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Plant Operations and Performance: Plant Flow Diagrams and P&ID’s
[image: ]This assignment will focus on a pipe and instrument diagram (P&ID) of an integral part of the Sinter Plant at Tata Steel, Port Talbot. As Toghraei (2019, p.3) states, a P&ID diagram ‘provides a lot of information for the manufacturing of the equipment, installation, commissioning, start-up, and the operation of a plant’. The diagram concentrates on a small part of a larger plant and analysis of this diagram will be demonstrated below. The example that has been chosen considers by-product production. Dust is a by-product that is created in large amounts and if it is not controlled, can have significant effects on the surrounding environment.  The P&ID diagram in this assignment shows a model of the Denseveyor Sinter Dust Transfer System.  Throughout this assignment, how the Sinter plant operates will be explained including specific service requirements and the instruments included in the chosen diagram. Also included in this assignment will be the identification of all appropriate health and safety issues such as COSHH and COMAH and there will be a description of how the plant deals with them.Dust Transfer System 

 Firstly, this assignment will show awareness of the Sinter Plant process to provide information that will help link and show why the denseveyor dust transfer system is important in the burdening process at Tata Steel. (Farell-Roig, 2018)

The main hazards at the Sinter plant are the conveyors, with over 60 of them on plant and some of them move without warning. There are hot materials present all around plant, noise, trapping points from the moving components and lots of material spillage, this contributing to the amount of dust in the air. The main purpose of the process is to produce the majority of the burden to the blast furnaces from fines material that is not suitable for direct charge into the furnaces. The raw materials come in from the harbour and are moved to the Sinter Plant from the fines bed, as shown below:
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The sintering process is continuously monitored by a number of different factors, these include:
· PCME Emissions
· Wind box temperatures
· Cooler Pressure
· Fuel rate 
· Finish product temperature of sinter, etc.
The denseveyor is part of a system that’s aim is to reduce environmental emissions from the current values on the de-dust system, this can be supported by improving the effectiveness and operational reliability of the assets. An example of some of the emissions and monitoring requirements at the Sinter Plant include, sulphur dioxide limit 500mg/m³ (monitored quarterly), oxides of nitrogen, 2ng/m³ (every 6 months), particulate matter, 115mg/m³ (daily mean), dioxins limit, (every 6 months) 2ng/m3 (Natural Resources Wales, 2010). Major service was carried out on the denseveyor at the start of 2019 where original equipment manufacturer (OEM) was installed. The denseveyor contains many different valves, switches, restrictors, instruments, filters and lubricators which can be shown in the P&ID diagram above, these all come together to transfer the dust. 

The denseveyor is shown below: 
Image 3: Steel Pipe
Image 2: Control Panel 
Image 1: Denseveyor








Analysis of the P&ID Diagram
The main purpose of the denseveyor is to transfer the dust from the Sinter Plant back in to the process. Using a denseveyor provides a closed operation, a good way of controlling materials that are difficult to handle such as dust (Macawber Group, 2009).  Originally, dust was transferred on a conveyor but due to external factors such as wind, it was not an efficient way of collecting and transferring dust. This is why the denseveyor acts as a more protected, controlled system. 
	The dust is picked up on a precipitator conveyor, this enables the solid dust particles to be removed from the air. As Hosansky (2020) states, the precipitator applies energy only to the collected particulate matter, the charged particles would then be found on the collection devices. There are then the motors and switches, input and output controlled so that the dust is stored in a feed hopper. The diagram shows the figures for the standard bulk density, particle size and moisture content of the Sinter dust in this hopper. In the feed hopper there are two probes, one that has a level switch that is set to the required height to give an idea of how much dust is in the hopper known as the high high probe, the other probe has a safety valve and filter known as the high level probe. If an alarm is triggered on the high high probe it will show up in the Sinter plant control room and there are a number of different checks and actions that would be carried out:
Conveying line blocked. 
Conveying air not operating, material stays in vessel.

Vessel level probe is faulty.
Replace level probe.  


Vessel level probe had material stuck to it.
Remove and clean probe. 

Object trapped in dome valve. 
Physical inspection.


Blow valve not working. 
Check air supply, replace if needed. 

The denseveyor itself then contains diaphragm valves, pneumatic valves, fixed drifice, quick exhaust valve etc. An important valve in the denseveyor is the dome valve. If there is a fault with this valve an example of the checks and actions carried out would be: 
Replace seal pressure switch.
Seal pressure switch is faulty.


Replace or repair actuator.
Is the actuator faulty?


Replace or calibrate as necessary. 
Is the pressure switch working?


