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	Module Learning Outcomes 
(from module syllabus)

	
3. Describe and select a control strategy to meet an industrial application. 
In addition, ensure the control action is programmed/tuned to meet the requirements of the process.








	
TASK DESCRIPTION




Introduction
You are a Controls Engineer for Pembroke Renewable Solutions. You need to research and select a control strategy to satisfy an industrial application (taken from your workplace). A control system is a system of devices that manages, commands, directs or regulates the behaviour of other devices to achieve a desired result. The definition of a control system can be simplified as a system which controls other systems to achieve a desired state.

Task 1 – Control Types
a) Select a typical industrial controls application (from your place of work either provided or agreed by your tutor) and describe:
1)   How you would choose a suitable control strategy to fully satisfy requirements. 
2)	 Explain how regulators would be used in such systems

1) In all areas of the oil and gas industry there are processes that require various types of control applications that operate to required standards and outputs. These control types are specially designed to ensure that the process is safe, efficient, and effective. 
The first type of control is continuous and is essentially an open loop system where the output is set and there is no feedback from the output to correct for any error. An example of this could be a gas heater where the output temperature is dependent on the setpoint and can not compensate for ambient temperature changes. (H, 2017) backs up my explanation as they state, “As the name suggests, the flow of product or material is continuous. Every machine operates in a steady state and performs a certain processing function.” 
[image: ]
The next control type is batch. This can be seen as a form of sequential as the system works through each part before moving onto the next. However, batch control is a closed loop system as it requires feedback to tell the controller when the set point is reached. An example of batch control being used is within factory industries such as food production as there will be set quantities required to make a batch. Feedback is from sensors such as liquid levels or temperatures that will tell the controller to open or close valves, etc, which will then allow the controller to move onto the next stage. However, the feedback will mainly be in the form of switches to state whether the required quantity has been met. These setpoints can be changed dependant on the desired output criteria. On (Zi-Argus, 2023) they show a good example of the typical parts of a batch system as they state “A typical Batch Control System consists of the following components: Field devices, as sensors, actuators and instrumentation that provide the Batch Control Systems with information and allow it to control the production process, a Batch Controller and a Human Machine Interface”

The last control type is sequential. This is an open loop form of control that only requires one input to be made and that is to start it. Similar to batch control as it works through each part of its control before moving onto the next. However, sequential control differs as it does not have any feedback or quantities that need to be met. A simple example of this in everyday life is traffic lights as they are sequenced through a number of timers. In Valero, sequential control can be seen in use is operating a mainline pump. The mainline as named is the mainline pipework out of Valero which uses pumps to pump diesel and other fuels out of the refinery onto tanker stations around the country. In order for the process to be transported pumps need to be used to increase the pressure. These pumps are put into a sequence so that they don’t run when there is no process which can cause vacuums and other situations that could damage the pump and other equipment. When the process is ready to be transported a four-way valve is operated to select the correct pipeline, once the four-way valve starts to move, the inlet valve should start to open one the correct pump for that process. The inlet valve is on a timer and so after timer has reached a set-point the pump will start and again after the setpoint on the timer for the pump to start has been reached the outlet valve will open. this system could inherit a form of batch control as it requires another output for the system to be turned off. Using sequential control on mainline pumps is good as, in some areas it may only run for a set amount of time as that set amount of time will equal a set amount of product when calculated. Another benefit to using sequential control in this system is that it can be left once it has been started until another input has been used to turn it-off. A downside to using sequential control in this system is the fact that the timers in this scenario are all pneumatic relays and so the timings can start to drift causing problems as certain valves will open at different times. 





2) Regulators are small devices that can be installed into a system in-order to help regulate and control the process in the scenario of un-planned changes. There are two types of regulators, discontinuous and continuous. Both types are made up of an input sensor, indication and a regulator output. 
[image: Regulators/Control Systems: Discontinuous Regulators]Discontinuous regulators are simple devices that act as switches being either on or off when a limit value is reached. When a limit value is reached it can either close or open a loop which can then set off relays or send the signal onto a controller, which will have set programs and commands for when the signal is received or not. There are two types of discontinuous regulators, two-point, and three-point. Two-point is as stated above where it is either off or on. However, three point means it can be on, off and on. For example, an air conditioning unit can use three-point control as it can use more than one set of relays to control the room temperature by cooling the air temperature and by dropping window blinds to regulate the room temperature. There are many reasons why companies would choose to use this form of regulation. (PCE, 2019) states “They are emphasized by its robustness and its excellent relation quality price. Due to their economic price the discontinuous regulator are acquired by companies with a low budget.”
(PCE, 2019)



Continuous regulators, unlike discontinuous can receive many signals at the same time continuously. The limit value is controlled by the output from the regulator, this limit value is an element of regulation field that will influence the regulation magnitude. A continuous regulator will control the consistency that they control the regulation magnitude, for example “If the regulator gives an output with the maximum value, the heating will render to the maximum” (PCE, 2019). If the regulator sees a minimum signal, then the heating will not even be able to start. Continuous regulators have the ability of stopping the heating to allow the regulator a fast response and precise adjustment to the limit values. However, when adjusting they need to be accurate and so the regulators will measure the possible variation available. The reaction curve for these adjustments will not normally be proportional as other parts will need to be calculated. 
[image: Regulators/Control Systems: Continuous Regulators]





