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	06/04/22
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	Submission method:
	All written assessments, where practical and possible, must be submitted via Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment specification into Turnitin or it will match many similarities with other students’ submissions.)
Alternative submission method (if applicable): 
Late submission of the assessment will result in a late penalty mark.  Penalties for late submission: Up to one week late, maximum mark of 40%.  Over one week late, 0%.  Only the Extenuating Circumstances Panel may approve a change to submission dates.

	Academic honesty / referencing:
	Academic honesty is required. In the main body of your submission you must give credit to authors on whose research and ideas your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have used, cited or quoted in order to complete this assessment.  



	Module Learning Outcomes 
(from module syllabus)

	
1. Demonstrate a knowledge and understanding of research skills and methods to present findings in a format appropriate to the assignment. 
2. Demonstrate an ability to use ICT to record, organise and present information. 






	
TASK DESCRIPTION



The skills needed for higher education are ultimately gained through studying at that level; they evolve and mature through practice, trial and error, feedback from others and student reflection. This module aims to provide you with the underlying study/research strategies and software skills that can accelerate that learning process.  You are encouraged to develop a reflective, active, positive approach to learning, and to take responsibility for your own learning.  Such skills promote a deeper understanding of the topics studied throughout the programme; they support lifelong learning, and are the transferable skills desired in the employment context.

For this assignment you are required to develop a portfolio of evidence that consists of three elements:
Element 1. A literature review.
Element 2. An individual written research report on an engineering subject of your choice.
Element 3. An individual presentation that presents your research report findings.
The production of the report will require IT skills, secondary research, critical thinking, academic skills such as referencing and report writing convention.

 
Element 1.

A requirement has arisen in your company for the provision of an external fuel tank. The tank will hold 25000 litres of kerosene fuel, intended to fuel a self-contained gas turbine generator. You are required to carry out a literature review of regulations pertaining to the installation of the tank.
  
This should include at least:

Siting, considering proximity to buildings etc.

Construction of base plinth.

Bunding, including requirements to maintain the bund integrity and capacity.

Electrical supply for contents gauges and shut-off valves etc.

The tank will be sited in a grass area with no direct access to heavy tankers. Provision must be made for remote fill and drainage.

This list is not exhaustive and is intended as a base for your research. 

Your report should be of 1500 words and must contain a full bibliography.








Kerosene Fuel Tank Installation

Introduction
It states that the 25000 litre Kerosene tank is to supply a self-contained gas turbine generator. The tank and supply lines should meet safety standards with equipment added into the system to aid in safety and control. 
Kerosene is a hydrocarbon fuel derived from petroleum that has a number of uses including jet engine fuel, domestic heaters and lamps. In the refining process kerosene comes as a by-product of petroleum meaning that it does not cost much to create in the process. 
With the current climate storage of fuels has changed a lot in order to make the design and installation safer and have more control of the risks. These changes to legislation and regulations covers both domestic and commercial storage. This review will cover the legislation and regulations that control the installation and use of Kerosene tanks for business. 

Considerations & Regulations

Containment
[bookmark: _Hlk89870108]Due to the self-contained gas turbine generator being fuelled by the fuel tank there are set standards and regulations in place from the government website. Environment Agency’s oil storage regulations of 2001, state that “storage containers with a capacity of 200 litres or more (at an institute, a commercial or an industrial site) or capacity of 3500 litres or more (at a domestic dwelling), must be stored in a bunded tank”. UKBFT team. (2020). This means that the tank must have some sort of leak prevention/ control such as a double skinned tank or the tank being placed in bund that will contain a leak or stop it from spreading outside of a controlled area. This is backed up from the government website as they state “You must install secondary containment around your container to catch any oil that leaks. Secondary containment is usually either: a drip tray beneath the container or a bund – an outer case which holds the container.” “Fixed tanks must be bunded. Other containers can be bunded or use drip trays. Secondary containment does not include: ‘double-skinned’ or ‘twin-walled tanks’, where the tank is surrounded by a second outer skin for extra strength or oil separators. If you use a bund, it must hold 110% of the capacity of the container.” Environment Agency and Department for Environment, Food & Rural Affairs. (4 August 2020).  
As this tank is to be in a grass area it is best to place the tank inside a bund using earth as the bund walls and have a track down into the bund for vehicle access. 
A drainage system will need to be installed inside the bund to allow for water and any leaks from the tank to drain away into slop tanks where it can be collected and pumped away either remotely with lorries or by the operators on plant.  

