



Group Project ACMA5009 Reflective Project Report
Rebuild of Ovens at Morfa Coke Ovens-Tata Steel Port Talbot to comply with carbon zero by 2050


Introduction 
The purpose of the report is to identify and evaluate the project of rebuilding the Ovens on the Coke Making Battery at Morfa Coke Ovens, to comply with the UK wide carbon zero footprint plan at Tata Steel Port Talbot. The driving force and need for Tata to change is the UK government strategy to reduce to a carbon to net zero by 2050. Tata steel must follow this change and implement, This report will outline all required outcomes and plans used to deliver it successfully and on time within budget.
Tata Steel UK, Formally Tata steel Europe and British leg of the Tata group. Port Talbot integrated iron and steel works is situated next to Margam Moors, with Port Talbot Docks bordering the site to the north with the town of Port Talbot, motorway, the main line railway and the PDR forming the eastern boundary. The integrated steel works has several identifiable processes which are carried out sequentially across the installation in order to convert the raw iron ores and coal to semi-finished (slab) and finished steel products. Port Talbot | Tata Steel in Europe (tatasteeleurope.com) 15.04.2021
The project to be discussed in this report is the rebuilding of Ovens on the Battery to comply with the UK wide carbon zero footprint plan and the Tata Steel UK plan of Decarbonising the steel sector. The company has a set target to reduce steelmaking emissions in Europe by 30-40% by 2050. Tata Steel helps decarbonisation plans for the UK | Tata Steel in Europe (tatasteeleurope.com) 01.05.2020
Tata Steel UK, for example, have set their own targets to help drive the action that is necessary for them to contribute to the broader UK goals. The aim is to have reduced CO2 emissions by 30% by 2030, and to offer carbon neutral steelmaking by 2050. ‘Carbon neutral’ means that some carbon offsetting is likely to be needed in future. By addressing areas that can be tackled now, the intention is to keep that offsetting to a minimum later. 
For this to happen TATA need to make significant investments to decarbonise assets in the coming years. At Morfa the project implemented will be repairing of the ovens with a full rebuild to comply with the newly set regulations and UK Government guidelines. This will impact greatly in setting the Port talbot plant up to achieve the goals.  The change is not as straightforward as outlined above, the UK management and leadership teams fully back the proposals to rebuild to achieve the goal but face backlash from the tata parent company and parts of the workforce for the cost of the repairs and the loss of production and profits, the carbon zero rules differ for the Indian leg of the business, and they are not to forthcoming to back and fund the proposed repairs.
The purpose of coking is to reduce the volatile matter of the coal and to increase the carbon content through carbon enrichment​. The heat is transferred from the heated brick walls into the coal charge. Coke is a carbon based fuel source for the Blast Furnace which is used to reduce the iron oxide in the steel, coke is high in carbon and low in impurities compared to coal.​ It is made by heating coal to around 1,100 Degrees in the absence of oxygen in a coke oven, this lack of oxygen prevent the coal from burning.​
The coking process drives off various gases, liquids and volatile matter, leaving a solid mass of nearly pure carbon, coke.​ 






























Gantt chart and project plan demonstrating time management
The project is set out over 127 consecutive days totalling to 17,432 hours of work. The opportunity to implement the project was developed by Tata steel management at port talbot and presented to the department hierarchy at Morfa by a third part company OSL, (OTTO SIMON LTD)  OSL presented tata with 3 options to change the ovens with a full rebuild of ovens 1-6. www.ottosimon.co.uk/coke-byproducts January 2021.
OSL successfully completed a 25% repair late in 2020, this has now paid for itself, and Tata are now seeing the rewards with the repaired ovens now fully functioning. Emissions are lower due to the push forces lowered, the department are now able to fully increase the charge weight of coal into the ovens and gain more tonnes of production daily without so much effect on the environment
                              Figure 1 below shows project plan outline





                             Figure2   End of project Gantt chart for commissioning shown below
. 
An explanation of your aims and what you expect the achieve from this reflective analysis.