 

(PCE, 2019)



Timers and function ramps are another form of regulator. Mainly used with temperature control as the rate in which the system reaches the setpoint can be pre-defined. There are some considerations that need to be in affect when using a timer and function ramp regulator, as (Garrett-Dyke, 2014) explains, “A deviation alarm is often used with this feature to check that the process is closely following the ramp. When the setpoint reaches the top of the ramp, a “soak period” begins where the setpoint is maintained at this value.”
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[bookmark: _Hlk126925248]Task 2 – Tuning

a) Explain 2 tuning techniques that can be used for control systems.

In all systems it is vital that it can be controlled to ensure that the process is safe, efficient and operates as required when changes occur. The issue that comes with tuning a control system is that it must operate in a way that can be predicted without causing issues such as being under or over saturated to the set-point in situations where that can’t be done such as within a heater on site at Valero. There are two types of tuning methods Ultimate cycle and reaction curve. Both are used in many areas of different industries as each type has its benefits of its use and its limitations. Both also use PID (Proportional Integral Derivative) in their techniques which aids in tuning the system to help speed up the reaction time and the time in which the set-point is reached. 
Ultimate cycle or ultimate gain was developed by Ziegler and Nichole’s in 1942 and “it assumes that open loop transfer functions can be approximated by a first order system with a time delay” (Schaschke, 2014). This essentially means that the reaction of using an ultimate cycle can be predicted but will have a time delay on its reaction time when used on open-loop systems. This technique was later put into closed-loop systems as it is best for fast acting systems such as flow controllers and temperature controllers. However, this type of tuning method could not be used in a heater at Valero as having a controller that is both over and underdamped before reaching the setpoint can be problematic due to pass flows in the heater becoming damaged due to too much heat. 
To create the perfect PID control for an ultimate curve system the gain is increased or decreased to the point where a sine wave occurs. at this point you can measure all the data need to tune the system. As seen below is a practical on a closed loop system. Using the trend chart, I could measure my Tu by the time it took to get from peak to peak. Although the gain never changed, I still managed to set the PID correct by using the table and the data that I got from my trend table. I then put my calculations into the tuning faceplate and my chart showed the output changing to achieve the set-point. 
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	Control Type
	Controller Gain
	Integral Ti
	Derivative Td

	P
	KU / 2
	
	

	PI
	KU / 2.2
	TU / 1.2
	

	PID
	KU / 1.7
	TU / 2
	TU / 8










Reaction curve is an open loop method where there is no feedback from the output to correct for any errors. In this scenario the time it takes to reach the set point is often very slow as the system is designed to never over-shoot or be under or over-damped. This method is often used in situations where it would be unsafe to take the system to a point where it is un-stable. By creating a disturbance such as changing the set-point the trend chart can then be used to measure all the criteria required to calculate the PID. A benefit to this method being open loop is that the tuning can be done in a controlled or even simulated setting. (Cadman, 2023) “The method is performed in open loop so that no control action occurs and the process response can be isolated.”
Using the table below the measurements can be taken from the reaction curve. The calculations can then be added into a tuning faceplate to tune the PID. Below is an example of the reaction curve before tuning. Question Task 2 c will show what a system will look like after tuning. 
	Control Type
	Controller Gain
	Integral Ti
	Derivative Td

	P
	u ÷ ND
	
	

	PI
	0.9(u / ND)
	D / 0.3
	

	PID
	1.2(u / ND)
	D / 0.5
	D / 2
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b) Briefly explain the difference between First and Second Order systems. 
First and second order systems in their simplest form are two forms of controlling a system. The main difference between these two is that second order systems can be very complex and the system will oscillate with a sine wave with its reaction. With a first order system it will react to a change with a reactive curve which is slow but does not allow the system to get to a stage of being out of control. However, the response slope in a second order system is steeper. Another difference between the two systems can be seen in terms of the inputs and outputs. A first order system with respect to time has only one derivative whereas, a second order system has two derivatives. 
[image: ][image: ]Below is the first order equation used for calculating the stability of the system and the resultant curve from a response.(electrical4u, 2021)




[image: ](Electrical Academia, 2023)















[image: ]Below is the second order equation with the resulting sine wave response. The equation is used to get the system under control sooner and to reach the setpoint without being over or under damped. 
[image: ](UniS, 2023)



















c) Figure 1 show a heating system with a PID controller.  With user-defined simulator settings the system has induced a steady-state error. Using the process reacting tuning method determine (and show the resultant response curve) of the new values for the PID controller and evaluate its performance.

