Learner Name: Harry Thomas-Dawe
Course: HNC Process Operations Engineering Year 1
[bookmark: _GoBack]Module Code: PCPO4003
Module Name: Industrial Process operation and Control
Element: 2


Contents Page
Introduction – Page No. 3
Task 1 Exercise 1 – Page No. 4
Task 1 Exercise 2 – Page No. 5
Task 1 Exercise 3 – Page No. 8






Introduction
The purpose of this assignment is to display a basic understanding into industrial process, SCADA systems and how to use different systems use different inputs and values to create a control loop.


Task 1 Exercise 1. Pumping Operation (SIM290 Basic Pump Operations)
Changeover of equipment is essential on site as most repair work and maintenance activities cannot be completed when the pump is running for safety reasons. By allowing operators to change the running equipment out for spares, there is a possibility to take the machine out of commission without effecting the process. Operators use spares when there is a need for maintenance or repair work as it allows them to keep their plant in commission without harming the output of the system which can be vital in many companies. To ensure that these operations are carried out in a safe and effective manner, companies create standard operating procedures to allow operators to follow simple steps when carrying out these tasks. 
The simulation uses a tank and a drain off line consisting of lines to two separate pumps, one already running and one as a spare that both pump to the same exit flow line. The system also has a feedback loop, an inlet line to the tank and a range of measuring equipment that measures tank level, speed of the pumps, flow into the tank, pressure on the exit line and the percentage of opening on the valves. To change the pumps from P_101A to P_101B, there is a proper operating procedure to follow. When undergoing operating procedures, it is important to follow the procedures provided by the company for the operators. This procedure should ensure the safe operation of equipment in the workplace. To change these pumps over I have entered the steps I followed into a simple SOP format.
	Step Number
	Action
	Completed: Date and Sign DD/MM/YY

	1.0
	Open P_101b Suction Valve (100% Open) 
	                               /     /   

	1.1
	Allow for flow of product.
	                               /     /   

	2.0
	Start P_101b Pump Spare.
	                               /     /   

	2.1
	Allow for pump to run fully with product flowing through.
	                               /     /   

	3.0
	Open P_101b Discharge Valve (100% Open)
	                               /     /   

	3.1
	Allow for flow through the discharge pump.
	                               /     /   

	4.0
	Stop P_101A Pump.
	                               /     /   

	4.1
	Allow for pump to come to a complete stop. 
	                               /     /   

	5.0
	Close P_101A  Suction Valve (100% Closed)
	                               /     /   

	6.0
	Close P_101A  Discharge Valve (100% Closed)	Comment by Lance Rutherford: Good procedure but you have not included a emergency shutdown procedure.
	                               /     /   






Exercise 2. Steam generation plant operation

Steam generation is an essential asset to plant life in many companies, steam can be used for different uses in different operations. Steam can be used for driving machines such as steam turbines, making them essential to process and plant, it can also be used to clean surfaces and heat equipment out on field. As steam is a versatile and important part of plant it therefore should be created in a safe and efficient manner. It is important that this steam is create in a safe and reliable state so operators should be educated and informed properly on how to start up and operate steam boilers. Steam boilers are used to fulfil the need for steam in plant and this simulation is used to show the user how steam is created on site and how it should be properly run and started up. The steam generation process uses a boiler to create steam using water and natural gas to create steam. The boiler is a gas fired shell and a tube three pass boiler. FD101 is a force draft fan that supplies air to help with combustion. The water is fed through PU101 to maintain the water level in the boiler. The steam exits the boiler through the valves located on the top of the boiler and is fed into the system. The burnt gas left in the boiler is sent to the chimney stack, passing through a flue dampener and being measured for C02 levels. There is simulates instrumentation to measure:
· Supply pressure
· fuel gas pressure 
· Boiler steam pressure
· Plant steam pressure
· Two level indicators
· TDS
· Co levels
The level of instrumentation on the simulation makes it easier to identify the problem and single out discrepancies when operating the boiler.
 Also measured is the amount of total dissolvable solids in the boiler and there is a boiler blow down line to rectify this. The boiler has to be operated properly to maintain:
· Water Level
· Steam Pressure 
· Co Levels
· TDS
The purpose of this simulation is to show proper start up and operating procedures that would apply to the working environment.	Comment by Lance Rutherford: A reasonable discussion but no real evidence of a review of instrumentation.
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Companies Create standard operating procedures to allow these systems to be run with minimal problems. The use of standard operating procedures allows for the system to be operated in a standardised set of instructions meaning that it can be operated by different operators to the same standards. The SOP created along with the interlock and alarm matrix allows for a standardised set of tasks that will allow for the operator to follow to start up and operate the boiler simulation in a safe and controlled manner.









