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[bookmark: _Toc156329435]Introduction. 
Process safety and process safety management is very important on a refinery in the UK to help protect people and the environment. This assignment looks at how process safety helps to prevent the unintentional releases of chemicals, energy, or other potentially dangerous materials during the oil refining process that could have a serious effect on the facility and environment. 
It looks at some of the methods and tools that are employed in order to manage this and discusses various control measures. 	Comment by Rhys Hutton: Clear introduction.






















[bookmark: _Toc156329436]Task 1 

[image: ]
[bookmark: _Toc156315352]Figure 1 - 4 Pillars of process safety (https://www.inbrico.com/hse--process-safety.html)
Process Safety Management (PSM) is vital when operating a site such as Pembroke oil refinery due to the large volumes of hazardous substances and the potential for a serious environmental, economic and consequential disaster if not handled properly. A comprehensive approach to process safety management includes ensuring the integrity and safety of a process and mitigating the risks associated with it, in this case the handling and refining of hazardous substances. (HSE, 2024) 
One such process safety management system is the four pillars of risk-based process safety. This system provides a structured framework for dealing with and preventing loss of containment incidents in a process plant environment. (David Guss, Nexen (A CNOOC Company) , 2022)
The 4 pillars shown in figure 1 are;
· commitment to process safety.
· understanding hazards and risks.
· managing risks.
· learning from experience. 	Comment by Rhys Hutton: Good overview of process safety management.

[bookmark: _Toc156329437]1st pillar - Commitment to Process Safety:

[bookmark: _Toc156329438]Leadership and management. 
This involves establishing a strong safety culture within the organization where all levels of management are committed to promoting and maintaining process safety. This includes creating a culture that puts safety before production, promotes open communication, and encourages a proactive approach to identifying and addressing potential hazards. Examples of this at Pembroke refinery include audits, open door policies to management and safety stations with suggestion boxes, as well as numerous safety programs driven by the management and safety dept. An example, the Goal Zero program, is shown below in figure 2.  (Valero Energy ltd. , 2024)	Comment by Rhys Hutton: 
[image: ]	Comment by Rhys Hutton: Good.
[bookmark: _Toc156315353]Figure 2 - Goal Zero safety program (Valero, 2024)
[bookmark: _Toc156329439]Workers and contractors.  
To ensure a safe environment it is vital that the safety culture extends to and includes the operators, tradespeople and contractors who work on site as well as management. This is the case on Pembroke refinery as there are systems in place such as the Stop Work Authority system whereby any worker, no matter their authority has the right and is actively encouraged to stop any unsafe work they see no matter who is doing the unsafe act. By having systems such as this it ensures that all levels of the organisation ‘buy into’ and commit to the safety culture. (Valero Energy ltd. , 2024)
[bookmark: _Toc156329440]Safety department. 
To ensure full commitment and conformity to the safety systems there is a full-time safety department based on site. This department regularly reviews and updates the existing safety protocols and procedures and perform daily field engagements with all levels of staff to highlight and discuss/improve areas of potential risk. By doing this it ensures that the safety systems are relevant and current. Having this team whose sole responsibilities are safety related is a huge step towards achieving the ‘first pillar’ of committing to process safety. (Valero Energy ltd. , 2024)
[bookmark: _Toc156329441]Accountability and Responsibility.
Clearly defined roles and responsibilities for process safety must be established throughout the organization. This includes ensuring that personnel at all levels understand their roles in maintaining process safety, and holding individuals accountable for their contributions to the safety of the facility, as well as holding any personal accountable for breaches in certain safety systems. At Valero most safety breaches are resolved with retraining or education but there are certain rules, the ‘7 Lifesaving Rules’, that can be met with instant termination of employment depending on seriousness of the breach.   	Comment by Rhys Hutton: 





[bookmark: _Toc156329442]2nd pillar - Understanding Hazards and Risk:

[bookmark: _Toc156329443]Process Knowledge and Understanding.
A thorough understanding of the processes and equipment is essential. This includes having accurate and up-to-date documentation, conducting process hazard analyses (PHA), and regularly updating process safety information. It is important that all positions in the refinery are aware of the general risks as well as risks that may be unique to that unit/area. A good example of this is on the Alkylation unit at Pembroke refinery. On this unit, all of the usual risks associated with the rest of the refinery apply but there are also huge quantities of HF acid present which comes with its own risks. As such it is vital that any personnel working on the alky are aware of these additional hazards and risks and what is being done to manage them. On the alky there are advanced acid detection and shutdown systems in place as well as all workers and operators within the unit limits having to wear various degrees of chem suits.  
[bookmark: _Toc156329444]Hazard identification and Risk Assessment.
Establishing risk levels and then reducing them to acceptable levels is crucial for preventing losses of containment that could cause damage to personnel and the environment. This is done by conducting risk assessments, such as Hazard and Operability Studies (HAZOPs), process hazard analyses (PHAs) and Quantitative Risk Assessments (QRAs). By thoroughly carrying these assessments out on a regular basis, it helps identify and prioritize potential hazards so that suitable control measures can be created and implemented which in turn guides decision-making in terms of risk reduction measures.	Comment by Rhys Hutton: 







