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[bookmark: _Toc39675180]Task 1 Question

Alternatively, for Task 1, you may demonstrate operation of process systems at your workplace.  This should include at least two similar processes to those described above.  

In each case, you must include a standard operating procedure (SOP) for the systems chosen.  Include information on the operation of the systems, flow control and alarms. In addition, include:

· An explanation of the general operation of the process identifying specific equipment and a review of the key items of instrumentation.
· A detailed standard operating procedure (SOP) to ensure safe and consistent start-up and operation.
· An alarm and interlock matrix table for at least once process system.
· an emergency shutdown procedure for at least one process system.
· A fault-finding guide for at least one process system, should the system lock out.    
· Construct a flow diagram for at least one of the chosen process operations systems 
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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. 
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For the amended task 1, I will be using fired heaters found at Pembroke refinery. The heaters at the refinery all have specific operating procedures. however, I be looking at them as a whole and talking about generic operation. 

[bookmark: _Toc39675183]Fired Heaters
Fired heaters are used to preheat process fluids before they entre the process unit, this is a transfer of thermal energy. This will convert the fuel gas into the process energy. The heater will have multiple burners, these will burn gas which will cause the increase in temperature. The heater will also be connected to a stack, the outlet flow of the heater will flow up and out of the stack. 	Comment by Lance Rutherford: 

The heater works on the principle, that it needs the following:
· Oxygen 
· Heat 
· Fuel
If on of these is removed, there will be no fuel.  However, the right amount of each will be needed to have the correct combustion. 	Comment by Lance Rutherford: 

The key instrumentation will be based around these principles. These will measure the flow and also control it for the fuel. This will include flow controllers on the air and gas inlets to the heater, the outlet of the heater will have louver control, this will control the flow out of the heater. 

Furthermore, the oxygen will after the heater will be measured. This will the be in a closed control loop with the fuel control. Depending on the oxygen content, will control the amount of fuel needed to have the combustion ration, and therefore have correct flame needed. 	Comment by Lance Rutherford: 	Comment by Lance Rutherford: 

The air inlet of a heater can be a natural draft or a forced draft. The difference being a natural draft will cause a flow of air to be naturally drawn in, where as a forced draft will have a pump to draw air into the heater. This means the amount of air will not be controlled very accurately, that is why the fuel is controlled. 



[bookmark: _Toc39675184]General start up for a fired heater

Safety  checks before work commences  
· Check ESD interlocks are correctly working. 
· Any alarms are suppressed or turned off.  
· Check the instrumentation and the reading are correct. If not follow the fault. 
· Check the flows and pressure in the heater

Pilot system commissioning 
· Check the eater is sae and ready 	Comment by Lance Rutherford: 
· Ensure all fuel valves are closed 
· Open burner air control dampers to fully open
· Open stack damper to fully open  
· Start the forced draft fan and check air flow 
· Allow purge(no less than 5x its volume) 
· Check for combustibles 
· Adjust stack damper for correct draft
· Close burner dampers to 25% 
· Ensure individual block valves are closed 
· Pilot regulators to be unblocked 
· Reset the pilot xv valve 
· Open the pilot fuel isolator valve, while doing this, light using the electronic ignitor or the portable ignitor 
· Adjust the fuel pressure (and air if applicable)  to get a good flame 
· If the pilot goes out, repeat from the purge  	Comment by Lance Rutherford: A reasonable account but throughout would have benefitted from process schematics so that the SOP and general operation could be followed through by reference to key items of equipment.

Main burner 
· Adjust air damper to at least 50% open
· Ensure pilot is still lit 
· Reset fuel xv 
· Check pilot is lit 
· Open main fuel supply valve 
· Open the burner valve located at heater, this should light from the pilot
· Ensure this is fully open and not throttled
· Follow instruction of panel, when lighting burns use bolting sequence  
· Follow instructions to the process needs 
· All control should be done by the control valves, any block valve should now be fully open (if applicable), the cox valves to be only 100% open

[bookmark: _Toc39675185]General operating practice 
· A normal operating procedure for the heater is to have a heater running burners should be used at an even coverage and not to bunch heaters up. This will be done to ensure even temperature in the heater. 
· The flow controllers will be controlled by instrumentation only, all valves should be fully open or fully closed, this will ensure the control operator will have full control of the heater. 
· Furthermore, the operator will need to check the heater 3 times per a shift. This will be done by obtaining the correct PPE (face shield) and then checking there is a negative draft to the heater. this means, when a side hatch is opened, a draft is pulled in and not pushed out. If there is a positive pressure the operator is not to open a hatch. 
· A change to the heater ( a burner being added to operator or being removed) will be done with the correct approval before its changed. 


[bookmark: _Toc39675186]This which will trip a heater to shut down 
· Emergency shut down (ESD)
· No fuel gas flow (into heater) 
· No air flow (into heater)
· Low flow rate of product being heated 	Comment by Lance Rutherford: Good.