Design & Build
Next, you need to think of the design of the tank and ensuring that will be able to withhold what is being stored. This is due to certain materials being better than others for different purposes such as longer service life, anti-corrosive, etc. Due to the fuel tank being fixed its design needs to be made to the British Standard 5410 or the following. Depending on the choice of material used for the tank it must either follow “Oil Firing Technical Association (OFTEC) standard OST T100, if your container is plastic” or “OFTEC standard OFS T200 or British Standard 799-5, if your container is metal”. Environment Agency and Department for Environment, Food & Rural Affairs. (4 August 2020). 
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Description automatically generated]A concrete plinth will also need to be made for the tank as it is to be in a grass area. This is to ensure the tank is built on a level platform, and to ensure the footings are strong under the tank. The material used for the tank will decide the size of the footings and whether the tank needs to be raised from the floor. This can be seen below with example 1 and 2: 

Example 2                       
Example 1                                                                          
Oil Firing Technical Association. (2004).                              

Positioning
The positioning of the tank is something that would have already of been considered and a location should already have been chosen. The location being considered should minimise the chance of the tank being damaged due impact. As stated on the government website “You must position your container somewhere that minimises the risk of it being damaged by impact, for example away from driveways, tanker turning circles and fork lift truck routes. Or you must make sure that any impact will not damage the container, for example by placing barriers or bollards around the tank”. Environment Agency and Department for Environment, Food & Rural Affairs. (4 August 2020). 
This means that how the tank is filled will also have to be considered as if it is filled by lorries then markers, bollards, guides will have to be used in order to protect the tank from being damaged. Another idea is putting in place concrete curbs so that lorries and other vehicles will feel the edges. The location will also be dependant on access and safety, as access for refilling will be required but it should not be located next to areas busy with large moving vehicles. 

Additional to the tanks positioning on plant you also need to consider which way to face it for ease of piping it to the generator along with pumps and valves. The orientation should also be considered for access for remote filling from lorries and for maintenance and installation work to be carried out. For maintenance and installation work there will need to be access to onto the roof and around the tank and any other instruments and equipment that are to be used on it. 
Implementing safety equipment for those working on top of the tank should also be considered as this is governed by “BS 13700:2021”, which aims to “provide guidance for permanent counter-balanced edge protection used for the life expectancy of the facility (compared to it being used temporarily)”. Simplified Safety. (2021). 

Filling
How to fill the tank is an area that must be considered as filling it remotely with delivery tankers requires extra containment as described, “If you fill your container via a remote fill pipe you must use a drip tray to catch any oil that may be spilled during the delivery. A remote fill is when you fill your container at a fill point that’s outside the secondary containment (the bund or drip tray designed to capture leaks from the container). During a remote fill, the tank might not be visible from the fill point.” Environment Agency and Department for Environment, Food & Rural Affairs. (4 August 2020). 
Due to the tank not being aligned with a process it will have to be filled remotely with lorry deliveries. This would mean that instruments will need to be attached onto the tank and supply lines so that the level and flow to the gas turbine generator is controlled and measured to ensure that there is always a level within the tank to stop the turbine from running dry. This would include general measurement, control, and safety instruments. These will all need power and programmes put in place to ensure high safety.

