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Introduction



“Open the pod bay doors HAL”



“I’m sorry Dave. I’m afraid I can’t do that.”



AI Creeping Into Our Lives



Suddenly! Everyone’s Interested in AI

Google searches for the term “ChatGPT”



What Does “Chat” “G” “P” “T” Stand For?

The “Chat” part is the conversational nature of the user interface



What Does “Chat” “G” “P” “T” Stand For?

▪ Generative AI Models:

▪ Learn patterns and structure from input training

▪ Then, generate new data with similar characteristics

▪ Pre-trained: 

▪ The model is (pre-)trained on a large volume of data

▪ It learns to predict the next word in a sentence by modelling the statistical properties of 
the language

▪ Transformer:

▪ A specific type of neural network architecture, introduced by Vaswani et al in 2017

▪ Really popular in natural language processing models

▪ Key elements are weighting and positional encoding (to sequence words)



Feel Free to Join the AI-PSM Group on LinkedIn



Opportunities Abound…



Malone’s “Four Roles of AI”



The Role of Tool

See: https://www.getsmarter.com/blog/career-advice/what-is-collective-intelligence-and-why-should-you-use-it

▪ Computers perform a task

▪ Humans monitor the computer

▪ E.g. “autocomplete”

▪ E.g. complex data analytics software

https://www.getsmarter.com/blog/career-advice/what-is-collective-intelligence-and-why-should-you-use-it


The Role of Assistant

See: https://www.getsmarter.com/blog/career-advice/what-is-collective-intelligence-and-why-should-you-use-it

▪ Computers take more initiative

▪ Humans still monitor the computer

▪ E.g. Siri, Alexa and other assistants

https://www.getsmarter.com/blog/career-advice/what-is-collective-intelligence-and-why-should-you-use-it


The Role of Peer

See: https://www.getsmarter.com/blog/career-advice/what-is-collective-intelligence-and-why-should-you-use-it

▪ Computers perform similar tasks to people

▪ People have to solve some of the cases

▪ E.g. medical x-ray evaluation

https://www.getsmarter.com/blog/career-advice/what-is-collective-intelligence-and-why-should-you-use-it


The Role of Manager

See: https://www.getsmarter.com/blog/career-advice/what-is-collective-intelligence-and-why-should-you-use-it

▪ Computers perform tasks

▪ Computers assign tasks (to people)

▪ E.g. traffic lights

▪ E.g. Amazon warehouse picker robots

https://www.getsmarter.com/blog/career-advice/what-is-collective-intelligence-and-why-should-you-use-it


The 4 Roles Applied to MOC



AI as a Tool

▪ All the steps are manual



AI as a Tool: Create an MOC



AI as a Tool: Copy From the MOC



AI as a Tool: Paste into ChatGPT



AI as a Tool: Copy Results From ChatGPT 



AI as a Tool: Paste Results Back into MOC App



AI as a Tool: Using AI Results in a Checklist
MOC Checklist Window AI Results Window



AI as a Tool: Using AI Results in a Checklist



AI as a Tool: AI Suggested Action Items



AI as an Assistant

▪ The data movement is automated

▪ The end user makes all the decisions



AI as an Assistant



AI as an Assistant



AI as an Assistant



AI as an Assistant: AI Suggested Action Items



AI as a Peer

▪ The data movement is automated

▪ The AI integration makes some of the 
decisions, just like the user would.

▪ However, the user can still override the AI



AI as a Peer



AI as a Peer



AI as a Peer: AI Suggested Action Items



AI as a Manager

▪ This is the most automated approach.

▪ The AI completes the checklist on behalf of the 
user, so the user doesn’t normally complete 
any checklist.

▪ The resulting action items CANNOT be 
overridden by the normal user.



AI as an Assistant



AI as a Manager: AI  Enforced Action Items



AI in Multiple Concurrent Roles



Interpreting AI-PSM Posts



LinkedIn Group: AI-PSM



PSM Use Cases of Generative AI

Procedure development 

(suggested text)

Procedure development 

(complete text)

“Bingo”

General PSM questions ©

Research summary Fake citations

We are not 

amused!

