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Introduction

This proposal aims to explore the method that can be used in order to reduce the pitting
effect on steel rollers due to wet and dirty steel, which is essential in order to reduce down
time in the steel works and minimise wasted material and production time.

The project seeks to enhance the production process at heavy gauge Llanwern. Through a
combination of adding applications to the process line and augmenting the PLC program,
this project will intend to increase profitability by reducing the down time and wasted
material and also improve the quality of the product.

Problem statement and rationale

Heavy Gauge is a decoiling line in the steelworks industry. 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. [2]

An issue that needs addressing for this process however is that debris can contaminate the
raw material going onto the line which transfers to the straightener rollers causing pitting as
a result. Additionally, if the material is wet it can also cause infusions on these rollers that
require grinding off in order to remove them. The quality of the steel being produced can be
affected as a result of this, as the steel may not have a smooth surface due to the pitting.

If this issue doesn’t get addressed, customers may choose to go elsewhere for the product
as the intention of this line is to get the steel practically ready for final painting to save
customers the need for post fabricating the surface of the steel.

The importance of conducting this project is so that the process will work more efficiently as
there will be more product being able to go through the door due to less down time, less
wasted material and also better quality product. All these factors put together will increase
the overall profitability of the production line and therefore help to sustain the future of the
heavy gauge line.




Aim of project and SMART objectives

The main aim of this project is to be able to reduce down time and overall product defects.
In order for the project to be a success the following objectives must be met:

e The process enhancement must come within the set cost outlined in appendix 1.

* Must be completed by May 2025.

e The existing line must remain in place.

* The safety zones need to remain the same and be incorporated with any changed
made.

* The operators should be able to use any new methods implemented safely and
effectively.

e They new system should be able to be installed in down time periods and
commissioning should be completed in one day in order to reduce extended periods
with loss of production.

e Raw material entering the line should be dry by the time it reaches the levelling
stage.

e There should be a considerable reduction in the amount of visual pitting occurring on
the sheet steel based on the comparison of one roll of steel prior to the line variation
and one roll of steel after.

Literature review

Pitting initiation is mostly associated with the idea of the steel having inclusions of different
types of imperfections or surface contaminants [3]. By removing these surface
contaminants, it is likely to reduce the pitting effect. Specifically the removal of water, oil and
wear products [4]. When loosened debris and other contaminants are on the material
surface it is far more likely to increase the event of pitting occurring [5]. Therefore these
papers collectively surmise that the removal of moisture and debris will decrease the
chances of pitting occurring greatly.

One method that can be used to remove moisture from material is with a vibrating dryer [6].
This method is effective with small materials such as granules and powders, however large
sheets of heavy gauge steel may be problematic with this approach due to the way this
approach would need to work [7].

Another method that can help to remove moisture from the material would be to include an
in line heater or oven. Ovens are common features seen in the steel industry however the re
heating process is expensive and would change the material property of the steel again after
it has been heated. These ovens would also need to have consistent maintenance carried
out on them [8] and therefore this method wouldn’t be reducing the down time required in
the aim of this project.




Atried and tested method of removing moisture from the material is through the idea of air
knives [9]. These work when the jets of air impinge on the surface of the material and cause
the surface liquid to flow off the material [10]. Additionally, as well as air knives to remove
moisture from the raw material when the line is running, the rollers should also be physically
cleaned at the start of each new product in order to ensure that they are as smooth as
possible. This would minimise the welding layer build up on the pinch rollers, giving a
smoother surface[11].

Project Design

In order to carry out this project the development method that will be used is the waterfall
method [12]. This method is being implemented due to needing each stage to be completed
before the next stage can start. This method will also therefore allow for easy project
tracking. The order in which the project should be carried out is as follows;

First all the requirements for the job will be selected. This will be done in a functional design
specification (FDS) so that both the customer and IAC have an understanding of exactly what
will be carried out (see appendix 1). A site visit should then be arranged to see how the
current system runs and to check the feasibility of the specification. During this site visit, a
coil should be run through the process line so that the pitting effects can be monitored so
that when the project is completed, there will be something to compare it against in order
to determine the projects success. Once this information has been collated, the design stage
can then be initiated where the applications to be added to the line can be selected and the
requirements for the PLC can be identified. All documentation will be stored ethically on a
password protected laptop and backed up on the IAC cloud server. More information on this
can be seen in the ethics form in appendix 2.

When the design is complete, the project can be implemented. This involves the physical
fitting of equipment on site such as the method of drying the raw material and the cleaning
of the rolls and also the programming. Testing should be carried out remotely prior to onsite
commissioning to ensure for a smooth process for completion. After all the in house testing
has been carried out, on site commissioning can then commence where all final issues will
need to be addressed so that it can be fully handed over to the customer.

After commissioning has been completed, a coil should then be run through the process in

order for it to be monitored for pitting effects. This can then be compared to the initial coil

monitored prior to the process modifications in order to determine weather improvements
have been made.




Resources

In order to complete this project, multiple resources will need to be utilised. This includes
people, software and also hardware.

The people that will be used as a resource throughout this project is the principal researcher,
UWTSD personnel, IAC personnel and also TATA steel personnel. The principal researcher
(myself) will be responsible for the project as a whole. Any UWTSD personnel will be
available to assist where required throughout the different stages of the project. IAC
personnel will be able to assist and advise where any queries may be raised by the project
researcher. TATA steel personnel will be needed to install additional applications to the
process line where required and also assist with commissioning in order to run the line as
appropriate and confirm operation is working as it should.

Different software that will be applied throughout this project is siemens Simatic manager
for the PLC as this is what currently is used on site as well as Siemens WinCC Flexible for the
SCADA system. Google chrome will be used for research due to the ease of use and also
Microsoft outlook for email correspondences to the customer as this is what my company
uses for emails. Additionally, the use of excel will be used as tables can easily be created for
Input/ output tracking for the PLC and also word will be utilised for writing documentation
as this is an easy platform for writing professional documentation.

