critical

event sequences.

More accurate risk assessment,
better risk management

planning.

Improved design of process

safety measures.

Better understanding of high-

risk factor combinations.



Al for Cybersecurity Risk Management

The interconnectivity of systems in Industry 4.0 exposes companies to increased cybersecurity risks. Static
methods often do not account for these risks. Al can be used to monitor cybersecurity threats in real-time and
trigger alerts in case of suspicious activities.

Threat Detection 1

Al can analyze network traffic and system

logs to detect potential cyber threats,
such as malware, unauthorized access 2 Vulnerability Assessment

attempts, or suspicious activity patterns. Al can scan systems and applications for
vulnerabilities that could be exploited by
cyber attackers, helping organizations
Incident Response 3 prioritize and address these weaknesses.
In the event of a cyber attack, Al can
assist in incident response by analyzing

the attack vector, containing the threat,
and suggesting appropriate mitigation < Continuous Mon'tormg

measures. Al can continuously monitor the
cybersecurity posture of an organization,
providing real-time updates on potential
threats and enabling proactive risk

management.



Al for Predictive Maintenance and
Equipment Safety

Industry 4.0 relies on predictive maintenance to minimize downtime. Static methods are not
designed to manage this type of data-driven maintenance. Al can anticipate maintenance needs
based on collected data, reducing risks associated with equipment failures.

Data Collection

1 Sensors and loT devices collect real-time data on equipment performance,
operating conditions, and potential failure indicators.

Al-Driven Analysis

. Al algorithms analyze the collected data to identify patterns, anomalies, and
potential failure modes, enabling predictive maintenance.

Maintenance Scheduling

3 Based on the Al-driven analysis, maintenance tasks can be scheduled proactively,

before equipment failures occur, reducing downtime and safety risks.



Al for Ergonomic Risk Assessment

Ergonomic risks are related to postures, body movements, and physical efforts, which can lead to injuries such

as tendinitis, sprains, or back pain. Al can assist in ergonomic risk assessment by analyzing data from various

sources, including:

Motion Capture

Al can analyze motion capture
data to identify potentially
harmful postures or movements,
enabling proactive intervention

and ergonomic improvements.

Wearable Sensors

Wearable sensors can track
physical strain, fatigue levels,
and other ergonomic factors,
providing data for Al-driven risk

assessment and mitigation.

Environmental
Monitoring

Al can analyze environmental
data, such as temperature, noise
levels, and lighting conditions, to
identify potential ergonomic risk
factors and recommend

appropriate controls.



Al for Psychosocial Risk Management

Psychosocial risks are related to work organization, management practices, employment conditions, and
social relationships, which can affect workers' physical and psychological health. Al can assist in psychosocial

risk management by analyzing data from various sources, including:

Employee Surveys

Al can analyze employee survey data to
identify potential psychosocial risk factors,
such as job stress, burnout, or workplace

harassment.

Biometric Data

Al can analyze biometric data, such as heart
rate variability or brain activity, to assess
stress levels and emotional states, enabling

proactive interventions.

2

Sentiment Analysis

Al can perform sentiment analysis on
employee communications, such as emails or
social media posts, to detect negative

emotions or potential psychosocial issues.

Organizational Data

Al can analyze organizational data, such as
workload, shift patterns, and management
practices, to identify potential psychosocial

risk factors and recommend improvements.



Harnessing Al for Dynamic OHS Risk
Management

Real-Time
Condition
Monitoring

Al-powered sensors and
loT devices continuously
monitor workplace
environments, enabling
rapid response to safety

threshold breaches.

Early Detection of
Worker Fatigue

Al analyzes employee
biometric data to
identify signs of fatigue
or stress, allowing
proactive interventions

to prevent accidents.

Personalized Risk
Simulations

Al-powered virtual
reality training
simulates tailored risk
scenarios, enhancing
employee preparedness
and response in real
situations.
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Predictive Incident
Analysis

Predictive models
analyze historical data
to identify potential
risks, enabling
preventive measures

before incidents occur.



Al for Dynamic OHS Risk Management

Real-Time Monitoring

Al-powered sensors and loT track
environmental conditions like air quality,
temperature, and toxic emissions,
enabling rapid response to safety

threshold breaches.

Personalized Training

Al-powered VR simulations create
customized training scenarios to better
prepare employees for real-world risk
situations.

Early Fatigue Detection

Al systems analyze biometric data to
identify signs of worker fatigue or stress,
allowing proactive interventions to
prevent accidents.



Al in Incident Prediction

Proactive
Incident
Prevention

Al-powered predictive
models analyze
historical data to
identify patterns and
trends, enabling
organizations to
anticipate and mitigate
potential safety
incidents before they

OCcCur.

Adaptive Risk
Modeling

Al continuously
updates risk models
based on real-time
data, adapting to the
dynamic nature of
workplace
environments and
allowing for more
accurate and up-to-
date incident

forecasting.

Personalized
Interventions

Al identifies specific
risk factors and
recommends tailored
interventions for
individual employees,
teams, or job roles,
enhancing the
effectiveness of safety

measures.

Automated Alerts

Al-driven monitoring
systems trigger
immediate alerts when
safety thresholds are
breached, enabling a
rapid response to
mitigate incidents and

protect workers.



Integration of Al in OHS

Real-Time
Monitoring

Al-powered sensors and
loT continuously track
environmental
conditions, enabling
rapid response to safety

threshold breaches.

O
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Early Fatigue
Detection

Al systems analyze
employee biometric
data to identify signs of
fatigue or stress,
allowing proactive

interventions.
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Personalized
Training

Al-powered VR
simulations create
customized risk
scenarios to better
prepare employees for

real-world situations.

Predictive
Modeling

Al-driven predictive
models analyze
historical data to
anticipate and mitigate
potential safety
incidents before they

OcCcur.



Preventera's Innovative Approach to
Enhancing Workplace Safety

Preventera, a leader in data-driven safety solutions, is revolutionizing the way organizations approach
occupational health and safety (OHS) management. By harnessing the power of advanced data analytics and
artificial intelligence (Al), Preventera empowers companies to proactively identify and mitigate safety risks,

transforming workplace environments into safer, more productive havens.

At the core of Preventera's approach is the belief that data is the key to unlocking transformative safety
outcomes. Through a comprehensive data management platform, Preventera helps organizations leverage
their operational data to gain unprecedented insights, enabling them to make data-driven decisions and

implement targeted interventions to prevent accidents and protect workers.



Training Analytical EHS for Al in the Real

World
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Data-Driven
Insights

Harness operational
data to uncover
actionable insights that
drive proactive safety

interventions.
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Al-Powered
Analysis

Leverage advanced
analytics and Al to
identify emerging risks
and anticipate potential

incidents.
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Customized
Training

Develop tailored
training programs to
equip employees with
the skills to navigate
dynamic safety
landscapes.
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Seamless
Integration

Seamlessly integrate Al
and data analytics into
existing OHS workflows

for maximum impact.