Control
Power will need to be supplied as valves and other equipment will need it to operate and control. Some of the safety equipment may also have either a backup supply or a fail-safe mode to ensure that in the event of power failure the system fails into a safe mode and stops anything from over pressurising or running dry and causing damage to itself and the rest of the system. 
For a proper safe system there should be a shutdown valve at the base of the tank. This ensures that if the level runs too low then it will close, sending a signal to the gas turbine to turn off to stop it from running dry.
In the tank there should be a form of level measurement such as a float or radar. This will ensure that the level within the tank is always monitored. There should be high- and low-level alarms, and a shutdown point which will close a shutdown valve and switch the turbine down. There should be a point in which a signal is sent out to warn the operator to order in a refill of the tank. This set point should be well before the low-level alarm and shutdown point. 
From the tank there should be a control valve that will be controlled from both a flow transmitter and the pressure output from the turbine. The control valve will adjust between fully open and fully closed to ensure a controlled flow is achieved. This will also help with the varying demand from the turbine to ensure that a sufficient flow is met and that the turbine won’t run dry and pull a vacuum or from over suction. 
Next to the control valve there should be a shutdown valve. This will have a fail-safe on it where the valve will shut closed in the event of the level shutdown being switched or a power cut. The shutdown valve may also be in circuit with the pressure output from the turbine as a low-pressure alarm would signal low flow leading to the turbine running dry and pulling a vacuum. In the case of the shutdown valve being tripped it should also trip the turbine off as a secondary precaution. 
Each side of the valves and along the pipeline to the turbine there should be flow and pressure transmitters. These will control the turbine, control valve and the shutdown valve on a voting system. This means that if there are three flow transmitters and two are reading a trip value then it will trip the turbine and shutdown valve. 
On the turbine pressure inputs, outputs and flow will measure and monitor the input and output from the turbine to ensure that there is no discrepancy across the turbine. This helps in the case of a blockage to ensure the turbine doesn’t run dry or start to gather solid particles in the flow. Solid particles or air can damage the interior of the turbine on the fans through cavitation. These transmitters will feed back to the shutdown valve to trip it and the turbine. Vibration probes could also be used on the shaft of the turbine to ensure that it does not vibrate too much and to ensure that the shaft rotates concentrically. These could be on a voting system of two, one vibe probe each side of the shaft. This ensures the shaft is monitored equally and if both probs read irregular then it trips the turbine. There is reason to have multiple of these vibration probes across the turbine such as on each end of the shaft as one end can develop an irregular rotation.

 

Bibliography
· https://www.ukbundedfueltanks.co.uk/article/current-oil-storage-regulations/
· Oil storage regulations for businesses - GOV.UK (www.gov.uk)
· https://simplifiedsafety.co.uk/resources/roof-edge-protection/permanent-counterweighted-guardrail-system-guidance?gclid=EAIaIQobChMI0ZiHuprm9gIVB-ztCh0LRwGMEAAYASAAEgJ6mvD_BwE.
· https://www.commercialfuelsolutions.co.uk/downloads/oftec/T19_base_construction.pdf.
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Element 2.

For this element you are required to present a written report of 1000 words (±10 %) on a technical subject of your choice that should include your place of work. It is recommended that you discuss and agree your proposed research topic with your tutor, and select an area of study that is relevant to your field of work, but that also develops and expands your knowledge rather than re-works existing knowledge. 

Identify suitable and relevant sources of information to meet a research topic agreed in advance with your tutor. You should use the reference sources to add weight to your written report. As such, your references should be relevant, current and authoritative. Where you quote or cite another author within the report, you must follow the ‘Harvard’ referencing system.  As a guideline, you should include a minimum of three sources of reference material. If you use other sources but do not quote or cite them directly, then you should include these in your ‘Bibliography’ section.

Written report structure guidance

The report document must be constructed in a formal and professional manner using an appropriate word-processed program. The completed report should contain the following sections:

· A cover page or document title page.
· A table of contents page.
· Sections or paragraph headings related to each aspect of the report.
· Headers on each page with the title of your report.
· Paragraphs should be spaced using ‘1.5 line spacing’.
· Footers on each page with the author’s name on the right hand side and ‘Page … of …’ on the left.
· A references page and bibliography as appropriate.
· Appendices where appropriate for larger quantities of data.
· Diagrams, charts or tables, suitably incorporated and labelled.
· The text format should be Times New Roman or Ariel with a font size of 12.




Element 3

For this element you are required to develop an individual fifteen-minute presentation on your report findings. 

