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[bookmark: _Toc196733171]Abstract 
This report outlines the design and implementation of process improvements to the heavy gauge de-coiling line. These improvements are aimed at reducing roller pitting and enhancing operator safety during the roller cleaning procedures. 
The primary objective was to minimise moisture and debris on the steel surface, which is the contributing factor to the roller pitting and infusions. The solution must allow the existing line to remain the same, incorporate the safety zones and be commissioned only in the down periods where production is not running. To achieve this, air knives were installed to effectively remove contaminants. A safer cleaning procedure was also developed with the use of carpet rollers and software modifications to incorporate safety. 
The project encountered minor challenges, including the replacement of an isolator during the blower commissioning. However, these challenges were resolved efficiently with minimal cost and time implications. 
Overall, the solutions implemented improved the product quality, reduced the maintenance required to the rollers due to pitting and also enhanced the operator safety with regards the cleaning procedure, therefore aligning with the project’s objectives. 
Keywords: Reduced roller pitting, Air Knives, Safety. 
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1. [bookmark: _Toc196733174]Introduction 
Heavy Gauge is a de-coiling line in the steelworks industry owned by TATA steel. It uncoils heavy gauges of steel and cuts it to a specific size required by the customer. It has three stages of levelling throughout the process to ensure that the final product produced is as flat as possible, and its surface brushing stage ensures that the product is as clean as possible [1].
In order to maintain the rate of production and product quality, steel manufacturing operations require a high degree of efficiency and precision. One of the key challenges that is faced at the heavy gauge de-coiling line is the pitting effect on steel rollers, caused by damp and contaminated raw material. This issue not only contributes to the quality issues faced with the final product, but also has a large impact on increasing downtime, material wastage and additional maintenance tasks being required. Addressing this problem is crucial for improving the overall efficiency and reliability of the process line and also reducing the costs associated with the wasted material and loss of production due to maintenance. 
The aim of this project is to implement solutions to mitigate the pitting effect on the steel rollers by incorporating additional process applications, and subsequently modifying the PLC programme to suit. The primary objectives of this project are;
· To enhance the process line by ensuring that any raw material is dry before entering the straightening stage at the beginning of the process.
· The rollers on the straightener and levellers can easily be cleaned to remove contaminants. 
· The cleaning task must be made safe so that an operator can carry out the task.  
By having these objectives, the project aims to reduce the pitting on the rollers, minimise downtime, improve the product quality and therefore subsequently increase the profitability of the process. 
This report details the methods taken to achieve these improvements. A systematic approach using a waterfall style project management has been used to ensure that each phase is completed before the next one starts. This report also considers the key operational constraints faced and overcome throughout the project including the cost effectiveness, safety compliance, and the minimal disruption to the process. 
The successful implementation of these solutions should result in the accomplishment of overcoming a persistent problem for this de-coiling line. The outcome is evaluated by TATA personnel who compares the level of pitting on steel before and after any modifications have taken place. This is then used to evaluate if the solutions have worked effectively to meet the desired objectives. 

2. [bookmark: _Toc196733175]Research 
For a thorough understanding of the cause and effect of pitting on steel rollers and to find potential solutions to overcome this issue, existing literature and research should be considered. This section explores the previous studies that have been carried out on pitting initiation on steel and also various drying techniques that can be used to help overcome this issue. 
2.1. [bookmark: _Toc196733176]Pitting initiation and surface contaminants 
Pitting is a form of surface degradation that causes a cavity effect on steel [2]. It is a significant concern in steel rolling applications as it degrades the roller surface, potentially leading to product defects. 
The likelihood of pitting is inversely proportional to the smoothness of the material surface [3]. Surface contaminants such as water, oil or debris (including wear products), play a crucial role in initiating pitting corrosion. S, Way suggests that the pressure from these contaminants on rolling steel is likely to be the cause of the pitting formation [4],[5]. This happens due to the contaminants disturbing the passivation layer on the steel surface, creating anodic and cathodic areas that facilitates corrosion [6],[7],[8]. 
Fluctuations in temperature can also increase pitting. Lower temperatures in particular contributes to this due to the precipitation that the lower temperatures lead to. Dampness is a significant factor in steel corrosion as moisture is an electrolyte, accelerating the electrochemical reactions involved in pitting. The presence of chlorines in the water can further intensify the pitting corrosion. 
Furthermore, the cleanliness of the material remains a factor as inclusions are less frequent on cleaner steels [9]. Inclusions act as initiation sites for corrosion as they disrupt the uniformity of the steels microstructure and create localised areas of differing electrochemical potential. 
Research conducted indicates that removing these surface contaminants could significantly prolong the life of steel rollers by reducing the occurrence of pitting and inclusions. This removal of contaminants could then lead to improved product consistency and less maintenance downtime. 
2.2. [bookmark: _Toc196733177]Techniques to remove moisture and debris from materials 
Different techniques over the years have been tried and tested for removing moisture and debris from materials. Depending on the type of application will depend on the effectiveness of the technique. 
2.2.1. [bookmark: _Toc196733178]Vibrating Dryers 
Vibrating dryers use mechanical vibration to move moisture and debris from the material surface [10]. They are most commonly seen used for granular materials and can be effective in removing loose contaminants [11]. This has not been recorded as an effective method in large heavy material however as the vibrations have a smaller effect on larger materials and would require far more power to cause the vibrations under heavy loads.
[image: Fluid Bed Dryer]
Figure 1- Vibrating Dryer [12]
2.2.2. [bookmark: _Toc196733179]In- line heaters and ovens 
In-line heaters and oven systems use heat to evaporate moisture from the material surface. They are commonly seen used in the steel industry and are suitable for applications where the material can withstand elevated temperatures without causing material degradation[13]. This method however is expensive to run and would require a complete re-design of the process layout in order to fit it in. 
[image: Tube Setting Oven and Quench]
Figure 2- In line oven [14]
2.2.3. [bookmark: _Toc196733180]Air knives 
Air knives use a high velocity jet of air to blow off moisture and debris from the material surface [15]. They are commonly used in continuous process lines and can be effective in removing surface contaminants without direct contact [16]. 
[image: ]
Figure 3- Air Knife system [17]
For the required application, as TATA have specified that they do not want the layout of the line to change, only one method is practicable out of the three. This is the air knives method. This method is the only practical solution as it does not require any of the process to be re-arranged. Air knives would simply be placed on to the existing system for it to work. Furthermore, this method has evidence to support the success with this type of application, as it has been used in other areas of the TATA plant effectively. 
The other methods mentioned would not have been effective for this application as applying heat to the process, like with an in-line heater or oven, could change the steel properties. Vibrating dryers would also not be appropriate for this application as there is little evidence to support that they would work for such large and heavy products, as all research points to them being used for small granular materials [18],[19]. 


3. [bookmark: _Toc196733181]Background and development methodology 
3.1. [bookmark: _Toc196733182]Feasibility site visit 
Prior to the project being accepted, a site visit is conducted to see what possibilities there are to overcome the issue that the customer is having and if a solution is practicable. During this site visit a site survey is carried out. This site survey consists of getting software backups, taking note of all the equipment the process has in the electrical panels, and also taking a copy of any relevant drawings to the process. By carrying out a site survey, it means that a good understanding can be had on what is possible and means that the job can be quoted accurately. [image: ]
[bookmark: _Toc193034348][bookmark: _Toc196493587][bookmark: _Toc196494462]Figure 4- line layout and safety zones

3.2. [bookmark: _Toc196733183]Specification 
In most cases, the specification is given by the customer and this is what IAC quote and work to. As the customer was unsure of the best solution to this issue, no specification was given. This meant that a functional design specification (FDS) was written by IAC to be able to quote to and for the customer to be able to accept in order to know what can be achieved. This also safeguards IAC so that the customer agrees in advance what needs to be carried out and that they are happy with it. This FDS is written in the quote and can be seen in Appendix 1 and Appendix 2. 
3.3. [bookmark: _Toc196733184]Job Quotation 
The quote was written according to the specification.  This quote includes any hardware costs, milage to and from site, time for engineering and commissioning and also expenses. The quote for the cleaning mode came to £8,901 and the quote for the Air knives came to £2,868 totalling £11,769. (Seen in Appendix 1 and Appendix 2) 
Before the job can commence, the customer needs to agree with the quote and send a purchase order for it so that the job is authorised and IAC insurance will cover it. 
3.4. [bookmark: _Toc196733185]Planning 
[image: ]The customer only wanted the solution to be implemented on the down periods where the line wasn’t running, and therefore it wouldn’t interfere with production. This meant that planning needed to be carefully organised to ensure that it would be able to be carried out with minimum disruption for the customer. An estimation for the time frame was originally drafted on a Gantt chart and discussed with the customer to ensure that it would also work for them. Figure 2 Gantt chart is the initial chart used. In order to ensure that each task in the project was fully commissioned prior to the line starting again, it was completed in two stages. The first stage being the air knife system and the second stage the cleaning mode. Figure 6 is the amended Gantt chart used after TATA had made a request for the project to be brought forward. 
[bookmark: _Ref191626620][bookmark: _Toc191626735][bookmark: _Toc193034349][bookmark: _Toc196493588][bookmark: _Toc196494463]Figure 5 Gantt chart

[image: ]
[bookmark: _Toc196494464]Figure 6- Updated Gantt chart

3.5. [bookmark: _Toc196733186]Safety 
In order to carry out the project safely and correctly, safety standards and procedures must be followed. These standards and procedures are from reputable sources such as the IOS and international organisation for standards and British standards. Internal IAC procedures must also be followed in order to ensure quality assurance is carried out.   

3.5.1. [bookmark: _Toc196733187]IAC standards 
· IEC 61508 – Functional Safety of Electrical/Electronic/ Programmable Electronic Safety Related Systems
· BS EN 60204-1 2006 Safety of Machinery – Electrical equipment of machines Part 1: general requirements
· BS EN 13849-1 2008 Safety of Machinery – Safety-related parts of control systems Part 1: general principles for design
· BS EN 13849-2 2012 Safety of Machinery – Safety-related parts of control systems Part 2: validation

3.5.2. [bookmark: _Toc196733188]IAC procedures
Figure 4-IAC procedures shows a list of procedures IAC follows in order to carry out a project correctly from beginning to end.  IAC work instructions used for engineering can be seen in Appendix 3. These work instructions detail how a project should be conducted in order to meet the quality standards set and approved. 
[image: ]
[bookmark: _Ref191626565][bookmark: _Toc191626736][bookmark: _Toc193034350][bookmark: _Toc196493590][bookmark: _Toc196494465]Figure 7-IAC procedures 
TATA have their own set of standards and procedures that need to be followed whilst working on any TATA project. For safe entry to site, an Induction needs to be carried out. The induction goes through all the safety for the site including the emergency numbers, and explains the risks and hazards that can occur. In order for any contractor to be able to work on their own without a TATA employee supervising them at all times, a PICOWP (Person in charge of working party) course needs to be taken. This course goes through site safety and permits to work, amongst other various documentation. 
3.5.3. [bookmark: _Toc196733189]Job method statement 
Before starting any work on site at heavy gauge, a job method statement must be carried out. A job method statement is a health and safety document that details the tasks going to be carried out and the risks associated with them. The document identifies the potential risks and hazards that can arise when carrying out the work, and lists the necessary precautions that have to be taken to compete the task safely. TATA steel requires a job method statement from any contracting companies prior to any work being carried out. This is so that TATA can clearly identify the scope of work and write permits accordingly. 
The job method statement contains risk assessments, PPE required, tools or materials that are going to be used and contact details for personnel who will be working on the job. This can be seen in Appendix 5.    
4. [bookmark: _Toc196733190]Design
The design phase of this project focused on how the solutions found can be integrated with the existing heavy gauge process line in order to reduce the pitting and enhance the cleaning procedure. This involved not only looking at the wiring schematics and hardware but also the software side with the PLC. The aim was to seamlessly integrate the new solutions to the process line, while adhering to TATA’s requests and keeping disruption to a minimum. 
4.1. [bookmark: _Toc196733191]Hardware 
The hardware selection was chosen based on a number of factors, with the primary focus on choosing the most suitable equipment for the application. Customer preference and the existing equipment across plant were also key considerations with the choice of hardware.  
4.1.1. [bookmark: _Toc196733192]Air Knife hardware   
The customer had specifically requested the use of the Solvair brand air knives based on the fact they were already in use across other areas of plant. This familiarity that TATA had with these air knives ensured that the maintenance engineers were comfortable with the operation of them and more importantly, that spare parts was already available in the stores. The PX2000 series Air blower was the Solvair product used for the air knives. This is an ultra-high performance centrifugal blower that uses a belt driven system with an automatic tensioner [20]. These air knives operate with the use of a Siemens 1AV3163A 1LE10031DA334NB4-Z motor, rated at 15kW. The motor details for the air knife were used in order to select the correct rated drive for the control. 
[image: ]
Figure 8- Motor rating plate
A Siemens drive was initially considered to be used, due to the widespread use throughout the heavy gauge process line. An Invertek Optidrive E3 inverter however, was chosen over a siemens one due to a number of factors; the Optidrive E3 inverter was significantly more cost effective, had a shorter delivery time and had all the required functionalities for the operation [21]. This drives straight forward design should make it easy for the TATA engineers to be able to work with and understand if it faulted in the future. Furthermore, Invertek is a Welsh company, so choosing this drive helps with promoting the local infrastructure and meeting sustainability goals. 
The existing PLC fortunately had sufficient spare I/O (inputs and outputs) to accommodate the new functions of the air knife and cleaning mode. This removed the need to purchase additional I/O modules. To ensure that all the available I/O was correctly identified, a comprehensive spreadsheet was completed (see Appendix 6). This spreadsheet listed all the spare I/O based on the existing drawings, and was also cross referenced in the PLC to ensure accuracy. 
The push buttons used for the “start”, “stop”, as well as the indication lamps was taken from the TATA stores in order to keep the control desk consistent with existing components. This ensures that not only will the desk look more uniformed, it also means that the N/O and N/C contacts will be able to be easily identified in the stores as they will all be the same for all the desk panel. This then means that these components will be able to be quickly changed out in the future with a replacement in the case of failure. 
[bookmark: _Toc196733193]4.1.2. Cleaning mode hardware 
The carpet rolls used for the cleaning mode application was custom made by TATA in order for them to be able to fit exactly in the required space. This was also done as it is a bespoke and new design that has not been seen carried out anywhere else on the market so could not easily be purchased. The existing carpet material that was used previously was used to attach to these rollers. By reusing this material, it cut cost for the customer and also guaranteed for the customer that the material already worked for the required purpose.  
The limit switches placed upon the top of the straightener and the levellers, and also the pin sensors for the carpet rollers, used the inductive proximity sensor IME18-12NPSZW2S [22]. This sensor was used due to plant familiarity and also because it was an appropriate, cost-effective product to carry out the job. Additionally, multiple of these sensors was already kept in stores as spares, so this allowed for consistency with proximity sensors across plant. In addition to the limit switches, the existing encoder will also be used to restrict the upward and downward movement of the leveller and straightener, preventing the possibility of mechanical failure from overtravel. This means that there will be two methods to stop movement so it has a backup if one method was to fail. 
The beacon for the identification of the cleaning mode was an RS Pro Red flashing beacon [23]. This was selected as it was magnetic so could be moved around the panel for easy visibility if required and was within the correct operating voltage. 
4.2. [bookmark: _Toc196733194]Drawings 
The quote for this project stipulated that the full drawings would not be updated but any modifications to the drawings carried out will be done so by hand where required. The comprehensive spreadsheet with the spare I/O was used along with the inverter manual to help determine where drawings will need to be modified. Any modifications carried out on the drawings was done in red pen for easy identification and was named accordingly for simple cross referencing. (see Appendix 7 for drawing modifications). 
4.3. [bookmark: _Toc196733195]Software 
IAC have a service contract with the heavy gauge process line. As a result, software backups for the process are securely stored on the IAC server. Fortunately, a fully commented program was found on the IAC server for the process, and was used to upload the PLC to in order to ensure it was up to date. The commented program significantly makes the job easier for the software design, as it is more straightforward to understand the operation and where the necessary modifications need to be made. This is due to the program having comments and labels for each part, so it doesn’t require constantly referring to drawings to know what each I/O is for, and it can be easily understood what each memory bit is doing. As the PLC is a Siemens S7300 range, Siemens Simatic Manager is the PLC software that is used. A special Siemens A2 adapter is used in order to get online to the PLC over the Profibus DP port. 
4.3.1. [bookmark: _Toc196733196]Blower control software 
New blocks was created for the blower function for better program structure. Function call FC207 is a new function block created that uses ladder logic to manage the blower control for the air knives. FC207 is responsible for calling and parameterising the blower control function call FC210. 
The “start blower” push button located on the operator’s desk is read in FC210 to initiate the Invertek drives. The start command however is only executed if the safety zone 1 is healthy, the drives “ready to run” signal is present, and the emergency stop (E-stop) circuit is not broken. The “stop blower” push button located on the operator’s desk, the E-stop circuit or the safety zone will cause the drive to stop running. While the drive is running, a green indication light on the operator’s desk should be illuminated to provide visual conformation that the drive is in operation. 
The run command is dependent on Safety Zone 1, both in software and hardware. The zone will need to be healthy to have the output from the PLC. It also goes through a relay [HO1-A3121] that requires the 24V given from zone 1 in order for the relay to operate.
FC210 is used to start and stop the inverters and also control the speed. It also gives the indication lamp output for the desk panel for when the inverter is running. This can be seen in  Figure 9- FC210 Logic. 
[bookmark: _Ref192970691][bookmark: _Toc193034352][image: ][image: ] 
[bookmark: _Toc196493591][bookmark: _Toc196494466]Figure 9- FC210 Logic
The three operational speeds are written in DB217. If the line is stopped and the blower has not been started then speed 1 will be selected. This speed has been chosen to be 0. If the blowers have been started but the line is not in run, then speed 2 will be selected. Speed 2 has been set at 50% which is equivalent to approximately 24.6Hz. If the blowers and the line is in run then speed 3 is selected. This has been set to 100% which is approximately 49.2Hz. 
Motor speed= 2955/60 seconds = 49.25Hz
These speeds were chosen as when the line is idle, the noise coming from the air knife is wanted to be kept to a minimum via the slower speed. This is so that the policy for the operators with regards to hearing protection will not need to change. While the line is running, the control room has sound proofing for the operators so the sound is not a concern at that time.   
[bookmark: _Toc193034353][bookmark: _Toc196493592][bookmark: _Toc196494467][image: ]Figure 10- DB217 logic 
4.3.2. [bookmark: _Toc196733197]Cleaning mode software modifications
The new I/O used for the cleaning mode was selected by seeing what I/O was spare in the excel document written up at the start of the project (see appendix 6). The I/O used for the cleaning mode is shown below. This also identifies what panel the I/O is wired into; P01 and P15 being the small operator panels near the machines with remote I/O and E19 in the substation. 
Leveller 1 I/O
P15; I241.7 leveller 1 cleaning mode input (N/C)
E19; 3B – I57.0 leveller 1 max down limit exit (N/C)
E19; 7B – I57.1 leveller 1 max down limit entry (N/C)
E19; 5B – I57.2 leveller pin 1 drive side (N/O)
E19; 6B- I57.3 leveller pin 2 operator side (N/O)
Leveller 2 I/O
P15 – I243.7 leveller 2 cleaning mode input (N/C)
E19; 3 – I57.4 leveller 2 max down limit entry (N/C)
E19; 7 – I57.5 leveller 2 max down limit exit (N/C)
E19; 5 – I57.6 leveller pin 1 drive side (N/O)
E19; 6- I57.7 leveller pin 2 operator side (N/O)
Straightener I/O 
P01- I132.0 straightener cleaning mode input (N/C)
E19; 7 – I56.4 straightener max down limit (N/C)
E19; 5 – I56.5 straightener pin 1 drive side (N/O)
E19; 6- I56.6straightener pin 2 operator side (N/O)
4.3.2.1. Leveller 1 and 2 software 
Both leveller 1 and leveller 2 operate under the same principals and therefore the programming was almost identical. Function call FC228 for leveller 1 and FC239 for leveller 2 was modified by adding the cleaning mode input in network 7 and 8. This was done so that it would stop the function of the manual raise and lower command from the control room, meaning only the P15 panel can perform the operation as this was the local panel to the machine area. 
The full program can be seen in Appendix 9. Figure 8 shows the leveller 1 raise modification in network 7.  
[bookmark: _Toc193034354][bookmark: _Toc196493593][bookmark: _Toc196494468][image: ]Figure 11- FC228 network 7 request manual raise 