The dust that has been collected through the denseveyor then travels through a steel pipe (as shown in image 3 above) to the reception hopper which is what eventually returns the dust fines onto 1003 belt conveyor. As Mehos et al (2018) suggests, hoppers can store and handle tonnes of material interchangeably. The reception hopper has a high high probe and a high level probe like the feed hopper and a reverse jet filter to clean the air. The filter contains valves such as a pressure control valve, hand valve and the diagram shows extent of supply. 
Health and Safety Issues at the Sinter Plant 
The Health and Safety at Work Act (Legislation.gov, 2020) states that staff should be trained so that they understand and respect health and safety procedures in the workplace. The employer has a responsibility to offer suitable welfare conditions for employees and a safe working environment should be maintained by everyone, operating in the safest way possible. 
Some of the legislation that Tata Steel has to adhere to is Health and Safety at Work (1974)
The Management of Health and Safety at Work (1999)
Personal Protective Equipment at Work Regulations (1992)
Manual Handling Operations (1992)
Provision and Use of Work Equipment (1998)
Display Screen at Work (2002)
Reporting of Injuries, Diseases and Dangerous Occurrences Regulations (2013)


	 


Workplace Health, Safety and Welfare Regulations (1992)



COSHH Regulations 
One of the regulations that the Sinter Plant takes into account is COSHH. COSHH is the regulations put in place to control specific substances and materials. The substances included could be fumes, dust, liquids, vapours, etc and can cause damage to all different parts of the body like the nose, mouth, internal organs, etc.  
As British Safety Council (2019) expresses:
The employers responsibilities include providing control measures and risk assessments as shown below, preventing exposure and ensuring limits. 
The employees have a responsibility to follow procedures put in place, make sure their training is up to date, support other employees and record and report accidents. 
The classification of substances:
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Risk assessment is a process that identifies the rate of a risk. It is a suitable and a necessary assessment of risks to employee health and safety, including risks to other employees such as contractors who work for Tata Steel. 
An example from my place of work would be COSHH compliance. Substance information is shown with the application method included in this. Hazards are shown and the risk is rated between high and low before and after controls such as supervision, communication or PPE are put in place. 
[image: ]
Coshh Risk Assessment:
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If any of the tasks were still in the red as a high risk after control measures, they would not be carried out on site. An effective way of assessing risk and allowing people to take ownership is by carrying out a 2 minute risk assessment. These risk assessments are time effective but are also essential for personnel to assess their work and the hazards or risks before carrying out the job.
COMAH Regulations 
COMAH is the control of major accident hazards and as Tata Steel Port Talbot is a ‘Tier 1’ site Tata needs to uphold a safety report under the COMAH regulations. If you work with COMAH substances it is important to be clear on the safe operation procedures of the plant and how to put it into a safe condition. 
The top hazards within Tata Steel are- 
· Fire 
· Working at height 
· Confined Spaces
· Electricity
· Lone Working 
· Workplace Transport
· Equipment & Machinery 
· Pressure Systems 
· Cranes & Lifting 

If you have a COMAH site like Tata the aim is to limit what may be the consequences of a major accident to the local communities, the environment and people (Natural Resources Wales, 2013). The authorities must be notified if Tata increases its dangerous substances inventory or if exterior factors cause a COMAH threshold to be breached. Risk reduction can be used as a technique that tries to eliminate exposure to a risk. There is a need for risk management especially in a company like Tata where ‘Incidents in which there is loss of containment of such chemicals can have consequences which are potentially harmful to people and the environment’ (Hawksley, 2012, p.6). Usually the methods would be applied to lower risk prospects, but suiting the risk tolerance of the business. Businesses like Tata can reduce risk exposures by avoiding, mitigating, transferring or sharing risks. 
Risk Sharing – distributing risks amongst businesses, teams or individuals. 
Risk Avoidance – avoiding an activity or position that may cause risk due a business.


Risk Reduction


Risk Transfer– contractual shifting of a risk from one party to another. 
Risk Mitigation– Carrying out an activity but reducing the risks.






The information needed on the resources required for risk reduction would be the hazards, from risk assessments, safe working procedures, the policies that organisations like Tata Steel have to follow which involve risk to people, the environment, the business. 
The benefits of risk management include: 

Defence against damaging events 
Grows stability of the business 
Safe and secure work environment 




Conclusion 

In conclusion, this assignment has looked at one of the key aspects of commissioning (a pipe and instrumentation diagram). This assignment looked at a P&ID of the denseveyor dust transfer system as dust is one of the main issues/hazards that is naturally released from the sintering process and is a challenge to contain due to its properties. As shown above the denseveyor is part of the by-product system and is an appropriate part of plant that uses different instruments such as valves, sensors, indicators, switches, restrictors, filters, etc (several of these have been discussed above). This assignment also gives an overview of the actions that would be taken if the denseveyor does not function correctly and the procedure the operators at the Sinter Plant would go through. As Tata Steel is such a large site which many risks and hazards this assignment has recognised some of the health and safety issues such as COSHH, COMAH and has given some examples of ways to reduce the risk of major accidents or any accidents in general. 
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