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[bookmark: _Toc180478974]1. Introduction 
This project focuses on automating the pumps at the effluent pumping station to improve reliability and efficiency, particularly in the No. 2 sump, as part of the company's ongoing restructuring. The current manual system has resulted in inefficiencies, including equipment damage and limited remote control capabilities. By switching to an automated system, the goal is to reduce the need for on-site operators while maintaining service levels from the No. 2 sump, ensuring smooth operations and regulatory compliance despite reduced staffing levels.
[bookmark: _Toc180478975]1.1 Background 
The effluent management system at Tata Steel plays a critical role in treating water before it is discharged into the Long Sea Outfall (see Appendix 1). The setup consists of twelve pumping sumps, with No. 2 sump being especially important for meeting environmental standards overseen by Natural Resources Wales. Monitoring of key factors like temperature, pH, and flow rate is done via SCADA and IFiX systems. However, the basic on/off monitoring method currently in place is inefficient. Operators often have to manually check the sump’s status due to insufficient data, leading to wasted resources. Issues with the float switch frequently cause malfunctions that require manual intervention, adding to the operational complexity. With staff reductions, addressing these inefficiencies has become even more essential.
A budget of around £20,000 has been set for this project, but all spending must align with the company’s cost-saving focus. Additionally, upcoming changes to the organisational structure in mid-2025 emphasise the need to finish the project on time. Improving the No. 2 sump’s monitoring and control systems through automation is critical to enhancing operational efficiency, safety, and compliance with environmental regulations. Appendix 2 includes the current layout of the main control panels.

[bookmark: _Toc180478976]1.2 Main Aims and Objectives 
The following are the aims and objectives for the project, structured using the SMART criteria. [1]

[bookmark: _Toc180478977]1.3 Main Aims
The aim of this project is to enhance the efficiency, safety, and reliability of the No. 2 sump pump system by automating operations using level transmitters, PLCs, and HMI controls. It will reduce manual intervention, modernise outdated systems, implement safety measures, and enable remote operation, aligning with organisational goals and improving overall performance.

[bookmark: _Toc180478978]1.4 Objectives

1. Integrate level transmitters for remote sump level indication and maintain sump levels within specified error bands using a PLC by the end of Q2 2025. The engineering team will accomplish this by integrating the level transmitters into the control system, automating sump control, and incorporating a stop float switch for reliability. Accomplishing this goal will enhance sump monitoring and improve safety at the site.
2. Add a Man/Auto toggle for each pump on the HMI and implement a voting system for level transmitters by Q2 2025. The automation team will accomplish this by developing the HMI interface and enabling manual pump control when necessary. This will provide flexibility for operators, ensuring more accurate control and improved system performance.
3. Reduce operator time spent at the No. 2 sump by 50% within six months of automation implementation. The operations team will accomplish this by equipping pumps with a stop float switch and establishing automatic activation bands. This reduction in operator intervention will lead to better resource allocation and increased operational efficiency.
4. Replace outdated relay systems with a PLC for automatic pump control by Q2 2025. The maintenance team will accomplish this by installing the PLC and programming automatic start/stop based on predetermined levels. This will ensure continuous service without requiring on-site staffing, resulting in operational continuity and cost savings.
5. Enable remote mode switching and implement pump halt safety measures by Q1 2025. The control systems team will accomplish this by installing a switch in the MCC cabinet for HMI control and ensuring that all pumps halt safely if both level transmitters fail. This will enhance system safety and allow seamless operations in line with organisational restructuring.

[bookmark: _Toc180478979]2. Literature Review
A literature review reveals both the advantages and challenges of automating systems for managing effluent and wastewater. Research indicates that automating pumping systems can enhance efficiency, reduce labour costs, and help meet regulatory standards. In industries such as steel production, where there is a constant push to improve efficiency and cut expenses, companies are exploring new strategies. However, these initiatives are often limited by tight budgets and a lack of understanding among key stakeholders [3]. The management practices at Tata Steel's Port Talbot site serve as a useful example in this context.
Automation can significantly boost efficiency and reliability in operations. By minimising human error and enabling real-time monitoring of key parameters, automation is particularly advantageous in effluent management. Automating routine tasks not only improves reliability but also optimises resource utilisation. [4] [5]
In the manufacturing sector, automation is crucial for increasing productivity, lowering costs, and maintaining competitiveness. By delegating repetitive tasks to machines, employees can concentrate on more complex, cognitive work [6]. Technologies such as Programmable Logic Controllers (PLCs), Supervisory Control and Data Acquisition (SCADA) systems, and artificial intelligence (AI) have been instrumental in enhancing efficiency and facilitating better decision-making through remote monitoring and data analysis. [7]
For Tata Steel, adopting automation offers a chance for significant change, something previously limited by scarce resources and resistance to innovation. Traditionally, the steel industry has been slow to embrace new technologies due to its dependence on a large workforce. However, recent challenges have compelled Tata Steel to adapt, prompting changes that are now driven more by necessity than by a long-standing culture of continuous improvement. This transition paves the way for modernising operations and fully embracing innovation. [8]

