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Task 1

There are many layers that are in place when it comes to process safety, these layers are there to help mitigate against any potential failures developing. Multiple layers of protection are also vital because if one layer fails then there are subsequent layers that should help to minimise process safety failures. Ultimately human error plays the biggest part in process safety mistakes. A research article written for IOSH (Institution of Occupational Safety and Health) magazine called Errors on Trial asks the question of whether or not human error is an unavoidable part of human activity. Leathley writes, ‘even if we try to understand the chains of errors that cause accidents, disasters will still happen’ (2017, p.24). She also writes that with increased complex automation, humans are less likely to recognise how a system operates and be more prone to error because of this lack of operational awareness. Lethley states, ‘the more we automate processes, the less capable people become to cope with problems when they occur’(2017, p.24). Taken this into account, it is of paramount importance that all process safety procedures are carried out correctly in order to operate safely.

Routine maintenance is large part of making sure process safety is increased. This maintenance can range from planned maintenance on turbines and pumps to instrument maintenance on transmitters and electrical installations. The importance of maintenance relating to process safety is highlighted by the health and safety authority ‘Regular maintenance is essential to keep equipment, machines and the work environment safe and reliable. Lack of maintenance or inadequate maintenance can lead to dangerous situations, accidents and health problems’ (Maintenance Work, 2020). As the above states, the maintenance must be carried out by trained professionals to a high standard. If procedural steps are missed out or work is undertaken to a poor level then reliability and failure is vastly increased which can have a direct impact on process safety. An example of this would be a bearing technician not properly checking the vibrations of certain pump bearings, this could potentially lead to a bearing failure which would in turn make the pump dangerous to run. A sudden pump failure could have a detrimental effect to process safety and technicians working in the area.

The main process safety layers include permit to works, risk assessments and operational procedure. These safety systems are put in place to help eliminate risk and make sure everyone involved with the jobs are aware of all hazards associated with the work. But like all safety systems they have to be carried out correctly, if the information included is wrong or out dated this can lead to process safety failures. The permit to work includes all sorts of information relating to a piece of work taking place. Information included in the permit includes location, equipment tag number and PPE. If any of this information is wrong, it could lead to worker being sent to a unit which is not safe to enter, they could also start working on the wrong piece of equipment, this could obviously have a disastrous effect on process safety if this was to happen. This just highlights how a simple human error could lead to large safety failures. Probably the most important safety system we have at Pembroke refinery is procedures, these are step by step instruction on how to carry out work in a safe manner. There are procedures for simple work such as taking samples and large work such as isolating vessels. There are two main types of human error relating to procedures, one relates to how up to date the procedure is with the current infrastructure out on the refinery. Equipment is always being retrofitted and updated to replace redundant equipment out in the field, if a procedure is old and has not been updated to reflect new process equipment, it is wrong and therefore following procedure could still lead to process safety incidents. The other human error scenario is where workers deliberately ignore procedure or take short cuts because they believe specific steps are not needed, this is explained further in research from the HSE ‘Violations (non-compliances, circumventions, shortcuts and work-arounds) differ from errors of judgement in that they are intentional but usually well-meaning failures where the person deliberately does not carry out the procedure correctly. They are rarely malicious (sabotage) and usually result from an intention to get the job done as efficiently as possible’ (Human factors/ergonomics – Managing human failures, 2020).

Task 2

Safe working practises are extremely important at Pembroke refinery, they must be carried out and followed correctly to prevent possible major process incidents. Safe working practises start with LPSA’s (loss prevention self-assessments), these are mental risk assessments that must be performed before any work task is undertaken. An LPSA looks at the fundamentals of a job such as adequate access and egress points and what are the risks involved with a job. These hazards can take the form of chemical, radiation and excess noise levels for example. It also looks at environmental parameters such as the weather, heavy wind might impact a job involving a crane as cranes are only allowed to operate below certain wind speeds. The crane jib could move excessively in high winds creating hazards for nearby infrastructure and workers in the general area.

