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1. [bookmark: _Toc203379485][bookmark: _Toc202731126][bookmark: _Toc202731280][bookmark: _Toc202865624][bookmark: _Toc202866587][bookmark: _Toc203152039][bookmark: _Toc203152104][bookmark: _Toc203152144]Introduction

The aim of this assessment is to produce a project proposal for the design and development of an electronic device. Based on the intended application, key specifications will be defined to guide the design process. The project will be broken down into specific tasks, with each task’s activities, dependencies, and durations clearly outlined. Milestones and deliverables will also be identified to track progress.
In addition, the project will include a thorough risk assessment, identifying potential risks and outlining appropriate mitigation strategies. Consideration will be given to the environmental and societal impacts of the project, as well as any ethical issues that may arise during development or from the final product.



2. [bookmark: _Toc203379486][bookmark: _Toc202731127][bookmark: _Toc202731281][bookmark: _Toc202865625][bookmark: _Toc202866588][bookmark: _Toc203152040][bookmark: _Toc203152105][bookmark: _Toc203152145][bookmark: _Toc203152177]Aims and Objectives

The aims of this suggested project will fundamentally be about engineering a solution to a problem. The design and development would come later. It is important where possible to ensure any proposed project is environmentally sustainable, ethically responsible, and socially inclusive, while applying principles of risk management and professional conduct.

2.1. [bookmark: _Toc203379487][bookmark: _Toc202731128][bookmark: _Toc202731282][bookmark: _Toc202865626][bookmark: _Toc202866589][bookmark: _Toc203152041][bookmark: _Toc203152106][bookmark: _Toc203152146][bookmark: _Toc203152178]Technical Development

The technical development of this project will be work based. Working within automation engineering means this project will be based on a requested project from one of our customers. It will typically involve the design, construction and programming of PLC & variable frequency drive-controlled systems. The first stage will involve selecting an appropriate project that can be carried out the workplace.

2.2. [bookmark: _Toc203379488][bookmark: _Toc202731129][bookmark: _Toc202731283][bookmark: _Toc202865627][bookmark: _Toc202866590][bookmark: _Toc203152042][bookmark: _Toc203152107][bookmark: _Toc203152147][bookmark: _Toc203152179]Project Planning

The project planning will require the identification and documentation of all necessary project tasks and their expected durations. Suitable project planning tools such as a Gantt chart will be used to show the project timeline and each of the individual tasks that make up this timeline. All required resources and project constraints will need to be defined to ensure proper planning.

2.3. [bookmark: _Toc203379489][bookmark: _Toc202731130][bookmark: _Toc202731284][bookmark: _Toc202865628][bookmark: _Toc202866591][bookmark: _Toc203152043][bookmark: _Toc203152108][bookmark: _Toc203152148][bookmark: _Toc203152180]Risk Management

Risk is the combination of the probability of an event and its consequences. Any project will always involve risk. This is not always risk to safety. This risk could be as simple as certain tasks being poorly assessed, poorly made assumptions which in turn delay a task and in turn the project.
To mitigate risk as much as possible it is first important to identify potential risks. These risks could be technical, operational, environmental or safety. With these risks identified, mitigation strategies can then be identified and devised [1].



2.4. [bookmark: _Toc203379490]Ethical and Environmental Evaluation

It is important to consider considerations that prevent detrimental ethical and environmental effects. The environmental footprint of the system will need to be assessed, including all energy consumption and materials used.
An analysis of potential societal impacts will help to ensure the system promotes responsible use. Adhering to standard professional codes of conducts and regulations will help mitigate ethical considerations.

2.5. [bookmark: _Toc203379491]Equality, Diversity and Inclusion (EDI)

When carrying out the planning of a project, taking into consideration how the system can support inclusion for all is imperative to ensuring fairness to all peoples. When referring to diversity, the characteristics typically considered are race, gender, age, sexual orientation, disability and cultural background [2].
2.5.1. [bookmark: _Toc203379492]Inclusive Project Team Composition

Gender

Holding prejudices towards other genders creates an unfair society at large. These prejudices ensure unfair treatment of large groups as well as the negative of leaving people out of key decisions and work that could mean knowledge and skill gaps that are totally unnecessary within the workplace [3].
Age

Engineering teams that take on projects should be is diverse in ages. It is an ensured way to advance knowledge and skills. Senior engineers with more experience can help to ensure old knowledge is passed on to younger professionals. Young engineers in the early years of their career may have other skills that are more relevant to their age bracket [4]. 
Blending skill sets and skill levels, different perspectives are a certainty. Different perspectives help to prevent oversights that could occur in the event of a poor understanding in the planning and actioning of a task. 



