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[bookmark: _Toc203383697]Introduction
There is a requirement for an improvement to the team’s inventory management system. 
The current process of finding a component is time consuming, and sometimes the component isn’t in the place you are expecting. The electronics department have 5 carousels (2048 drawers) as well as countless boxes and project boxes full of components. An excel spreadsheet currently records the location of only some of these components (the carousels and 10% of the boxes). This spreadsheet is not up to date and does not accurately indicate stock quantities.
This project proposal details a solution to this issue – it is the creation of an inventory management software that the team will be able to use to save time, money and reduce waste. The solution itemises component locations along with stock quantities and project details.
[bookmark: _Toc203383698]Aim and Objectives
[bookmark: _Hlk203379118]The aim of this project is to reduce the amount of time employees spend looking for component and to reduce the amount of money wasted by ordering components that are already located on site. 
The main SMART objectives are as follows:
1. Create a system that tracks locations and stock levels of all the components stored in the Electronics lab by December 2025.
2. Install ESD protection in all drawers with ESD safe bags for components when weighing stock levels and creating the database.
3. Install a touchscreen as a straightforward way for employees to update their component usage each time components are taken by December ’25 before the system is released.
4. Integrate current live Project BOMs into the system so employees can search for specific components within a project by December 2025 (and the rest by February 2026).
The other system requirements for this project are shown in Appendix 3, and they state what must be completed for launch, and what should and could be added in the time given to elevate customer experience.
[bookmark: _Toc203383699]Background Research
[image: A pie chart with text

AI-generated content may be incorrect.]A questionnaire was sent out to the electronics team, asking them a few questions on how they may use the carousels and/or the other storage boxes, as well as if they suggest any improvements to the current system.
[image: A pie chart with numbers and a few percentages

AI-generated content may be incorrect.]The results from the questionnaire show that 50% of the Electronics team use the carousel monthly and more than 50% find it easier to buy components than search for existing ones.[bookmark: _Toc203391946]Figure 2: Employee Interaction with Carousel
[bookmark: _Toc203391947]Figure 1: Is it Easier to Buy Components?

[image: A graph with text and numbers

AI-generated content may be incorrect.]Another question asked was “When you need a component, in what order do you try and access it?” and the results show that 50% of employees buy a new component before looking in the carousel compared to 37.5% who check the carousel first. 


[bookmark: _Toc203391948]Figure 3: Order in Which Components are Located.









Market research was also conducted to confirm that there were no solutions already available that could be used. Similar solutions were found but they would not meet all the ‘must have’ requirements.
	Website Link
	Meets Requirements
	Price
	Price over 5 Years (9 people)

	Pricing | MaintainX
	Inventory management.
	$49/user/month
	≈ £19,597

	PartsBox Pricing Plans | Inventory Management for Electronics
	Inventory management, BOM import.
	€49/month
+€12/user/month
	≈ £6,909

	BOMIST: Inventory & BOM Management Software for Hardware Teams
	Inventory management, BOM import, supply chain monitoring.
	€150/month
	≈ £7,792

	ERP for Inventory Management in Manufacturing | Ridder iQ
	Inventory management, supply chain monitoring.
	Unknown, but will include implementation costs on top of monthly.
	

	Pricing - OpenBOM
	BOM management.
	$100/seat/month
	≈ £39,993



Many other packages found were more related to warehouse management and include features such as external order (sales), preventative maintenance, and CAD add-ins, meaning that the software can get quite expensive. 
[bookmark: _Toc203383700]Project Design
[bookmark: _Toc203383701]Requirements Specification
The full requirements specification is detailed in Appendix 4. This document is an addition to the SMART objectives and is a detailed description of the solution requirements that need to be fulfilled for the successful development of the system. It states the functional requirements, external interface requirements and system features. In addition, it mentions the non-functional requirements, such as, security due to the confidential information stored on the database – passwords and two-factor authentication should be utilised. 
[bookmark: _Toc203383702]Flowchart[bookmark: _Toc203391949]Figure 4: Basic Process Flowchart

[image: A diagram of a flowchart

AI-generated content may be incorrect.]
[bookmark: _Toc203383703]Resource List
	Name
	Description/Part Number
	Link