[bookmark: _Toc156329445]3rd pillar - Managing and Controlling Risks:

[bookmark: _Toc156329446]Operating Procedures and training.
Developing and maintaining clear and accurate operating procedures ensures that processes are conducted and controlled in a safe and consistent manner. As well as having these procedures in place, it is vital that all personnel are sufficiently trained to follow them. Having regular and proper training days as well as good site wide communication is also crucial in ensuring that personnel understand and follow these procedures.
[bookmark: _Toc156329447]Mechanical Integrity and maintenance. 
Ensuring the integrity of equipment through regular inspection, testing, and maintenance is one of the key measures in preventing loss of containment incidents. This includes preventative measures such as monitoring equipment for signs of wear, corrosion, and other potential failures as well as reactive measures such as having teams in place to react quickly and effectively when equipment fails unexpectedly. 
[bookmark: _Toc156329448]Management of change.
Implementing a robust system for managing and reviewing changes to processes, equipment, and personnel helps prevent unintended and unseen consequences. This involves thoroughly evaluating proposed changes, assessing their impact on process safety and any existing risk assessments, and implementing necessary safeguards as well as communicating these changes to all parties involved so that everyone is aware of them and how they may have affected the previous procedures and processes. 	Comment by Rhys Hutton: 

[bookmark: _Toc156329449]4th pillar - Learning from Experience:

[bookmark: _Toc156329450]Incident Investigation.
Even when applying all of the previously mentioned steps, there is always a slight possibility of a sudden drastic system failure or something that was missed in the assessments. If/when this does happen and an incident occurs, no matter how small, it is essential to conduct thorough investigations to determine the root causes. This helps get down to the very base of the problem and how it was allowed to happen. The findings should be shared with all staff and other companies in the industry as it is often found that when an incident occurs on one site, several others are on the same course. At Pembroke refinery this approach is also taken with regards to near misses, as under slightly different circumstances the outcome could be very different. By investigating and properly learning from incidents and near misses it helps to improve processes and systems in order to prevent similar incidents occurring in the future. (Oil and Gas IQ, 2021)

[bookmark: _Toc156329451]Continuous Improvement.
Establishing a system for ongoing improvement involves regularly reviewing and updating process safety measures based on new information, technology, events and lessons learned from incidents and near misses in the same and other similar industries. 	Comment by Rhys Hutton: 


Summary
By integrating these four pillars into the process safety management system, organizations can enhance their ability to prevent and mitigate the consequences of loss of containment incidents in the petrochemical industry. Properly applying this approach helps protect personnel, assets, and the surrounding community while ensuring the continued safe operation of the facility.	Comment by Rhys Hutton: A good explanation of the four pillars of the process safety management system and linked to the company worked for.







[bookmark: _Toc156329452]Task 2
Process control measures play a crucial role in preventing incidents such as losses of containment on a process plant like Pembroke refinery by ensuring the safe and efficient operation of the various industrial processes and shutting down/limiting loss of control when these processes experience upsets. There are numerous examples of these process control measures, that can be split into two categories, control systems and control devices. (nibusinessinfo, 2017)	Comment by Rhys Hutton: 
[bookmark: _Toc156329453]Control Systems:

[bookmark: _Toc156329454]Real-time monitoring and feedback.
Process control systems continuously monitor key parameters such as temperature, pressure and flow rates in real-time. Sensors monitor these parameters and feedback this information to the control system, allowing the Panel Operator to make immediate adjustments to maintain optimal operating conditions.
[bookmark: _Toc156329455]Automated Control Systems.
Automated control systems such as Distributed Control Systems (DCS) and Programmable Logic Controllers (PLCs) make life a lot easier for the Panel Operators by part-automating control of the equipment and process. (CircuitGlobe, 2020)
These systems automatically adjust control devices such as valves, pumps, and motors, using feedback loops and Proportional-Integral-Derivative controls (PID). With these, the system can maintain setpoints for various parameters by continuously comparing actual values with desired setpoints and making adjustments to minimize deviations. (the-working-of-a-pid-controller, 2022)
[bookmark: _Toc156329456]Alarms and Alerts.
Various alarm systems are integrated into the units and control systems to alert workers in case of abnormal conditions or potential issues. Thanks to these alarms Operators can take corrective actions promptly, preventing minor deviations from escalating into major incidents. There are also unit alarm systems to alert workers out in the field if the unit has become unsafe. These can be manually activated or can be activated via hydrocarbon sensors and other sensors.	Comment by Rhys Hutton: 

