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Task 1 
Explain how layers of protection failure and human factors can lead to process safety failure.

In this task I am going to discuss some of the safety measures that are in place to ensure the safety of the workers and the plant in the event that a process failure does occur. Having a number of safety layers reduces the risk of a catastrophic failure occurring. 
In the diagram below this shows a number of layers that are created in order to protect the plant and workers from a potential incident with the outer layers of the diagram being the last resort and containment.
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Image 1 – Loss Prevention and Mitigation Diagram 

Process – each process unit within the refinery is designed and constructed so that the potential hazards that can occur are minimised. Any system or unit that is brought into service has had checks and testing to make sure that it has been created in the correct way.
Each process and chemicals have had all of the characteristics evaluated to ensure that the material and equipment that is being serviced can withstand these over a prolonged period of time. The system is designed with failures in mind with maintenance, monitoring and shutdowns planned in accordance with these findings. 
An example the design process would be the repurposing of tanks 4 and 5 at the RTW, where they were changed from gasoline to ethanol service. Ethanol has completely different characteristics to gasoline – so the inside of the tanks had to be coated in a protective resin, the internal floating roof has to be earthed in a different way due to reduce the static potential and before being brought into service they had to be completely dry as water can cause both the ethanol and gasoline that it is added to deteriorate.

Basic Process Control Systems – these enable the operations team to monitor and adjust systems so that they are working in the most efficient and safe way. The flow, pressure, temperature and other variables are all monitored and allowed to work within a set range. Basic control systems give the plant operators the ability to monitor and trend equipment which gives the opportunity for failures to be predicted. The prediction of a failure can eliminate the issue completely or just minimise the issue that arises.
An example of this would be a tank fill at the RTW where the level within the tank can be seen remotely and allow the operator to fill to an acceptable level within the limits that have been programmed. 

Alarm and Operator Intervention – these precautions are put into place to indicate when the working limits that have been set in the basic Process Control Systems are exceeded. All equipment is working within set ranges that have been programmed with the efficiency and integrity of the plant in mind. If there is a deviation then it must be investigated and rectified as soon as possible.
An example of this would be the LPG loading rack at the RTW, with a pump feeding two loading racks the pressure from the pump sometimes exceeds the maximum working range (12kg) meaning that the wagons cannot load. This alarms within the control room, to depressurise the system there has to be operator intervention where the excess pressure is released to flare.

Safety Instrumented System – all plants within the refinery have safety systems related to them, in some cases these are instrument loops which have fail safes so that the system trips when a variable reaches a set point. A safety loop can run without constant monitoring and work within the set points that have been defined.
An example of this within the blending and shipping area is the AOPS level systems, these radars are used to read the levels within the tanks and uses set points to ensure that they are not overfilled. These systems are programmed with a high-level trip that will close the inlet valves of the tank to prevent an overfilled tank.
Physical Devices – devices such as Pressure Relieving Devices (PRD) are used in a number of different industries to prevent pressure vessels and other equipment from over pressurization by relieving the excess pressure in the system when the limits have been reached. These devices can be used to release gas, steam, liquids or vapours to protect a system, some of these can be released into the atmosphere while others will be released into a controlled system to prevent environmental impacts. Ensuring that all relief devices are functioning in the correct way is vital to protecting the plant, workers and all associated equipment. Over pressurization can potentially cause equipment damage, loss of containment, plant shutdowns and even injuries to personnel.
Relief devices are found all over the plant and on all systems, an example of this would be the jetty sea lines where the products are moved from inshore to vessels. On the end of each sea line there is a relief device so that when the pressure in the stream is exceeded these lift and put the product back into the slop systems. The pressure ratings on these lines can vary which means that the relief device that is on the line has to be rated at the correct pressure so that the rating is not exceeded. Due to their vital role in the systems these devices are removed and tested every six months to ensure that they will work and not lead to a catastrophic failure and product release.

Physical Containment – in the event that there is a spill, physical containment such as bunded areas are very important in protecting the environment as this is the last line of protection. These bunds are found around all tanks and can contain more than the tanks volume in liquid to ensure that none of the product spills over, losing containment. 