Network 12 was modified in FC228 for leveller 1 and FC239 for leveller 2 in order to stop the auto positioning being enabled while cleaning mode is active. This was done by resetting the HMI command for auto positioning while the cleaning mode was active. This way the auto position HMI command will never be able to be set when cleaning mode is on. This is essential as otherwise it could be moved while in the cleaning mode and cause issues. 
[bookmark: _Toc193034356][image: ]
[bookmark: _Toc196493594][bookmark: _Toc196494469]Figure 12- FC228 network 12 disable auto positioning 
Function call FC226 and FC237 was modified for leveller 1 and 2 for the raise and lower operation in the cleaning mode at the P15 panel. As the levellers have 4 encoders, two for the entry side and two for the exit, modifications needed to be carried out for each part. Network 5 and 6 was modified for the entry and network 10 and 11 for the exit. The two entry and two exit encoders were already linked together in a separate function call so this was not needed to be adjusted. The automatic operation and manual operation was then disabled in cleaning mode. 
Whilst in cleaning mode, it was set to only allow leveller 1 to raise to 70mm and lower to -6 and leveller 2 to raise to 70mm and lower to -3. The customer requested these positions as it  would work with the size carpet material that was placed on each of the carpet rollers.  As a backup for the lower function there is also an ultimate limit set so that if the encoder was to fail there would be another means of stopping the lower movement when it reaches the limit, so that the machine would not be damaged. (ultimate limit set to -11.7 and 11 leveller 1 and -4 and -4.2 for leveller 2 ).
Figure 9 demonstrates the program for the raise function for the exit screws. It can be seen that the normal manual operation and the auto-positioning are no longer available while it is in the cleaning mode function, and that it must use the rung with the comparator block so that it is required to stop at the value set.  
[bookmark: _Toc193034359][bookmark: _Toc196493595][bookmark: _Toc196494470][image: ]
Figure 13- FC226 network 10 exit screws raise 
Function call FC136 (leveller 1) and function call FC137 (leveller 2) was amended in network 10 and 11 for the forward and reverse operation in cleaning mode. While in cleaning mode the forward operation will no longer be able to work. The reverse operation will only be able to work at the P15 panel and not the control room. Additionally, the reverse operation will only be able to be selected if both pins are in position. If any of the pins are not in position, then the reverse function cannot be operated.  This is done so that the rolls of carpet material cannot be unwound by accident. It is also because they will only be able to scour the material surface in order to clean when there is tension on the carpet. 
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[bookmark: _Toc193034362][bookmark: _Toc196493596][bookmark: _Toc196494471][bookmark: _Toc193034370]Figure 14- FC136 network 11 jog backwards 
4.2.2.3. Straightener software 
The straightener operations are more basic compared to the levellers’ operations so less of the program was required to be amended. For example, the straightener does not have entry screws and exit screws like the levellers, so it therefore has less encoders required for the raise and lower function. 
Function call FC212 was modified for the control of the raise and lower operation in the cleaning mode at the P01 panel. These modifications were carried out in network 3 and 4. The automatic operation and manual operation was disabled while it is in cleaning mode and it has been written so that it will only raise to 90mm and lower to -33 in this function, as specified by the customer. As a backup for the stopping of the lower function, an ultimate limit was set so that if the encoder failed, there would be another means of stopping the lower movement when it reaches the limit. (ultimate limit set to -36).
Figure 15 shows how the limit was set for the straightener raise operation. 
[bookmark: _Toc193034372][image: ]
[bookmark: _Toc196493597][bookmark: _Toc196494472]Figure 15- FC212 network 3
Function call FC212 network 13 was added in order to stop auto positioning being enabled on the control room HMI while cleaning mode is active. This was done by resetting the HMI command for auto positioning while the cleaning mode was active, seen in figure 16. 
[bookmark: _Toc193034374][image: ]
[bookmark: _Toc196493598][bookmark: _Toc196494473]Figure 16- FC212 network 13
Network 10 and 11 in FC132 had additional inputs added to them to accommodate the forward and reverse operation in cleaning mode. While in cleaning mode the forward operation will no longer be able to work. The reverse operation will only be able to operate if both pins are in position so that the sensors are made. Figure 17 shows the reverse operation. 
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[bookmark: _Toc193034376][bookmark: _Toc196493599][bookmark: _Toc196494474]Figure 17- FC132 network 11








5. [bookmark: _Toc196733198]Testing 
Bench testing was conducted at IAC for the air knife blowers in order to verify that both software and hardware functioned as expected prior to installation and commission. This included making sure that the correct wiring configuration and parameters was entered for the drive so that it will work in the desired mode. This was possible as the necessary testing equipment was available at IAC. The cleaning mode however could not be bench tested, as it required the actual machinery to confirm proper operation. 
By thoroughly testing the blower functionality in advance, potential delays on-site were minimised, ensuring that valuable installation and commissioning time was not wasted. Since installation and commissioning time had to take place during limited production downtime, this preparation was essential. 
The bench testing setup utilised a similar PLC and remote I/O to the one on site (S7-317-2DP). The hardware configuration of the PLC software was set up to accommodate the test PLC used. To prevent system faults, bus faults and alarms, testing was performed as a new project, where only the relevant I/O and function blocks were utilised for testing. 
As part of the testing process, an emergency stop (E-stop) was wired into the circuit to simulate the real-world safety conditions and verify that the E-stop and safety zone functionality would operate correctly with the blower software. This also included checking the functionality of the safe torque off (STO) function utilised in the drive. 
The motor used in testing was slightly different from the one installed on site with the air knifes, as that was all IAC had available. This test motor was rated at 15kW, like the one on site, so variations in motors was minimal and therefore didn’t matter for the tests being implemented. Testing with the motor gave confirmation that the program logic and wiring was configured and written correctly.  This difference in motors did however mean that the parameters in the inverter still needed to be adjusted later on to match the on-site motor, for example the motor rated speed was different. 
Only the essential program blocks were included in the bench testing software. These were:
· OB1 (organisation block 1): the main execution block that initiates with the first PLC scan and then calls the necessary function blocks.
· FC207 (function call 207): responsible for calling the blower control block FC210.
· FC210 (function call 210): Contains the control block logic for the blower operation. 
· DB217 (data block 217): stores speed setpoints for the blower so that it knows what speed to run the blowers at the different stages.
These specific blocks were tested as they directly related to the air knife operation. Loading the entire program for testing would have been impractical. This is because it would have generated numerous errors due to missing system connections and it would also have significantly increased set up time due to the size of the program. 
By completing comprehensive bench testing prior to site installation, the risk of unforeseen issues that could possibly occur on site was greatly reduced, ensuring a smoother commissioning process. 
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[bookmark: _Toc196493600][bookmark: _Toc196494475]Figure 18- Bench testing set up at IAC
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[bookmark: _Toc196493601][bookmark: _Toc196494476]Figure 19- Bench test wiring for inverter
6. [bookmark: _Toc196733199]Implementation
The first thing that needed to be carried out on arrival to the process line was to sign a permit to work (Appendix 4). This meant that TATA had made the area safe to work in and knew of the presence of IAC carrying out the work for the project. Once the permit was signed, the Project could start to be  implemented on site. 
6.1. [bookmark: _Toc196733200]Fitting of components for air knife 
The push buttons was fitted first in the control room desk. The holes to be used was already punched in the desk as they had blanking plates on so this made for easier and quicker installation. 
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[bookmark: _Toc196493602][bookmark: _Toc196494477]Figure 20- Desk push button location
Although the fitting of component was being carried out on site, the IAC M100 seen in Appendix 3, was still followed for the wiring standard. Inside the desk panel, luckily the remote I/O was all wired to terminals and therefore the push buttons could easily be wired to the corresponding terminal for the I/O, making this process quicker. This wiring was carried out following the drawings marked up  prior to the site visit, which identifies what I/O is being used for each push button function (Appendix 7).
Once the desk was wired, the inverters in the substation were mounted and wired up. This included making room for the two inverters in the panel by adjusting sections of trunking that wasn’t being utilised. The amended drawings done prior to the site visit were used in order to wire the inverters up correctly. This was essential as the wiring configuration had already been confirmed to work through testing at IAC. 
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[bookmark: _Toc196493603][bookmark: _Toc196494478]Figure 21- mounted inverters for air knife blowers
TATA was responsible for the fitting of the air knives on plant so powering on the inverters needed to wait until clearance was given that the motor tails were terminated and safe. 
[bookmark: _Toc196493604][bookmark: _Toc196494479][image: ]    [image: ]   Figure 22- Air knife blower 		    Figure 23- Air knife positioned on the line
While waiting, a PLC upload was taken again to back up the existing software. This was done as insurance that if the old program needed to be put back in for whatever reason, the DB’s values were up to date.  
Once the back-up was complete; FC210, FC207 and DB217 was downloaded into the program. OB1 was then downloaded in to the PLC to overwrite the existing block. This needed to be done in a specific order, as the PLC would have had a system fault occur otherwise. This system fault would have put the PLC into stop and would cause the safety system to fault, requiring a whole system safety reset. 
6.2. [bookmark: _Toc196733201]Commissioning air knife  
TATA gave clearance that it was safe to power on the inverters and carry out the testing of them. The inverters were turned on and parameters for the motors on site was put into each of the drives. See table 1 for parameters. 
Table 1- Drive parameters
	Drive parameters 
	

	P-01 maximum frequency
	50hz 

	P-02 minimum frequency
	0

	P-03 acceleration ramp time
	default 5.0 

	P-04 deceleration ramp time
	default 5.0 

	P-05 stopping mode
	0 (Ramp to stop)  

	P-06 energy optimiser
	0 (disabled)  

	P-07 motor rated voltage
	400V 

	P-08 motor rated current
	27.5A 

	P-09 motor rated frequency
	50hz  

	P-10 motor rated speed
	2955rpm 

	P-12 primary command source
	0 (terminal control)  

	P-13 operating mode
	2 (fan mode)  

	P-14 extended menu access code
	101 (enable extended parameter groups)

	P-15 digital input function
	0

	P-16 analogue input signal format
	U0-10 (Uni-polar 0 to 10 Volt Signal. The drive will remain at minimum speed (P-02) if the analogue reference after scaling and offset are applied is =<0.0%. 100% signal means the output frequency / speed will be the value set in P-0)  

	P-18 output relay function select
	1 (drive healthy. Logic 1 when the output frequency matches the setpoint frequency)  

	P-25 analogue output function select
	1 (drive healthy. Logic 1 when no fault conditions exist on the drive).  



In order to make testing easier, a variable table (VAT table) was created in the PLC with all the I/O that needed to be checked. This VAT table allowed for quick monitoring and easy forcing, without the need to go directly into the FCs or DBs that it is written to. 
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[bookmark: _Toc196493605][bookmark: _Toc196494480]Figure 24- VAT table for blowers
The first step in the testing process was to verify if the drive ready signal were active. This signal confirms that the drive has power and is not in fault. While this signal is not currently utilised to its full potential, it has been included to notify the plc not to send the start signal without it. This signal can be used in the future if the customer would like notifications on the SCADA system. With this signal in place, the PLC will not illuminate the Drive running LED if the drive is not ready and the start button is pressed. This can be important as without it, the operator could press the start button and assume the drive is running. Without the ‘drive ready’ signal, the PLC would still issue the start command regardless of the drive’s actual status. 
Once this start command was confirmed on the PLC by turning the drives on and off, the start and stop push buttons could be tested. Hand held receivers were used for easy communication between the control room and substation so that testing could be made easier. An engineer from TATA was in the control room carrying out the operations when instructed. When the start button was pressed, the LED on the desk illuminated as expected and the drive ran. The instruction to stop it was then given and it stopped as expected. This was then also done for the second blower control. 
The Estop circuit was the next one to test. The start button was pressed again and the E-stop was pushed in to ensure that the blower stopped. Once this was confirmed, a similar test was carried out with the zone 1 safety. While the drive was running, the zone 1 gate was opened and the drive cut out as expected.
When all the basic operations were confirmed to be working, the speeds needed adjusting according to what the customer wanted. Once the desired speeds were inputted, the drives needed to be tested to ensure that they ran in the correct sequence according to the program. When the line was stopped, Speed 1 was at 0Hz. When the line was idle,  Speed 2 was at 25Hz (50%). When the line was running, speed 3 was at 50 Hz (100%).
Once the customer was happy with the set speeds and operation, the DBs was initialised so that if the customer was to power down the panel with the PLC in it, the speeds was set in the program. This was essential as without initialising the DB, the speed values were only forced and would not be retained if power was lost, as the force would then be removed. 