	Motherboard
	HannStar K MV-4 E89382 94V-0
	

	RAM
	CMSX16GX4M1A3200C22 16GB DDR4 3200MHz RAM
	Corsair VENGEANCE Performance 16GB DDR4 3200MHz RAM Memory Module LN125866 - CMSX16GX4M1A3200C22 | SCAN UK

	Storage Module
	TS256GMTE460T M.2 (2242) 256 GB Internal SSD
	Transcend TS256GMTE460T M.2 (2242) 256 GB Internal SSD | RS

	Wi-Fi Module
	JWW6051-Wi-Fi with MU-MIMO and Bluetooth 5.0
	JWW6051-datasheet-v1.0_2020_07_14-2.pdf

	Touchscreen Display
	700TSH 7inch Touchscreen Display
	700TSH Xenarc | Mouser United Kingdom

	Power Supply
	FSP040-DHAN3
	

	Python License 
	N/A
	N/A

	MySQL
	N/A
	N/A

	Nexar API
	Supply Chain Monitoring
	https://nexar.com/compare-plans


[bookmark: _Toc203383704]Resources
[bookmark: _Toc203383705]Budget
[bookmark: _Toc203383706]Labour
The labour costs should not exceed £5000 – about 11 weeks’ worth of work (which is the shortest project duration). This time can be spread out across the course of 6 months to accommodate for time spent on other projects. 
[bookmark: _Toc203383707]Procurement
Procurement costs should not exceed £250. Many components required are already stocked at Numatic – this includes touchscreen, motherboard, Wi-Fi module and power supply. The software used is also free to use.
[bookmark: _Toc203383708]Training
Training can be done by the engineer designing the system, it should cost no more than employee time out for training (approx. £200).
[bookmark: _Toc203383709]Planning
[bookmark: _Toc203383710][image: A diagram of a diagram of a diagram

AI-generated content may be incorrect.][image: A diagram of circles and numbers

AI-generated content may be incorrect.]Critical Path Analysis[bookmark: _Toc203391950]Figure 5: AND Pt.2
[bookmark: _Toc203391951]Figure 6: Activity Network Diagram Pt.1


Critical Path: B-C-D-E-F-G-H-L-M-N-P-Q-R-S-U-V-W-X-Y-Z
Non-Critical Activities: A, I, J, K, O
Longest Project Duration: 102 days
Shortest Project Duration: 55 days
[image: A table with text on it

AI-generated content may be incorrect.][bookmark: _Toc203391952]Figure 7: Critical Path Analysis Task Table

[bookmark: _Toc203383711][image: A screenshot of a computer

AI-generated content may be incorrect.]Gantt Chart
[bookmark: _Toc203391953]Figure 8: Gantt Chart Pt.1

[image: A screenshot of a computer

AI-generated content may be incorrect.][image: A screenshot of a computer

AI-generated content may be incorrect.][bookmark: _Toc203391954]Figure 9: Gantt Chart Pt.3
[bookmark: _Toc203391955]Figure 10: Gantt Chart Pt.2

[bookmark: _Toc203383712]Expected Outcome and Deliverables
The main deliverable of this project is a working inventory management system that the Electronics team can use on their laptop or on a touchscreen near the carousels. The system is expected to at least meet the SMART objectives and the ‘must have’ requirements. 
The outcome of this is to reduce waste and time waiting or looking for components – the overall efficiency of the Electronics team should increase as well as component utilisation – as a result storage space should increase as project boxes would no longer be needed and unused components would be used or discarded.
The milestones of the project are after each stage has been completed;
1. Initial research and planning
2. Feasibility
3. Design
4. Development
5. Testing
6. Implementation
7. Training
8. Documentation
Each of these stages depict important stages of the project and are all essential for project completion.
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[bookmark: _Toc203383713][image: A diagram of a risk score

AI-generated content may be incorrect.]Risks and Mitigation [bookmark: _Toc203391956]Figure 11: Risk Matrix [5]

	Risk
	Description
	Hazard Rating
(Consequence x Likelihood)
	Risk Level
	Risk Handling Option
	Risk Owner
	Recommended Control Measure / Resolution

	Security Risks
	There could be an issue with BOM/project confidentiality, depending on where BOMs are uploaded/stored.
	20 (5 x 4)
	HIGH
	Control
	Developer/s on Project.
	Password protection and two-factor authentication.