Procedure 

editing



PSM Use Cases of Non-Generative AI Models

Incident 

prediction

Toxic release 

analysis

Mathematical 

problem solving

Mathematical 

problem solving



Mathematical Problem Solving

Frieder, Simon & Pinchetti, Luca & Griffiths, Ryan-Rhys & Salvatori, Tommaso & Lukasiewicz, Thomas & Petersen, Philipp & Chevalier, Alexis & Berner, Julius. 

(2023). Mathematical Capabilities of ChatGPT. 10.48550/arXiv.2301.13867.



Mathematical Problem Solving in ChatGPT

What are the roots of:

X3 – 6x2 + 11x – 6 = 0 ?

x = 1, x = 2 and x = 3



Mathematical Problem Solving in ChatGPT

What are the roots of:

X3 – 6x2 + 11x – 6 = 0 ?

𝑥 = 2, 𝑥 = 𝑖 3, 𝑥 = −𝑖 3
Error!



Mathematical Problem Solving in ChatGPT

What wall thickness is needed

for a pressure vessel

made of steel

with a yield strength of 36,000 psi

where the pressure is 100psi

and the diameter is 12in. ?

t = 0.0167 in.



What Can You Do Today?



Manager

Peer

Assistant

Tool



Manager

Peer

Assistant

Tool



A Cautious Approach: Develop a Roadmap

▪ Single product, maybe as a first step?

▪ Additional roadmap concerns:

▪ (Cyber) Security concerns

▪ Intellectual property protection

▪ Legal concerns

▪ Cost:

▪ Cost of AI product: $

▪ Cost of training for custom ML model: $$$$



Wrap-Up



Summary

▪ Introduction

▪ Malone’s “Four Roles of AI”

▪ The 4 Roles Applied to MOC

▪ Interpreting AI-PSM Posts

▪ What Can You Do Today?



Questions?
(or send them to: rhoff@gatewaygroup.com)



The Rise of the Chatbots: Is there a place for 
AI in PHA Facilitation?
• Will Sharp – Process Safety Group Lead, Kent



The Rise of the 
Chatbots

kentplc.com

Will Sharpe

and special thanks to Madeleine Sullivan

Is there a place for AI in 
PHA Facilitation?



athazagoraphobia

(n.) the fear of forgetting, being forgotten or ignored, or 
being replaced.
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Introduction

01



A chatbot is a computer program that uses Artificial 
Intelligence (AI) and Natural Language Processing 
(NLP) to understand customer questions and automate 
responses to them, simulating human conversation.

Definition: https://www.ibm.com/topics/

Image: https://marketbusinessnews.com/financial-
glossary/

Chatbots

https://www.ibm.com/topics/
https://marketbusinessnews.com/financial-glossary/


The science and engineering of making intelligent 
machines, especially intelligent computer programs. It 
is related to the similar task of using computers to 
understand human intelligence, but AI does not have 
to confine itself to methods that are biologically 
observable.

Definition: https://www.ibm.com/topics/

Image: https://www.engineersgarage.com/

AI

https://www.ibm.com/topics/
https://www.engineersgarage.com/


Natural Language Processing (NLP) refers to the 
branch of computer science, concerned with giving 
computers the ability to understand text and spoken 
words in much the same way human beings can. 

NLP combines computational linguistics—rule-based 
modeling of human language - with statistical, 
machine learning, and deep learning models.

Definition: https://www.ibm.com/topics/

Image: https://online.york.ac.uk/

Natural Language 
Processing (NLP)

https://www.ibm.com/topics/
https://online.york.ac.uk/


Process Hazard Analysis (PHA) is an organized effort to 
identify and evaluate hazards associated with 
processes and operations to enable their control. This 
review normally involves the use of qualitative 
techniques to identify and assess the significance of 
hazards, where conclusions and appropriate 
recommendations are developed. PHA is facilitated in a 
workshop setting.