6.3. [bookmark: _Toc196733202]Fitting of components for cleaning mode  
TATA personnel agreed to fit the carpet roll and the limit switches while IAC started with the wiring. This was so that additional paperwork wasn’t required for working at heights and so that the commission process could be done faster, allowing the line to be given back to production quicker. 
[bookmark: _Toc196493606][bookmark: _Toc196494481][image: ]  [image: ] Figure 25- Carpet roller with pins  	    Figure 26- Limit switches at the top of leveller 1
The small panels P01 and P15 on the process line was the first to have the cleaning mode added to them. The holes for the switches were pre punched and had a blanking plate on so was easy to remove and fit the switches.  The beacon was fitted on the top of the panel and a hole was punched for a gland to be inserted into the hole so that the cables could enter the panel. Lastly the wiring to the remote I/O in the panel was carried out. When the small panels were completed, the substation wiring commenced. 

[bookmark: _Toc196493607][bookmark: _Toc196494482][image: ][image: ] Figure 27 - P15 panel with cleaning mode         Figure 28- P01 panel with cleaning mode

[bookmark: _Toc196493608][bookmark: _Toc196494483][image: ]   	      [image: ] 
Figure 29- Remote I/O of P15 panel		 Figure 30- Wiring of E19 panel in sub station
6.4. [bookmark: _Toc196733203]Commissioning cleaning mode components 
Prior to any changes being made to the PLC, once again an upload was taken. This was because the cleaning mode commissioning took place at a different time to the blowers, so the DB values could have changed in between this time. Once the backup was done, the edited blocks was downloaded into the PLC. 
The cleaning mode was tested one machine at a time; leveller 1, leveller 2 and straightener. This made sure that each was functioning correctly before moving onto the next one, and followed the waterfall project management approach. The first to be tested was leveller 1. The edits made to each block relating to the cleaning mode was written down. This was important as it meant that each modification could be checked thoroughly, ensuring it was working as desired and nothing was overlooked. 
The first test carried out for the cleaning mode was to make sure that the pins was functioning correctly. A hand-held receiver was used for communication so that someone could take the pins in and out on the process line and Someone could check the feedback in the sub-station. The pin operation was checked by testing voltage at the terminals so that it could be identified if it was wired at the normally closed contact (NC) as expected or normally open contact (NO). Once this was confirmed to be working, it was then checked in the PLC. 
The next step was to see if the cleaning mode switch operated correctly. This was where the program had to be edited slightly for it to work as required. The reason for this was that the cleaning mode was originally written in the program as a NC contact, however operated as a NO, as that was the contact TATA provided from their stores. Once this was changed, it was checked again to make sure that the operation was working as it should. 
Before any machinery started to be moved in commissioning, the E-stop buttons were tested to ensure that they were still functioning correctly. This was essential as safety should be the first thing tested to make sure that there is always a way to stop the machine if something was to fail. 
The switches for the up and down operation whilst in cleaning mode was then tested. The down function was tested first to see if it would stop at the value set. The up value however hadn’t had the correct value set to it yet, as the position of the limit switches hadn’t been identified. This meant that the automatic stopping couldn’t be tested at that time, only the actual functionality of the up switch could be tested. 
The reverse function was tested next. When the pins were removed the reverse operation would not run, so was working correctly. During this test, it was noticed that the machine operated whilst the gates was open. This issue needed to be addressed as it meant that the machine was not safe. 
The new cleaning mode allowed the machine to go down automatically and could cause someone to be injured if the safety gates did not stop operation. This was corrected by putting the safety zone in the program to stop the machine running when the zone isn’t made, for example when the gates are open. The safety zone used Profisafe PLC cards so met safety requirements.  Profisafe output cards are fail safe switching outputs that give levels of safety to SIL 3 or PLe which are safety levels in the IEC62061 and ISO 13849-1 [24], [25],[26]. 
 As this change was only software, and the actual output for the reverse was not on a safety PLC card, a wiring modification was made in the substation. This would mean that it would run through a relay and if the safety zone was lost, it would cause the voltage to drop off the run command.  Therefore the hardware safety was incorporated as well as software. 
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[bookmark: _Toc196493609][bookmark: _Toc196494484]Figure 31- E20 panel in substation with safety zone relay
This was tested for the normal machine operation and the same safety Flaw happened. The TATA engineers were made aware of this, however advised IAC that this is how they need the normal operation to function and want it to remain the same. TATA confirmed that safe working procedures and risk assessments are in place that have taken account of the normal operation of the machine, including the fact that it runs with the safety gates open. 
The next test was to make sure that the machine would not be able to be put into auto positioning whilst in cleaning mode. This was selected with a button on the SCADA. Figure 32, Figure 33 and Figure 34 show the auto position screen for each leveller and straightener. Once this step was confirmed, the value given for the maximum raise was entered into the program and downloaded. This was then tested to ensure that it stopped before the limit switch. When this was proven to be working, the rollers were manually raised to the limit switches to ensure that they are positioned correctly to stop the machine in the case of an encoder failure. 
When the customer was satisfied with the cleaning mode of the one machine, the commissioning process was then repeated with the next machine. The factory acceptance test (FAT) can be seen in Appendix 8. This document contains the steps carried out in commissioning and the signatures of all party present during commissioning. The customers also needed to sign the FAT document to say they are happy with how the machine operates and that it meets the FDS agreed. 
[image: ]
[bookmark: _Toc196493610][bookmark: _Toc196494485]Figure 32- Leveller 1 screen for auto positioning
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[bookmark: _Toc196493611][bookmark: _Toc196494486]Figure 33- Leveller 2 screen for auto positioning
[image: ]
[bookmark: _Toc196494487]Figure 34- Straightener screen for auto positioning
7. [bookmark: _Toc196733204]Evaluation 
7.1. [bookmark: _Toc196733205]Issues encountered
As with any project, issues are often encountered along the way. The first issue that occurred was that the inverter isolator snapped off while commissioning.  This happened when the invertor’s were quickly being turned off and on to test for the ‘drive ready’ signal. Due to the nature of the commissioning where quick access was required to the inverter terminals, the front cover was kept off and the isolator was being turned with an adjustable spanner. This unfortunately meant that at some point, too much force was applied to the isolator and it snapped in the off position. Because of this, the commissioning of the one blower was halted and only the other blower could be completely commissioned at that time. Fortunately, when the inverter case was opened, an ABB isolator was inside. This was then purchased from RS for next day delivery and commissioning could commence immediately after the part had arrived [27]. 
Although this caused some inconvenience, as it extended the commissioning of the blowers by an additional day, the issue was resolved quickly and with minimal consequences. The isolator cost less than £50, which had already been accounted for in the quote, as IAC include a mark up to cover potential discrepancies.  
The second issue encountered was that the zones didn’t stop operation as expected for Leveller 1 and Leveller 2. This meant that additional software needed to be added for the cleaning mode operation, as it would have not have been safe to allow it to continue to work as it was. An email was written to TATA shown in Figure 35 to explain that IAC recommend a new risk assessment to be carried out. This is due to changes to the safety system being implemented, and therefore the current risk assessment that TATA are working to may not be valid anymore.  




[bookmark: _Toc196494488][image: ]Figure 35- Email to TATA recommending new risk assessment
The last issue encountered was that the customer said the cleaning mode beacon on panels P01 and P15 was coming on when the machine was not in cleaning mode. After inspecting this issue it was found that the operators were leaving the switches in the on position after cleaning mode operation was complete. This was not a fault as it was simply that the switches for the cleaning mode needed to be returned to the neutral position after function is complete. The cleaning mode could only be implemented this way as otherwise additional remote I/O modules would have needed to have been purchased. This was documented in the FDS prior to implementation and TATA had agreed with this procedure. When this was explained, the customer was happy and said they would write out a cleaning mode operating procedure for the operators to follow in the future.
7.2. [bookmark: _Toc196733206]Effectiveness of project  
For a week after commissioning the full project, the customer monitored the operation and compared it with the result from coil runs prior to implementation. The feedback given was that it noticeably improved the amount of pitting on the steel rollers and less infusions appeared that required grinding off. The customer also gave feedback that the operators have been using the cleaning mode operation, and that the procedure had been safe, easy to follow and successful with each clean. 
The only issue that TATA reported when monitoring over the course of a week was that one day an operator did not start the blowers at the start of the coil. This meant that the air knife was not on, and therefore the steel did not dry. 
In order to overcome the potential for this to happen again, TATA requested to change the FDS. They wanted the air knives to start automatically when the line was initially turned on, instead of needing to be switched on. 
TATA engineers proposed simply linking the start button out so that it simulates that the button is always pressed. This solution would work as a quick fix, but it is not ideal for a new piece of equipment which can easily have a better method carried out. A more permanent approach was implemented through modifying the new software. The start and stop button was removed from the desk panel and the Runstp command in the PLC so that as soon as the line had been started, the idle speed will start. This can be seen in Figure 36 and Figure 37. By doing it this way, it means that the I/O is available again for future modifications if required. 
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[bookmark: _Toc196494489]Figure 36- FC207 new runstp commands 

[image: ]
[bookmark: _Toc196494490]Figure 37- control room desk panel with start top buttons removed

Ater a period of a few months, more conclusive data was able to be gathered on the effectiveness of this project. TATA informed IAC that they have been able to reduce the amount of cleans needed to be carried out with the cleaning mode from up to 3 times a day to only once every three/ four weeks. This means that the air knife system is effectively drying off the material and reducing the contaminants and pitting from happening on the rollers, meeting the aim of this project. 
The cleaning mode is also reportedly working effectively with the operators carrying out the task. As the cleaning mode is consistent for each clean as the positions are programmed, TATA have been able to determine that the clean takes 30 minutes to fully complete. This means that scheduled cleans can happen at break times to not effect production, unlike before where it use to disrupt both production and engineers due to the inconsistency of the roller positions causing inconsistent cleaning times. 


8. [bookmark: _Toc196733207]Conclusion and recommendations 
The project was carried out smoothly, with only minor issues occurring that was rectified quickly and efficiently. The time frame was brought forward by TATA as they needed the solution to be implemented far sooner than originally planned, due to pressures from higher management. This change in schedule was handled promptly by carefully planning when the software can be written and tested prior to fitting on site on the available down days.  This rearranged time frame did have an effect on a planned work schedule with another customer, however this was able to be adjusted to amicably accommodate both customers.  
By completing the project in two stages, it meant that the customer was satisfied that they could see the continual progress of the project being carried out. This also meant that each stage could be done to a high quality as it could have the full attention required. 
Time was taken when commissioning to ensure that the customer was assured that the project was meeting the needs required and that it all worked correctly. By carrying out a FAT document, the customer was able to clearly see everything had been tested and that it was completely in line with the FDS agreed with at the start of the project. 
The Project was kept within the  price of the quote, even with the issue of needing to purchase a new isolator and an additional day on site to finish commissioning it. This meant that the quote was priced correctly so that it wasn’t overly high so that the customer would not accept the quote, but was high enough for IAC to be able to remain profitable and keep in business. 
On completion of the project, the customer contacted IAC after a week of running material through the line to provide feedback of the results of the project. TATA clarified that the project had improved product quality as less pitting was occurring, and therefore less maintenance of the rollers was needed. The customer also informed IAC that the operators were now carrying out the cleaning mode rather than the engineers (as done previously), as the process is now safe and easy to implement. 
TATA did report of a change they would like carried out that would vary from the FDS. This change was to eliminate the need for the stop and start buttons on the control desk. The change was carried out promptly, in a way that worked best for the system. This additional modification did come at an incurred cost, as the customer understood that the original FDS agreed was met.  
As with any project, improvements can be made. An improvement that could be made if a similar project was to be carried out would be that equipment will be correctly utilised to reduce the chances of anything breaking. This improvement may cause slightly longer commissioning times, but could potentially save time in the long run by eliminating the risk of anything breaking, like the isolator did in this project. Furthermore, this small adjustment in commissioning could cut possible costs of buying new equipment, and also give the customer the finished project faster than if a new part was required. 
Another improvement that could be made for future projects would be that the customer should sign off on the plan at the start of a project, to ensure that the schedule is finalised and shouldn’t be amended. This would eliminate alterations to schedules and therefore would no longer have any possible effect to other jobs that may have been planned with other customers. 
Overall, the project was a success and the customer was more than happy with the work carried out. On the completion of the project, the customers satisfaction lead to a new project asked to be quoted by IAC for another part of plant. 











9. [bookmark: _Toc196733208]Reflection 
This project has offered many opportunities to learn and grow professionally. It has given lots of exposure to how projects in heavy industry are carried out and what aspects are deemed essential. Additionally, this project has deepened my knowledge with heavy industry processes and equipment and given me a core understanding of how these plants operate, making it easier to understand how to approach future projects in this industry. 
Carrying out this project has put my time management to the test. The rearranged schedules taught me to carefully steer through what jobs are critical to carry out first and what jobs have more flexibility in the time frame.  
This project has also helped me to improve my programming knowledge. Although I was not unfamiliar with the Siemens Simatic manager software prior to the project, it has forced me to learn the intricate ways that can be used to navigate the software. Learning all the different methods and details with the software has advanced my skills for any future encounters with this software, making me more efficient at my job. 
Carrying out this project has given me confidence in my own abilities and the confidence to put myself forward for more projects of a similar nature. It has shown me that I am capable of taking an idea given by a customer and turning it into a solution that they wanted. The project allowed me to face and overcome challenges, and from these challenges, learn how to improve in the future to ensure the same issues will not be faced. 
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20.

20a.

20b.

20c.

CONFIRMATION

Printed name: ».wﬁuugm
Job title:

Service & Training Director

Date: 06/11/2024

Signature of Contractor*

Printed name: A.R. Dobbs

Job title: Service & Training Director

Date: 06/11/2024

* The above must be a senior member of the Contracting company, who has

lewed the JMS content to ensure it is accurate, sufficient, and reflects the task.

This can be a site-based person, senior to the PICWP. Refer to guidance document
for further detail.

1 being the Person in Charge of the Working Party (PICWP) understand the requirements of this

Job Method Statement and wil communicate the information contained within to the working

[party. Only those persons lsted as PICWPs are authorised to amend this JMS during the job, and|

must agree changes with the Intiator of the Cat 1 Permit, highiighting amendments with their
Initials and date.

PICWP Signature Print Date
KPS 07/11/2024
\pr\/.\/ 07/11/2024

e

CEEEE

Working Party members - | have been fully briefed and understand the requirements|
of this Job Method Statement.

Signature Print Date

V777

07/11/2024
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12. Risk Assessment

Inital Risk Assessment before
controls applied

Final Risk

Assessment with
controls

Severity | score.

Hazard Risk to personnel Who could be harmed? | Likelihood| Severity Controls to be applied Likelihood
Handrai o be used when on
visi
Bruises, Sprains or Broken | WVOTKINE Party / Visitors stairways. Care will be taken when
o Electrical Control 3 1 3 1
Limbs. o using traling leads. Good house
Slips Trip & Falls i keeping will be observed.
Spectacles wil be worn when
Dust/swarf Cutsand Working Party 3 1 diiling and/or working in dusty 3 1
atmosphere.
Hard Hats will be worn outside the
Body injury Working Party 2 4 control room; safety boots wilbe | 2 3
Falling objects worn at al times
Ear Defenders will be used in areas
Ear damage Working party s 2 of excessive noise and where it is B 1
Excessive Noise mandatory to do so.
Caution Taken when crossing roads,
Traffic/Plant Vehicles/Cranes. Collissions, Working Party 2 5 Hi Visjackets/vests will be worn 2 2
‘when moving about the plant.
Working Party / Visitors
Electricity Electrocution to Electrical Control 3 3 Approved test lead will be used to | 1 3
Room prove for dead if required
Manual Handiing Backinjury, crushing of imbs | Working Party 1 1 Not Envisaged 1 1
Hand Lamps / Torches will be used
where necessary to ensure
 Lighting [ Worl 2 1
Poor ighting iy orking Party ? sufficient lumination to complete |
the installation work
Gas ‘Asphyxiation Working Par 3 5 Not Required 1 3
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12. Risk Assessment

Inital Risk Assessment before
controls applied

Final Risk Assessment with

controls

Hazard

Risk to personnel

Who could be harmed?

