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TASK DESCRIPTION





Assignment Brief

The aim of this assignment is to investigate process automation techniques and apply this knowledge to a range of practical exercises. The exercises will use virtual process environments in simulation software including LabView, TSC simulation, Automation Studio and the virtual control room (VCR).  You will also be asked to investigate the application of SCADA systems.


Introduction

In manufacturing industry today programs such as LabView, TSC simulation and Automation Studio are used to design, construct and test control systems in a safe virtual environment. For this assignment you are required to complete a series of observed practical assessments using these virtual development and simulation environments. 


These assessments will include: 

· The safe start-up of process systems using written procedures 
· Controlling product manufacturing to meet operational specifications 
· Alarm handling and emergency shutdown (ESD)
· Development, design and implementation of control systems and strategies



The assignment practical exercise will include:

Exercise 1. Duty / standby pumping operation (TSC Simulation and VCR).
Exercise 2. Steam generation plant operation (LabView)
Exercise 3. Bottle filling plant (Automation Studio).







Task 1. 

Exercise 1. Pumping Operation (SIM290 Basic Pump Operations).

The pump operation model (see figure 1) consists of a tank with a single feed line and a single exit line that has two pumps installed in parallel. A flow controller controls the flow rate through the pumps and in the event of low flow condition the controller opens a recycle back to the tank. A level controller and second flow controller (which controls the flow leaving the system) are used in cascade to control the level in the tank. The system is designed to protect the pumps should the supply feed fail. 

Familiarise yourself with the operation of the storage tank pumping system. Write a standard operating procedure (SOP) for the manual changeover of the pumping system from P_101A to P_101B. Include information on the operation of valves, flow control and alarms. In addition, include an emergency shutdown procedure for the pumping system.
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Figure 1. V101 system pumping operation.




Exercise 2. Steam generation plant operation.

Familiarise yourself with the steam generation system virtual simulator (see figure 2). The simulator consists of a boiler, FD fan, water feed pump, valves, instrumentation and control panels. The boiler and associated equipment can be operated from BO101control panel.  
To support the safe operation of the boiler the system check panel should be used to confirm progression of the start-up process. The level alarm panel will indicate the boiler drum level and level alarms. The trend window can be used to monitor the boiler drum water level.

For this exercise you are required to start up the boiler to the point where steam is being generated and from your knowledge of the system develop the following in a report format:
· An explanation of the general operation of the process identifying specific equipment and a review of the instrumentation. 
· A detailed standard operating procedure (SOP) to ensure safe and consistent start-up and operation of the boiler (ensure the SOP clearly states the operational steps)
· A timing diagram for the systems check process
· An alarm and interlock matrix table 
· A fault finding guide should the system lock out operate.    
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Figure 2. Steam generation process.





Exercise 3. Bottling Plant Operation

This production process (see figure 3) places bottles onto the conveyor where they are moved to the filling and capping stations in turn.  The operation of the bottle filling system is currently under manual control through the use of various buttons on the control panel. The process is to be fully automated and requires a sequential control strategy to be developed. 
Familiarise yourself with the process and through your knowledge of these systems construct a flow diagram for all the sequential control operations. Included in your flow diagram all consecutive and concurrent processes to ensure bottles will be filled and capped in a continuous process. Briefly discuss the process and the application of the sequential control system.
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Figure 3. Bottle filling process.



Task 2.  SCADA (Supervisory Control and Data Acquisition)

SCADA systems are now used in multiple engineering industries like Valero and First Milk where they are an essential part of the industrial plant operation.

Produce a report discussing the key features of SCADA systems and how HMI and PLCs are integrated into them and, where possible, include industrial examples from your workplace. 






	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 report 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 report should show analysis of the research and practical exercises.


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: Completion of the practical tasks with clear evidence of meeting the exercises specifications.



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
.
	
	

	





	10
	

	
	
	

	2. Knowledge and Understanding Skills

	
	

	





	20
	

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	





	30
	

	
	
	

	4. Practical Application Skills

	
	

	





	30
	

	
	
	

	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 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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[bookmark: _Toc38293050]Task 1
[bookmark: _Toc38293051]Exercise 1
Standard Operating Procedure For Manual Changeover of P-101-A To P-101-B
	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	1.
	Approach pumps and ensure that A is running, that B is on standby and isolated.
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	2.
	Open HXV-101-B inlet valve.
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	3. 
	Start P-101-B. Ensure it reaches operating speeds and does not show high vibes/temps
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	4.
	Open HXV-101-B outlet and turn off P-101-A. Ensure the flows achieved are sufficient.
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	5.
	Close HXV-101-A outlet.
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	6.
	Close HXV-101-A inlet	Comment by Lance Rutherford: A good accurate  SOP
	Operations
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Emergency Shutdown Procedure of P-101-A To P-101-B
	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	1.
	Shutdown operating pump
	Operations
	
	

	2.
	Close inlet and outlet HXV’s
	Operations
	
	

	3.
	Stop flow via inlet V-101
	Operations
	
	