	Musculoskeletal disorders (MSDs). 
	From bad posture or incorrect desk setup. Anyone sitting at a desk, looking at screens is at risk.
	20 (5 x 4)
	HIGH
	Risk Transfer
	All Individuals using DSE equipment.
	Move around and stretch regularly. DSE training or refreshers can be given to everyone. Ensure that everyone has their desk set up in accordance with the DSE regulations.

	Code Doesn’t Work
	There may be issues relating to the code. It may be written wrong, or bugs are present.
	16 (4 x 4)
	HIGH
	Control
	Developer/s on Project.
	Test the code throughout development. And ensure there are no typo's / 'silly mistakes'. Use coding best practices.

	Database is Not Correct

	Items may be missed. Duplicates may be added. Stock may be counted wrong.
	16 (4 x 4)
	HIGH
	Control
	Employee Inputting Data into Database.
	Use unit weight on scales to count stock as this may be more accurate. Filter for duplicates and remove them.

	Users Do Not Update Stock Used or Added
	Users may forget to add or update stock. They may even not do it due to lack of training or because it is 'too much hassle'.
	12 (3 x 4)
	MEDIUM
	Risk Transfer
	Engineer.
All Users.
	Install a screen near the carousels for ease of use.
Provide training to users.


	Lack of Skill
	Developing the system may take longer or may not be possible due to lack of skill/knowledge.
	12 (4 x 3)
	MEDIUM
	Avoidance
	Developer/s on Project.
	Provide training and allow extra time for tasks.
Request help from IT department.

	Lack of Management Support
	Without support, the project could be delayed or seen as less of a priority compared to other projects. It could even lead to the project being abandoned.
	12 (4 x 3)
	MEDIUM
	Control
	Project Manager.
	Ensure to involve the management from the beginning of the project and clearly state how much time is needed along with the deliverables and the benefit to them.

	Higher Risk of Cardiovascular Disease & Poor Mental Health
	Due to sitting for extended periods.
	12 (3 x 4)
	MEDIUM
	Risk Transfer
	All Individuals using DSE equipment.
	Move around and stretch regularly.
Go for short walks as a break from sitting for too long. 
Possibly invest in a standing desk if it is causing serious issues.

	Screen By Carousels Stops Working
	The screen could fail or disconnect from the database when a user is trying to update stock.
	9 (3 x 3)
	MEDIUM
	Control
	Engineer.
	Ensure preventative maintenance has been planned and ensure that the screen has a secure power source.

	Other Projects May Take Priority
	Meaning the project may take longer to complete. The stop and start of the project may mean it will take longer to get back into it too.
	8 (2 x 4)
	MEDIUM
	Assumption
	Project Manager.
	Ensure extra time is allowed for tasks.

	Improper Resource Allocation
	The right amount of time may not have been allocated for each task. Or the wrong resource has been assigned.
	6 (3 x 2)
	LOW
	Avoid
	Project Manager.
Management.
	Examine the Gantt chart with management and ensure that the correct resource has been assigned for each task.

	Project Not Completed on Time
	Due to some things taking longer than expected. Ideally the project needs to be finished before we move into the new building, but it wouldn't be a huge issue if it isn't.
	6 (2 x 3)
	LOW
	Control
	Project Manager.
	Continually monitor the project and allow for extra time on tasks for any setbacks that may occur.

	Carousel Runs Out of Space
	There are multiple items in the storeroom, which need to go into the carousel and there may not be enough draws for each component.
	6 (2 x 3)
	LOW
	Control
	Engineer.
	Remove all unused/obsolete components. Put all duplicate components in the same drawer.

	Eye Strain / Headaches
	From display screen equipment or poor lighting.
	4 (2 x 2)
	LOW
	Risk Transfer
	All Individuals using DSE equipment.
	Spare lighting could be stored so that if anywhere is too dim or bulbs are out then it can be replaced. Also, extra lighting could be stored.