Race

It is abhorrent to see people treated wrongly because of their race. These kinds of behaviours are unacceptable in any place. It is certainly unacceptable within the workplace. Building a society where these ill conducts become lesser is paramount in ensuring acts of racism are considered unacceptable by the majority. No business wants their workplace to be one where these prejudices occur and companies will typically have strict guidelines in the aim of tackling racism. In business, ensuring people are not subjected to these prejudices ensures equal opportunities to all employees. When these bigotries are not tolerated, equal opportunities are provided. When equal opportunities are provided, the likelihood of having suitable and talented employees becomes more likely [5].


3. [bookmark: _Toc203379493]Background Research

3.1. [bookmark: _Toc203379494]Selecting a Project

Electing a project from various opportunities allows the selection of as appropriate a project as possible.
Working for an automation engineering company means, the company deals primarily with new projects for different companies. This allows for a greater collection of projects to choose from. 
The chosen project to progress into a proposal was the implementation of a replacement Variable Frequency Drive (VFD) system. The company that this work will be carried out at is called Sears Seating located in Ebbw Vale, South Wales.
For a full project plan it is necessary to first spend some time on site assessing the operation of a system that is to be replaced. Therefore, a fingerprint of the current system was taken so a plan can be crafted.

3.2. [bookmark: _Toc203379495]Fingerprint

Within the company a fingerprint would be taken before any planning is carried out on a project. This is basically an assessment of the current system. It is important to know how a working system works in its entirety. As much relevant documentation that can be found is required when ensuring a good understanding of the system.
What current equipment is being used and how they operate is vital information when specifying replacement equipment and programming these devices. 
There are 3 VFD’s in this system that each drive their own motors. Each VFD is found on a Profibus network communicating with the PLC (Programmable Logic Controller).

[image: ]
Figure 1 - Scanned copy of Profibus network topology
From the above drawing (Figure 1), there are three VFD’s. Each of these requires replacing. The applications for two of these VFD’s is almost identical. The ‘Iso VFD’ and ‘Poly VFD’ are both driving pumps that are dosing specified amounts of different chemicals.

3.2.1. [bookmark: _Toc203379496]Pump VFD’s

In this case there is no P & ID drawings (Pipe and Instrument Drawings). Poor documentation is often a hurdle that needs to be navigated when dealing with other companies. Therefore, a very simple P& ID drawing was made.

[image: ]Figure 2 – ISO & POLY P& ID, created by author

Time was spent going through the PLC program and drawings for the two pumps. They both run to a setpoint that is dictated by the recipe set on the Scada system. This recipe is then stored in the PLC, the data is then scaled appropriately and sent to the specific drive as a setpoint. The feedback for these flows is via the flow meters.

[image: ]
Figure 3 – Scanned copy of original ISO & POLY VFD Electrical drawings
The part details and KW ratings of the VFD’s and motors are confirmed in the drawing. Additionally, the flow feedbacks are an analogue input straight to the drive via a 0-20mA signal.
3.2.2. [bookmark: _Toc203379497]Travel VFD

The third and final VFD is a different setup from that of the first 2. This VFD drives the motors for the track rollers that the moulds can be found on. This rotates the moulds around the track for the nozzle to fill up the mould with foam.

[image: ]
Figure 4 – Scanned copy of original Travel VFD electrical drawing
[image: ]
Figure 5 – Scanned copy of original Travel motors electrical drawing
[image: ]
Figure 6 – Scanned copy of original Machine track mechanical drawing
From the drawings, we can see that this VFD drives 4 motors, with brakes and a Dynamic Breaking resistor. All of which will need to be taken into account when selecting a replacement VFD.

3.3. [bookmark: _Toc203379498]VFD and motor Data

3.3.1. [bookmark: _Toc203379499]Variable Frequency Drives

Table 1 - VFD data
	
	ISO VFD
	POLY VFD
	TRAVEL VFD

	VFD Brand
	Siemens
	Siemens
	Siemens

	VFD part number
	6SE6440-2UD27-5CA1
	6SE6440-2UD27-5CA1
	6SE6440-2UD24-0BA1

	VFD KW rating
	7.5KW
	7.5KW
	4KW

	VFD Fieldbus
	Profibus
	Profibus
	Profibus

	Dynamic braking required
	No
	No
	Yes

	Brake relay output
	No
	No
	Yes



3.3.2. [bookmark: _Toc203379500]Motors

Table 2 - Motor data
	
	ISO Motor
	POLY Motor
	TRAVEL Motor

	Number of motors
	1
	1
	4

	Motor KW rating
	7.5KW
	7.5KW
	0.4KW

	Total KW
	7.5KW
	7.5KW
	1.6KW




4. [bookmark: _Toc203379501]Project Design

The first project meeting for this project the equipment to be used was concluded. The plan is to replace all the redundant VFD’s and replace them for new current models. With Siemens equipment being the standard at this customer site the decision was made to continue with this standard.  The equipment specifications and expected engineering time were then were communicated to the sales department of IAC. 