Definition: 
https://www.aiche.org/ccps/resources/glossary/

Image: https://www.exida.com/

PHA Facilitation

https://www.aiche.org/ccps/resources/glossary/
https://www.exida.com/


Industry 4.0

02



The Four Industrial Revolutions

1784 1969

1870 Today

Industry 1.0

Mechanization and 
the introduction of 

steam and 
waterpower.

Industry 3.0

Automatization of 
production, 

computers, IT-
systems and robotics.

Mass production 
assembly lines 

through 
Electrification.

Industry 2.0

Cyber-physical 
systems that are 

autonomous through 
machine learning.

Industry 4.0



Advantages vs. 
Challenges

03



Challenges (X) and Advantages (O)

Time & 
Effort 

Savings

Enhanced 
Efficiency

Consistency

Data 
Processing 
& Analysis

Knowledge 
Sharing

Real-time
Insights

Visual Data
Analysis

Continuous 
Learning

Risk Prediction
& Assessment

Click on the left 

side of the 

square

Click on the 

right side of the 

square



Advantages Challenges

Data Processing and Analysis Trendspotting in large databases. Data Quality and Availability Junk in, junk out. Formatting required.

Enhanced Efficiency Automation of data collection. Accuracy Propensity for hallucinations.

Time and Effort Savings
Increased efficiency and decision 
making.

Overcoming Bias
Incorrect biases may form, illogical 
connections.

Real-time Insights Linked to operations dashboard. Complexity
Process models may be too complex for 
AI.

Consistency and 
Standardization

Adherence to company standards.
Understanding Decision-
Making Logic

“Black Boxes” that are difficult to 
understand.

Knowledge Sharing and 
Retention

Storing expertise of PHA facilitators. Expertise Integration Facilitation skills and AI user.

Risk Prediction and 
Assessment

Based on historical data and past 
incidents.

Cost and Resource Constraints
Upfront investments in software and 
training.

Continuous Learning and 
Improvement

Real-world feedback and subsequent 
updates.

Validation
Rigorous testing and validation 
required.

Visual Data Analysis
Inputs: P&ID / PFD 
Outputs: Graphics

Acceptance
Issues surrounding ethics, security and 
public trust.



Use

04



Applicability to Facilitation
01 02 03

Preparation Workshop Reporting

• Generating agendas, email drafts, and meeting 
outlines.

• Brainstorm ideas and generate discussion questions 
to drive the session.

• Create supporting visuals to enhance participant 
experience and understanding.

• Summarize preparatory research and refine 
language to improve clarity and engagement.

• Provide real-time translation and language support, 
facilitating communication among diverse attendees.

• Record and transcribe meetings in real-time and 
highlight key points. 

• Monitor participant engagement and suggesting 
breaks as needed.

• Summarize meeting content, allowing  
participants to search for key words or themes 
during the meeting.

• Evaluate meeting effectiveness, identifying areas 
for improvement.

• Recommend next steps or action items in 
alignment with meeting objectives and results.

• Automatically schedule follow-up meetings, 
considering participant availability.



During the risk assessment, HAZOP.ai can guide 
attendees, informing them of related safety incidents, 
good practices, highlighting potential hazards missed 
and comparing findings to other reports.

Fireflies.ai can help your team transcribe, summarize, 
search, and analyze voice conversations.

Chartify.ai assists in generating interactive charts and 
graphs from CSVs and database tables. Users can 
upload their data, and the AI will recommend a variety 
of visualizations, including pie charts, bar charts, and 
line graphs.

Applicable AI Systems

How could these tools improve your workshops?



Is there a place for AI in PHA Facilitation?



THANK YOU

Will Sharpe

Process Safety Group Lead

@: will.sharpe@kentplc.com

M: +1 (403) 827-0629

Madeleine Sullivan

Junior Specialist, Safety 

@: madeleine.Sullivan@kentplc.com



Application of Machine Learning for Root Cause 
Analysis and Fuzzy Logic in Barrier Assessment

• Mohammadreza Dehkordi – University of Alberta

• (Slides not shared)



Break

• Starting again at 2:45

• Thanks


