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[bookmark: _Toc104118144]Introduction
This project proposal involves the upgrade of SIL1 level instruments 18TA0306LT20 and 18TA0307LT20 on the Therminol 3 (TH3) benzene receiver stage 1 and stage 2 vessels to SIL2 rated instrumentation to meet SIL2 process safety requirements. The type of level instrument being replaced is a VEGAFLEX 81 guided wave radar with an exchangeable 316L metal rod, each controlled by a DeltaV SIS intrinsically safe protection loop. These level instruments are used as a critical safety barrier to prevent overfilling of the vessels containing extremely hazardous Benzene liquid/vapour as well as hydrogen gas that would lead to catastrophic failure of the compressor, potential fire and possible fatality.
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[1]


Figure 1 - VEGAFLEX 81 Guided Wave Radar Instrument [1]


[bookmark: _Toc104118145]Justification
The reason for this change was identified in the Layers of Protection Analysis (LOPA) process hazard analysis, whereby the SIL1 rating of the level instruments created some concern and placed the LOPA scenarios at the upper end of the ALARP (as low as reasonably practicable) and as such are among the group of highest process safety risks on the Newport site. LOPA is a method used to assess high consequence scenarios to determine if the combination of probability of occurrence and severity of the consequences meet the risk tolerance standard set by Eastman Chemical Company. 
[bookmark: _Toc104118146]What is SIL1 and SIL2?
SIL (safety integrity level) is a measure of safety system performance carried out by safety instrumented systems in terms of probability of failure on demand (PFD) and risk reduction factor (RRF) and applies to the complete safety function loop. As shown in figure 2 below, SIL1 has a PFD of 10-2 to 10-1 meaning it reduces the risk of the hazard by a factor of 100, whereas the process hazard analysis specifies for the TH3 benzene receiver’s a RRF of 100 or more. [2]
There are 4 levels of SIL rating in IEC 61511-Functional Safety, SIL 1, 2, 3, 4 where a higher SIL capability rating means, stricter requirements, and a lower probability that the system will fail to perform properly. [3][4]
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Description automatically generated]Figure 2 - How RRF and PFD relates to SIL [4]






[bookmark: _Toc104118147]ALARP
ALARP considers the risk and probability of death due to this. As it was identified in the LOPA that the SIL1 receiver levels place them in the upper end of the ALARP scale, this means that there is a probability of these instruments failing and thus causing 1 death in 1000 years which is categorised as intolerable by the HSE, thus risk reduction must be taken regardless of the cost. [5]
[bookmark: _Toc104118148]Due date for completion 
The project is expected to be completed by mid Q3 2022.
[bookmark: _Toc104118149]Budget 
Capital budget of £20,000 +/- 50% contingency approved for the project, this includes materials and labour costs.
[bookmark: _Toc104118150]Constraints 
There are a few constraints that could pose a risk to the success of the project. As the Benzene receiver vessels will have to be out of operation while the changes are being implemented, this will require planned shutdowns for the vessels based on when the process can be made available, if they are in high demand this may introduce delays, but safety is paramount, thus the plant will have to cease production for this work to be completed. To overcome delays, regular meetings will be held with the process department to ensure that they are aware of the requirements. 
Having the time to plan and implement the project may also pose a risk, as there are other work commitments and responsibilities as an E/I Technician, as well as other high priority jobs taking place throughout 2022. Discussions will be held with the E/I Planners to ensure that this project doesn’t clash with other jobs. 
Supply shortages and delivery delays may also pose a risk, it will be important to source the correct equipment and place the required orders as soon as possible to minimise delays.






















[bookmark: _Toc104118151]Gantt Chart Figure 3

Figure 3 above shows the Gantt chart for this project proposal, breaking down the key areas of the project into smaller sections with individual components so that an estimated timescale can be assigned to each component. A key is attached to explain the colours used. The slack time shown in grey, is allocated to some tasks to show the amount of time the task can potentially be delayed without hindering another task, where there’s potential to carry out more than one task at one time.
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