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Professional Certificate in Artificial Intelligence for Process Safety Analysis in Chemical Engineering

Statistical Analysis for Process Safety

A

Accident
An unplanned event that results in harm to people, damage to property, or loss to a process. Accidents can
have severe consequences, including injuries, fatalities, and environmental damage.

Artificial Intelligence (Al)
The simulation of human intelligence processes by machines, especially computer systems. Al can perform
tasks such as learning, problem-solving, and decision-making.

Asset Integrity Management

The process of ensuring that assets, such as equipment and infrastructure, are operated and maintained in a
safe and reliable manner. Asset integrity management aims to prevent accidents and maximize the lifespan
of assets.

B

Bayesian Analysis
A statistical method that uses Bayes' theorem to update the probability of a hypothesis as new evidence
becomes available. Bayesian analysis is commonly used in risk assessment and decision-making.

Behavior-Based Safety (BBS)

An approach to safety management that focuses on influencing individual behavior to reduce the likelihood
of accidents. BBS emphasizes the importance of employee engagement and participation in safety
initiatives.

C

Chemical Process Safety

The application of engineering principles to prevent accidents in chemical processes. Chemical process
safety involves identifying hazards, assessing risks, and implementing control measures to protect people
and the environment.

Control Chart
A graphical tool used in statistical process control to monitor the stability of a process over time. Control
charts help identify variations and trends that may indicate potential problems.

D

Data Analytics
The process of analyzing data to uncover trends, patterns, and insights that can inform decision-making.
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Data analytics uses statistical techniques and algorithms to extract valuable information from large datasets.

Decision Tree Analysis

A decision-making tool that visually represents the possible outcomes of a decision and the probabilities
associated with each outcome. Decision tree analysis helps evaluate the risks and benefits of different
options.

E

Event Tree Analysis

A graphical tool used to model the possible outcomes of an initiating event and the sequence of events
that follow. Event tree analysis is commonly used in risk assessment to evaluate the consequences of
accidents.

Exposure Assessment
The process of evaluating the potential for exposure to hazardous substances or conditions in the
workplace. Exposure assessment helps identify risks and develop control measures to protect workers.

F

Fault Tree Analysis
A graphical tool used to model the causes of a specific event or failure. Fault tree analysis is a top-down
approach that helps identify the root causes of accidents and design effective preventive measures.

Fuzzy Logic
A form of mathematical logic that deals with reasoning that is approximate rather than precise. Fuzzy logic
is used in artificial intelligence to handle uncertainty and imprecision in decision-making.

G

H

Hazard Identification
The process of identifying potential hazards that could cause harm in a workplace or process. Hazard
identification is a critical step in risk assessment and safety management.

Hazardous Event
An event that has the potential to cause harm to people, property, or the environment. Hazardous events
include accidents, spills, releases, and other incidents with negative consequences.

Inferential Statistics
Statistical methods used to make predictions or inferences about a population based on a sample of data.
Inferential statistics help generalize findings from a sample to a larger population.

J
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Loss Prevention
The process of preventing accidents and incidents that could result in harm to people, property, or the
environment. Loss prevention aims to minimize risks and protect assets from damage.

M

Machine Learning

A subset of artificial intelligence that uses algorithms to enable computers to learn from data and make
predictions without being explicitly programmed. Machine learning is used in various applications, including
predictive maintenance and risk analysis.

N

Normal Distribution
A probability distribution that is symmetric around its mean, with most values clustering near the center.
The normal distribution is commonly used in statistical analysis to model random variables.

@)

Operational Risk

The risk of loss resulting from inadequate or failed internal processes, systems, or human factors.
Operational risk encompasses a wide range of risks, including equipment failures, human errors, and
process deviations.

)

Process Safety

The discipline that focuses on preventing accidents and incidents in industrial processes. Process safety
involves identifying hazards, assessing risks, and implementing safeguards to protect workers and the
environment.

Process Safety Management (PSM)

A comprehensive framework for managing the risks associated with hazardous processes. Process safety
management includes elements such as process hazard analysis, operating procedures, and emergency
response planning.

Q
R

Reliability Engineering
The discipline that focuses on ensuring the reliability and maintainability of systems, equipment, and
processes. Reliability engineering aims to prevent failures and maximize the availability of assets.
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Root Cause Analysis
A systematic process for identifying the underlying causes of problems or incidents. Root cause analysis
helps determine why an event occurred and how similar events can be prevented in the future.

S

Safety Instrumented System (SIS)
A system designed to prevent or mitigate the consequences of hazardous events. Safety instrumented
systems use sensors, logic solvers, and final elements to take action in response to safety-critical conditions.

Statistical Analysis
A set of methods and techniques used to analyze data and make inferences about populations. Statistical
analysis involves collecting, organizing, and interpreting data to identify patterns and relationships.

T

Time Series Analysis
A statistical technique used to analyze patterns and trends in time-ordered data. Time series analysis is
commonly used in forecasting, anomaly detection, and process monitoring.

u
\Y

Validation
The process of confirming that a system or process meets the specified requirements and performs as
intended. Validation is essential in ensuring the reliability and accuracy of data and results.

W
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