4.1. [bookmark: _Toc203379502]Estimate

Sales came up with the following estimate to use in creating a quote.

Table 3 – IAC Sales estimate
	Qty
	 
	Material Cost

	3
	6SL3255-0AA00-4CA1    -    G120 BOP
	131.664

	3
	6SL3054-7TG00-2BA0    -   G120 SD CARD FW
	304.356

	1
	6SL3210-1KE18-8UP1     -    G120C 4KW
	1006.083

	2
	6SL3210-1KE21-7UP1      -    G120C 7.5KW
	2766.764

	5
	1 Day in office (8 hours) – Engineer
	3920

	1
	1 Day on site commissioning (10-hour day) – Engineer
	1016

	1
	1 Day on site fitting drives (8-hour day) – Electrician
	544

	2
	Daily allowances
	15

	140
	Travel 35 miles each way for 2
	112

	
Total Software Hours for this Estimate Item Sheet
	 
	9815.867



This estimate lists the equipment to be purchased and sold as well as all the necessary engineering work involved in implementing this project.

With the quote delivered to the customer and a purchase order received, IAC would then be able to carry out the order of all necessary parts and plan the project.


5. [bookmark: _Toc203379503]Resources

When considering fundamental resources for a project, it is important to consider resources in all types to ensure a well-managed, well budgeted and well-engineered project. These resources can include:
· Human Resources
· Technical Resources
· Material Resources
· Time
· Budget
· Documentation
· Knowledge & Skills
5.1.1. [bookmark: _Toc203379504] Human resources

The human resources for a project would be the people involved. During an initial project meeting this would be discussed. The project manager is chosen, two engineers and one electrical fitter.

Table 4 - Project team
	Role
	Number of people
	People

	Project Manager
	1
	Tony Dobb’s

	Engineers
	2
	David Edwards & Grace Williams

	Electrical Fitter
	1
	George Harvey



It is the role of the project manager to manage the project. The role of the engineers to carry out the design and programming. The electrical fitter will person who will carry out the electrical installation.
5.1.2. [bookmark: _Toc203379505]Technical resources

Technical resources in this type of project would consist of engineering drawings supplied by the customer. Typically, just electrical drawings would be required but, in some instances, a mechanical drawing. Dimensions of the existing drives as well as all relevant KW ratings, which should be found in the drawings.
The necessary manuals for both the existing VFD’s and the new VFD’s. A good understanding of the old system helps to ensure a good approach in engineering the new system.
In testing and commissioning the drive for the pumps, a loop calibrator would be required to prove the feedback loop for the flow works correctly before installation.
5.1.3. [bookmark: _Toc203379506]Material resources

The new replacement VFD’s are the obvious materials. There will need to be fixings, wire and cabling. These materials would be required for the installation. As well as these materials will be needed in the engineering of the project.
All the materials that would be needed in a new installation are required when testing and carrying out the engineering work. As well as these standards materials, a test PLC and test motors would be required to carry out a full FAT (Factory Acceptance Test). 
A test rig would need to be constructed with all these materials to carry out all relevant tests before taking to the customer’s site. Therefore, a test area at IAC would need to be utilised. As well as appropriate electrical supplies for all the equipment required.

5.1.4. [bookmark: _Toc203379507]Time

At IAC a project is sold to a customer with a proposed timescale. If this is timescale is not kept to, the project will overrun. This can be detrimental to various customers with possible impacts on production and or quality. As well as the loss to customers, it can also lead to a loss to IAC.
If IAC fail to fulfil projects in their proposed time periods the quoted fees to the customer could become inadequate leading to a loss on a project just in labour costs. A failure to meet deadlines in the long term also leads to a decline in reputation and in the long term further monetary losses.
To ensure work is carried out on time, tools such as Gantt charts can be used to help monitor and keep a project on time

5.1.5. [bookmark: _Toc203379508]Budget

The budget of this project is determined by the quoted materials and labour etc. A properly planned project should include all necessary equipment and time considered. This allows for precise planning to be made, ensuring a project team can meet the deadline on time and within budget. Contingencies are considered when quoting to a customer, ensuring a budget covers the project and makes a profit.