[bookmark: _Toc180478980]2.1 Legislation and Standards 
The project will need to comply with relevant legislation and standards, including:
· Water Resources Act 1990
· The Electricity at Work Regulations 1989
· Health and Safety at Work Act 1974
· COSHH
· Site Standards – ESI 7 (Low Voltage Rules)
[bookmark: _Toc180478981]3. Project Design 
I have been appointed to manage the project, overseeing design and installation with a dedicated team. Bi-weekly meetings will track progress. I proposed a cost-effective solution utilising existing infrastructure and internal personnel, significantly reducing costs. We will upgrade one pump at a time to minimise disruptions.

[bookmark: _Toc180478982]3.1. Data Collection Requirements
Data collection before and after the upgrades will focus on productivity and efficiency, with key metrics including:
· Downtime
· Operator time at No. 2 sump
· Engineering time (faults)
· Engineering costs
· Operation time of pumps
· Input and output from No. 2 sump
This data will be logged and analysed through SAP for work planning. Lean Six Sigma methodologies will enhance performance by improving workflows and identifying root causes. A quantitative analysis will support decisions on operational changes and upgrades. [9] [10] Quantitative analysis is a mathematical approach to data collection. From this, the data can be measured, verified and evaluated. 

[bookmark: _Toc180478983]3.2 Upgrade Options
Several upgrade options are available, differing by approximately £1,900 per pump, totalling around £9,500 for the project: 

3.2.1 	Option 1:
· Overview: Utilises overload protection and auxiliaries with normally open/closed contacts for the PLC.
· Cost: Affordable, resulting in lower initial investment.
· Data Collection: Limited capabilities may hinder monitoring.
· Control Interface: Retains current HMI layout, simplifying upgrades but lacking advanced features.
· Integration: Uses existing level transmitters and float switches.
Risks:
· Limited data collection could lead to undetected issues.
· Outdated components may hinder future upgrades.
· Increased reliance on manual checks could lead to higher costs.

3.2.2	Option 2:
· Overview: Employs overload protection and contactor with Ethernet connectivity.
· Cost: Higher initial cost but offers extensive data collection.
· Data Collection: Enables monitoring of line voltages and current.
· Control Interface: Upgrades front panel and HMI screen.
· Integration: Installs accurate level transmitters for improved reliability.
Risks:
· Higher costs may face budget resistance.
· Installation complexity may extend timelines.
· Staff may require training on new features.
[bookmark: _Toc180478984]3.2.1 Conclusion on Options
Both options have distinct advantages. Option 1 is cost-effective but may limit data collection capabilities. In contrast, Option 2, while more expensive, offers significant benefits in operational insight and reliability. The final decision will balance these factors to ensure the best outcome for the project.
Risks Management
· Project Timeline: Delays could extend beyond the mid-2025 deadline.
· Regulatory Compliance: Non-compliance during upgrades may result in fines.
· Operational Disruption: Incremental upgrades could impact productivity.

Mitigation Strategies
· Conduct thorough risk assessments during planning.
· Establish contingency budgets for unforeseen costs.
· Develop training programs for staff on new systems.