Uikelihood| severity | score

persistant coughs fever, loss of

Working party and all

Controls to be applied.
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Severity | Score

Frequently wash your hands with
s0ap and hot water for 20 seconds,
especially after blowing your nose,
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after eating, on arrival at work and
when you return home.
Alternatively, use hand sanitiser as
frequently as possible. Maintain
Social distance of at least two
metres at all times. Working within
two metres is permitted under
certain circumstances - if the workis|

3 Covid 18 Corona virus taste and smell site personnel 3 ° essential and if all other methods of N °
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extra PPE of aface mask and
disposable ssety overalls must be
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Job Requirements

This section provides detz

on the equipment, PPE and hazardous substances that
job. It also provides a technical summary of what the job ent

il be used during the

[13. Work Equipment to be used

item Required safety precaution
Laptop PC Cat Tested Power supply Lead
Engineering Stations WA
Fluke Multi-meters Cat tested

1. Hazardous substances to be used (COSHH assessments must be in place for each substance)

Substance & Quantity Required:

Storage requirements

None

15. Personal Protective Equipment to be used (PPE)

Item Make and Model
Safety Boots Golarn
Hard hat Centurion
Sofety Glasses Worror

Ear Protection

Cencurionfrlor

Hi Visability Vest or Jacket

a1 Oosr 2

Please note: The possible presence of Asbestos Conta

g Materials MUST be considered. For renovation|

or refurbishment work, presume asbestos to be present until confirmed otherwise by the local asbestos
coordinator.
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16. Technical Content of the Job

This shoud include relevont technical nformation and engineering stondords, .g. teel cladding sheets 3m x 1m will b secured.
vertically using 4" high tensile el bolts to standard EN******. Thisis NOT the Job Method Statement.

Technical Detail

1_[Obtain Permits jrom Tota os required

Wire interface signals n the PLC substation cublcules E18, £20 and E21 from PLC to new blower drives and from new
|blower drives to pLC.

[Utiise Engineering stations or/and own Laptop to add new biower software to control bower drves. Manitoring of
interfoce signals accordingly.

(Commissionion new blower drves to customer information (to be confirmed on the day):

Produce report and hand-over manual
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17. Job Method Statement

the step-by-step method that MUST be followed, taking into account all controls recorded in the risk
order to complete the job safely.

Task Steps

|ATW and PBS permits obtained from Tata.Including Permit to enter a Substation.

[Entry obtained to the Substation and Pulpit by the sofe walkways.

Work to be carried out as per the technical specification (Requirements note 16 for full description).

Make sure allis left clean and tidy at the end of the day

1
2
3
2
5_[Sign off permit at the end of the shift
6
7
g
B
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1PM-EDC24V  BEST 138-4CADT-0AAD
2 4IBF-DIDC24\ BES7 126-4FAD4-0AB0
5 PM-EDC2AY | GEST 126-4CADT-0ARD

4 aniocady
5 anioczey
& aDioczey
7 aDioczey
& aDiDC2ay
5 aDioc2ey

BEST 131-4BF00-04A0
BEST 131-4BF00-04A0
BEST 131-4BF00-04A0
BEST 131-4BF00-04A0
BEST 131-4BF00-04A0
BEST 131-4BF00-04A0

10 PH-EDC24Y  GEST136-4CA0T-0AAD
11 800 DC24vI0. GEST 132-45F00-0AB0

Entry Desk +P01 straightener | main desk i
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Notes.

ONLY 7UPs Spare we Require 8 Concsnirate on Levelle Tist
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New 1P Required

Lovsller 2 clearing mods ONDFF.

Levsller 2 Raie (W poior
Lovellr 2 Lower Mid posiion = OFF)

Levsller 2 Reverss OniOFF

New 1P Required

Lovsller 1clsaring mods ONOFF.
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ET2005

SOT  Module Order Number IAddress  QAddress  Diag Address spare Comment
]
1 power module 6es7 136-4ca01-0220
2 profi safe digital input 6es7 138-41a04-0ab0_447.0-847.3
3 profi safe digital input 6es7 138-41a0-0ab0 £530-453.3
4 power module 6es7 136-4ca01-0220
5 digital inputs. 6057 131:4b100-0320  1400-10.7
6 digital inputs. 6057 131:4b100-0220  1410-1417
7 digital inputs. 6057 131:4100-0220  1420-10.7
8 digital inputs. 6857 131:4100-0220  1430-143.7
9 digital inputs. 6es7 131:4b100-0220  1420-1247
10 aigital inputs. 6057 131:4100-0220  1450-145.7
11 digital inputs. 6057 131:4100-0220  1460-146.7
12 gigital inputs. 6857 131:40100-0220  147.0-147.7 1677
13 gigital inputs. 6057 131:4100-0220  1480-148.7
14 aigital inputs. 6857 131:4100-0220 1490~ 1497
15 digital inputs. 6857 131:4100-0220 1500~ 1507 1507
16 aigital inputs. 6857 131:4100-0320 1510~ 151.7
17 digital inputs. 6857 131:4100-0320  1520-152.7
18 gigital inputs. 6857 131:4100-0320 1530~ 1537 15321537
19 gigital inputs. 6857 131:4100-0220 150~ 1547 1562-157
20 digital inputs 6857 131:4100-0320 1550~ 1557 1550- 1552
21 digital inputs 6057 131:4100-0220 1560~ 1567 1566- 1567
22 digital inputs 6857 131:4100-0320 1570~ 157.7 1570- 1571 and 1577
23 digital inputs 6057 131:40100-0220 158.0-158.7
24 digital inputs 6857 131:4100-0220  159.0-159.7 15811592 and 1596 -158.7
25 digital inputs 6857 131-4100-0220 1600~ 160.7 1602-1507
26 power module 6es7 136-4ca01-020
27 digital outputs 6857 132-4100-0320 1400- 1407
28 digital outputs 6857 132-4100-0320 1610-1417
29 digital outputs 6857 132-4100-0320 16201827
30 digital outputs 6857 132-4100-0320 1630-1437
31 power module 6es7 132-4b100-02a0
32 digital outputs 6857 132-4100-0320 1880- 1287 1646-1287
33 digital outputs 6857 132-4100-0320 1450-1857 1650- 1852
Entry Desk +PO1 straightener | main deski | Leveller +P15 | Sub Cub E19-2001 | sub cub E20
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ET200S PO1-Al0l  Address 111
Module Order Number

1PM-EDC26V  6EST 138-4CA01-0AA0
2,4/8 F-DI DC28V 6ES7 138-4FA£-0A80
3PM-EDCV  6ES7 138-4CAL-0AAD
28DIDC2V  6ES7 131-48F00-0AA0
58DIDC2V  6ES7 131-48F00-0AA0
58DIDC2V  6ES7 131-48F00-0AR0
78DIDC2V  6ES7 131-48F00-0AA0
B8DIDC2V  6ES7 131-48F00-0AR0
98DIDC2V  6ES7 131-48F00-0AA0
10 8DIDC2V  6ES7 131-48700-08A0
118DIDC2V  6ES7 131-45700-0AA0
12 8DIDC2V  6ES7 131-45700-0AA0
13 8DIDC2V  6ES7 131-48F00-0AA0
16 PM-EDC2V  6ES7 136-4CA0L-0AAD

15 8DO DC24V/0.5, 6ES7 132-48F00-0480
16 8DO DC24V/0.5, 6ES7 132-48F00-0480

7
i}
18

8175° Notes.

| Address  Q Address Diag Address Comment

oy aira Power Module

asoass 50462 Profisafe input

a3 ars Power Module

12301257

12401267

12501257

12601267

12704217

12801287

12001297

13001307

13101317

13201327 This /P byte seems to be spare not in Yref can use

s s Power Module

12301237
12601287
New I/Ps Required
‘Switch 1 ‘Straightener cleaning mode ON/OFF. 1=0N 11320
‘Switch 2 Straightener Raise (Mid position = OFF) Existing |/P wired by Tata 11290
‘Switch 2 Straightener Lower (Mid position = OFF) Existing I/P wired by Tata 11291
Switch 3 ‘Straightener Reverse On/OFF Existing |/P wired by Tata
main deski | Leveller +P15 | Sub Cub E19-A2001 | sub cub E20 ®
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Industrial Automation & Control Limited

FACTORY/SITE
ACCEPTANCE TEST

240336-00-02

FAT ACCEPTANCE TEST
For
Straightener, Leveller 1 and 2 Cleaning Mode
Supplied to
TATA LLANWERN Heavy Gauge
IAC Project Reference 240336

Design Engineer Tony Dobbs / Grace
Williams
Issue No. Date.
0 November 11t 2024
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0 DOCUMENT APPROVAL.

1 CHANGE RECORD

3

4

Issue 0 Requirements defined and issued for approval. VL B 4
Issue 1 Requirements defined and issued for approval V2 Rev 2 with comments. .4
4

5

5

5

Issue 2 Leveller 1 commissioned and witnessed 18/11/2024. .
2 GENERAL INFORMATION
21 Introduction .
22 IAC Related Documentation.
23 FAT/SAT Pre-Requisites...
24 Signature Identification
25 Testing & Measurement Equipment...
27 This testing undertaken by:-
28 Testing KEY:
Clean mode Oper:
Clean mode Operation for Straightener Continued:
Clean mode Operation for Straightener Continued:
Clean mode Operation for Leveller 1

ion for Straightener.

Clean mode Operation for Leveller 1 Continued:
Clean mode Operation for Leveller 1 Continued:
Clean mode Operation for Leveller 2 :
Clean mode Operation for Leveller 2 Continued:
Clean mode Operation for Leveller 2 Continued:

A Software Modifications via Customer Specification: -
Straightener testi

PIFSFOY

a oo

@

g procedure: -.

Straightener te:
Leveller 1 testing procedure: -
Leveller 1 testing procedure Continued: -
Leveller 2 testing procedure: -

g procedure Continued: -

® o N~ o

Leveller 2 testing procedure Continued: -

1911172024 Project 240336 Page 2022
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1 CHANGE RECORD

Issue 0 Requirements defined and issued for approval.

Cleaning Mode project; Straightener, Leveller 1 and Leveller 2

Issue 1 Requirements defined and issued for approval V2 Rev 2 with comments.
Level

r 1 Wiring Modifications, Software Commissioning

Issue 2 Leveller 1 commissioned and witnessed 18/11/2024.

Software Commissioned.

19/11/2024 Project: 240336 Page 4 of 22
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TATA HEAVY GAUGE FIMI922-LINE

0 DOCUMENT APPROVAL

Tony Dobbs. ~[Byn Grace “Andrew Duggan
Signature Signature Signature ‘Signaturg
NS | Ll | G

Title: IAC Service Title: IAC Service IAC Service Project Tata Project Engineer
Director Deputy Manager Engineer

‘Approved by | Approved by Approved by ‘Authorised by
Signature Signature Signature ‘Signature

240336-01-00
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2 GENERAL INFORMATION

Al faults are to be recorded on the Test Non-Conformance report form and the report numbers recorded
on the white inspection label in the panel. Functional test results should either be included in this
document or on the IAC Test report, and the report number recorded on the white inspection label,

Altest reports and Non-Conformance reports shall have a copy included in the test file prior o the panel
being shipped.

21 Introduction

“This document details the Functional Test instructions to be used to test the control panels associated
with the equipment defined in the following IAC Project documents: -

22 ]AC Related Documentation
Service Sales Quotation SERQ24-0134
Signal Spreadsheet SERQ24-0130 station_HW mods

23 FAT/SAT Pre-Requi
Software to be Written at LAC

ites

1. The Documentation wil be for the Modifications software documents made to the Fimi-Line
PLC Program. No Drawing office time has been quoted for as discussed.

2. All hardware is the responsibility of Tatasteel.
3. LA.C highly Recommend that Tatasteel make a Full Safety Risk Assessment.

24 Signature Identification
‘The following signatories may be found in this document. -

Position Name Company Signature

Senvice Project

Director Tony Dabbs Iac %@@

Servics Prject 3
ey Manager | BomWilams | G 60 ol
Service Project

Engineer . wZ/\/

Service Project Rhys-Howel fAc

Techniian Smin

Tatasteel Lead

TataseelLead | andrew Duggan | Tta Sel %\\

Tatasteel Project
Engneer Adam Tata Steel
1911172024 Project 240336 Page 5 of 22

240336-01-00
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25

Use this table o lst any cal

Testing & Measurement Equipment

TATA HEAVY GAUGE FIMI922-LINE

rated measuring equipment to be used in the test Note that detais of the
actual equipment that is being tested should be recorded in the Configuration Checklit table

Description Model Calibration
Date | Certificate No.
Fluke Mult-meter Fluke
WinGC HMis
Test Personnel
27 This testing undertaken by:-
TAC Test Engineer(s) Signature Date
Antony Dobbs [N Al \z 6
Grace Williams, S [CRIEA
Rhys-Howel Smith A Vg (W /2w
Customer Representative(s) Signature Date
Andrew Duggan 5L S
Adam
2.8 Testing KEY:-
COLOUR | MEANING | WHO 'WHERE
TESTED | 1AC 1AC
FAT TESTED | IAC/TATA | 1AC
Heavy
SATTESTED | 1AC/TATA | Gauge
191112024 Project 240336 Page 6 022

2403360100
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3 Clean mode Operation for Straightener:

Functional description of Control Software for the Straightener on desk +P01: -

1) Tata have installed 3 new Selection switches for the NEW cleaning MODE.

 Cleaning Mode Selection Switch ON/OFF. This switch will be used to disable
the 3 selection switches for normal operation of the Straightener and enable the
2 new selection switches below. DUE TO A FAST STOP CONDITION THAT HAD
BEEN IMPLEMENTED BY THE WIRING OF THE HARDWARE SWITCHES BY
TATASTEEL, THEY WILL BE REWIRED ACCORDINGLY TO PREVENT TH
FAST STOP CONDITION AND ALL INTERLOCKING WILL TAKE PLACE IN THE.
PLC.

 Raise/mid/Lower Selection switch of the straightener. (CLRLS) name
(CL_R_m_L_8tr) = Cleaning Raise-Mid-Lower Straightener.

« Reverse sclection switch for the s
Cleaning Reverse Straightener.

htener. (CLRS) name (CL_R_Str) =

2) The Operator will then Disable Straightener Automatic on SCADA WINCC SCREEN
OR LAC will automatically disable the Straightener Automatic mode via the new
Cleaning Mode selection Switch (see point 3). WinCC Screen main Operator Pulpit, the
Enable Automatic display changes to Disable on the Screen.

3) LA.C will wire from the Output of the Cleaning Mode Selection switch to a spare input
located on ET2008 on station +PO1. An indicator light will illuminate on +P01 panel
and a flashing waring light will illuminate on the top of Panel +P01

4) LAC will uilise this Input to disable the Straightener Automatic mode, whilst in
cleaning Mode. LA.C will write Up and Down movement in this mode, uilising the
new cleaning mode Philosophy below.

5) Switch to Cleaning Mode ON, on the Straightener control desk +P01.

6) Select Raise Straightener and move to the top position.

7) The +P00 desk Raise/Lower switches will be interlocked (not to work in Cleaning
mode).

8) Open Safety gate (NO power to ALL Drives in this Zone). TO BE CHECKED.

9) Remove Carpet Locking pin 1 (P1) name (PI_Dr_Side_Str) = Carpet Locking Pin |
Drive side Straightener.

10) Remove Carpet Locking pin 2 (P2) name (P2_Op_Side_Str) = Carpet Locking Pin 2
Operator side Straightener.

11) The feedback from BOTH Locking pins will be monitored by Proximity sensors and
have been wired back by Tata to the PLC panel E19-A2001

19/11/2024 Project 240336 Page 7022
240336-01-00
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3 Clean mode Operation for Straightener Continued:

Functional description of Control Software for the Straightener on desk +PO1: -

12)LA.C will Locate spare Inputs in this panel (ET2008 Station Profibus Address 100). We
will wire the Inputs for the sensors into the spare Inpus.

13) LA.C will modify the PLC Program to disable the Reverse control of the Straightener
whilst these Pins are Removed.

14) The Operator will then, unroll the carpet and safely push it through the straightener.

15) The Operator MUST then replace BOTH Locking Pins (This prevents the Carpet being
Unravelled when the straightener is operated in reverse). The Pins will be interlocked.

16) The Operator will then leave the working area and shut the Safey gate.