Standard Operating Procedure
	Step Number
	Action
	Completed: Date and Sign DD/MM/YY

	1.0
	Open Control Valve CV101.
	

	1.1
	Allow for pressure to build. And confirm fuel gas pressure.
	

	2.0
	Open Control Valve CV103. To allow for supply of air to FD fan
	

	3.0
	Open Flue Damper DM101. To allow air flow through the boiler ignition.
	

	4.0
	Start FD101. Wait for RPM to build to accepted limit. This will begin air purge through the boiler.
	

	5.0
	Reset the lock out system to ensure control over process.
	

	6.0
	Open CV 104. To allow for boiler water feed.
	

	7.0
	Open CV 105. To allow for boiler water feed.
	

	8.0
	Start PU101. Begin the boiler feed pump.
	

	9.0
	Open CV 106.
	

	10.0
	Open CV 107. 
	

	11.0
	Wait for boiler to fill over the low, low alarm and the low alarm.
	

	12.0
	Press lock out reset button when level is acceptable.
	

	13.0
	Open CU 102.
	

	14.0
	Ignite burner.
	

	15.0
	To properly control the system, use the pump and blow out valve to maintain the level.	Comment by Lance Rutherford: A good procedure but you could have considered opening up the appropriate eqpt. to partially fill the boiler at the outset as well as including the requirement to raise the steam pressure to a set value.
	




 Exercise 3. Bottling Plant Operation
The bottling plant simulation allows for the user to understand how the system operates and what can go wrong. The simulation allows the user to run the system in an automatic state to see the proper operation of the system and note how the system should look when its running. This bottling plant operation simulation also allows for the user to run the system in a manual state using a series of buttons to operate the different pieces of the machine to attempt to run the system properly. By using the buttons in the manual version, the user is able to understand what steps need to be taken in sequential control, but also to understand what possible failures can occur and also what can be done to either rectify or prevent these failures from occurring.	
Task 2.  SCADA (Supervisory Control and Data Acquisition)
The SCADA system is a system used to monitor and control plant operations. The majority of these actions are controlled automatically by programmable logic controllers, PLCs. The use of these PLCs mean there is a minimal need for host control actions and these controls usually consist of basic overriding and supervisory controls. For example the control of the flow of water would be handled by a PLC but, the system would allow for supervisory controls to set the rate of the flow to a set point and alter high and low alarms etc. the feedback loop passes the information through the PLC whilst the SCADA system monitors the complete operation of the loop. 	Comment by Lance Rutherford: A well produced flow diagram but it lacks some key decision points, ensuring that the cap is on the bottle for instance.
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SCADA systems usually use the following to work effectively:
· [image: ]A human machine interface, HMI. This is the part of the system that allows the human operator to monitor, control and alter the inputs and outputs of the system. The HMI is vital to allow the operator to have control on the system and to be able to properly monitor the system.
· A computer system acting in a supervisory role that acquires data on the process and gives commands to the process. This is the system that will take data and use it to send appropriate commands to the system.
· RTUs or PLCs that take in the data from the system and send relay information to the supervisory system. PLCs are preferred over RTUs as they are more affordable and adaptable with more purpose options. PLCs can be used in many different ways to use inputs to determine different outputs depending on how they have been programmed and which input is used.
· Communication systems that allow for the supervisory system to connect with the PLCs and RTUs. These systems allow for a proper connection between the SCADA systems and are therefore vital to ensuring this system can operate effectively.
SCADA systems can be used to operate small or large plant operations and have found use in automating systems to help operators by simplifying the process of changing and controlling set points as well as monitoring data. This system can be used for processes such as refining by controlling the inputs and outputs of the system or security gates using passes at scanners as the input which would then determine access or denial depending on the input from scanners.
The use of SCADA systems allows for a standardised system to 	Comment by Lance Rutherford: ???   A reasonable report but no specific examples given.
References:
· http://www.scadasystem.org/ 
· https://electrical-engineering-portal.com/wp-content/uploads/2017/01/implementing-good-scada-system.jpg 
· College system, Sim create and TSC software to access Simulations used in Task 1.
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