Presentation Guidance 

· Develop an individual presentation that presents your research findings in a logical and informative manner to an audience of your peers and tutor. 
· You will be expected to use PowerPoint software and an interactive whiteboard to assist in your presentation.
· You may use items of equipment and demonstrations to assist in your presentations but these must be agreed with your tutor prior to your presentation to ensure that your proposal is appropriate to the research subject.
· It is recommended that you practice the skills of speaking clearly and at a suitable pace to explain your research. 
· You should aim to present for ten minutes, and be able to answer questions from the audience at the end. 
· Your presentation may be viewed by an audience that has varying degrees of knowledge and this should be considered when preparing your presentation. 
· In addition to the tutor’s observational assessment of your presentation, a peer review will be carried out to assess the level of research, knowledge, understanding and analysis that has been applied to the subject in addition to the practical application and professionalism of the presentation. 
· To support your presentation, you are required to develop an A4 single side handout that briefly summarises your research for anyone who could not attend. 
Portfolio submission

All three elements will be submitted as a portfolio of evidence to the LRC on or before the date shown on the front cover of this assignment. Your portfolio will include:

· A copy of your literature review report (1500 words)
· A copy of your research report (1000 words)
· A printed copy of the PowerPoint presentation (six slides per page will suffice)
· A copy of the A4 handout
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The FCCU

Overview
The aim presentation of the presentation is to inform and educate on the process of the FCCU (Fluid Catalytic Cracking Unit). This presentation will be about the units that make up the FCCU and their role in the system to break down hydro-carbons into smaller molecules and how the by-products are used to aid the unit.

PRT
The PRT (Power Recovery Train is made up of four parts. 1) The Mogen which uses the energy from the flue gases in the expander to energy electricity which can then be used to start the PRT on start-up. 2) The Air Blower is used to suck in air and heat it up for the Regenerator. 3) The Steam Turbine is only used on a start-up of the FCCU. 4) The Expander expands the flue gases from the regenerator to decrease the pressure. This is then used to generate energy for the Mogen and heat for the waste heat boiler.
Riser & Reactor
Regenerated Catalyst is mixed with atomizing steam and hydro-carbons. The reaction in the riser breaks the molecules down and removes the carbon. The hot gases and carbonised catalyst then come off the top of the riser into the reactor. Here the carbonised catalyst falls and sits on SCSV before entering the Regenerator. The hot gases come off the over head line into the Main Fractionator.
Regenerator
The regenerator uses hot air from the Air Blower and the heater to burn off the carbon from the carbonised catalyst once it goes through SCSV. Regenerated catalyst then falls to the bottom and sits on RCSV before being released into the Riser. Hot flue gases come off the over head line into the Expander.
Main Fractionator
Separates the light products from the heavy. Heavy products then go or storage or blending and the light products go to knock out drums and then onto the WGC.
WGC
The WGC (Wet Gas Compressor) is a two-stage centrifugal pump. As the light product gases come from the knock out drums it gets compressed in the first stage and then goes into more knock out drums. The gases are again compressed in the second stage before being sent onto other units. The aim of the WGC is to remove liquids and increase the pressure of the gases to get it out to other units.


	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



NOTE: The guidance offered below is linked to the five generic assessment criteria overleaf.

1. Engagement with Literature Skills
Your work must be informed and supported by scholarly material that is relevant to and focused on the task(s) set.    You should provide evidence that you have accessed an appropriate range of sources, which may be academic, governmental and industrial; these sources may include academic journal articles, textbooks, current news articles, organisational documents, and websites.  You should consider the credibility of your sources; academic journals are normally highly credible sources while websites require careful consideration/selection and should be used sparingly.   Any sources you use should be current and up-to-date, mostly published within the last five years or so, though seminal/important works in the field may be older.  You must provide evidence of your research/own reading throughout your work, using a suitable referencing system, including in-text citations in the main body of your work and a reference list at the end of your work. 

Guidance specific to this assessment: You must provide evidence of individual research with respect to the area of study and provide relevant referencing. 