17) Tata have Mounted and tested an Ultimate Down cleaning Limit for the Straightener
down movement; (ULD1) name = (ULD_CLS) = Ultimate Limit down Cleaning limit
straightener. Thi it has also been wired back by Tata to the PLC panel E19-A2001

18) LA.C will Locate a spare Input in this panel (ET200S Station Profibus Address 100).
We will wire the Input for the Ultimate down limit to the spare Input.

19) Tata to issue a positional setpoint value for the Straightener cleaning Position.
o Value=?
20)LA.C will modify the PLC program to;
« LAC will modify the program; When the Lower selection (CLRLS) is made
from Lower Cleaning Selection switch, by the operator, move Straightener down

o the Cleaning setpoint Position (Position to be issued by Tata ? value above).

« LAC will modify the program; to Utilise the New Positional set-point as the
cleaning position. Tata {o issuc Cleaning Sei-point position ? Value above.

 LAC will modify the program; to Utilise the New Tata ULDI Limit as a Safety
down position after cleaning Positional setpoint.

21) Onee in the Cleaning down Position, the Operator should switch the (CLRLS) Selection
switch from the Lower position to the Mid Position.

22) The Operator should then Select the (CLRS) Selection switch (Cleaning Reverse
Straightener) to the reverse Position. The Straightener will then reverse and clean the
Rol

23) Once the Cleaning as finished; the Operator should switch OFF the Straightener
Reverse (CLRS) switch.

24) The Operator can then check the Rolls condition.

1911112024 Project 240336 Page 8 0f 22
2403360100
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3 Clean mode Operation for Straightener Continued:

Functional description of Control Software for the Straightener on desk +P01: -

25) Once the Cleaning is finished; The operator Must Switch OFF the (CLSLS) Cleaning
Selected Straightener.

It should be Noted that NO INDICATION will be added to the WinCC Scada on
stage 1 of the Project. As discussed, Stage 2 would be a new Project and a quotation
can be Made to cover the costs of the Indication Modifications in the future.

1971112024 Project 240336 Page 9 0f 22
240336-01-00
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an mode Operation for Leveller 1:

Functional description of Control Software for the Leveller 1 on desk +P15: -

1) Tata have installed 3 new Selection switches for the NEW cleaning MODE.

«  Cleaning Mode Selection Switch ON/OFF. This switch will be used to disable
the 3 selection switches for normal operation of the Straightener and enable the
2 new selection switches below. (CLSLL1) name = (CL_SL_L1) = Cleaning
Selected Leveller |

« Raise/mid/Lower Selection switch of the Leveller 1. (CLRLLI) name
(CL_R_m_L_L1)= Cleaning Raise-Mid-Lower Leveller |

« Reverse selection switch for the Leveller 1. (CLRLI) name (CL_R_L1) =
Cleaning Reverse Leveller 1. DUE TO A FAST STOP CONDITION THAT HAD
BEEN IMPLEMENTED BY THE WIRING OF THE HARDWARE SWITCHES BY
TATASTEEL, THEY WILL BE REWIRED ACCORDINGLY TO PREVENT THE
FAST STOP CONDITION AND ALL INTERLOCKING WILL TAKE PLACE IN THE,
PLC.

2) The Operator will then Disable Leveller 1 Automatic on SCADA WINCC SCREEN
OR LA.C have automatically disabled the Leveller 1 Automatic mode when the new
Cleaning Mode selection Switch has been operated (see point 3).

« WinCC Screen main Operator Pulpit, the Enable Automatic display changes to
Disable on the Sereen.

3) LA.C will wire from the Output of the Cleaning Mode Selection switch to a spare input
located on ET200S on station +P15.

 Anindicator light will illuminate on +P15 panel and a flashing waring light will
illuminate on the top of Panel +P15.

4) LAC will uilise this Input to disable the Leveller | Automatic mode, whilst in cleaning
Mode. 1A.C will write the Up and Down movement in this mode, ulising the new
Cleaning mode Philosophy below.

5) Switch Cleaning Mode ON, on the Leveller 1 conirol desk +P15.
6) Select Raise Leveller 1 and move to the top position.

A new Position has been added at approximately 7OMM.
7) The +P00 desk Raise/Lower switches will be interlocked.

« ot to work in cleaning mode.

8) Open Safety gate. THE Straightener Drives are still operatable. IAC will interlock the
Raise and Lower Screw movement with the Safety gate.

o Ifthe gate is open the Leveller will NOT RAISE or LOWER.

1911112024 Project 240336 Page 10 0f 22
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4 Clean mode Operation for Leveller 1 Continued:

Functional desription of Control Software for the Leveller 1 on desk +P15: -

9) Remove Carpet Locking pin 1 (P1) name (P1_Dr_Side_L1) = Carpet Locking Pin 1
Drive side Leveller 1

10) Remove Carpet Locking pin 2 (P2) name (P2_Op_Side_L1) = Carpet Locking Pin 2
Operator side Leveller 1.

11) The feedback from BOTH Locking pins will be monitored by Proximity sensors and
have been wired back by Tata to the PLC panel E19-A2001

12) LAC will Locate spare Inputs in this panel (ET2008 Station Profibus Address 100).
‘We will wire the Inputs for the sensors into the spare Inputs.

13) LA.C will modify the PLC Program to disable the Reverse control of the Leveller 1
‘whilst these Pins are Removed.

14) The Operator will then, unroll the carpet and safely push it through the Leveller 1.

15) The Operator MUST then replace BOTH Locking Pins (This prevents the Carpet being
Unravelled when the Leveller 1 is operated in reverse).

® The Pins will be interlocked in reverse.
16) The Operator will then leave the working area and shut the Safey gate.
17) Tata have Mounted and tested an Ultimate Down cleaning Limit for the Leveller 1 down

‘movement; (ULD2) name = (ULD_CLL1) = Ultimate Limit down Cleaning
Leveller 1. This limit has also been wired back by Tata to the PLC panel E19-A2001.

18) LA.C will Locate a spare Input in this panel (ET200S Station Profibus Address 100).
We will wire the Input for the Ultimate down limit to the spare Input.

o Limit switch set to -1 1mm and -11.7 respectively.
19) Tata to issue a positional setpoint value for the Leveller 1 cleaning Position.

©  PLC set to -6mm (actual value =-6.7mm and 6.8mm).

20)A.C will modify the PLC program to;

« LAC will modify the program; When the Lower selection is made by the
operator, move Leveller | down to the Cleaning setpoint Position above.

o LA.C will modify the program; to Ut the New Tata ULD2 Limit as a Safety
down position afler cleaning Positional setpoint. Ultimate setpoint above.

21)Once in the Cleaning down Position, the Operator should switch the Raise/Lower
Selection switch from the Lower position to the Mid Position.

191112024 Project: 240336 Page 110f22
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4 Clean mode Operation for Leveller 1 Continued:

Functional description of Control Software for the Leveller 1 on desk +P15: -

22) The Operator should then Select the REVERSE Selection switch (Cleaning Reverse
Leveller 1) to the reverse Position. The Leveller 1 will then reverse and clean the Rolls.

 Please note, if Pin 1 OR Pin 2 locking pins are not located, the Leveller motors
will NOT Reverse.

23) Once the Cleaning as finished; the Operator should switch OFF the Straightener
Reverse selection switch.

24) The Operator can then check the Rolls condition.

25) Once the Cleaning is finished; The operator Must Switch OFF the Cleaning Selected
Leveller 1

It should be Noted that NO INDICATION will be added to the WinCC Scada on
stage 1 of the Project. As diseussed, Stage 2 would be a new Project and a quotation
can be Made to cover the costs of the Indication Modifications in the future.
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s Clean mode Operation for Leveller 2 :
Functional description of Control Software for the Leveller 2 on desk +P15: -

1) Tata have installed 3 new Selection switches for the NEW cleaning MODE.

« Cleaning Mode Selection Switch ON/OFF. This switch will be used to disable
the 3 selection switches for normal operation of the Straightener and enable the
2 new selection switches below. (CLSLL2) name = (CL_SL_L2) = Cleaning
Selected Leveller 2.

 Raise/mid/Lower Selection switch of the Leveller 2. (CLRLL2) name
(CL_R_m_L_L2)= Cleaning Raise-Mid-Lower Leveller 2.

« Reverse selection switch for the Leveller 2. (CLRL2) name (CL_R_12) =
Cleaning Reverse Leveller 2. DUE TO A FAST STOP CONDITION THAT HAD
BEEN IMPLEMENTED BY THE WIRING OF THE HARDWARE SWITCHES BY
TATASTEEL, THEY WILL BE REWIRED ACCORDINGLY TO PREVENT THE
FAST STOP CONDITION AND ALL INTERLOCKING WILL TAKE PLACE IN THE
PLC

2) The Operator will then Disable Leveller 2 Automatic on SCADA WINCC SCREEN
OR LAC have automatically disabled the Leveller 2 Automatic mode when the new
Cleaning Mode selection Switch has been operated (sce point 3).

 WinCC Sereen main Operator Pul
Disable on the Sereen.

the Enable Automatic display changes to

3) LAC will wire from the Output of the Cleaning Mode Selection switch to a spare input
located on ET200 on station +P15.

o Anindicator light will illuminate on +P15 panel and a flashing waring light
illuminate on the top of Panel +P15.

4) LA.C will utilise this Input to disable the Leveller 2 Automatic mode, whilst in cleaning
Mode. LA.C will write the Up and Down movement in this mode, utilising the new
Cleaning mode Philosophy below.

5) Switch Cleaning Mode ON, on the Leveller 1 control desk +P15.

6) Select Raise Leveller 2 and move to the top position.

= Anew Position has been added at approximately 70MM.
7) The +P00 desk Raise/Lower switches will be interlocked.
« ot to work in cleaning mode.

8) Open Safety gate. THE Straightener Drives are still operatable. IAC will interlock the
Raise and Lower Screw movement with the Safety gate.

 Ifthe gate is open the Leveller will NOT RAISE or LOWER.

1911112024 Project 240336 Page 13 0f 22
240336-01-00




image104.png
gﬂsim;m Acceptance Test TATA HEAVY GAUGE FIMI922-LINE
Clean mode Operation for Leveller 2 Continued:

Functional deseription of Control Software for the Leveller 2 on desk +P15: -

9) Remove Carpet Locking pin 1 (P1) name (P1_Dr_Side L1) = Carpet Locking Pin 1
Drive side Leveller 1.

10) Remove Carpet Locking pin 2 (P2) name (P2_Op_Side_L1) = Carpet Locking Pin 2
Operator side Leveller 1.

1) The feedback from BOTH Locking pins will be monitored by Proxi
have been wired back by Tata to the PLC panel E19-A2001.

ity sensors and

12) LA.C will Locate spare Inputs in this pancl (ET200S Station Profibus Address 100).
‘We will wire the Inputs for the sensors into the spare Inputs.

13) LA.C will modify the PLC Program to disable the Reverse control of the Leveller 2
‘whilst these Pins are Removed.

14) The Operator will then, unrol the carpet and safely push it through the Leveller 2.

15) The Operator MUST then replace BOTH Locking Pins (This prevents the Carpet being
Unravelled when the Leveller 2 is operated in reverse).

e The Pins will be interlocked in reverse.

16) The Operator will then leave the working area and shut the Safey gate.
17) Tata have Mounted and tested an Ultimate Down cleaning Limit for the Leveller 2 down

movement; (ULD2) name = (ULD_CLLI) = Ultimate Limit down Cleaning limit
Leveller 2. This limit has also been wired back by Tata to the PLC panel E19-A2001

18) LA.C will Locate a spare Input in this panel (ET200S Station Profibus Address 100).
We will wire the Input for the Ultimate down limit to the spare Input

« Limit switch set to ?mm and ?mm respectively.

19) Tata to issue a positional setpoint value for the Leveller 2 cleaning Position.
o PLC set to 7mm (actual value =?mm and mm).

20)LA.C will modify the PLC program to;

« LAC will modify the program; When the Lower selection is made by the
operator, move Leveller 2 down to the Cleaning setpoint Position above.

+ LAC will modify the program; to Utilise the New Tata ULD2 Limit as a Safety
down position after cleaning Positional setpoint. Ultimate setpoint above:

21)Once in the Cleaning down Position, the Operator should switch the Raise/Lower
Selection switch from the Lower position to the Mid Position.
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5 Clean mode Operation for Le

ler 2 Continued:

Functional description of Control Software for the Leveller 2 on desk +P15: -

26) The Operator should then Select the REVERSE Selection switch (Cleaning Reverse
Leveller 2) to the reverse Position. The Leveller 2 will then reverse and clean the Rolls.

o Please note, if Pin 1 OR Pin 2 locking pins are not located, the Leveller motors
will NOT Reverse.

27) Onee the Cleaning as finished; the Operator should switch OFF the Straightener
Reverse selection switch,

28) The Operator can then check the Rolls condition.

29)Once the Cleaning is finishe
Leveller 2.

e operator Must Switch OFF the Cleaning Selected

It should be Noted that NO INDICATION will be added to the WinCC Scada on
stage 1 of the Project. As discussed, Stage 2 would be a new Project and a quotation
can be Made to cover the costs of the Indication Modifications in the future.
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5A Software Modifications via Customer Specification: -

Modification in Fimi Siemens $7-317-2DP Program

ications: -

Straightener Mot
FC212 Network x modified (Explanation),
ETC

Leveller 1 m
FC136 Network x modified (Explanation), Network x modified (Explanation),
Network x modified (Explanation). Network x added (Explanation).

FC226 Network x modified (Explanation), Network x added (Explanation). etc.
FC228 Network x modified (Explanation), Network x modified (Explanation),

Network x modified (Explanation), Network x added (Explanation). cte.

ions: -
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[

Straightener testing procedure: -

‘The Straightener feedbacks will be checked in this order: -

1) Cleaning mode switch selected to ON (indication lights display on panel).

©  Enable Straightener Automatics has been disabled on WinCC HMI screen
P00 Desk.

2) The operator selects Straightener; Raise serews selector switch to the raise position,
P01 Desk. Serews will raise to position +105mm (Top Position). (witness and check
PLC and HMI screens)

« Once positioned switch the Lower switch to the Centre position.

3) The Operator can now open the Straightener safety gate and remove the carpet Pins |
and 2. Feedbacks will be seen in the PLC.

© CHECK SHOULD BE MADE THAT THE STRAIGHTENER SCREWS
WILL NOT MOVE WITH THE SAFET GATE OPEN.

4) The operator can thread the carpet through the leveller.

« The operator should fit the Carpet locking Pins back in place.
« The Operator should close the safety gate.

5) Ifthe Safety gate is left open and the operator tries to Raise or lower the leveller
screws, they will not work

© Witness and feedback and operation checked in PLC.

6) Ifihe operator closes the gate and has NOT put the PINS back in position; the
REVERSE function will not drive the Leveller Motors.

 Witness and feedbacks checked in the PLC.
« The operator has fitted the Carpet locking Pins in place.
« The Operator has closed the safety gate.

7) The Operator can now Lower the Straightener Screws; switch the Lower switch to the
Tower position. The Serews will lower to position ?mm.

« Witness and check PLC and HMI screens.
« Once positioned switch the Lower switch to the Centre posi
8) To check the cleaning Ultimate Limit, we would put the Lower position setpoint fo -
2mm (which is lower than the perceived Ultimate Cleaning Limit switch Position).
« Operate the Lower and BOTH LIMITS should stop the lower at -?mm (check
on HMI and PLC).
o Moved back above the low pos
back to -2mm.

9) The Operator can operate the Reverse Straightener Motors

jon limit and changed setpoint lower position

© Witness and check PLC and HMI screens.

10) Once the cleaning is finished:; the operator should switch the Reverse Straightener
motor switch to the centre position.
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6 Straightener testing procedure Continued: -

11) The operator would then select to Raise the screws (they can leave to raise to +105mm
or they can switch OFF before +105mm.

 Always leave the Raise/Lower selector switch in the middle OFF position.
12) The Operator can then open the gate.

Remove Pins 1 and 2.

Remove the Carpet from the Leveller.

Put Pins 1 and 2 back in place, to lock the carpet.

Leave the Leveller and shut the Safety gate.

13) The Operator can now switch the cleaning mode selector switch OFF. The Indication
Lights will go OFF.

14) The Operator must then RE-ENABLE the Automatics for Straightener on the WinCC
HMI

 The Leveller will now automatically position.

The above SAT test operations were tested successfully:

JAC Test Engineer(s] Signature Date

[Grace williams A

[Rhys Howel smith o

Customer Representative(s) Signature

‘Andrew Duggan [5'SV] A0S
Adam
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Leveller 1 testing procedure: -

‘The Leveller feedbacks will be checked in this ords

1) Cleaning mode switch selected to ON (indication lighs display on panel),

©  Enable leveller I Automatics has been disabled on WinCC HMI screen +P00
Desk.