5.1.6. [bookmark: _Toc203379509]Documentation

Documentation of a project is vital in ensuring proper procedure has been adhered to. For example, FAT and SAT’s (Factory Acceptance Test and Site Acceptance Test). These documents are part of the final steps of a project. These tests are signed off by the receiving customer for us to consider the work complete.
Risk assessments, appropriate permits, LOTO and a clear job method statement ensure all work is carried out safely, limiting risk of harm to all those involved in carrying out the project and working with the machinery post project. All relevant regulations are to be followed, such as BS7671 (18th edition).

5.1.7. [bookmark: _Toc203379510]Knowledge & skills

Limiting gaps in knowledge ensures a project is carried out professionally and to a deadline. With various people involved in the project, any doubts can be raised to more senior engineers if required. The project manager in this case is a senior engineer who can be relied upon in the event of any difficulties.
The skills of the electrical fitter will ensure a high standard installation. All these different skills and knowledges help to ensure the meeting of a deadline.

6. [bookmark: _Toc203379511]Planning

In the first project meeting the planning can be carried out for the entire project. This plan will be the creation of a timeline such as a Gantt chart. This plan will allow the project team to all understand what their role is within the team and be clear of their deadlines for each task.
This type of chart allows the team to break up the entire project into manageable tasks with a clear visual timeline.


6.1. [bookmark: _Toc203379512]Gantt Chart

Table 5 - Project Gantt Chart, created by author
[image: ]

7. [bookmark: _Toc203379513]Expected Outcome and Deliverance

At the end of this project here should be an upgraded VFD system. As equipment becomes older it becomes less reliable, more likely to fail and more difficult to source replacement parts.
This upgraded system is all current VFD’s that are easily sourced. They are programmed with a current version of software. Typically, newer versions of software become easier to navigate and understand. This becomes a benefit in the event of a fault. In the event of a fault occurring, the aim is to get the machine back running as soon as possible. An easier to understand software package will only make this easier.
The obvious project delivery objectives are to deliver this project on time, within budget and create a profit for IAC. Typically, with these types of retrofit projects, the aim is to have the machine working as close to as original as possible. For this all the VFD’s are to be contained within the electrical control panels and the programs for the PLC and VFD’s are to be programmed in such a way as to ensure operation of the machine is identical. This helps ensure inclusivity to all who may operate it. Older operators could find difficulty in operating newer technologies and by recreating an existing standard operating procedure for all, this will ensure ease of use for all.

8. [bookmark: _Toc203379514]Risk and Ethical Considerations

The risk within this project is vast when considered. Firstly, there are the health and safety ethics. Ensuring all work is carried out in accordance with all relevant regulations is a good starter in ensuring work is carried out in a safe manner. The Health and Safety at Work Act 1974 is to be adhered to at all times. The Electricity at Work regulations 1989 is a key regulation when working with electricity within the work place and should also be adhered to whenever working with electricity.
When carrying out any work it is important that appropriate RAMS (Risk Assessment & Method Statement) are carried out. These key tools ensure a critical eye has been passed over the work to be carried out and assessed any hazards, as well as a clear step by step statement of the job to be carried out. Key tools such as risk assessment matrices are used to assess risk and ensure proper measures are taken, such as proper electrical isolation.
Risk to the project deadline could be improper planning and understanding. Software compatibility issues with new hardware’s could well be an obstacle that could occur.
There are environmental responsibilities upon all of us. This project is no different. The chosen VFD’s energy efficiency is another key consideration to help reduce Sears Seating carbon footprint wherever possible. At the end of the project all scrap equipment and packaging will be properly recycled.

9. [bookmark: _Toc203379516]Certificates

9.1. [bookmark: _Toc203379517]Equality & Diversity Briefing

[image: ]
Figure 7 - Equality & Diversity Briefing Certificate





9.2. [bookmark: _Toc203379518]Prevent

[image: ]
Figure 8 - Prevent Certificate
10. [bookmark: _Toc203379515]
Conclusion

The proposed project is a critical step in improving energy efficiency. It also ensures reliability when it comes to production. Improving a process to run with modern industry standards is a key step in reliability. Thorough planning, risk assessments and the adherence to ethical and safety guidelines helps to ensure this project will run on time, safely and to proper standards. This project aims to deliver a good standard of upgrade at minimal disruption to existing plant operation at Sears Seating.
Resources at IAC such as the qualified personnel and factory test facilities allow significant understanding and suitable test procedures to be carried out. By careful considerations of ethics and inclusion a fair and appropriate solution can be found that looks to include all. 
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