The Project to review is a full through wall rebuild of ovens 7-11, this will not only impact on gas made by the department that runs the remainder of the steelworks, but it’s also expected the loss of gas make will cost other departments around £100,000 a week in natural gas, loss of production over a 22week period at a cost of 1.5million due to current price of coke is $855 per tonne, 
These ovens currently operate on a 28–36-hour carbonisation cycle due to the increased emissions when pushed on 18 hours, this causes tata to breach on National Resources Wales daily monitoring system, ovens seven and eight have been out of service since 2019 due to the conditions of the walls and not cost effective to maintain required temperatures against the increasing energy cost of gas supplied.
The benefits from completing this project are increased coke production make. Increased gas makes resulting in a cost saving to the rest of the site, the increased gas make will lower the need to import natural gas. A reduction in repair costs and general maintenance of the refractory repairs. As an additional benefit Tata can expect to see an improved quality in by-products produced as an extra of the coke making processes such as Benzole and Tar yield. This is all linked to the number of ovens currently in service as shown below ​


                                  Figure3       Ovens in service tracker 

Methods used

Management based issues that were encountered in this project was the need and reasons that the company needed to change inline with the newly set government guidelines and sanctions on the carbon zero policy, these are highlighted below.
The UK was the first major economy to make net zero a legally binding target, with 2050 the date set to achieve it. Government has also put in place interim targets to achieve a 68% reduction in emissions by 2030, and a 78% reduction by 2035 on 1990 levels.  (Gov.uk, 2022)https://www.gov.uk/government/publications/net-zero-strategy
Tata Steel UK, for example, have set their own targets to help drive the action that is necessary for them to contribute to the broader UK goals. The aim is to have reduced CO2 emissions by 30% by 2030, and to offer carbon neutral steelmaking by 2050. ‘Carbon neutral’ means that some carbon offsetting is likely to be needed in future. By addressing areas that can be tackled now, the intention is to keep that offsetting to a minimum later. 
For this to happen TATA need to make significant investments to decarbonise assets in the coming years. At Morfa the project discussed and implemented will be the repairing of the ovens with a full rebuild to comply with the newly set regulations and UK Government guidelines. This will impact greatly in setting the Port talbot plant up to achieve the goals. The Project is not as straightforward as outlined above, the UK management and leadership teams fully back the project proposals to rebuild the ovens to achieve the goal but face backlash from the tata parent company and parts of the workforce for the cost of the repairs and the loss of production and profits, the carbon zero rules differ for the Indian leg of the business, and they are not to forthcoming to back and fund the proposed repairs.
Management view - Risks to the battery during the implementation of the project to be indicated. Production loss during the implementation of the project to be indicated and calculated, risks to the business are lower than the reward of the change implemented and is for the change process 
Battery team member view- Split views on the project, can see both sides for and against implementing the project but the view is biased by the age group of the workforce.
OSL project engineer view- Heavily favourable of the project due to the work generated for the company they work for carrying out and implementing the project successfully. There is also a large sum payable for the cost of repairs to OSL as shown below.


                           
Figure 4 Cost of repairs provided by contract partners   OSL proposal 2021 O&M | Otto Simon Coke Oven Refractory Repairs – IspatGuru

Research on relevant areas.

A key reason why an organisation would go through a project described in this report is to create efficiencies. This is most commonly in response to current or potential changes in the environment. External developments such as Brexit and the pandemic can impact on how a business continues to operate ensuring it remains competitive. Efficiencies can be made in various ways and depending on the organisation, may include changing suppliers to reduce cost, enhancing technology or making cutbacks to staff numbers as well as many others. 
Businesses will also plan change to achieve a goal as identified in their corporate or business plan. To ensure a business is competitive and offering an excellent service it must continually strive for improvement. To do this, it is necessary to have clear direction with priorities and objectives set out in the form of a corporate or business plan. 
Projects and the need for organisations to change can have different meanings in engineering, from a safety change as a need for safer operating standards due to of accidents. Change by reducing costs, from raw materials to energy overheads because of a new way of working. Change by changing the way we work, streamlined and with less numbers, and over overheads as demonstrated by Frederick Taylor, Henry Ford and Sakichi Toyoda https://sixsigmastudyguide.com/history-of-lean 
When we experience change or new projects, we move from what we had known and done, through a period of transition, to arrive at a desired new way of behaving and doing our job.
An example of change and change management can be shown by Mullins, Mullins was a principal lecturer at The Business School, University of Portsmouth. He specialised in managerial and organisational behaviour, and managing people at work, and was subject leader for the behavioural and human resource management group.
  ‘’Some people actively thrive on new challenges and constant change, while others prefer the comfort of the status quo and strongly resist any change. It is all down to the personality of the individual and there is little management can do about resistance to change’’ (Mullins 2010: 753)
From Mullins theory’s leadership can be defined as an individual or group of people influencing others to work towards a common goal. A leader is a person who will be motivational and supportive, is proficient at getting the best out of others when trying to achieve their goals and objectives. This is an example of how to run and manage this project.