2. Knowledge and Understanding Skills
At level 4, you should be able to demonstrate knowledge of the underlying concepts and principles associated with your area(s) of study.  Knowledge relates to the facts, information and skills you have acquired through your learning.  You demonstrate your understanding by interpreting the meaning of the facts and information (knowledge). This means that you need to select and include in your work the concepts, techniques, models, theories, etc. appropriate to the task(s) set.  You should be able to explain the theories, concepts, etc. to show your understanding.  Your mark/grade will also depend upon the extent to which you demonstrate your knowledge and understanding. 

Guidance specific to this assessment: Your reports and presentation should show you gained knowledge of the subject area. 



3. Cognitive and Intellectual Skills
You should be able to present, evaluate and interpret qualitative and quantitative data, in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts of your subject(s) of study. You should be able to evaluate the appropriateness of different approaches to solving problems related to your area(s) of study and/or work. Your work must contain evidence of logical, analytical thinking. For example, to examine and break information down into parts, make inferences, compile, compare and contrast information.  This means not just describing what! But also justifying: Why? How? When? Who? Where? At what cost? You should provide justification for your arguments and judgements using evidence that you have reflected upon the ideas of others within the subject area and that you are able to make sound judgements and arguments using data and concepts.  Where relevant, alternative solutions and recommendations may be proposed.

Guidance specific to this assessment: The reports should show analysis of the research.


4. Practical Skills
At level 4, you should be able to apply the basic underlying concepts and principles to evaluate and interpret these within the context of your area of study. You should be able to demonstrate how the subject-related concepts and ideas relate to real world situations and/or a particular context.  How do they work in practice?  You will deploy models, methods, techniques, and/or theories, in that context, to assess current situations, perhaps to formulate plans or solutions to solve problems, or to create artefacts.  This is likely to involve, for instance, the use of real world artefacts, examples and cases, the application of a model within an organisation and/or benchmarking one theory or organisation against others based on stated criteria.  

Guidance specific to this assessment: The reports and presentation indicates a level of research with respect to the application and deployment of the equipment, materials or processes that form the basis of the area of study.



5. Transferable Skills for Life and Professional Practice 
Your work must provide evidence of the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility.  This includes demonstrating: that you can communicate the results of your study/work accurately and reliably, and with structured and coherent arguments; that you can initiate and complete tasks and procedures, whether individually and/or collaboratively; fluency of expression; clarity and effectiveness in presentation and organisation. Work should be coherent and well-structured in presentation and organisation.


Guidance specific to this assessment: Your work should be well organised and presented in a professional manner. 







	
     STUDENT FEEDBACK FORM



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	Good use of research and further reading. Referencing is good with a bibliography supplied.





	25
	15

	
	
	

	2. Knowledge and Understanding Skills

	
	

	
Obviously in depth knowledge of refining techniques. However, the use of too many abbreviations is to be avoided in future work.




	25
	15

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	
Sound evaluation of the underlying concepts and principles




	20
	12

	
	
	

	4. Practical Application Skills

	
	

	
[bookmark: _GoBack]A good range of presentation skills and techniques is displayed in the report.




	20
	12

	
	
	

	5. Transferable Skills for Life and Professional Practice

	
	

	+6Work is accurate, coherent, fluent, well-structured and organised. 
Can work effectively independently



	10
	6

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	60%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	









	GENERIC ASSESSMENT CRITERIA



	Level 4

	In accordance with the Framework for Higher Education Qualifications, at the end of Level 4 students will be expected to have demonstrated knowledge of the basic underlying concepts and principles of a subject, and an ability to evaluate and interpret these within the context of that area of study. They should be able to present, evaluate and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts of their subject(s) of study. They will have learned how to evaluate different approaches to solving problems, and will be able to communicate the results of their study/work accurately and reliably, and with structured and coherent arguments. They will be able to undertake further training and develop new skills within a structured and managed environment and will have the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility.