	4.
	Ensure spillback line is closed	Comment by Lance Rutherford: Good
	Operations
	
	



[bookmark: _Toc38293052]Exercise 2
The operation of Boiler 101 is to convert boiler feed water into steam at a pressure of 9 bar, by vaporising it. The main body of the boiler houses level instruments to monitor the liquid level present as well as a flame scanner to monitor the flame and its condition. To create the heat required for vaporisation burner 101 is used. Here, air is introduced for ignition by CV-103 and FD-101, while the fuel gas supply is from a supply header controlled by CV-101 & 102. When ignition is required and both fuel gas and air are present an automatic burner ignition may be used. Water feed into the boiler is controlled by PU-101 with CV-104 controlling its inlet and CV-105 its outlet before entering the boiler. Blow down is used to control the boiler level as well as remove dirt that settles into the boiler, this is controlled by CV-108. Flue gas is removed via the stack and draft, which is controlled by the stack damper DM-101. Finally, the steam exits the boiler via CV-106 and CV-107.	Comment by Lance Rutherford: A good explanation.  However, the instrumentation review lacks detail.




Standard Operating Procedure For Boiler-101
	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	1.
	Clear all level alarms by opening CV-104 & 105 and engaging PU-101 and wait for alarms to clear.	Comment by Lance Rutherford: Good
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	2.


	Turn off PU-101 to not get high level alarms.
	Operations
	
	

	3.
	Open CV-101
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	4.
	Wait for gas pressure check to complete
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	5.
	Open CV-103
	Operations
	
	



[image: ]
	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	6.
	Open flue damper DM-101
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	7.
	Start forced draft fan FD-101
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	8.
	Wait for fan to reach running RPM and air purge completion
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	9.
	Lock out reset
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	10.
	Open CV-102
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	11.
	Ignite burner
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	12.
	Open discharge valves CV-106 & 107
	Operations
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	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	13.
	Start pump PU-101
	Operations
	
	



[image: ]
	Step No.
	Operation
	Dept. Responsible
	Completed
	Signed

	14.
	Control boiler level via blowdown valve CV-108
	Operations
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System Check Timing Diagram
	Check
	Duration

	Gas valve check
	Instant

	Gas pressure check
	1 minute

	FD Fan Vane check
	Instant

	Flue gas damper
	Instant

	FD air purge
	45 seconds

	Gas flow purge
	Instant

	Main burner ignition
	Instant	Comment by Lance Rutherford: Good


















Matrix table
An “X” indicates a trip or failure for equipment.
	-
	Low Boiler Level
	High boiler level
	CV-103 not open
	Gas pressure check incomplete
	CV-104 & 105 shut
	Checks left incomplete
	Damper closed
	Alarms present
	No lock out
	Air pressure incomplete

	CV-101
	
	
	
	
	
	
	
	
	
	

	CV-102
	X
	
	
	X
	
	
	X
	X
	X
	X

	CV-103
	
	
	
	X
	
	
	
	
	
	

	FD-101
	
	
	X
	
	
	
	X
	
	
	

	BN-101
	X
	X
	X
	X
	
	X
	X
	X
	X
	X

	PU-101
	
	X
	
	
	X
	
	
	
	
	

	DM-101
	
	
	X	Comment by Lance Rutherford: A good table with some minor inaccuracies.  FD checks and gas valve/pressure checks, for instance.
	
	
	
	
	
	
	





Help Guide
Pump Trip - If the pump PU-101 has tripped, first check the alarm panel for a high-level alarm in Boiler 101. If the alarm is present open the blowdown valve CV-108 to reduce the level, be cautious to not induce a low-level alarm. Now retry starting the pump. If this is not the case, ensure CV-104 and CV-105 are open to allow the pump to operate with its optimal suction and discharge available. Now retry starting the pump.
Fan Trip – If the forced draft fan has tripped first ensure that there is a supply of air to the fan by checking CV-103 is open, if not open CV-103 and retry the fan. If this is not the problem or the fan still will not operate, ensure that there is sufficient draft via the stack to pull the flue gases away. This is achieved by ensuring the stack damper DM-101 is open. Open DM-101 and retry the fan.
CV-102 Trip – If CV-102 will not open, firstly check the alarm panel for any outstanding alarms, if there is a low level alarm, open CV-104 & CV-105 and start PU-101 to bring the level up until the alarm stops, then try to open CV-103. Alternatively, if there is a high-level alarm, ensure to open CV-108 and drop the level until the alarm clears then retry CV-102. If the valve still wont open, ensure the gas and air pressure check has been completed, if not engage the checks and wait for their completion. If the valve is still not operational, ensure DM-101 is open and if not open it. Finally, ensure that the boiler has been locked out before trying to open CV-102.
Damper Trip – If the damper has tripped or will not open, ensure CV-103 is open and if not open it and retry opening the damper.	Comment by Lance Rutherford: Good.




