[image: ]


Figure 1: Heating System with PID Controller

As seen below is the pass flow feed simulation through a heater. The screenshots show 
[image: A computer screen shot of a computer
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Description automatically generated with low confidence]the setpoint (SP) at 50% which maintains the level while also maintaining a constant output. At this point the system is in a steady state. 
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The SP has now been changed from 50% to 85.68%. As can be seen from the above screenshot the reaction time between the setpoint being changed and the system reacting is very short, however, this reaction time to reach the set-point is very slow and even over the course of 15 minutes the system has still not even reached a steady state. 
Below is a range of screenshots showing where my figures came from. Using these figures, I put them into calculations to find my PID for this tuning practical. It is essential to tune a system so that it operates as required, safely and efficiently. Having the system tuned allows those controlling it to be able to predict what will happen when a change is made whether that be on purpose or from system upsets. A tuned system will also be able to reach a steady state faster while also remaining accurate. 
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The figures obtained from the original setpoint change is then used in the below table. The example of a reaction curve was used to ensure that my figures were obtained from the correct locations on the trend. 

	Control Type
	Controller Gain
	Integral Ti
	Derivative Td

	P
	u ÷ ND
	
	

	PI
	0.9(u / ND)
	D / 0.3
	

	PID
	1.2(u / ND)
	D / 0.5
	D / 2












[image: A picture containing diagram, line, plot, text

Description automatically generated]
















[image: A computer screen shot of a computer

Description automatically generated with low confidence]Using the above table, I was able to tune my system and run the simulation again to test how the system reacted compared to the first time. Here are my PID answers after using the calculation table.
P = 0.1345
I = 8
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As seen from the above screenshot the PID has been tuned and the Gain, Integral and Derivative have all been changed to the tuned settings. The above screenshot shows the simulation being re-run from the start. In this scenario the setpoint was put lower to around 20%. Once the system had reached a steady state the setpoint was again changed to 95.30%. This was done to show how fast the system reacts and reaches the setpoint. With the new tuning settings, the system reached a steady state within 25 minutes which when compared to the original simulation that reached the steady state within 40 minutes. This is a significant improvement while also having a larger change in setpoint. The time between the setpoint being changed and the system responding is below 1 second whereas in the original simulation it was 4 seconds.
The data gained from the second simulation proved that my tuning was correct and very beneficial to the system, as it enabled it to react faster and reach the setpoint faster while maintaining accuracy and not over-shooting. The only improvement that could be made is to perhaps enable the faceplate to take numbers with more decimals places which would make the system more accurate. 
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	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. 

[bookmark: _Hlk23322435]Guidance specific to this assessment: You must provide evidence of individual research with respect to the control system types, tuning methods and computerised control systems. You should use a number of references, from a variety of sources including textbooks, academic journals and academic based websites. Do not use less credible sources, for example internet sites such as Tutor2U and Wikipedia. 
The Harvard system of referencing must be employed to evidence research. Give credit to respected authors on whose work your discussion is based; this avoids accusations of plagiarism, and reflects the breadth of your research. Your use of in-text citations and the reference list at the end of the report will be closely examined to ensure that you are conforming to referencing convention. An extensive reference list and good use of in-text citations will earn marks, limited references and errors in citations will result in a loss of marks.


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 report should show you have gained knowledge and understanding of the second order systems and tuning methods referred to in this assignment. Based on your knowledge of second order systems and tuning methods, determine suitable values to cover the requirement of the tasks specifications. 


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 report should show evaluation of the responses obtained for the position controller and tank level system. Don’t just LIST the different concepts (avoid bullet points). This may involve you having to synthesise information from different sources, combining their views in a meaningful analysis - don't over-use direct quotes as they are someone else’s words, and do not fully demonstrate your skills of interpretation.


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: Build and test the control systems using Xcos verify correct operation against expected theoretical and specified outcomes. 


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.
Writing style: All writing should be academic in style, formal, focused, concise and subject specific.  You should write in the third person.  For example, rather than ‘I found…’ you should say something like ‘It was evident…’. Do not use contractions (for example, it’s should be it is), and avoid slang and clichés (such as 'if you pay peanuts, you get monkeys').   Be concise, don't belabour points.  You don't have to use 'big' words or long sentences; the aim is to be understood. A writing style that is clear, simple and direct usually works well. Edit your work to ensure your writing style is ‘tight’.  

Presentation: The report should be word processed.  All graphs, charts and figures in the main body must be clearly labelled and referenced beside or beneath.  Where possible they should not be on separate pages but should be incorporated within the text.  Ensure there are no spelling errors by spellchecking your work.  Also undertake a grammar check in Word, and it may help you to ask somebody to proof-read your work to identify errors.
References:  Alphabetical list of authors and their work cited in the report.  Use the Harvard system of referencing.
Appendices: where relevant.  Avoid ‘padding’


Essential Resources:
•	Resources listed on the lecture schedule and on Moodle
•	The student handbook








	
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
.
	20
	

	





	
	

	
	
	

	2. Knowledge and Understanding Skills

	35
	

	





	
	

	
	
	

	3. Cognitive and Intellectual Skills

	10
	

	





	
	

	
	
	

	4. Practical Application Skills

	25
	

	





	
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	10
	

	



	
	

	
	
	



	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)
	%

	
	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 5
	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. 
	Engagement with literature (including reading, referencing,
academic conventions and academic honesty)

	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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