[bookmark: _Toc156329457]Control Devices:

[bookmark: _Toc156329458]Emergency Shutdown Systems (ESD).
ESDs are designed to rapidly and safely shut down processes in the event of emergencies or critical failures. These systems can be triggered automatically based on predefined criteria detected by the control system or manually by operators. There are various ways ESDs shut the process down, but the most common methods are by tripping heaters, shutting HXVs, dumping acid vessels and activating pressure relief spillbacks.
[bookmark: _Toc156329459]Valves (HXVs/SDVs, PSVs/PRVs & NRVs).
These valves are all control devices that allow the process to be safely controlled and regulated. HXVs/SDVs are valves that when activated by the emergency shutdown system either fully open or more commonly fully shut to stop the flow of fluid or drain a vessel They have no middle ground and cannot be part activated they are either open or closed. (AllAboutPiping, 2023)
Pressure Relief Valves (PRVs) work by opening gradually during normal operation to maintain an optimal pressure level inside the vessel. If the PRV fails to maintain optimal pressure, the Pressure Safety Valve (PSV) kicks in. This valve opens quickly to dump the gas/liquid to blowdown and avoid over-pressurization. It operates when a set pressure is reached, preventing a potential safety incident. (indvalve.com, 2018)
Non Return Valves (NRVs) only allow a process fluid/gas to flow in one direction. This boosts safety levels massively as it prevent leaks or fires being fed by back flow. 
These valves are all used in conjunction to ensure process safety. Using a pump fire as an example once the fire is detected and the HXV on the pump suction activates, the fire should be quickly starved of fuel as the HXV has removed the suction and the NRV is preventing any backflow feeding the fire from the discharge side. 	Comment by Rhys Hutton: Good work on the process control measures, good description of each measure that is in place.



[bookmark: _Toc156329460]Task 3
Process safety procedures are essential to ensuring the safe operation of industrial processes, particularly in a high-risk environment such as a refinery. These procedures are designed to identify, manage, and mitigate potential hazards to prevent incidents that could lead to injuries and environmental damage. Below are some key process safety procedures:
[bookmark: _Toc156329461]Process Hazard Analysis (PHA).
By conducting a thorough PHA, it allows the refinery to identify and assess potential hazards associated with the process, considering everything from equipment failures to human error and external events. This allows management to design and implement appropriate countermeasures to deal with every foreseeable occurrence. 
[bookmark: _Toc156329462]Standard Operating Procedures (SOPs).
By developing and implementing detailed SOPs for all critical tasks and operations it means that by following these detailed step-by-step instructions, you can ensure consistency, compliance with safety protocols, and the correct execution of tasks.
[bookmark: _Toc156329463]Training and Competency Programs.
Providing comprehensive training programs for personnel involved in the operation and maintenance of the process ensure that operators and other staff are well-trained, competent, and aware of potential hazards and emergency response procedures.	Comment by Rhys Hutton: 
[bookmark: _Toc156329464]Permit-to-Work System.
The permit-to-work system controls and authorizes specific tasks only once they have been thoroughly risk assessed and planned out. This ensures that work is conducted safely and to the necessary standard as well as ensuring that all work is fully documented and controlled. By obtaining the necessary permits and coordinating work activities it prevent conflicts and ensures that maintenance staff are communicating with Operations and only working on equipment that has been fully isolated. Working without a valid permit is considered breaching a lifesaving rule at Valero and can result in dismissal. 
[bookmark: _Toc156329465]LOTO (Lock Out Tag Out).
LOTO is a safety procedure designed to protect workers from hazardous energy sources during maintenance or servicing of machinery. It involves fully isolating equipment by placing locks and tags to prevent accidental startup and ensuring zero energy of the equipment. This ensures the safety of personnel, preventing potential injuries or fatalities caused by unexpected energy releases.
[bookmark: _Toc156329466]JJSVs and JHAs.
JJSVs are a meeting between Operations personnel and maintenance prior to a permit going live. In this meeting the Operator will discuss the job with the maintenance staff to ensure they are working on the correct equipment, have the correct PPE and permit and are happy with the job and specific unit information such as emergency muster points and eyewash stations.
A Job Hazard Analysis (JHA) is a dynamic individual risk assessment for identifying and evaluating the hazards associated with a specific task. It aims to prevent accidents by ensuring full awareness of the hazards and ensuring steps have been taken by the individual to mitigate them.	Comment by Rhys Hutton: Good examples used for the safety procedures that are in place when out on site.
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