[bookmark: _Toc203383714]Environmental, Societal and Ethical Impact
[bookmark: _Toc203383715]Ethical Impact
It is essential that all employees act ethically during and after a project. In project management, there is a certain PMI Code of Ethics and Professional Conduct [1] that mentions the 4 main values that are vital in any workplace, which include responsibility, respect, fairness and honesty. 
Individuals should hold themselves accountable for their decisions and actions, whether they be right or wrong. They should show a high regard for themselves, others and resources entrusted to them as well as always act impartially and objectively when making decisions. It is also important for individuals to act in a truthful manner in communications and conduct [1].
Abiding by this code in the workplace builds a foundation of trust and confidence in one another, which can lead to improved efficiency and team morale.
There are some other ethical considerations in software development. Many of these principles transfer from the PMI Code of Conduct, but some additional principles include transparency, privacy, and security [2]. In this project, it is important that all confidential information should be kept safe and anything relating to personal information should comply with GDPR regulations. Security is a critical part of software development and the main ethical concern in this solution. It is important to follow best practices to identify, avoid and mitigate vulnerabilities [2] – especially during this project as confidential information will be uploaded to the database.
[bookmark: _Toc203383716]Societal Considerations
During a project, some of the societal considerations need to include the possible impact on communities and cultural sensitivity, the inclusivity and accessibility of the solution, job creation and workforce displacement, and globalisation and outsourcing. 
During this project, it will be empirical to pay attention to the suppliers Numatic are using for components, it is important that they implement ethical labour practices and comply with similar environmental standards.
[bookmark: _Toc203383717]Environmental Impacts
A key part of this project is to reduce the waste of electronic components at Numatic, as well as reduce the frequency of small orders. By ordering larger quantities, less often, will reduce the carbon footprint made. The solution would also be re-using an old touchscreen used for other development, rather than putting it in the electrical waste. Any other electrical waste disposed of throughout the project should comply with WEEE regulations.
[bookmark: _Hlk202797554]Another factor to consider when developing the solution is focusing on energy-efficient programming languages and optimising code to reduce the energy consumption and carbon emissions [3] – and as a result reducing carbon footprint.


[bookmark: _Toc203383718]Conclusion
The primary goal of this project is to improve the efficiency of inventory management in the Electronics department as well as save time, money, and materials. The current system is not being used often enough and currently takes up too much storage space, which will not be feasible to transfer up to a new building in December 2025. Over 50% of Electronics find it easier to order components compared to looking for them as the current spreadsheet is not always up to date or doesn’t show all stocked components. 
The project solution will take a minimum of 11 weeks to complete, which can be spread out over 6 months and still be complete by December 2025. The cost of the solution including labour and procurement will approximately be £5500 which is less than all the other solutions found online (over 5 years). 
Once the project has been completed, another survey could be conducted to gather feedback from the Electronics team to see if they have had any issues or suggest any improvements. Frequent checks should be conducted on the system to confirm quality over time. 
Improvements for the future could include component alternative suggestions and notifications could be sent to users/requisition specialists when components lead time increases, market stock is low or if the part has become obsolete. It would also be useful to integrate AI inventory forecasting to see what components are ordered the most and to predict when more components need to be ordered to prevent time wasted waiting for components to arrive.
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[bookmark: _Toc203383720]Appendix
[bookmark: _Toc203383721]Appendix 1 – PREVENT Training Certificate
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[bookmark: _Toc203383722]Appendix 2 – Equality, Diversity, and Inclusion Training Certificate
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[bookmark: _Appendix_3_–][bookmark: _Toc203383723]Appendix 3 – System Requirements

· Easy User Interface. MUST
· ESD protection in drawers. MUST
Stock Levels
· Keep track of stock levels. MUST
· Users record how many components used. MUST
· Easier way for people to put stuff into the carousel – tells them what drawer to put it in. MUST
· Notifications on low stock and graphs of regularly used components. SHOULD
· Inventory forecasting?
· Keep an eye on stock levels for components with a long lead time. SHOULD
· Reserve components if you’re planning on soldering. SHOULD
· People can shop for components – and when they have been delivered, it sends people a notification and automatically updates the component stock. SHOULD
· Unused parts could be tracked and cleared (e.g. after 2 years). COULD

Monitor Supply Chain 
· Check obsolete parts and alternatives. SHOULD
· Check lifecycle status. SHOULD
· Looks at all BOM’s components and compares prices. SHOULD
· Develops a list of what to order from where. SHOULD