2) The operator selects Leveller 1; Raise screws selector switch to the raise position,
raise to position +70mm. (witness and check PLC and HMI screens).

screws wi

© Once positioned switch the Lower switch to the Centre position.

3) The Operator can now open the Leveller 1 safety gate and remove the carpet Pins |
and 2. Feedbacks will be seen in the PLC.

4) The operator can thread the carpet through the leveller.

« The operator should fit the Carpet locking Pins back in place.
o The Operator should close the safety gate.

5) Ifthe Safety gate is left open and the operator tries to Raise o lower the leveller
serews, they will not work (witness and feedback and operation checked in PLC).

6) If the operator closes the gate and has NOT put the PINS back in position; the
REVERSE function will not drive the Leveller Motors (witness and feedbacks
checked in the PLC).

o The operator has fitted the Carpet locking Pins in place.
« The Operator has closed the safety gate.

7) The Operator can now Lower the Leveller Screws; switch the Lower switch to the
lower position. The Screws will lower to position -7mm. (witness and check PLC and
HMI screens).

 Once positioned switch the Lower switch to the Cenire position

8) To check the cleaning Ultimate Limit, we would put the Lower position setpoint to -
15mm.

« Operate the Lower and BOTH LIMITS stopped the lower at -1 1mm
approximately (check on HMI and PLC),

 Moved back above the low position limit and changed setpoint lower position
back to -7mm.

9) The Operator can operate the Reverse Leveller Motors and they operate (witness and
check PLC and HMI screens).

10) Once the cleaning is finished: the operator should switch the Reverse Leveller motor
switch to the centre position.

11) The operator would then select to Raise the screws (they can leave to raise to +70mm
or they can switch OFF before +70mm.

 Always leave the Raise/Lower selector switch in the middle OFF position.
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r 1 testing procedure Continued: -

12) The Operator can then open the gate.

Remove Pins 1 and 2.
Remove the Carpet from the Leveller.

Put Pins 1 and 2 back in place, to lock the carpet.
Leave the Leveller and shut the Safety gate.

13) The Operator can now switch the cleaning mode selector switch OFF. The Indication

Lights will go OFF.

14) The Operator must then RE-ENABLE the Automatics for Leveller 1 on the WinCC

HML

« The Leveller will now automatically position.

The above SAT test operations were tested successfully:

[1ac Test |

FAT
SAT
IAC Test Engineer(s) Signature Date
Antony Dobbs WA 13\n\24
[Grace williams H— <ln\g &
[Rhys Howel Smith § W /1%
Customer Representative(s) e Signature 7" Date
‘Andrew Duggan AN
Adam B
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Leveller 2 testing procedure: -

The Leveller feedbacks will be checked in this order: -

1) Cleaning mode switch selected to ON (indication lights display on panel).

«  Enable leveller 2 Automatics has been disabled on WinCC HMI screen +P00
Desk.

2) The operator selects Leveller 2; Raise screws selector switch to the raise position,
screws will raise to position +70mm. (witness and check PLC and HMI screens).

« Once positioned switch the Lower switch to the Centre position.

3) The Operator can now open the Leveller 2 safety gate and remove the carpet Pins 1
and 2. Feedbacks will be seen in the PLC.

4) The operator can thread the carpet through the leveller

o The operator should fit the Carpet locking Pins back in place.
« The Operator should close the safety gate.

5)  Ifthe Safety gate is left open and the operator tries to Raise or lower the leveller
screws, they will not work (witness and feedback and operation checked in PLC)

6) Ifthe operator closes the gate and has NOT put the PINS back in position; the
REVERSE function will not drive the Leveller Motors (witness and feedbacks
checked in the PLC).

 The operator has fitted the Carpet locking Pins in place.
«The Operator has closed the safety gate.

7) The Operator can now Lower the Leveller Screws; switch the Lower switch to the
lower position. The Screws will lower to position -?mm. (witness and check PLC and
HMI screens).

 Once positioned switch the Lower switch to the Centre position.
8) To check the cleaning Ultimate Limit, we would put the Lower position setpoint to -
15mm,
« Operate the Lower and BOTH LIMITS stopped the lower at -2mm
approximately (check on HMI and PLC).
 Moved back above the low position limit and changed sctpoint lower position
back to -?mm.

9) The Operator can operate the Reverse Leveller Motors and they operate (witness and
check PLC and HMI screens).

10) On
s

the cleaning is finished; the operator should switch the Reverse Leveller motor
h to the centre position.

10 +70mm

1) The operator would then select to Raise the screws (they can leave to,
or they can switch OFF before +70mm.

Always leave the Raise/Lower selector switch in the middle OFF position.
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8 Leveller 2 testing procedure Continued: -

15) The Operator can then open the gate.

Remove Pins 1 and 2.

Remove the Carpet from the Leveller.

Put Pins 1 and 2 back in place, to lock the carpet.

Leave the Leveller and shut the Safety gate.

16) The Operator can now switch the cleaning mode selector switch OFF. The Indication
Lights will go OFF.

17) The Operator must then RE-ENABLE the Automatics for Leveller 2 on the WinCC
HMI.

« The Leveller will now automatically position.

The ahove SAT test operations were tested successfully:

Result
IAC Test
FAT
SAT

IAC Test Engineer(s) Signature Date

Grace Williams 2N U2 L

Rhys Howel-smith T~ %@a 143
7

Customer Representative(s) g —_Siengture Date

‘Andrew Duggan g&
Adam
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Hi Andrew,

| have spoken to our Safety experts at I.A.C and discussed this new mode (Cleaning mode) of Operation.

Leveller 1 Automatic Screw Positioning MODE:-

We have checked the PLC Program and the Automatic Control of Leveller 1 RAISE and LOWER is Interlocked in the PLC Program Via (Safety Gate Interlock Area 3 Zone Flag M10.3),
if the area 3 Safety Gates are Open, the program will NOT permit the RAISE or LOWER of the Leveller 1 Screws in Automatic.

This is NOT a Safety Program Function, this code is written in the Standard operating program NOT the FAIL SAFE SYSTEM PROGRAM. It just utilises an internal Memory bit interlocked
from the Safety Program.

Cleaning Mode:-
The Cleaning mode is a NEW MODE OF OPERATION;

We have interlocked the RAISE and LOWER the same as the Automatic Program in the PLC software, the Leveller 1 Screws CANNOT RAISE or LOWER via the PLC Program (Safety Gate
Interlock Area 3 Zone Flag M10.3), if the area Safety Gates are Open.

Safety Risk assessment:-

Due to the Fact that this is a new control Function, we highly recommend that a FULL SAFETY RISK ASSESSMENT IS CARRIED OUT BY YOURSELVES.
We have Certified Safety Engineers at I.A.C and can quote to advise you on how to carry out this risk assessment.

The same should apply for BOTH THE STRAIGHTENER and LEVELLER 2.

Please Stay Safe

Best Regards
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iaC

TataStee! Liamwern,
A69 Cold Mill
Hot Sheet Finishing DUK,
Lianwem Works, Lanwern,
Newport,
NPI9 40Z .
October 2024

OurRef  SERQ24.0130
YourRef SERQ24-0130

For the attention o Mr Andy Duggan,
Dear Andy,
Subject: Hardware design/software modifications for the new cleaning modes for the

‘Straightener, Leveller 1 and Leveller 2 on the Fimi922 Line.

‘We thank you for your valued enquiry forthe above-mentioned project, and now we have pleasure
in enclosing our offer fo the services that we can supply.

We trust that you will find our offer of interest and look forward to hearing fom you in the near
future.

1 you have any questions on our offer, please do not hesifate fo confact us

Youss fathfully,

Grace Williams
Service Engineer

o ok wab: fac-td co.0
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OwRet  SERQU030 .
YouwRef SERQ20130

fe A ac

Hardware design/Software modifications for the new
cleaning modes for the Straightener, Leveller 1 and
Leveller 2 on the Fimi922-Line

Heavy gauge
SUBMITTED TO:  Ms Andy Duggan,
A10 Heavy Gange,
Hot Sheet Finishing DUK,
Lianwern Works, Lianwern,
Newport,
NP194QZ
Signature Name Date
WRITTENBY:  _GWIILMS  GEACEWNIBSMS  _ onons
CHECKEDBY:  _T.DOBBS ToNY DoBES 91004
AUTHORISED BY:
SERQ2-0130

Page2ef13
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R

SUMMARY OF PROJECT WORK..
TTEM1 - Hardware Design for ET staions.

TTEM2 - (one) day onsite Feasibility monitoring of Stmightenes Levellers .
TTEM3 - Wiring Modificatons to PLC PanelE19-A2001 and desks Enry+201 and 531

RN

TEM4  -SW modifications at LAC.
SUMMARY OF PROJECT WORK..

ITEMS - Onsite nstalation and commissioning of the new cleaning mode software.
ITEM6  -Documentation.
OPTION1

TIEM 1 - Hasdware Design for ET sstons. £ 764 00NET
TTEM2 -1 (one) day onsit Feasiilty monitoring of Staightener L evellers.
£110800NET

TTEM3 - Wiring Modiicatons o PLC PanelE 1940001 and desks Eniry 901
nd Straightener +PI5. __£2.208.00 NET

TEM4  -SWmodficaions atIAC: £2050NET

TTEMS _-Onsiteinstalation and commissioning of the nerw cleaning mode software:
220800 NET

TIEM6  -Documentation;  £39200 NET
OPTION 1 TotalPrice __£8.90100 NET.
TERMS & CONDITIONS.

“Terms of Payment.
‘Price Level

f
E
Ll

‘TERMS & CONDITIONS:
LA CHAVE STANDARD TERMS & CONDITIONS AGREED WITH TATA STEEL, PLEASE ADD
‘TO YOUR PURCHASE ORDER AS PER. THE AGREED STATEMENT BELOW.....................

‘THIS ORDER IS PLACED AGAINST TATA STANDARD TERMS AND CONDITIONS WITH THE
'REMOVAL OF TATA TERMS, CLAUSES WITHIN 9.1 e 6

COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS:
COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS CONTINUED:
COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS CONTINUED:

Pageof13
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SUMMARY OF PROJECT WORK.

‘For the Design, Wiring Modifications, Software writing and commissioning,

ITEM1 - Hardware Design for ET stations.

[Desien of PO1.401 ET200S Entry desk PLC modifications

156]

2| Design of P15-A101 ET200S Leveller desk PLC modifications

196]

[Main PLC Cubicle A19-22001 ET200S 1O for New Limmit Switches
4{and Pin Limits

30)

ITEM2 - 1(one) day onsite Feasibility monitoring of Straightener/Levellers.

O[Engineer 1

20| Travel to and from site 20 miles

16]

1[0.5 bowes Travel to and from site = 1 bow

o]

10[10 hours onsite to wire switches to PLC ET200S Profibus stations.

980]

1[Engineer subsistence allowance

10]

TTEM3 - Wiring Modifications to PLC PanelE19-42001 and desks Entry+P01

and Straightenér +P15

O[Engineer 1

20| Travel to and from site 20 miles

16]

1[0.5 bowes Travel to and from site = 1 bow

10[10 howrs omsite to wire switches to PLC ET200S Profibus stations.

980]

|Engineer subsistence allowance

10]

0[Engineer 2

20| Travel to and from site 20 miles

16]

1[0.5 bowes Travel to and from site = 1 bow

10[10 howrs omsite to wire switches to PLC ET200S Profibus stations.

980]

1| Engineer subsistence allowance

10]

ITEM4 - SW modifications at LA.C.

3 days Software Modifications at LA.C

751 day for Stuaisitener 7.5 hows

733

751 day for Leveller 1 7.5 hows

733

751 day for Leveller 27.5 hows

733

SERQ2-0130

Pagedof13
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SUMMARY OF PROJECT WORK.

‘For the Design, Wiring Modifications, Software writing and commissioning,

ITEMS - Ousite installation and commissioning of the new cleaning mode
software.
Engineer 1
20| Trave to 2nd from site 20 miles 16|
1]0.5 bows Travel to and fomsite = 1 bowe o]
10]10 bhows omsite to wire switches to PLC ET2005 Profibus stations os0]
1| Eagineer subsistence allowance 10]
9 o
0Engineer 2
20| Trave to 2nd from site 20 miles 16|
1]0.5 bovws Travel t and fromsite = 1 bowe o
1010 hows omsite to wire switches to PLC ET200S Profibus sations os0]
1| Engineer subsistence allowance 10]
ITEM6 - Documentation.
] hows for Documentation [ 5o
OPTION1
ITEM1 -  Hardware Design for ET stations. £784.00 NET
ITEM2 - 1(one)day onsite Feasibility monitoring of Straightener/Levellers.
£1104.00 NET
ITEM3 - Wiring Modifications to PLC PanelE19-A2001 and desks Entry+P01
‘and Straightener +P15. £2.208.00 NET
ITEM4 - SW modifications at LAC; £2.205.00 NET

ITEM S -Onsite installation and commissioning of the new cleaning mode software;

£2208.00 NET
ITEM6 -  Documentation; £302.00 NET
OPTION 1 Total Price £8.901.00 NET

(Please see comments on your enquiry for details)

SERQ2-0130

Pagesof13
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TERMS & CONDITIONS

Terms of Payment

Strictly Net cash paid monthly account.

‘Price Level

Al prices quoted are srictly net.

‘Price Basis

‘The prices quoted in this quotation are fixed for the delivery period and will not be subject to
‘escalation due to variations in the Labour and Material prices indexes.

Value Added Tax

‘Prices quoted are exclusive of VAT which, in the event of an order, will be invoiced by us at the
rate ruling at the tax point.

Validity

This tender is vald for acceptance for 30 days from the date hereon and is subject o confirmation
at date of order.

‘Limit of Supply
Our offer does not include for any cabling exteral to the equipment covered by this tender.

Training

Facilites are available at our Newport factory to provide a practical instruction training course for
clients personnel i the operation and maintenance of the IAC equipment.
Consequential Loss or Damage

‘We shall not be liable to you by way of indemity, breach of contract or of statutory duty or by
reason of tort (including but not imited to negligence) for any loss of profit, loss of use, oss of
‘production, loss of contracts, or any other financial or economic loss or indirect o consequential
damage that may be suffered by you.

Conditions of Sale
‘Subject to IAC Conditions of Sale.
TERMS & CONDITION:

1A.C HAVE STANDARD TERMS & CONDITIONS AGREED WITH TATA
STEEL, PLEASE ADD TO YOUR PURCHASE ORDER AS PER THE AGREED
STATEMENT BELOW;

‘THIS ORDER IS PLACED AGAINST TATA STANDARD TERMS AND
(CONDITIONS WITH THE REMOVAL OF TATA TERMS, CLAUSES WITHIN 9.1.

SERQ2-0130
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COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS:

1. The Documentation will be for the Modifications software documents made to the Fimi-Line
PLC Program. No Drawing office time has been quoted for as discussed.

2. No Scada or HMI software have been included in this quotation. This may be envisaged in Stage
2 of this project and a quotation will be provided accordingly.

3. All hardware is the responsibilify of Tatasteel.
Functional deseription of Control Software for the Straightener on desk +POL: -

1) Tata have installed 3 new Selection switches for the NEW cleaning MODE.

* Cleaning Mode Selection Switch ON/OFF. This switch will be used to disable the 3
selection switches for normal operation of the Straightener and enable the 2 new
selection switches below. (CLSLS) name = (CL_SL Str) = Cleaning Selected
Straighteser.

* RaisemidLower Selection switch of the straightener. (CLRLS) name
(CL_R_m L. Str)= Cleaning Raise-Mid-Lower Siraightener.

 Reverse selection switch for the straightener. (CLRS) name (CL_R_Str) = Cleaning.
Reverse Straightener.
2) The Operator will then Disable Straightener Automatic on SCADA WINCC SCREEN OR if
‘possible, LA.C will automatically disable the Straightener Automatic mode via the new
Cleaning Mode selection Switch (see point 3).

3)LAC will wire from the Output of the Cleaning Mode Selection switch to a spare input
located on ET200S on station +PO1

4)LAC will utilise this Input to disable the Straightener Automatic mode, whilst in cleaning
Mode. LA.C will write Up and Down movement in this mode, utilising the new Cleaning
‘mode Philosophy below.