[bookmark: _Toc38293053]Exercise 3
Sequential control is the means of setting a control for a system by means of setting instructions to be carried away within a sequence, this is displayed for this specific system by the flow diagram. By following this sequential control method, it ensures the most efficient way to fill and cap the bottles, taking into consideration space and time within the operation. 
[image: ]
The flow diagram, when followed allows for the most efficient filling and capping method of the bottles. The first step from starting directs the user to place a bottle upon the conveyor section one via piston A and once this is achieved the flow allows the user to move onto step 2 and move the conveyor via piston B so the original bottle is in conveyor section 2. It then refers back to step 1 to ensure a new bottle has been introduced to allow the sequence to continue after the original bottle and this is repeated after each main step to ensure the sequence has new bottles being added at the correct times. Once the bottle is in section 2, it is filled via piston C and valve D and once again referred bac to the start to ensure the conveyor is at maximum capacity. The conveyor is then moved along via piston B until in conveyor section 4, where piston G and E cap the bottle before the conveyor removes the bottle as complete. If the diagram is continued an endless supply of filled and capped bottles is supplied.	Comment by Lance Rutherford: A good flow diagram.  You could have perhaps referred to proximity sensors within the diagram for detection etc.	Comment by Lance Rutherford: 
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SCADA (Supervisory Control And Data Acquisition) is a common application used in modern industrial processes to monitor and control that process in question. The SCADA system is made up of instruments, a transmitter and an HMI. A SCADA system would be mainly used in a process on a large scale with high numbers of equipment, which produce key process information which needs to be monitored and altered to suit. It is a benefit to operations, as it allows details of the equipment miles away, to be monitored without travelling distances while also allowing more than one detail to be monitored at once. Making the monitoring of the equipment much quicker and easier.
The data which relates to the process is gathered directly by field instruments such as flowmeters or level transmitters and relays the information gathered to a central host of computers where it is displayed and can be viewed and altered, this is known as a SCADA master or host, or more commonly as a central control room. However, the signals that the field instruments provide to the control room are either digital or analogue and make it difficult for the control operator to use, A. Daneels & W Salter (1999) identify the importance of hardware within the SCADA system. “As the name indicates, it is not a full control system, but rather focuses on the supervisory level. As such, it is a purely software package that is positioned on top of hardware to which it is interfaced, in general via Programmable Logic Controllers.” PLC’s (Programme Logic Controller) or RTU’s (Remote Terminal Unit) are used as the hardware to transmit the signals from the instrument in the field to provide visual readings to the control operator within the control room in a format that can be understood, making them a key component. A PLC and RTU work in similar ways, they allow communication between the field instrument and the central control room, this central control room allows the control operator to monitor and control the process via an HMI, (Human Machine Interface). Both devices also allow the control operator control over certain aspects to alter the process to receive a better reading from the instruments. When discussing whether to use a PLC or RTU, D. Greenfield (2012) stated, “If you need a stand-alone controller with power for your application, a PLC is likely your best choice. But be aware that some level of programming skills will be required. If you need a device to control multiple processes, without direct intervention from a controller or master, an RTU can provide many of the advanced control functions needed, as it is basically a direct interface between the field sensors, actuators and a central control unit.” This illustrates that a PLC is the more simple option, with minimal programming which will be used in a process much smaller. While an RTU can be used on much more advanced systems and provide more control over a larger range of field instruments.	Comment by Lance Rutherford: A good account with appropriate referencing.
[image: ]
Figure 1 - SCADA Diagram
An industrial example of a SCADA system can be seen on a petrochemical refinery. One such example is with a flare knockout drum. Often refinery practices see material directed to blowdown, which sees the gas safely incinerated away from explosive atmospheres. However, it is important that only gas travels to the flare tip, this is because liquid can freeze within the flare line creating a blockage and rendering the flare useless and causing a problem upstream of the blockage, as well as if flammable liquid reaches the tip they will ignite and fall back down to earth, creating a fire hazard. This is controlled by having flare knockout drums. Here, liquid drops out of the stream and settles in the drum, while the gaseous phase is allowed to continue to flare. However, if a high level is reached this could lead to liquid carryover to the flare, which is discouraged. To combat this, the liquid is pumped away intermittently to slops and it is this system which uses SCADA. Level transmitters on the drum are set up to read a high level (75%) and a high high level (90%) as well as the total level present in the drum. These instruments then communicate with a PLC or RTU and send the readings to the central control room where the level be monitored via the HMI. The PLC or RTU also work by activating the slops pumps, when the high level is reached, the PLC will send a signal to start the motor on one of the slops pumps to pump the liquid from the drum to reduce the level. If the high high level is reached, the PLC or RTU will then send a second signal to the second slops pump to assist in pumping away the liquid from the drum. Then once the high-level alarms clear the PLC or RTU will communicate to stop the motors driving the pumps. While this process is ongoing the HMI can monitor the levels and operating equipment from the central control room.	Comment by Lance Rutherford: A really good example.
[image: SIF application on flare knock-out drum [15]. | Download ...]
Figure 2 - Flare Knockout Drum Diagram
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