	Level 4
	FAIL
	MARGINAL FAIL
	SATISFACTORY
(3rd / Pass)
	GOOD
(2.2 / Pass)
	VERY GOOD
(2.1 / Merit)
	EXCELLENT
(1st / Distinction)
	EXCEPTIONAL
(1st / Distinction)

	Category
	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-84%
	85-100%

	Engagement with literature (including reading, referencing,
academic conventions and
academic honesty) 
	Little or no evidence of reading and/or reliance on inappropriate sources.
Views and findings mostly unsupported and non-authoritative.
Referencing conventions used incoherently or largely absent.
	Poor engagement with essential reading. No evidence of wider reading. Reliance on inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information gained through class contact. Inconsistent and weak use of referencing.
	Engagement with a limited range of mostly relevant and credible sources but with some reliance on information gained through class contact. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.






	Engagement with an appropriate range of literature, including sources retrieved independently. Some over-reliance on texts rather than other sources. Referencing may show minor inaccuracies or inconsistencies.
	Engagement with a wide range of literature, including sources retrieved independently.
Selection of relevant and credible sources.  Generally sound referencing, with no/very few inaccuracies or inconsistencies.
	Engagement with an extensive range of relevant and credible literature. Consistently accurate application of referencing. 
	Exceptional engagement with an extensive range of relevant and credible literature. High-level referencing skills consistently applied.

	Knowledge and understanding (Knowledge of the basic underlying concepts and principles of a subject.)
	Major gaps in knowledge and understanding of the basic underlying concepts and principles of the subject matter. Inclusion of irrelevant material.  Substantial inaccuracies. 
	Gaps in knowledge of the basic underlying concepts and principles, with flawed or superficial understanding. Some significant inaccuracies and/or irrelevant material.  
	Limited knowledge and understanding of the basic underlying concepts and principles within the subject area. Some elements may be missing. 
	Knowledge of the basic underlying concepts and principles is accurate with a good understanding of the field of study but lacks depth and/or breadth.
	Competent knowledge of the basic underlying concepts and principles.  Exhibits very good understanding. 
	Excellent knowledge and understanding of the basic underlying concepts and principles of the subject. 
	Exceptional, detailed knowledge and understanding of the basic underlying concepts and principles

	Cognitive and intellectual skills 
(Evaluate underlying concepts and principles of a subject and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements.) 


	Wholly or almost wholly descriptive work. Little or no evaluation of the underlying concepts and principles.
Failure to develop arguments, leading to illogical or invalid judgements. Minimal or no use of
evidence to back up views.

	Largely descriptive work, with superficial evaluation of the underlying concepts and principles. Weak interpretation of data, flawed development of arguments and judgements. Information accepted uncritically, uses generalised statements made with scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory.



	Limited attempt at evaluation of the underlying concepts and principles, tending towards description.
Can interpret qualitative and quantitative data but with some errors. Some evidence to support emerging arguments and judgements but these may be underdeveloped or with a little inconsistency / mis-interpretation.

	Good evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data, with minor errors.
An emerging ability to use evidence to support the argument.
Mostly valid arguments and logical judgements. 
	Sound evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data accurately. Ability to devise arguments using evidence to make mostly appropriate and valid judgements. 

	Excellent evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data accurately and with some insight. Excellent ability to devise arguments using evidence and make appropriate and valid judgements. 
	Exceptional evaluation of the underlying concepts and principles based evidence. Outstanding interpretation of qualitative and quantitative data.
Exceptional ability to devise arguments using evidence and make wholly appropriate and valid judgements. 

	Practical skills
(Different approaches to solving problems in particular contexts.)

	Limited or no use of taught, basic methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
Very weak evidence of different approaches to problem-solving in particular contexts. 
	Rudimentary application of taught, basic methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.
Weak evidence of different approaches to problem-solving in particular contexts.


	An adequate awareness and mostly appropriate application of basic methods, materials, tools and/or techniques.
Basic appreciation of the context of the application. 
Can identify problems in particular contexts and propose basic alternative approaches or solutions though there may be errors. 


