The hardware required for the project will be the use of a computer and phone, both for
research and also communication. Hand tools will also be required for the installation of
equipment and a multi meter will be required for commissioning and testing.




Gantt Chart

The timescale for the job is set out in the Gantt chart shown in figure 1. This Gantt chart

outlines the specific deadlines that need to be met and also roughly how long can be spent

on each step of the project.

Figure 1— Gantt Chart for Heavy Gauge process enhancement project
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Appendices

Appendix 1 — Quote to customer with FDS included in the in comments on your enquiry
section. (click document image to open)

OurRef. SERQ24-0130 L]
Your Ref. SERQ24-0130
Date: 08/04/2024

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

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

* Cleaming 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
Straightener.

* RaisenudLower Selection switch of the straightener. (CLRLS) name
(CL_R_m L_Str) =Cleaning Raise-Mid-Lower Straightener.

= 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 wia the new
Cleaning Mode selection Switch (see pomt 3).

3) LAC will wire from the Output of the Cleaning Mode Selection switch to a spare input
located on ET200S on station +P01.

4) LA C will utilise this Input to disable the Straightener Automatic mode, whilst in cleaning
Mode. LA C will wnte Up and Down movement in this mode, utihsing the new Cleamng
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) 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 Carpet Locking pm 2 (P2) name (P2_Op_Side Str) = 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.

SERQ24-0130
Page Tof 13
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Appendix 2 — Ethics form

APPLICATION FOR ETHICAL APPROVAL

In order for research to result in benefit and minimise risk of harm, it must be conducted ethically.

The University follows the OECD Frascati manual definition of research activity: “creative work
undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of
man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this
covers activities undertaken by members of staff, postgraduate research students, and both taught
postgraduate and undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.

This form must be completed and approved prior to undertaking any research activity.

SECTION A: About You (Principal Researcher)

1 Full Name: Grace Elizabeth Williams

2 Student Number: 2307453

3 Email address: g.e.williams.96 @gmail.com

4 Programme of Study: BEng (Hons) Electrical and Electronic Engineering

SECTION B: Internal and External Ethical Guidance Materials

Please list the core ethical guidance documents that have been referred to during the completion of
this form (including any discipline-specific codes of research ethics, location-specific dodes of
research ethics, and also any specific ethical guidance relating to the proposed methodology).
Please tick to confirm that your research proposal adheres to these codes and guidelines. You may
add rows to this table if needed.

-

UWTSD Research Ethics & Integrity Code of Practice =

UWTSD Research Data Management Policy

BS 7671:2018 - IET Wiring Regulations

GDPR and Data Protection Act (2018)

TATA code of conduct 2015

Lo T % I O~ O I S ]

IAC code of practice

SECTION C: Details of Research Activity

Indicative title: |Heavy Gauge Process Enhancement

Proposed start 03/10/2024 Proposed end

date: date: 8/5/2025

Introduction to the Research (maximum 300 words in each section)

Ensure that you write for a Non-Specialist Audience when outlining your response to the
points below:

* Purpose of Research Activity
* Proposed Research Question or Hypothesis

13




project proposal

GRADEMARK REPORT

FINAL GRADE

/100

GENERAL COMMENTS
ACCA6020 /
Ml\:g::,?ec;::e INDEPENDENT
PROJECT
Student Grace Williams
Name
Student
Number 2307453

PROJECT PROPOSAL FEEDBACK

Introduction
/ A&O:

Project title; Identification
of a specific problem to
be investigated; Well-
defined aims and SMART
objectives; Explaining
why this project is worth
doing; Discussion of what
the project needs to do
in order to be a success;
Description any
deliverables that will be
produced at the end of
the project.

Marks
Obtaine
d

Max.
Marks

Good project

title. The problem is well
defined. The aims of the
project and the rational

of the project is clearly
stated. The SMART
objectives are detailed it
would

have been better with
more detailed Risk
assessment.

20 14

Background
to the Project /
Literature Review:

20 15




Description of how the
work to

be done by in the project
relates to the work
identified in the literature

review; Discussion of any
ethical issues raised by
the project Identifying
what has already been
done within the

field; Topic familiarity;
Brief

literature review using
appropriate sources - 6-8
journal papers and book

chapters rather than just
websites; Selection

of relevant models &
concepts

The review

effectively connects the
project objectives with
existing literature. Ethical

considerations are
mentioned. Demonstrates
good topic familiarity.
Inclusion of

more peer reviewed
research article would
have strengthen the
document.

Project Design:

Clear statement of which
development

methods are to be used
and why they are
appropriate; Clear
statement of which

tools are to be used and
why they are appropriate;
Clear description of how

data collected will be
analysed.

The

development methods
and tools are described
well. However, the

30
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reasoning for
selecting these tools over
others could be expanded
to provide stronger
justification. The plan for
data collection and
analysis is thorough.

Resources / Planning:

List of any deliverables;
Clear

diagram showing both
timing and resource use;
Completed ethics form;
Limited

and relevant appendices.

The

proposal outlines key
deliverables such as
system modifications,
testing

outcomes, and
documentation. Clear
Gantt chart showing each
tasks to be

completed. Ethics form
completed. It is better to
list the deliverables.

15
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Document Presentation:

Correct spelling, grammar
and

punctuation; Flow of
narrative/fluency;
Coherence; Word
processed ; Correct

use of referencing with
bibliography; Strict word
limit

The document

is generally well-written,
with few spelling and
grammatical errors. The

narrative flows logically,
with sections transitioning
well from one topic to

the next. Formatting and
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referencing would be
improved.
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