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Turn 1000s of pages of worksheets. . .

Machine Learning

Natural Language Pro

Subject Matter Expertise

into Visualized Learnings
Causes (Before Safeguards)
Most Significant Inherent Threats

1. Manual valve (V-XX) inadvertently closed

2. Automatic valve (FV-XXX) malfunctions open

3. Upset from Upstream Facility X.

Reliance on Personnel [Refinery Unit X]

Based on standards for Independent Protection Layers, 

human dependent safeguards have a large range of reliability. 

A higher reliance on human dependent safeguards may 

indicate an increased importance of routine training.

High Pressure

Automated Valve Failure - Nitrogen from Amine Surge Tank

Automated Valve Failure - Nitrogen to Amine Surge Tank

Automated Valve Failure - Steam to Steam Coil in Amine Tank

SIMPLE SOLUTIONS FROM COMPLEX 
DATA

2



Sulfuric Acid Alkylation HAZOP/LOPA

Total of 73 “Risk Reducing” recommendations out of 145 proposed in PHA 

PHA Analytics Overview

Do we really need to implement all of these recommendations? 
How do we know which to do first?
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Risk Matrix & Definitions

Definitions:

Risk Ranking: 1 and 2 considered unacceptable high-risk
Risk Ranking: 3 considered as moderate to ALARP region
Risk Ranking: 4 and AR considered low-risk
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Optimal Recommendation Sequencer

Pre-Recommendation Sequencer Implementation:
Risk Ranking 1: 0
Risk Ranking 2: 16
Risk Ranking 3: 38

i.e., Plant Residual Risk State

The following slides will demonstrate the impact of 
applying suggested recommendations based on the Risk 
Alive® “Optimal Recommendation Sequencer”.
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Implementation of 13th Recommendation 

Post 13th Recommendation Implementation:
Risk Ranking 1: 0
Risk Ranking 2: 0 (16 Reduced)
Risk Ranking 3: 30 (8 Reduced)

Key Finding: 

Implementation of Top 13 (~9%) recommendations from 
“Optimal Recommendation Sequencer”  moves maximum 
“High Risk” Level 1 and 2 scenarios identified in the PHA to 
a lower risked zone.

Estimated cost ~ $155,000
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Implementation of 32nd Recommendation 

Post 32nd Recommendation Implementation:
Risk Ranking 1: 0
Risk Ranking 2: 0 (16 Reduced)
Risk Ranking 3: 1 (37 Reduced)

Key Finding: 

Implementation of Top 32 (~22%) recommendations from 
“Optimal Recommendation Sequencer”  moves maximum 
Level 3 identified in the PHA to a lower risked zone.

Estimated cost ~ $515,000
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Implementing all 145 Recommendations



Total General Estimated Cost (Implementing All 145 PHA Recommendations) ~ $2.21M
Estimates may vary based on your specific company.
Cost of recommendation can be adjusted within Risk Alive Platform (i.e., Alarm Typical Cost = $X, Trip Typical Cost = $Y)

Estimated Recommendation Cost
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Estimated Cost Savings

• Implementation of only the Top 13 (~9%) recommendations results in estimated savings of ~ $2.06M
• Implementation of only the Top 32 (~22%) recommendations results in estimated savings of ~ $1.7M
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Remaining Critical Vulnerabilities

After Top 32 Recommendations:

High Severity Vulnerability Bowtie Center Remaining

86-J-111A/112 Rerun Reflux Pump - Damage - Fire/Explosion
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Safeguard 
Bypass 
Module

What It Does & Why It Matters

• Simulates safeguards that are defeated, bypassed, or out of service

• Provides real-time insight into critical vulnerabilities

• Process Safety Risk Awareness: Highlights when critical protection 
layers are compromised

• Operational Planning: Enables teams to schedule work only when 
sufficient safeguards are in place

Key Benefits:

• Reduces unintentional risk exposure during maintenance and start-
up/shutdown

• Integrates bypass data with overall barrier health metrics

• Enables proactive decision-making in control rooms and planning 
meetings

Outcome:

• Stronger Process Safety Management (PSM) through risk-informed 
operational discipline
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•Analyze which alarms are most 
frequently associated with 
high-risk scenarios

• Identify alarms triggered in 
ineffective or redundant 
safeguards

•Prioritize alarms based on true 
risk relevance, not just count

•Optimize alarm strategies to 
reduce noise and increase 
operator effectiveness

How Risk Alive® Supports Alarm Rationalization
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•Highlight equipment tied to 
high-risk safeguard failures

•Prioritize maintenance on 
safety-critical assets

• Justify maintenance budgets 
with data-driven risk profiles

•Reduce unplanned downtime 
by focusing on preventive 
actions with the most impact

Enhancing Preventative Maintenance

16



Critical Spare Parts & 
Inventory Management

• Identify frequently stressed 
equipment components from 
safeguard data

•Prioritize stocking of spares tied to 
high-severity or high-frequency 
risks

•Reduce downtime by ensuring 
availability of critical components

•Optimize inventory with actual 
risk-based demand data
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PHA Critical Industry Data

Risk Alive

Risk Management: Identify and Manage Enterprise Risk

• Use Industry PHA data from to identify common high risk scenarios to ensure important Critical 
scenarios are considered & discussed.
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PHA Analytics Poster
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