5) Switch to Cleaning Mode ON, on the Straightener control desk +PO1.

6) Select Raise Straightener and move to the top position.

7) Open Safety gate (NO power to ALL Drives in this Zone).

8) Remove Carpet Locking pin 1 (P1) name (P1_Dr_Side_Str) = Carpet Locking Pin 1 Drive
side Straightener.

9) Remove Caspet Locking pin 2 (P2) name (P2_Op_ Side St) = Carpet Locking Pin 2
Operator side Straightener.

10) The feedback from BOTH Locking pins will be monitored by Proximity sensors and have
‘been wired back by Tata to the PLC panel E19-A2001

SERQz40130
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12) LAC will modify the PLC Program to disable the Reverse control of the Siraightener
‘whilst these Pins are Removed.

13) The Operator will then, unroll the carpet and safely push it through the straightener.

14) The Operator MUST then replace BOTH Locking Pins (This prevents the Carpet being
Unravelled when the straightener is operated in reverse).

15) The Operator will then leave the working area and shut the Safey gate.

16) Tata have Mounted and tested an Ultimate Down cleaning Limit for the Straightener down.
movement; (ULDI) name = (ULD_CLS) = Ultimate Limit down Cleaning limit
straightener. This limit has also been wired back by Tata to the PLC panel E19-A2001.

17) LAC will Locate a spare Input in this panel (ET200S Station Profibus Address 100). We.
will wite the Inpus for the Ultimate down limit fo the spare Input.

18) Tata o issue a positional sefpoint value for the Straightener cleaning Posifion.

19)LA.C will modify the PLC program fo;

 LAC will modify the program; When the Lower selection (CLRLS) is made fiom
Lower Cleaning Selection switch, by the operator, move Stuaightener down (o the
Cleaning setpoint Position (Position to be issved by Tata).

+ TAC will modify the program to Utiise the New Tata ULDI Limit as a Safety
down position atercleaning Positional sefpoiat.
20)Once in the Cleaning down Position, the Operator should switch the (CLRLS) Selection
switch from the Lower position o the Mid Position.

21)The Operator should then Select the (CLRS) Selection switch (Cleaning Reverse
‘Straightener) to the reverse Position. The Straightener will then reverse and clean the Rolls.

22) Once the Cleaning as finished; the Operator should switch OFF the Siraightener Reverse
(CLRS) switch.

23) The Operator can then check the Rolls condition.

24)Once the Cleaning is finished: The operator Must Switch OFF the (CLSLS) Cleaning
Selected Straightener.

It should be Noted that NO INDICATION will be added to the WinCC Scada on stage
1 of the Project. As discussed, Stage 2 would be a new Project and a quofation can be
Made to cover the costs of the Indication Modificaions in the future.
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COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS
CONTINUED:

Functional description of Control Software for the Leveller 1 on Desk +P15:
1) Tata have installed 3 new Selection switches for the NEW cleaning MODE.

* Cleaning Mode Selection Switch ON/OFF. This switch will be used to disable the 3
selection switches for normal operation of the Straightener and enable the 2 new
selection switches below. (CLSLL1) name = (CL_SL_L1) = Cleaning Selected
Leveller 1.

 RaisemidLower Selection switch of the Leveller 1. (CLRLLI) name
(CL_R_m L L1)= Cleaning Raise-Mid-Lower Leveller 1

 Reverse selection switch for the Leveller 1. (CLRL1) name (CL_R_L1) = Cleaning.
Reverse Leveller 1

2) The Operator will then Disable Leveller 1 Automatic on SCADA WINCC SCREEN OR if
‘possible, TAC will automatically disable the Leveller 1 Automatic mode via the new
Cleaning Mode selection Switch (see point 3).

3)LAC will wire from the Output of the Cleaning Mode Selection swilch to a spare input
located on ET200S on station +P15.

4)LAC will utlise this Input fo disable the Leveller 1 Automatic mode, whilst in cleaning
Mode. LAC will write the Up and Down movement in this mode, utilising the new
Cleaning mode Philosophy below.

5) Switch to Cleaning Mode ON, on the Leveller 1 control desk +P15.
6) Select Raise Leveller 1 and move to the top position.
7) Open Safety gate (NO power to ALL Drives in this Zone).

8) Remove Carpet Locking pin 1 (P1) name (P1_Dr_Side_ L1) = Carpet Locking Pin 1 Drive
side Leveller 1

9) Remove Carpet Locking pin 2 (P2) name (2_Op_Side_L1) = Caspet Locking Pin 2 Operator
side Leveller 1

10) The feedback from BOTH Locking pins will be monitored by Proximity sensors and have
‘been wired back by Tata to the PLC panel E19-A2001

11) LAC will Locate spare Inputs in this panel (ET200S Station Profibus Address 100). We.
will wite the Inpus for the sensors into the spare Inpus.

12) LAC will modify the PLC Program to disable the Reverse control of the Leveller 1 whilst
these Pins are Removed.

SERQz40130
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14) The Operator MUST then replace BOTH Locking Pins (This prevents the Carpet being.
Unavelled when the Leveller 1 is operated in reverse).

15) The Operator will then leave the working area and shut the Safey gate.

16) Tata have Mounted and tested an Ultimate Down cleaning Limt for the Leveller 1 down.
‘movement; (ULD?2) name = (ULD_CLL1) = Ultimate Limit down Cleaning limit Leveller 1
‘This limit has also been wired back by Tata to the PLC panel E19-A2001

17) LAC will Locate a spare Input in this panel (ET200S Station Profibus Address 100). We.
will wite the Inpus for the Ultimate down limit fo the spare Input.

18) Tata o issue a positional sefpoint value for the Leveller 1 cleaning Position.

19)LA.C will modify the PLC program fo;

LA will moify the programs. When the Lower selection (CLRLL1) is made from
Lower Cleaning Selection switch, by the operator, move Leveller 1 down fo the
Cleaning setpont Position (Position to be issved by Tata).

+ TAC will modify the program to Utiise the New Tata ULD2 Limit as a Safety
down position atercleaning Positional sefpoiat.
20) Once n the Cleaning down Position, the Operator should switch the (CLRLLI) Selection
switch from the Lower position o the Mid Position.

21) The Operator should then Select the (CLSLLI) Selection switch (Cleaning Reverse Leveller
1) to the reverse Position. The Leveller 1 will then reverse and clean the Rolls.

22) Once the Cleaning as finished; the Operator should switch OFF the Siraightener Reverse
(CLRLLY) switch.
23) The Operator can then check the Rolls condition.

24)Once the Cleaning is finished: The operator Must Switch OFF the (CLSLLI) Cleaning
Selected Leveller 1.

It should be Noted that NO INDICATION will be added to the WinCC Scada on stage
1 of the Project. As discussed, Stage 2 would be a new Project and a quofation can be
Made to cover the costs of the Indication Modificaions in the future.
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COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS
CONTINUED:

Functional deseription of Control Software for the Leveller 2 on Desk +P15: -

1) Tata have installed 3 new Selection switches for the NEW cleaning MODE.
* Cleaning Mode Selection Switch ON/OFF. This switch will be used to disable the 3
selection switches for normal operation of the Straightener and enable the 2 new
selection switches below. (CLSLL2) name = (CL_SL L) = Cleaning Selected
Leveller2.

© RaisemidLower Selection switch of the Leveller 2. (CLRLLY) name
(CL_R_m L 12)= Cleaning Raise-Mid-Lower Leveller 2.

 Reverse selection switch for the Leveller 2. (CLRL2) name (CL_R_L2) = Cleaning.
Reverse Leveller 2.

2) The Operator will then Disable Leveller 2 Automatic on SCADA WINCC SCREEN OR if
‘possible, TAC will automatically disable the Leveller 2 Automatic mode via the new
Cleaning Mode selection Switch (see point 3).

3)LAC will wire from the Output of the Cleaning Mode Selection swilch to a spare input
located on ET200S on station +P15.

4)LAC will utlise this Input fo disable the Leveller 2 Automatic mode, whilst in cleaning
Mode. LAC will write the Up and Down movement in this mode, utilising the new
Cleaning mode Philosophy below.

5) Switch to Cleaning Mode ON, on the Leveller 2 control desk +P15.

6) Select Raise Leveller 2 and move to the top position.

7) Open Safety gate (NO power to ALL Drives in this Zone).

8) Remove Carpet Locking pin 1 (P1) name (P1_Dr_Side L2) = Carpet Locking Pin 1 Drive
side Leveller 2.

9) Remove Carpet Locking pin 2 (P2) name (P2_Op_Side_L2) = Caspet Locking Pin 2 Operator
side Leveller 2.

10) The feedback from BOTH Locking pins will be monitored by Proximity sensors and have
‘been wired back by Tata to the PLC panel E19-A2001

11) LAC will Locate spare Inputs in this panel (ET200S Station Profibus Address 100). We.
will wite the Inpus for the sensors into the spare Inpus.

12) LAC will modify the PLC Program to disable the Reverse control of the Leveller 2 whilst
these Pins are Removed.

13) The Operator will then, uaroll the carpet and safely push it through the Leveller 2.
SERQ2-0130
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14) The Operator MUST then replace BOTH Locking Pins (This prevents the Carpet being
Unravelled when the Leveller 2 is operated in reverse).

15) The Operator will then leave the working area and shut the Safey gate.

16) Tata have Mounted and tested an Ultimate Down cleaning Limt for the Leveller 1 down.
‘movement; (ULD3) name = (ULD_CLL?2) = Ultimate Limit down Cleaning limit Leveller 2.
‘This limit has also been wired back by Tata to the PLC panel E19-A2001

17) LAC will Locate a spare Input in this panel (ET200S Station Profibus Address 100). We.
will wite the Inpus for the Ultimate down limit fo the spare Input.

18) Tata o issue a positional sefpoiat value for the Leveller 2 cleaning Position.

19)LA.C will modify the PLC program fo;

LA will moify the programs, When the Lower selection (CLRLL?) is made from
Lower Cleaning Selection switch, by the operator, move Leveller 1 down fo the
Cleaning setpont Position (Position to be issved by Tata).

+ LAC will modify the program; to Utlise the New Tata ULD3 Limit as a Safety
‘down position after cleaning Positional sefpoiat.
20) Once in the Cleaning down Position. the Operator should switch the (CLRLL2) Selection
switch from the Lower position to the Mid Position.

21) The Operator should then Select the (CLSLL?) Selection switch (Cleaning Reverse Leveller
2)to the reverse Position. The Leveller 2 will then reverse and clean the Rolls.

22) Once the Cleaning as finished; the Operator should switch OFF the Siraightener Reverse
(CLRLLY) switch.

23) The Operator can then check the Rolls condition.

24)Once the Cleaning is finished: The operator Must Switch OFF the (CLSLL2) Cleaning
Selected Leveller 2.

It should be Noted that NO INDICATION will be added to the WinCC Scada on stage
1 of the Project. As discussed, Stage 2 would be a new Project and a quofation can be
Made to cover the costs of the Indication Modificaions in the future.
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Industrial Automation & Control Limited

Schedule of Service/Site Work Charges - Cost Per Man
Rates For 2024

The fllowing rates and conditions are applicable with payment due upon invoicing.

L

@ HoulyRates

P Tome Rates Overseas Rates

Normal Tome | Overtme Normal Time Overtime.

Electrician

Techaician

Service Engineer £9800 £11600

Senior Engiucer

‘Normal warking, weekdays, 08.30 o 16.30 hours, Monday to Friday.

‘Overtime working, weekdays, 16.30 o 08.30 hours, Monday to Fiday and/or Weekends.

Travel time is considered as chargeable, based on our standard rates and includes any fme spent in.
travelling between the Engineer's starting locaton fo sife and reurn to Newpart, South Wales.

()  Updatingnew drawings would be charged prorata.

() Component epairs and spares enuiries should be directed through our Commercial Dept., 01633
293000 or by email o service @iac-ltd.coi).

Subsistence Allowance.
@ Eoul At Costphus 1% Aduinisiration Fee.
® UK on siteallowance £35.00 per man/day when ovemight.
© UK on sitealowanee £1000 per manfay 10 hors.
@ UK on sie alowance £5.0 per manay for <10 b
(© Oversess on st allowsnce Merce Tndex spplcatle.

to s from Newport, vt Wales to the Buyer's accounta fllows:-
either (&) CarVan Travelng Expenses £ 080 permle®

andlor (5 BusRal A Fares Ca Hire, tc At Cost plus 13% Adminisrtion Fee

I the event of delays in commencement of operations after arival o the IAC Engineer, charges will be
imvoiced at the same rate as described above, as ong as the Engineer is required to remain on call i the
viciniy.

Al prices above are exclusive of Value Added Tax which will be invoiced atthe rateruling a the time.

TAC will b responsible for all Social Security Insurance Payments and the ke for o on accomnt of the
Engineer

‘Tndustial Automation & Control if it deems necessary, may withdraw ts Engineer upon two (2) days
‘nofice to the Buyer.

‘Subject o confirmation at time of order.

SERQ2-0130
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TataStee! Liamwern,
A69 Cold Mill
Hot Sheet Finishing DUK,
Lianwem Works, Lanwern,
Newport,
NPI9 40Z
30% October 2024

OurRef  SERQ24.0134
YourRef SERQ24-0134

For the attention o Mr Andy Duggan,
Dear Andy,

Subject:  Software Mods and commission 2 x blower drives on the Fimi922-Line.

‘We thank you for your valued enquiry forthe above-mentioned project, and now we have pleasure
in enclosing our offer fo the services that we can supply.

We trust that you will find our offer of interest and look forward to hearing fom you in the near
future.

1 you have any questions on our offer, please do not hesifate fo confact us

Youss fathfully,

Grace Williams
Service Engineer

o ok wab: fac-td co.0
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Software Mods and commission 2 x blower drives on the
Fimi922-Line

SUBMITTED TO:  Ms Andy Duggan,

A10 Heavy Gange,
Hot Sheet Finishing DUK,
Lianwern Works, Lianwern,
Newport,
NP194QZ
Signature Name Date
WRITTENBY:
CHECKEDBY:
AUTHORISED BY:
SERQu-0134
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SUMMARY OF PROJECT WORK..

TTEM1 - Software Modifications of 2 x Blower Drives at LA.C.

TTEM2 -1 (one) day onsite Commissioning of ) x Blower drives.
ITEM6 - Documentaion

OPTION1

TIEM1 - Software Modificaions of 2 x Blower drives £ 1372.00 NET.
TTEM2 - 1-day onsite Commissioning of 2 x Blower drives £1.104.00 NET

ITEM6  -Documentation: __£ 392 00 NET
OPTION 1 Total Price ___£2.868 00 NET.

[SNNNSSNNS

TERMS & CONDITIONS.

“Terms of Payment.

‘Price Level

‘Price Basis.

Value Added Tax.

Validity.
‘Limit of Supply.

Training,
Consequential Loss or Damage.

Conditions of Sale.

‘TERMS & CONDITIONS:

LA CHAVE STANDARD TERMS & CONDITIONS AGREED WITE TATA STEEL, PLEASE ADD

‘TO YOUR PURCHASE ORDER AS PER. THE AGREED STATEMENT BELOW.

‘THIS ORDER IS PLACED AGAINST TATA STANDARD TERMS AND CONDITIONS WITH THE

'REMOVAL OF TATA TERMS, CLAUSES WITHIN 9.1
COMMENTS ON YOUR ENQUIRY AND SOFTWARE MOD:

COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS CONTINUED:

Industrial Automation & Control Limited.
‘Schedule of Service/Site Work Charges - Cost Per Man.
‘Rates For 2024

SERQue013¢
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SUMMARY OF PROJECT WORK.
‘For the Design, Wiring Modifications, Software writing and commissioning,
ITEM1 - Software Modifications of 2 x Blower Drives at LA.C

[Scarch 10 at L4.C Pencil update drawings a5 requested (0 DO)
[Wire and Commission drive at LA.C

[Wite Prograum for 2 x Blowers as per A. Duggans Tnstructions
[Wire and Test with PLC at LAC

- o o oo

ITEM2 - 1 (one) day onsite Commissioning of 2 x Blower drives.
O[Engineer 1

20| Travel to and from site 20 miles

1[0.5 bows Travel to and from site = 1 bour

10 bowrs onsite o check Customer wiring of switches o PLC ET200S

10| Profibus stations and Commission 2 x Blower drives

[ Exsince sbsistence allowance
ITEM6 - Documentation.