An emergency shut down will start the shut down process. This will be done by the XV valves closing. This will close the fuel gas off to the burner and therefore remove the flame from burning. Any gas left in the pipe work will be burnt by the pre-existing flame before it goes out or by the small pilot flame. furthermore, the air draft will still continue to flow to ensure there is not an abundance of gas in the heater, therefore, there should be no ignitable source in the heater. From there, if the heater tripped, the heater can be re-lit when the operator arrives.  However, if the operator does not manage to re-lit the heater, the heater will go into full shut down, this is where, the fuel gas like and pilot lines will be isolated using the block valves. 	Comment by Lance Rutherford: 

If the eater trips because of low air flow, the heater will have a higher amount of fuel gas in the system, therefor the fuel gas will be shut off. However, the heater will need to be purged out, this can be done with air, steam or nitrogen, depending on the heater. If the heater was not purged, the heater would act like a bomb and explode. 	Comment by Lance Rutherford: 
[bookmark: _Toc39675187]Flow chart for heater start up	Comment by Lance Rutherford: I can just about follow the flow but is messy!
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Table 1, interlock for a fired heater 
	
	Stop Gas flow for pilot 
	Stop Gas flow for main burner 
	Open steam or N2 to purge  
	Stack damper to open 
	Start Force draft fan if not started  
	
	

	Pressure too high (past control) 
	
	
	
	
	
	
	

	Temperature  too high (past control) 
	
	
	
	
	
	
	

	Flow (no flow) 
	
	
	
	
	
	
	

	Oxygen content too low
	
	
	
	
	
	
	

	Pilot lit not lit 
	
	
	
	
	
	
	

	Control to start purge
	
	
	
	
	
	
	


The table of interlocks is to represent what till happen when starting up the heater or if the heater goes into critical condition. Critical condition is when the heater is going to trip and is in an unsafe condition. In industry unsafe conditions are not safe, and therefore, alarms and interlocks are put into place to ensure safe operation is followed at all times. However, these alarms and interlocks can by bypassed. Special authorisation is needed to do this and this will only be done on start up or shutdown of the fired heater. this is because the situation is not  the normal operating condition, therefore, different results will be seen when carrying out shut down or start up. 	Comment by Lance Rutherford: Good and the alarms are relevant but with no process diagram to follow it is difficult to make a clear judgement.

If the fired heater locks out, there are set procedures to be followed for this circumstance, as it can be a very unsafe time. No particular fault finding guide for the interlocks will be needed due to the fact that a set sequence of events is needed to be followed, to ensure the unsafe situation becomes safe again in the correct order and in a timely fashion. 

The shut down will consist off stopping gas flows into the heater, and also having a flow of air, steam or nitrogen into the heater, this will remover any gas which could ignite. From there the purge will last a set time, and the re-start of the heater can commence when in a safe state. However, the heater will have tripped for a particular reason and this will need to be indented before  

[bookmark: _Toc39675189]Task 2
Supervisor control and data acquisition (SCADA) is a way of controlling and monitoring a system. The system can be a whole site, an individual unit or a particular section. This will be done by breaking done each section into subsections. The subsections will be made of instrumentation, which will feed a PLC, to have an output to a controller. These subsections will be connected to make up an entire unit or section. 


The subsections previously talked about will be controlled by the PLC using data provided by the instrumentation, and will use a closed loop control circuit to monitor and adjust the process. When talking about human machine interface (HMI) this is where a control operator can monitor and adjust what is happening from the comfort of the control room. This means the control operator can make multiple changes within minutes. This means more effective workforce. However, the complex, another feature used is to have alarms to come in when required. From there, the control operator will need to make an adjustment, this is where the human interaction is used with the software. Once the change has been made, the PLC will take over the operation.  


SCADA is used to bridge the gap between information and operations of equipment, using real-time data. The SCADA will collet multiple streams of data. From the data, it can do any things. Such as, make a change to the process, collect and store the data in a back up. The data stored can be analysed and also trended to help predict the future, by learning from the past. From there, the data can be used to when an accident has occurred to look at what went wrong and what needed to change.	Comment by Lance Rutherford: 
Furthermore, the transfer of data can be done wirelessly, to keep up with modern technology. This means that the transmitter and receiver can be anywhere and not need to have a cable between them. However, this will appose a threat to the security of the data due to the chance of this being hacked. This means the level of security will need to be very high. However, when looking at a PLC unit, the PLC will be wired to the equipment and will be a standalone piece of equipment, and therefore cant be disputed by anyone who does not have access to the control. 	Comment by Lance Rutherford: 
To conclude the re-cap on SCADA, it is the hub for all of the control on an industrial scale, it is the hub for all data and control, processing real time data and also keeping a record of previous data, for the unit or plant it controls. The system is multiple of smaller sections tied in together to make the whole unit up. The system will have a HMI, which allows humans to visually see what the system is doing and to also make adjustments on it. For the HMI the system will show a diagram of the system to help the operator visualise the unit, or it can be just a light indication. The operator will use this to run the unit following all procedures and instructions.     
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