[bookmark: _Toc180478985]3.2.2 Visual Representation
Figure 1 is a single line diagram (SLD) providing an overview of the proposed plan, helping to understand the system layout.
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[bookmark: _Toc179894262]Figure 1

[bookmark: _Toc180478986]4. Resources
The project requires substantial resources, but to align with cost-saving efforts, a proposed budget for initial parts totals £10,147.80. Many components are packaged, allowing shared use across the project. The total budget aligns with the £20,000 allocated.
The hardware includes components necessary for the two pumps, such as sensors, valves, and the PLC. Materials will be sourced from two contractors to ensure quality while minimising environmental impact.
For the software aspect, Studio 5000 will be used to program the PLC, streamlining the design process.
The list of proposed items to order is shown below in Figure 2:
[bookmark: _Toc179894263]Figure 2

[bookmark: _Toc180478987]4.1 Project Plan
To ensure smooth project execution, a Gantt chart will track progress and provide a visual timeline of tasks, helping to manage resources effectively. Key stages include: 
· Panel construction
· Installation of power, control, and Ethernet cables
· Completion of any prefabrication work
This strategy aims to minimise downtime, as at least four pumps need to remain operational. Key milestones include: 
· Completion of preparation work
· Key stakeholder meetings
· Pump outages
· PLC installation
· HMI modifications
· [image: ]Final connections[bookmark: _Toc179894264]Figure 3

5. References

[1] 	K. Boogaard, “www.atlassian.com,” 26 12 2023. [Online]. Available: https://www.atlassian.com/blog/productivity/how-to-write-smart-goals#:~:text=The%20SMART%20in%20SMART%20goals,within%20a%20certain%20time%20frame.. [Accessed 01 10 2024].
[2] 	Tata Steel, Drive to Save - cost reduction programme, Tata Steel UK, 2024. 
[3] 	K. S. B. S. S. Karuppiah, “Evaluation of the Barriers in the Adoption of Automated Technology by the Manufacturing Sector: A Case from India,” in Advances in Materials and Mechanical Engineering, Tamilnadu, Springer, 2021, pp. 421-429.
[4] 	F. J. D. H. R. H. N. Ahmed, “Barriers to Innovation in Water Treatment,” Water 2023, vol. 15, no. 773, p. 11, 2023. 
[5] 	E. B. M. T. S. Filippi, “Automation technologies and their impact on employment: A review, synthesis and future research agenda,” Technological Forecasting and Social Change, vol. 191, p. 21, 2023. 
[6] 	“Where machines could replace humans - and where they can't (yet),” McKinsey Quarterly, Chui, Micheal Manyika, James Miremadi, Mehdi, 2016.
[7] 	A. Palomba, “Analysis and desgin of automation strategies of industrial processes,” Politecnico Di Torino, 2019.
[8] 	G. M. N. Y. Z. L.-J. Olsson, Instrumentation, Control and Automation in Wastewater Systems, London: IWA Publishing, 2005. 
[9] 	Australian Bureau of Statistics, “abs,” 02 10 2024. [Online]. Available: https://www.abs.gov.au/statistics/understanding-statistics/statistical-terms-and-concepts/quantitative-and-qualitative-data#:~:text=Quantitative%20data%20are,how%20much%20or%20how%20often).. [Accessed 02 10 2024].
[10] 	W. Kenton, “www.investopedia.com,” 01 07 2024. [Online]. Available: https://www.investopedia.com/terms/l/lean-six-sigma.asp#:~:text=Lean%20Six%20Sigma%20seeks%20to,Six%20Sigma%20and%20Lean%20enterprise.. [Accessed 04 10 2024].
[11] 	Legislation.gov.uk, “Legislation.gov.uk,” 01 10 2024. [Online]. Available: https://www.legislation.gov.uk/ukpga/1991/57/contents. [Accessed 01 10 2024].
[12] 	HSW, “hse.gov.uk/pubns/books/hsr25.htm,” 01 10 2015. [Online]. Available: https://www.hse.gov.uk/pubns/books/hsr25.htm. [Accessed 05 10 2024].
[13] 	HSE, “https://www.legislation.gov.uk/ukpga/1974/37/contents,” 05 10 2024. [Online]. Available: https://www.hse.gov.uk/legislation/hswa.htm. [Accessed 05 10 2024].
[14] 	HSE, “https://www.hse.gov.uk/coshh/,” 06 10 2024. [Online]. Available: https://www.hse.gov.uk/coshh/. [Accessed 06 10 2024].



















[bookmark: _Toc180478989]6. Appendix 1
The images below depict the Abbey No. 2 sump pumphouse and the Long Sea Outfall (LSO).
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[bookmark: _Toc180478990]6.1 Appendix 2 
Below are images of the control panel at No.2 sump. [image: ][image: ][bookmark: _Toc179894269]Figure 8
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