	A good and appropriate application of basic methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. 
Good evidence of different approaches to problem-solving in particular contexts and proposes mostly appropriate solutions.
	A very good application of a range of basic methods, materials, tools and/or techniques.
Very good consideration of the context of the application. Very good evidence of different approaches to problem-solving in particular contexts and proposes appropriate solutions.
	An advanced application of a range of taught, basic methods, materials, tools and/or techniques.
The context of the application is well considered, and insightful.
Excellent evidence of different approaches to problem-solving in particular contexts and proposes appropriate solutions. 
	Exceptional levels of application and deployment skills in particular practical contexts. Outstanding identification of problems in particular contexts and formulation of wholly appropriate, thoughtful solutions / different approaches.

	Transferable skills for life and professional practice
(Communicate the results of their study/work accurately and reliably, and with structured and coherent arguments; the qualities needed for employment requiring the exercise of some personal responsibility within a structured and managed environment.)
	Work is poorly structured, disorganised, inaccurate and/or confusingly expressed. Very weak use of language and/or very inappropriate style. Failure to work effectively individual or as part of a group. Little or no evidence of the skills for employment requiring the exercise of some personal responsibility.


	Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently, structured, with information and ideas often poorly expressed. Weak use of language and/or inappropriate style. Flawed approach to individual or group work, meeting only partial obligations to others. Limited evidence of the skills for employment requiring the exercise of some personal responsibility.
	Mostly ordered presentation and structure in which relevant ideas / concepts are reasonably expressed. Work may lack coherence and/or accuracy in places. Can work as part of a group, meeting most obligations to others but perhaps with limited involvement in group activities.
Demonstrates the basic skills for employment requiring the exercise of some personal responsibility, with some areas of minor weakness.
	Mostly coherent, organised and accurate work, in a suitable structure and is for the most part clearly expressed. Can work effectively independently and/or as part of a team, with clear contribution to group activities.
Demonstrates the skills for employment requiring the exercise of some personal responsibility, with some areas of strength and some of minor weakness.
	Work is accurate, coherent, fluent, well-structured and organised. 
Can work effectively independently and/or as part of a team, with very good contribution to group activities. Demonstrates very good skills for employment requiring the exercise of some personal responsibility, with just occasional minor weakness.
	Work is coherent, very fluent and is presented professionally. Can work effectively independently and/or as part of a team, with an excellent contribution to group activities. Demonstrates excellent skills for employment requiring the exercise of some personal responsibility with an appetite for further development.

	Work is accurate, exceptionally coherent, very fluent and presented well. Can work effectively independently and/or as part of a team, with an exceptional contribution to group activities. Demonstrates exceptional skills for employment requiring the exercise of some personal responsibility with an appetite for further development.
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What Is The FCCU?
Fluid Catalytic Cracking Unit
PRT - Riser & Reactor — Regenerator - Fractionator Column - WGC

Breaks apart the hydrocarbons and removes carbon

Aids in producing energy and helping other units
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Riser & Reactor

« Uses high temperatures with atomizing steam and catalyst to break the
carbon from the product

« Cyclones are used to separate the gases from the spent catalyst
« Spent catalyst falls and sits on SCSV 02-D-105

« The gases come off through the header into the bottom of the Fractionor
Column, and the catalyst goes into the Regenerator
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PRT

« Power Recovery Train
= Mogen (Motor Generator)
= Air Blower
= Steam Turbine

= Expander




image8.png
Main Fractionator Column
« Separates the heavy and light cycle gas oils
» Product is quenched fo bring the temperature down fo +/-350 degrees

+ HCGS products sent to storage or for blending and are used for quenching

« Light products are sent onto other units for further refining through WGC
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Regenerator

Regenerates the spent catalyst

Uses the hot air from the air blowerand the heater fo bumn off the carbon
making the regenerator self-sustaining

Regenerated catalyst sits on RCSV 02-D-104

Hot gases go through the expander and into the waste heat boiler
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Any Questions?
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« The Wet Gas Compressor

« two stage cenfrifugal Pump

« Increases the pressure to help the product get to other units
« 3 stages or knock out drums

+ 02-PT-0077 controls the pressure between the Main Fractionator Column and
the WGC
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