[bookmark: _GoBack]Fire Systems and Emergency Response – throughout the plant there are a number of different fire systems such as deluge and a range of different monitors. These systems can be automatic and are activated when the sensors are activated, these can sense gasses, different particles, fire or liquids.
An example of where this is used is the ethanol fire sensors, due to ethanol burning with a naked flame this makes the product very dangerous. In the RTW ethanol is used to dose gasoline so there are two pumps and to tanks located in this area, line of sites are used to indicate these fires and if indicated the suction lines to the ethanol tanks and also the pumps are shutdown to minimise the amount of product to fuel the fire.
Task 2
Evaluate the main function and requirements of the following at your workplace:

a) Safe Working Practices – these are designed in order to ensure that tasks can be completed with minimum risk to the individuals, environment and processes that are to take place. These working practices are created as a result of hazard assessments, accident investigations and also design reports from engineering teams that created these systems.
Procedures are put into place to ensure that the personnel that are undertaking these tasks can carry them out in a safe and efficient way. The key to these procedures is understanding, preparation and communication. Allowing the personnel to gain a full understanding of the job, the equipment required and also the people that are to be involved in the task such as the panel/unit operators.
Understanding – there may be a number of variables that can affect the work that is taking place, ensuring that the workers that are undertaking the task understand all of the necessary isolations to make sure that there isn’t a loss of containment or an increased risk of a hazard occurring. 
Preparation – before undertaking the task the procedure will identify the main equipment required and also the ranges of the more sensitive equipment that is required. For example, if there is maintenance required on a pressure transmitter the documents will indicate what range this is, meaning the correct calibration equipment will be taken to the job and no time will be wasted.
Communication – before undertaking a job on any plant the panel and plant operator must be informed of the work taking place and authorise this as there could be effects on the operation systems that are in use. Whilst the task is taking place there could also be some alarms that are expected to sound on the main panel so making sure that no major process movements are taking place is important to a safe and efficient work.
As part of the employees training safe working practices will be explained and examples will be given in order to ensure that anyone that is taking part in these activities has a clear understanding of what is expected of them throughout their time working on the plant. Ensuring the competency of the workers is key to a safe and efficient work environment where they can feel confident in the work they are undertaking.
Safe working practices are designed to allow all maintenance and tasks that take place within the refinery no matter how small these are to be done in a way that is safe and efficient, minimising or eliminating all potential hazards and failures that may occur.


b) Permit to Work Systems – this system is used to ensure that work is done in a safe and efficient way, by using these in an industry that has a number of different hazards present at all times allow the potential hazards to be identified. 
To undertake a task on the refinery you must have a permit to work, due to there being a number of stages of gaining this permit to work it allows for the potential hazards to be communicated to the workforce. Below are the stages of the permit to work:
Request – any job that is going to be undertaken is either planned or reactive where a request is put into get the issue fixed. This request must be accurate in describing where and what equipment needs maintenance so the potential hazards can be identified.
Review – these requests go through different stages depending on the urgency of the task required, if the task is planned then the request will go through the planning department that will go out into the field and create a work pack which includes detail about the task and also goes towards the creating of the permit. The area in which the work is going to take place will be reviewed with all lines or related equipment identified with the potential hazards and risks. 
Authorise – the permit that has been created whether this be by the maintenance or planning team will include the hazards that have been identified and the PPE that is required in order to combat these. When the permit is required these will be checked by the operations team who are issuing the permit to the maintenance team, before it can be issued the plant operator will gas test and make sure that the area is safe for the work to take place. 
There can also be other variables that effect the work that is meant to take place such as needing vehicle access, venting/draining and other maintenance that is taking place within the same area if any of these can be a potential hazard then the permit will not be issued and the maintenance will have to wait until the conditions have changed.
To authorise a permit the operations team have to sign to release the permit and maintenance team have to sign to accept, meaning that they have signed their names confirming that the area is safe for the work to take place and the hazards/maintenance task to be undertaken has been understood.
Once the task has been completed the maintenance team must hand back the permit to confirm that it has been completed, this can only be done once the field operator has confirmed that the maintenance has been completed to the required standard and the work are has been left in an acceptable way.
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