Figure5 The current state is how things are done today
The transition state is often emotionally charged—with emotions ranging from fear and despair to anger and relief. During the transition state, productivity predictably declines.
The future state is where we are trying to get to, the future state is supposed to be better than the current state in terms of performance to the plant after the rebuild project.
There are two ways we deal with any change or projects, we either embrace the project and agree the project is needed for the good of the business and we work together and align our daily and weekly goals with the change in order to succeed or the second approach to project is negative, this is when we don’t like or agree with the proposed project as it unsettles something that we believe isn’t broke or doesn’t need to change,
Tata steel regularly makes changes to adapt to the current climates and markets, for example the need for lighter steel or alloys, government restriction with tariffs and taxes, energy cost rise and if you don’t change the way you work on a daily basic you will not survive as a steel works, this put thousands of jobs and local communities at risk.

SWOT Analysis 
Threats –There are threats that can become barriers to the opportunities, such as other colleagues within the organisation having greater exposure to other areas of the business. This can be as a result of a more empowering manager, and therefore the impact can have as a detriment to employees. 
Strengths –	Able to make fully informed strategic decisions when making projects work rather than in isolation without fully understanding the impact other processes / departments / customers identifying waste within processes to realise financial savings. Identify bottlenecks / broken processes that cost the organisation both in terms of the financial and production losses, also the need to improve customer and supplier experience and satisfaction. Knowledgeable and empowered staff who consistently deliver the same high standard of service.	Opportunities –There are many development opportunities within the scope of the project such as being able to give advice and guidance to other departments. Whilst being able to carry out a review of our business processes to establish if they are fit for purpose.  	Weaknesses –Day to day business will be prioritised over the project and labour moved to quicker wins to enable production targets to be met.	Lack of ownership after the process maps have been signed off.

To measure the effectiveness of the project, a theory called Lewin force field analysis can be used, Force Field Analysis was created by Kurt Lewin in the 1940s. Lewin originally used it in his work as a social psychologist. Today, however, it is also used in business, for making and communicating go/no-go decisions. The idea behind Force Field Analysis is that situations are maintained by an equilibrium between forces that drive change and others that resist change, as shown in figure below. For the project to happen, the driving forces must be strengthened, or the resisting forces weakened.
Figure 6 Lewin’s force field analysis developed at Morfa Coke Making
Tata steel regularly makes changes to adapt to the current climates and markets, for example the need for lighter steel or alloys, government restriction with tariffs and taxes, energy cost rise and if you don’t change the way you work on a daily basic you will not survive as a steelworks, this put thousands of jobs and local communities at risk.



                            Figure 7 production losses without repairs

                              Figure 8 pushes gained with repair


                           Figure 9 Production tonnes differential 

The driving force for the Project is net carbon zero by 2050. For this to happen Tata will need to invest heavily at a cost to the business and production losses, the project discussed involves rebuilding full walls out of a fused silica brick as the walls need to be thin and have high thermal conductivity so that heat can be transferred from heating flues to the coal charge.​ 
The oven walls need to be strong and rigid to withstand coking forces plus the weight of coal, the weight of the roof, the weight of the charger and associated equipment.​
The wall material needs to be chemically resistant to coal constituents e.g chlorides, carbon monoxide and other reducing gases.​ 
Some parts of the oven need to be well insulated to save heat and protect steelwork.​ The materials of construction ideally need to have very low expansion rates so that changes in operating rates and temperatures do not cause damaging expansions and contractions.​ 
The ovens must be capable of withstanding large local changes in temperature due to impact of wet coal and door removals.

Figure 10 Morfa coke sectional view
Analysis of the project.

Areas of concern and recommendations that were noticed during the project were area where there was loss of productivity due to lack of residence on the battery.  There were instances that led to delays caused by inclement weather and high winds, there was forty-three lost hours where the cranes were unable to lift impacting on the project, procurement delays with the receiving of spares and correct brickwork. Machine movements due to the remainder of the plant still in operation causing another loss in time on the project of sixteen hours. This has been highlighted below in the bar chart graph.

     
                                    Figure 11 Loss time on project (Tata source)


The total of loss time on the project came in at 153 man hours where there were a number of the craft workforce unable to work at an additional cost to the length of the project and in loss of production, this was overcome by the willingness of the teams to commit to longer work hours and less days off with staggered start and finish times to carry the project through to completion and delivered on time, This is shown below in the final S-Curve graph for the project.