[ ey — ]

OPTION 1

ITEM1 - Software Modifications of 2 x Blower drives £1,372.00 NET
ITEM2 - 1-day onsite Commissioning of 2 x Blower drives £1,104.00 NET
ITEM6 - Documentation: £302.00 NET
OPTION 1 Total Price £2,868.00 NET

(Please see comments on your enquiry for details)

SERQu-0134
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TERMS & CONDITIONS

Terms of Payment

Strictly Net cash paid monthly account.

‘Price Level

Al prices quoted are srictly net.

‘Price Basis

‘The prices quoted in this quotation are fixed for the delivery period and will not be subject to
‘escalation due to variations in the Labour and Material prices indexes.

Value Added Tax

‘Prices quoted are exclusive of VAT which, in the event of an order, will be invoiced by us at the
rate ruling at the tax point.

Validity

This tender is vald for acceptance for 30 days from the date hereon and is subject o confirmation
at date of order.

‘Limit of Supply
Our offer does not include for any cabling exteral to the equipment covered by this tender.

Training

Facilites are available at our Newport factory to provide a practical instruction training course for
clients personnel i the operation and maintenance of the IAC equipment.
Consequential Loss or Damage

‘We shall not be liable to you by way of indemity, breach of contract or of statutory duty or by
reason of tort (including but not imited to negligence) for any loss of profit, loss of use, oss of
‘production, loss of contracts, or any other financial or economic loss or indirect o consequential
damage that may be suffered by you.

Conditions of Sale
‘Subject to IAC Conditions of Sale.
TERMS & CONDITIONS;

1A.C HAVE STANDARD TERMS & CONDITIONS AGREED WITH TATA
STEEL, PLEASE ADD TO YOUR PURCHASE ORDER AS PER THE AGREED
STATEMENT BELOW;

‘THIS ORDER IS PLACED AGAINST TATA STANDARD TERMS AND
(CONDITIONS WITH THE REMOVAL OF TATA TERMS, CLAUSES WITHIN 9.1.

SERQu-0134
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image58.png
OwRet  SERQU0I34 .
YouwRef SERQ2A0134
Dae 3004204

COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS:

1. The Documentation will be for the Modifications software documents made to the Fimi-Line
PLC Program. No (DO) Drawing office time has been quoted for as discussed.

2. No Scada or HMI software have been included in this quotation. This may be envisaged in the
Suture and a quotation will be provided accordingly.

3. Allhardware and wiring is the respoasibility of Tatasteel
‘Functional description of Drive control as per Andrew Duggan’s Instruction below.

1) Tata will install 4 new Push Buttons for the Start/Stop of Both Blower Drives.

« Start Blower 1; Normally open Contact Push-Button to be installed into the Fimi
‘main Pulpit control Desk, by Tatasteel Electricians. LAC to provide Spare UP
‘address of spare P.

« Stop Blower 1; Normally closed Contact Push-Button o be installed into the Fimi.
main Pulpit control Desk, by Tatasteel Electricians. LAC to provide Spare UP
‘address and drawing of spare UP.

« Start Blower 2; Normally open Contact Push-Button to be installed into the Fimi
‘main Pulpit control Desk, by Tatasteel Electricians. LAC to provide Spare UP
‘address of spare P.

« Stop Blower 2; Normally closed Contact Push-Button o be installed into the Fimi.
‘main Pulpit control Desk, by Tatasteel Electricians. LAC to provide Spare UP
‘address and drawing of spare UP.

2) Tata will Install and wire Both Invertor Drives in the main Substation. LAC will Provide
‘Tata with Spare Outputs addresses from Cubicle E20 for:

+ Digiat Stat Stop of Blower 1.
+ Digiat Stat Stop of Blower 2.

+ Acalogue; Speed rfeence Blowe 1.
+ Acalogue; Speed rfeence Blowes 2.

 All original drawings will be updated in Pencil or Red Pen by LA.C as discussed, No
DO (Drawing Office) drawings will be supplied by LAC.

3)LA.C will write the Program in the PLC to control Both Dryer Drives as per A. Duggans
Description.

4)One Day has been added for LA.C will attend site, to Check that the wiring as been

implemented comrectly by Tata and Commission the UO accordingly. LAC will also
Commission the Drives.

SERQue013¢
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COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS
CONTINUED:

It should be Noted that NO INDICATION will be added to the WinCC Scada on stage
1 of the Project. As discussed, Stage 2 would be a new Project and a quofation can be
Made to cover the costs of the Indication Modificaions in the future.

If More time is required by Tatasteel for the LA.C Engineers to be onsite, then schedule of
service charges on page 8 of this document will apply.

SERQu-0134
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Industrial Automation & Control Limited

Schedule of Service/Site Work Charges - Cost Per Man

Rates For 2024
The following rates and conditions are applicable with payment e upon invoicing.
@ HoulyRates
P Tome Rates ‘Overseas Rates
Normal Tome_|__Overtime Normal Time. Overtime.
e
Techaician
Service Engineer 9800 £11600
‘Senior Engineer

‘Normal warking, weekdays, 08.30 o 16.30 hours, Monday to Friday.

‘Overtime working, weekdays, 16.30 o 08.30 hours, Monday to Fiday and/or Weekends.

Travel time is considered as chargeable, based on our standard rates and includes any fme spent in.
travelling between the Engineer's starting locaton fo sife and reurn to Newpart, South Wales.

()  Updatingnew drawings would be charged prorata.

() Component epairs and spares enuiries should be directed through our Commercial Dept., 01633
293000 or by email o service @iac-ltd.coi).

Subsistence Allowance.
@ Eoul At Costphus 1% Aduinisiration Fee.
® UK on siteallowance £35.00 per man/day when ovemight.
© UK on sitealowanee £1000 per manfay 10 hors.
@ UK on sie alowance £5.0 per manay for <10 b
(© Oversess on st allowsnce Merce Tndex spplcatle.

Transportstion o fom Newpart, Souts Wale, o the Buye's sccount s follows:-

either (&) CarVan Travelng Expenses £ 080 permie®

‘ndlr () BusRal A Fares Ca Hire, etc At Cost plus 13% Adminsration Fee

T the event of delays in commencement of operations afer arival o the TAC Engineer, charges will be
imvoiced at the same rate as described above, as long as the Engineer is required to remain on call i he
viciniy.

Al prices above are exclusive of Value Added Tax which will be invoiced atthe rateruling a the time.

TAC will be responsible for all Social Security Insurance Payments and the ke for o on account of the
Engineer

‘Tndustial Automation & Control if it deems necessary, may withdraw its Engineer upon two (2) days
‘nofice to the Buyer.

‘Subject o confirmation at time of order.

SERQu-0134
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Work Instruction IAC E100 §
Electrical Design Procedure

Purpose

“This work instruction is meant to give an indication of how an engineer should proceed through the
design process to accurately produce information to allow the project to be drawn, manufactured and
tested in a saf, cost effective manner. It is not meant to cover all eventualities, but is merely a guide to
show the steps which need to be taken, and in what order.

Starting

In line with the standard procedures, before the engineer can start the process of design, they should be
issued with a project specification (this could be a customer produced specification), a ful
the As Sold information, and any other relevant information highlighted at the Order Review Mecting.
If deemed necessary, a Design Input Meeting will be called by the Project Manager, and this will
highlight any issues and confirm that the required information s available.

“The engineer should be made aware of any special requirements from the customer and know the due
date for completion of all stages of the project.

Preparation

By this stage, any issues should be highlighted, and the engineer should be verified as being capable of
undertaking the project.

The engineer should read through all of the information and make a plan to tackle the design.

Stage 1 - Single Line Diagram

“The first step in most cases, is to determine the overall power requirements and to decide on the
distribution and protection of the electrical circuits. A single line diagram (SLD) showing all levels
should be sketched out, and protection circuits determined. Care should be taken to ensure adequate
diserimination and suitable protection from short circuits. The overall short circuit rating (KA) of the
supply should be determined from the customer to enable this to be done accurately and cost
effectively.

All protective devices should be selected and indicated on the SLD. All control requiremens should be
added to ensure adequate provision and protection of any transformers, power supplies, etc.

Note. Circuit protection is require to prevent over-temperature of the cabling & components ~in general MCB's do not
protect electronic aguipment, only the cable. As the IAC minimum standard for control cable is normally Immsa, then a 10
amp device should be sufficient Smaller szes do not provide further protection, but may be required fo ensure
discrimination (discrimination, also known as selectiviy, i the ability of the local protection device 1o operate before any
upstream device under fault condiions). As a general rule, two circuit protector sizes should allow the necessary
discrimination, but there are also software programmes for aceuraiely deiermining the correct devices.

“The SLD can be passed to the drawing office at this point, so that they can determine the 3 phase
circuits and the physical layout of the pancls.
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Stage 2 - Major Items

Ifthe project requires variable speed drives (or any other large bought in equipment), then the
sizing and selection needs to be done at the same time as the protection and SLD is produced. The
equipment selected can also be indicated on the SLD.

Ifa PLC or SCADA device is being used, then the control power to the equipment also needs to be
on the SLD. The relevant manufacturers programming software can be used to determine the
correct equipment, and this can also be added to the handover package to the DO for them to
produce 1/0 drawings. Distribution and location of O devices should be done in partnership with
the DO. The DO can produce basic drawings from the SLD, etc. The engineer can then red line this
initial draft with further information to complete the drawings.

At this point (or earlicr if necessary) Bills of material (BOMs) can be issued from the information
marked on the SLD so that all major items are ordered to allow sufficient lead times to meet the
manufacturing start date. Dummy BOMs can also be generated to allow design to progress before
parts are procured.

In addition, equipment data sheets for all items should be copied to the project file as they are
selected, to be added to the manual on completion of the design.

Stage 3 - Software

Atthis point, the engineer should be able (0 plan out the PLC/SCADA program
programming. It is important to break the project down into manageable pieces, u
sequences from library information.

Stage 4- Checking

Once the DO have completed the preliminary drawings, including the panel layouts, the enginecr must
check them to ensure that they comply with the project specification and agree with the information as
designed. Any discrepancies can be redlined and retumed.

In addition, the engincer should check that ALL equipment on the drawings has been put on the BOM.
‘The DO should have added any bracketry. fixings, terminals, etc. to complete the BOM — these also
should be checked by the enginecr.

At this point, the engineer can determine that the design is ready for manufacture and the project
manager can then schedule a Design Output meeting with the customer, if required, and a Production
Handover to manufacturing.

As arule of thumb, the BOMs are made ‘live’ when the customer has approved the design — parts can
then be ordered. Long lead (non-changeable) items are ordered earlier, usually by project manager or a
senior engineer (see Stage 2).
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Stage 5 - Completion

At this point, the engineer needs to make sure that all of the supplier’s information is collated in the
project file, and continue with the software design. If test or commissioning instructions are required,
they can also be writien. The enginecr needs to ensure that the project manager can acquire all of the
relevant information to be able to put a complete manual together (in lieu of a project manager the
engineer may be required to complete this task).

Stage 6 - Testing

At some point,the engincer needs (o be involved in the testing of the equipment to ensure that they are
happy with the process before delivery (this could be the complete testing process provided they have
been adequately trained and approved to do so). Pre-test and power up can be done by the relevant
personnel, but it is important that the engineers satisfy themselves that the equipmen leaving the
factory is exactly as designed. Itis useful to be involved at all stages of manufacture and test. Regular
visits o the panels during manufacture will ensure that any issues are picked up carly.

Stage 7- Commissioning

Itis usual for the engineer to be responsible for the on-site commissioning of the equipment they have
designed. Itis therefore imperative that all that can be done is done before the equipment leaves the
factory. If commissioning schedules are deemed necessary, these should have been written
immediately after the completion of the nitial design. and include any alterations made as required
during manufacture (this planning & scheduling is normally done by or in conjunction with the project
‘manager).

On completion of commissioning. it is the engineer’s responsibility to ensure that the project
documentation s a complete and accurate record of the equipment on site. Any alterations made
on/commissioning should be passed to the DO for generation of an *As Commissioned”
(ATAC) set of drawings and checked on completion before issuing to customer.

Software should have been kept up to date during the commissioning and an aceurate revision record
maintained.

Once the customer i satisfied with the end resul, his written approval or handover should be obiained.
Once the documentation has been updated and this confirmation received, then, and only then, can the
project be deemed complete by the engincer.
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Busiess: Ho /) Qlaa b Location: o7

Work Description: Softwee mod \3 c

Contractor: | (/A Working Party Supervsor: |, (lolpby > | No.npaty
PL Insurance Expiry Date: Site Induction Conducted: Yes/No

General Ste Rules Issued / Explained: _ Yes | No Site Contractor Rules Issued / Explained: Y6 ) No
Contractor Monitoring Process Explained (including potential sanct Yes /No %

Access 1o Site / Work Area: Fhos g B AN

FirstAid Arrangements: Nam:. AWO  TOQ
Evacuation: %
Assembly Point: (¢4~ ,‘Q?l\/
i Yes, Detal
Use of Tata Equipment / )
Senvoes Porar | Yes/No NO

Waste Disposal Arrangements:
Risk Assessments and / or Method Statements available and reviewed: Yes/No
‘Additional Hazards Identified (i none state “None") ‘Addilional Controls Identified (i none state “None'):

Acliviy remains non potentially high risc?_(Yes'/ No

Personal Protective Equipment Requirements: \ \Nv

Valid Contractor Approval: Yes | No | Full Tata Contractor Induction:

Passport o Safety: | Supervisor: _(Yes | No [ Working party: Sy
Certification for Major Equipment: Yes, Detail
Yes  No / Not Applicable ey
Type: No Type: Not
Associated Permits | Type: No Type: No:
Type: No. Type: No:

Valid from:

Time: () e | valiaunti 16-00

Tota SteelRep: | Namer \ e A Cr

ContractorRep: | Name: DX (0, | lleiies

Work area safe ~ Al tools/equipment removed: Yes / No Housekeeping acceptable / task complete: Yes / No

Tata Steel Rep: Contractor rep: Date: Time:
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P ey
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Passpor to Safety: Supervisor:  Yes /No Working party: Yes /No
Certification for Major Equipment. | If Yes, Detail:
Yes / No / Not Applicable
Type: No: Type: No:
Associated Permits | Type: No: Type: No
Type: No Type: No

Valid from:
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JOB METHOD STATEMENT

Contractor

P Industrial Automation & Control Limited
ompany:

Job detail:

Wiring control signals for 2 new Blower drives, in Control substation
cubicles E19, £20 and E22, Wiring start stops for drives on Main control
desk POO. Adding neww control software for 2 Blower drives to Siemens S7-
317-20P PLC (Fini line). Commissioning of 2 drives as per pland drive
functionality.

at

Uanwern Works Heavy gauge Line

Anticipated dates: 07/11/2028 to 08/11/2024

This document must remain with the Person in Charge of the
Working Party at all times when at the place of work.
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Job Details

Contractor ob Ref_|
1a. Contractor Company: 1b. Safety Serial 2. Works Area where work is to be done, at Port Talbot or
no.: Llanwern:
Inustriol Automation & Control iited 1753 Uamwen WorksHeavy g Line
3. Exact location of work: 4. Order number:

Line control Substation and Pulpit Main desk PO, Entry Z1 orea.

4101173833

5. Job description:

Wiring controlsignals for 2 new Blower drives, In Control substation cubicies E19, £20.and €22,
lcontrol desk P00, Adding neww control software for 2 Blower drives o Siemens $7-317-20P PLC (Fi
|per plond drve functionality.

ing startstops for drives on Main
ine). Comissioning of 2 drives as

[(dd/mm/yyyy):

e 6. Anticipated end date (dd/mm/yyyy): |7, Duration of work (days

07/11/2024 o8/11/2024

2

82, Access and Egress: (To and from the location in box 3 above. This MUST be specifi
prohibited.)

icand all other areas are then

[A10 offces permit office
|Heavy Gauge walkowoys ond stairways.

[From main gate by vebicie to Heavy Gauge car park.

Using desianated walkways to control Substations and Pulpits.

8b. Assembly Point. Clear directions |Assembly Point Heavy Gauge Cor Park
from work location to the assembly.
[point in the event of an emergency

8c. Ambulance Meeting Point /A
number and clear description of its

location:
8d. Location of "Signing-in Book": _|Heavy gauge Line enterance.
[9. Total number of employees. [2PICWP + up to 1 Engineer

including PICWPs:

10. Emergency telephone number 07967179636 / 07967179857
(24 hour):

11 Name of any Approved Sub- WA
[contractor companies to be used:





