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Introduction 

In order to provide a broad holistic solution that mitigates human factors in process safety 

management and optimizes the overall performance of a petrochemical processing operation, it is necessary 

to resort to one or more process safety management and competency assurance strategies that include 

analytical and performance development solutions.  These solutions are principal to helping a petrochemical 

processing operation prevent a process safety incident that results in injury and/or loss of life, a release of 

toxic and/or environmentally damaging material or non-compliance with legislated and industry-regulated 

requirements.   

Most process safety incidents have a root cause in human factors, from the design phase through the 

operational lifecycle.  Using process safety management and competency assurance strategies are important 

to maintaining a license to operate and an ongoing reputation as a safe, responsible and profitable operation. 

Historical Approach 

There was a time when the process operations industry focused on “training”.  As large scale process 

safety incidents scarred the industry (Occidental Piper Alpha, BP Texas City, Union Carbide Bhopal, and BP 

Macondo) and causal analysis improved the industry’s knowledge of the root causes, the human factors and 

error cycles were illuminated.  

Learning solutions for process operations needed to examine the human factor and shift the focus to 

measured ability to competently and safely perform tasks rather than completing a basket of training 

activities.  

The historical approach in the refining industry was focused largely on personal safety classroom-

based training and ad hoc tribal knowledge for learning how to operate, troubleshoot and maintain ongoing 

operations. Responding appropriately to abnormal conditions was learned by experiencing them.  Highly 
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reliable operations now focus on human performance as well as equipment performance and reliability.  

Prevention of “out of the operational envelop” has become the focus.   

Holistic Solution 

There is an appetite in the industry for examining existing tactics and looking for the best strategy 

and new approaches to allow organizations to prove they have a comprehensive approach to competency 

assurance and reliable operations.  The old mantra of “trust me” has shifted to an evidence-based “show me” 

as it pertains to people’s ability to perform all aspects of their role. 

The implementation of process safety management strategies for ensuring the integrity and reliability 

of processing equipment and safety systems is crucial to eliminating safety incidents and equipment failures 

and to increasing overall productivity. Depending on the perceived risk, the process safety management and 

competency development tactic involves utilizing one or more approaches that are appropriate for each work 

activity, the resources involved, and the organizational culture.   

Performance optimization and improvement include identifying the types of equipment inspections, 

tests, ongoing maintenance and corresponding personnel competencies that are required to ensure equipment 

continues to function as per its intended design and implementation. Performance optimization also includes 

performing internal audits to ensure compliance with legislated and industry-regulated requirements such as 

training, emissions monitoring and quality of product.  

This holistic approach comprises assessing the work activities, design specifications and operating 

limits for each piece of equipment in a process. 

      With this in mind, the process safety management and competency assurance solution should 

comprise the following analytical and competency assurance activities: 
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• Ongoing monitoring that practices and procedures are in place to ensure standardization for repairing 

and making adjustments to equipment and to ensure personnel are trained to safely and competently 

execute the practices and procedures. 

• Ensuring a system is in place to monitor, track and easily disseminate various documents and digital 

assets such as 

o P&IDS 

o PFDs 

o Design Basis Memorandums 

o Functional Descriptions 

o Control Narratives 

o Cause and Effects 

o Sales Specifications 

o Equipment specifications 

o Training materials 

o Evacuation plans 

o Location of muster points 

o Location of SCBA equipment 

o MSDSs 

o Location of permit office(s) 

o Root cause analysis that have been performed on past incidents 

o Trend analysis that have been performed 

o Gas-monitoring equipment and bump test stations 
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• Ensuring operating and maintenance personnel have clear assessment evidence of both the 

underpinning knowledge and the demonstrated ability to perform the risk-based tasks encountered in 

their roles. 

• Ensuring personnel are trained and competent gathering data during routine rounds, creating reports 

that are properly formatted and recorded. 

• Ensuring personnel are trained and competent responding to various process conditions and 

appropriate actions are taken to address deviations. This includes but is not limited to spotting leaks, 

spills, structural cracks and breakages; listening for abnormal noises; making process adjustments; 

and heading off problems at the pass by performing trending analysis. 

• Ensuring personnel are trained and competent donning appropriate PPE for various types of work 

activities. 

• Ensuring personnel are trained and competent operating process units, areas and equipment within 

the specified design parameters. 

• Performing drills at times when the personnel least expects it in the interest of consistently improving 

personnel abilities to use critical thinking to perform spur-of-the-moment analysis and respond 

appropriately to various types of process upsets that could potentially occur. This requires developing 

scenarios that operators will respond to and from which learning will occur. 

• Implementing a system for monitoring and scheduling the following: 

o Routine maintenance work  

o Ordering materials 

o Repairing parts  

o Performing inspections and tests 

 
Copyright © SMT Plus Inc & SMT Plus Canada Ltd, 2014                                                                  5 

 



 

• Implementing a system to ensure maintenance and repair work is performed in accordance with 

design codes, engineering standards, and manufacturer’s recommendations. 

In a nutshell, a holistic performance optimization solution comprises the following: 

• Analysis, assessment and execution of recommendations for improving and optimizing operational 

performance for petrochemical processing facilities. 

• Execution of recommendations through the following approaches and resources: 

o Process simulation and assessment 

o Provision of SMEs knowledgeable in hydrocarbon processing operations to assist with 

competency development 

o Provision of Sr. Learning Advisors and Consultants knowledgeable in adult learning with 

experience designing competency development solutions  

o Implementation of competency assurance infrastructures, platforms, portals and programs 

o Design and development of operator reference manuals, practices & procedures and training 

guides 

o Design of competency development and assurance strategies and activities such as curriculum 

paths, competency assessment, online courseware, in-field drills, immersive virtual 

simulations and interactive digital media assets 

The recommendations presented above contribute to optimizing personnel performance, ensuring the 

integrity and reliability of equipment, and managing the risks of operating a petrochemical processing 

facility.  This in turn significantly affects an organization’s abilities to prevent environmental accidents, 

ensure safe working conditions and achieve higher levels of profitability. 
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