Figure 12 ‘S’ Curve data for project duration.
What worked well - the relationship between the department engineers and managers of tata steel and the project labour from the contactor party, this was again highlighted with the handover and quality of work control. 
The standard of the craftsmanship from the bricklayers was second to none and many difficulty areas of the rebuild were completed with ease. 
The transparency shown by all during the project should also be commended, when any of the team’s needed assistance with issues on plant it was flagged up and supported by all members of the working party and management. 
The safety systems deployed on the battery top and temporary works flooring for the safe access and egress was designed and manufactured well and fitted to allow the project to continue. (Shown below)
 Figure 13 safety flooring protection
Learning and Improvement Opportunities - Due to the nature of the coke ovens and the temperatures mentioned previously (1000 degrees) the welfare of all employees needs to be factored into future projects where frequent brakes are accounted for into the overall planning and execution. This was manageable on this project but needs to be built into further projects of this magnitude.
There were instanced due to pre booked holidays from persons working on the project that caused a shortfall in critical manning, again this was managed but as a future learning point this needs to be accounted for, especially if another project were to commence during the summer months where most persons take their summer leave. 
The delays caused by procurement and the lead time on spares needs to be started earlier on in the next project, there was a loss of fifty hours on this project due to this issue. The need to move away from just in time deliveries to all pre planned and on site prior to start of work would be more beneficial to all.












Conclusions and reflections on the project
The conclusion from this report is that the project was a successful project overall, delivered on time and with the set budget. The project followed all aspects of the planned scope and was carried out in a safe manner with no loss time accidents.
There were minimal delays to ongoing production on the plant caused by this project and the department’s annual plan was not affected by the project.  The whole project and delivery of the project was welcomed by the Tata steel UK management and the majority of the employees but was challenged by the parent company in India due to differing policy and legislations followed. 
Tata UK feel the Project was needed and will ensure the future of steelmaking in the UK for decades to come. It was a costly project to implement and will incur losses in the short term to production volumes but the need for carbon zero and securing a future of a UK steel industry far outweighs the costs and production constraints set around the short-term losses.
Overall, the Project was successful as the repairs have generated less emissions and are working toward the joint UK Government and TATA set goal of becoming a carbon zero employer and manufacturer from 2050. The UK management are fully supportive of the carbon zero policy and are driving the business for funding and the loss of production for long term goal with a future of carbon free steel making. 
There are a vast number of employees who fully support the project, the younger element of the workforce is behind the project and have bought into the carbon neutral way of working not only for the steel industry but for the environment and as a moral obligation to future generations
However, there is still a proportion of the parent company and executive board, who are based in India, who are against the project and further projects required in the near future. This is due to the losses in production caused by the removal of ovens from service and the profitable losses due to this. They believe they shouldn’t have to change the way they work and have frowned upon the UK carbon neutral views. 
Despite this, it is hoped that as countries begin to adapt toward the new culture of reducing emissions and achieving net zero, they will also be on board and assist with funding and implanting the further projects needed.
Images from the start of the project to completion are shown below.

                                Figure14  Temporary works being erected 

                                       Figure15 Demolition and rubble removal

                       Figure 16 Final clear of site prior to new installation


                                Figure 17 Brickwork starting from lower level


                                Figure 18 Completion of walls and chambers 

                                Figure 19 Refitting of critical items and flooring


                                           Figure 20 Final stages of rebuild

                          Figure 21 Rebuild completed and ovens back in service
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. 13.0  COST ESTIMATES LABOUR

13.1

13.2

The total £20% labour cost estimate for the demolition and pad up rebuild of ovens
1-6is:

£4,400,000
(Four Million, Four Hundred Thousand Pounds Sterling)

Table 4.1in Appendix 4 indicates the number of staff for day shift & night shift broken
down in to numbers for each discipline.

Temporary Works

The total £20% temporary works cost estimate for the demolition and pad up rebuild
of ovens 1-6 is:

£305,000
(Three Hundred & Five Thousand Pounds Sterling)
Table 4.2 in Appendix 4 breaks this cost down in to the individual items.

Heat Up

The total £20% heat up cost estimate for the demolition and pad up rebuild of ovens
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. Procurement — 50 hours (5 days)

. Operations — 33 hours (3.3 days)

. Conflicting work scopes — 4 hours (0.4 days)
. Machine movements — 16 hours (1.6 days)

. Other factors — 7.5 hours (0.75 days)

Total time lost to project — 153.5 hours (15.35 days) based on 10 hours residency
of 12 hour working day as contracted.
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