Another vital safe working practise is gas testing. Gas testing must be carried out for any job where there is a risk of hazardous substances being present in the area where technicians are working, the main risk with gasses is if they are flammable as they could create an explosive atmosphere. This would mean that any job with the risk of creating a spark could act as an ignition source for these gasses and this could then in turn lead to a major fire or explosion. Gas testing is also vital before any work in confined spaces starts, this is because oxygen levels might be too low for work to go ahead without relevant precaution being taken. The main three types of gas testing situation found in Petrochemical industries are described below in research by Afnan Tajuddin ‘The first are oxygen hazards, in the air we breathe if there’s too much or not enough oxygen you or your work mates may die. Secondly explosive gases and flammable vapours, which, when mixed with air in certain proportions can lead to fires or explosions. Finally, harmful or toxic gas hazards; these cover everything from inert gases like nitrogen, used in purging operations, which, simply displace the oxygen out of the air we are breathing, right through to the nerve gases like Hydrogen Sulphide, which chemically interfere with the cells in our body’(HSE,2020). 
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Figure A-Gas testing being performed

Another key safe working practise at Pembroke refinery is the LOTO (lock out tag out) system. This system is implemented to safely isolate equipment that maintenance are going to be working on. A LOTO pack is put together that has all the isolation associated with a specific task listed with the position of the isolations, this normally being either open or closed. These individual isolations are then written down on individual LOTO tags that are then hung on the isolations when they have been correctly isolated. An example of this would be closing the inlet and outlet valves on a PSV, while opening the PSV’s vents to de-pressure it. Once the PSV is isolated and de-pressured LOTO tags will be hung on the individual isolation, once in place, it should not be possible for the isolations to be reversed. These isolations are then verified by maintenance before the job is undertaken, thus adding another safety layer to the LOTO system. Another extremely important variation of this system is for isolating electrical equipment. As multiple maintenance personnel might be working on the same piece of electrical equipment it is vital they all have their own tag and lock, this is explained further in research from Juan Rodriguez ‘With this secured process, all individuals working on the same circuit or equipment have individual locks that they secure onto a disconnect device before working on the system. The LOTO procedure also requires that each worker fills out a tag that is hung from their lock, including their name and a description of the work they are doing’ (What is a Lockout/Tagout (LOTO), and What Does it Involve?, 2020). Not until the job has been signed off and all tags removed can the equipment be re-energised.
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Figure B-LOTO installation

The main purpose of all the different types of safe working practises are to minimise health and safety hazards and eliminate major safety incidents, but they must be carried out correctly to ensure potential hazards are reduced. One of the most important safe working practises is the permit to work system, this will be detailed below.

The permit to work system ‘is a formal documented system, used to control high-risk activities. They are usually issued by a manager or supervisor and allow a person or group of people to carry out a task, under strict controls. Permits will authorise certain personnel to carry out high-risk work at a specific time, providing that the procedures detailed in the permit and referenced documentation are followed (The Purpose Of A Permit To Work System, 2020). Permits are issued at Pembroke refinery for any work that is taking place, they include a risk assessment relevant to a specific job as well as a timescale for the work to be completed, the number of workers allocated to a job and the details of the permit issuer and acceptor. A permit will also include blue actions that are mandatory and come with the selection of the icon and black actions have been added by the risk assessor and are specific to the task. The back page of the permit depicts a refinery map showing the locations of the eleven muster points that located around site as well as muster information that relates to what to do in the event of an emergency situation. Located on the back page is also a signing section which all workers have to sign to state they have read and understood the information within the permit and have accepted the permit conditions.


Figure C-Example of a permit to work
 
A permit to work system is vital in controlling high risk activities because it identifies all the work-based hazards associated with a task and also highlights all the steps that should be taking to mitigate against those hazards. In order for a permit to be issued it must first have all associated isolations signed of electronically, this means the LOTO isolations relating to a task have been carried out and declared isolated on the internal RAP program, this is confirmation the isolations have been signed off and the piece of equipment is safe to be worked on. A permit can also not be issued until the relevant gas testing has been carried out and signed off on RAP. Another reason a permit brings about good control of high-risk activity’s is that the permits have to be collected by the workers performing the jobs, and the permits are issued by the lead operators running the individual units who are aware of the job specification in detail. This means the lead operators can talk about the work with the technicians carrying out the jobs when the permits are collected. They can talk about any potential issues and queries before the jobs are started and can go into detail if there any specific requirements such as PPE. An example of this would be for any permit taken out on the Alkylation unit. The permit would include a risk assessment relating to HF acid and would specify the class of PPE required. For example, a C class air fed suit would be a mandatory PPE regulation for any job on the Alky that involved breaking containment. This would be clearly stated on the permit.
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