Component Location
· Something showing where components are located. MUST
· Click on a specific project and get component BOM – tells you where all the components are. MUST
· Physical screen so people can enter how many components they have taken at the carousel location. MUST
· Old SAM screens? Easier than going back to their laptop in a different room.
· Could generate a BOM with part locations and what components to solder on from the ordered components. COULD
· Places harder to solder components on top of the list. COULD
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1. [bookmark: _Toc202801098][bookmark: _Toc203381502][bookmark: _Toc203383725]Introduction
1.1. [bookmark: _Toc202801099][bookmark: _Toc203381503][bookmark: _Toc203383726]Purpose
The purpose of this document is to summarise the requirements of the project proposal. 
1.2. [bookmark: _Toc202801100][bookmark: _Toc203381504][bookmark: _Toc203383727]Intended Audience
The intended audience of this document is for developers, project managers and management involved in the project being proposed. 
1.3. [bookmark: _Toc202801101][bookmark: _Toc203381505][bookmark: _Toc203383728]Intended Use
This document may be used to view the project requirements, and the development cost along with the time required. 
1.4. [bookmark: _Toc202801102][bookmark: _Toc203381506][bookmark: _Toc203383729]Product Scope 
The aim of this project is to reduce the amount of time employees spend looking for component and to reduce the amount of money wasted by ordering components that are already located on site.
The development cost will be around £5500 (including labour, procurement, and training), and the project should take 11 to 24 weeks to complete.
2. [bookmark: _Toc202801103][bookmark: _Toc203381507][bookmark: _Toc203383730]Overall Description
This solution is needed to aid the Electronics department in saving money, time, and materials (i.e. reduce their waste). It will be a more efficient way of managing the components they stock and need to buy according to their usage across projects.
2.1. [bookmark: _Toc202801104][bookmark: _Toc203381508][bookmark: _Toc203383731]User Needs
Members of the electronics team will be using this solution – they will use the solution to locate any components they may need (individual or project grouped) as well as see how many components are stocked – if too few they are able to order more through the system. Users should also be able to see the market pricing and lifecycle status of each component.
2.2. [bookmark: _Toc202801105][bookmark: _Toc203381509][bookmark: _Toc203383732]Assumptions and Dependencies
The software relies on the database being correct to work properly. Users will need to keep their usage up to date by inputting how many components they used in the system. This could be through their laptop or a screen near the carousels. It would also rely on users uploading new/revised project BOMs to the database. 
3. [bookmark: _Toc202801106][bookmark: _Toc203381510][bookmark: _Toc203383733]System Features and Requirements
3.1. [bookmark: _Toc202801107][bookmark: _Toc203381511][bookmark: _Toc203383734]Functional Requirements
3.1.1. When users attempt to login, they must provide a username and password to then be redirected to the dashboard. 
3.1.2. The system must accurately keep track of stock levels when users update how many they have used.
3.1.3. The system should update stock levels when purchased components have arrived.
3.1.4. The system must notify requisition specialists when components are low in stock.
3.1.5. Supply chain monitoring must be integrated into the software. This could be through Nexar API.
3.1.6. Usage of all components should be tracked.
3.1.7. The touchscreen display should be connected via Ethernet for a more stable connection to the database. 
3.1.8. If Ethernet connection is unavailable, a Wi-Fi module should be used.
3.2. [bookmark: _Toc202801108][bookmark: _Toc203381512][bookmark: _Toc203383735]External Interface Requirements
3.2.1. The initial dashboard must clearly show how to update stock used as well as order new components.
3.2.2. When users are adding components to the carousel, the software should direct the user to what drawer to put them in.
3.2.3. The touchscreen should allow users to quickly find components and update stock numbers only. 
3.2.4. The touchscreen display must be clearly visible and easily readable.
3.3. [bookmark: _Toc202801109][bookmark: _Toc203381513][bookmark: _Toc203383736]System Features
3.3.1. Users should be able to find where a component or group of components are located.
3.3.2. Each project BOM selection should generate a list of where each component is located.
3.3.3. Users should be able to print off a list of where certain components/groups of components are located.
3.3.4. Users should be able to update how many components they have used. 
3.3.5. Users should be able to add new and existing components to the carousel.
3.3.6. Users should be able to reserve components if they plan to use them in the near future.
3.3.7. Users should be able to send order requests to requisition specialists.
3.3.8. Users should be able to see the parts lifecycle status and price across suppliers.
3.4. [bookmark: _Toc202801110][bookmark: _Toc203381514][bookmark: _Toc203383737]Nonfunctional Requirements
3.4.1. Security Requirements
3.4.1.1. The system must require a password from users when entering to protect confidential data on the database.
3.4.1.2. The system must require two-factor authentication periodically or for new/unauthorised device logins.
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