


Abstract

This report details a task of preparing a firework display to reflect a two-year university course. It includes the individual roles included and what their contribution and work towards the project was. The work was extensive and very detailed, but an error or miscalculation was noticed in terms of wind direction. In this case it wouldn’t have been dangerous to the public near the display, but it was a miscalculation that could have been avoided. Nonetheless, the display was well prepared, and feedback was included by professional members of Swansea university.
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1. [bookmark: _Toc150533843]Introduction
1.1 [bookmark: _Toc150533844]Task

The task was set for the students to deliver a centrepiece firework display which will accurately reflect their time spent at Swansea university whilst taking the OME (Ordnance, munitions, and explosives) level 4 course. The breakdown of this would involve a 5000-word report and to present a presentation on the ideas and plan for the display taking place.

1.2 [bookmark: _Toc150533845]Prerequisites

When the task was set, it was accompanied by various stipulations which were to be adhered to. These are listed below.

· The display to represent OME, the university and the education within the time spent on the course.
· The fireworks are to be fired from the Quayside near the IQ building.
· The audience will be located around the IQ campus.
· The display should last a minimum of 30 seconds but with 2 minutes being the desirable length.
· The budget for the display materials is at £2,000 per minute with a maximum of £10,000.
· No legal limitations or regulations should be broken.
· All environmental effects are to be considered and factored into the plans with good documentation.

1.3 [bookmark: _Toc150533846]Assumptions

The assumption for the task was made that the group in charge of putting the display together were university students conducting their first display as a non-professional outfit.
After attending a design review, it was found that this was not the case. The team are considered a professional fireworks team as noted within the presentation, seen in Figure 1.
This had a huge impact on what category of fireworks were allowed to be used and in turn ensured the team could use a larger range of fireworks, giving more freedom to play with the display and how best to conduct it.
[bookmark: _Ref149816515][bookmark: _Toc150533861]Figure 2 - Assumptions slide from presentation.

























2. [bookmark: _Ref149818344][bookmark: _Ref149818350][bookmark: _Ref149818381][bookmark: _Toc150533847]The Theme 

The theme was unanimously decided on during an informal meeting after receiving the task. All stakeholders were involved, and it was the project managers idea that initially, was not received well by all members of the group, but after some explaining, deliberating and adaptations to the idea, it was seen to be an accurate representation of all feelings. This was to represent the course over the two years with two separate parts of the display but to have both sections be staggeringly different, highlighting the disparity between the beginning and end of the time at the university.
It was felt that in the first year, the course was not up to the standards expected by the students with many issues in communication, timetables, and dates. This was going to be represented by having a lacklustre first half of the display to emphasise the effect. This would include small, weak fireworks out of sync and time with the music. 
The second half of the display was going to be quite the contrary due to the level of the university course improving. This was planned to be shown with bigger, more beautiful fireworks and timing for the music to coincide with the bangs on the fireworks.
It was thought that this would provide not only an accurate representation of the two years but also an acknowledgement to the improvement of the course and communication.

The team of students put together consisted of those from AWE and QinetiQ. Those from AWE ply their trade between England and France. Therefore, it was decided within the first meeting held by the team, that it would be relevant to link that within the theme through the use of colours. This gave blue, red and white as the base colours chosen.
3. [bookmark: _Toc150533848]Project Functions

The brief for the project gave an idea of how to break down the team into different functions to work on for the display as a guide as shown below.
· R&D / Design
· Test and Evaluation
· Safety
· Manufacturing 
· Breakdown and Disposal (Including waste disposal)

It was felt that due to the idea as mentioned in ‘The Theme’, these given functions would not suit and therefore were changed to fit the group of six.
After having their first meeting, the stakeholders together decided on the revised and used functions, which are listed below, with the work produced towards the completed project under each heading.

3.1 [bookmark: _Toc150533849]Project Management

The project manager was included as a function to allow the fluid working between teams and ensure all had one person to approach and communication was not lost. The role of the project manager was to set the guidelines and targets to achieve whilst documenting and ensuring all stakeholders are engaged and happy throughout.
As stated by the project management institute [1] ‘Project management is the use of specific knowledge, skills, tools and techniques to deliver something of value to people’.

The first act of the project manager was to start a live document as a running communication log, a snippet can be seen in Figure 3. This allowed any notes from meetings to be taken and then referred back to at any point by any member of the team. The team felt this was a good idea to ensure nothing was missed when various teams are working on the same presentation within the project.[bookmark: _Ref149826409][bookmark: _Ref150073772][bookmark: _Toc150533862]Figure 3 - Snippet of running log started by project management.


As the project manager for the display was relatively inexperienced in the role, meetings were held with a project manager from AWE to gather information and knowledge with regard to tackling a project from the start. The first job was to evaluate the customers’ requirements and consider some critical success factors within them. These are elements necessary to establish focus areas for the short term and long-term goals. The critical success factors decided upon were. 
· Budget​
· Deadlines/time​
· Employee/Stakeholder Satisfaction​
· Quality standards

Once these were identified, each had to be further broken down to gather information and produce ideas moving forward of how to satisfy each.

Budget – A budget sheet was created to allow resources to be capped at the upper limit, but relevant teams were informed that savings were to be made where reasonably practicable without compromising the result.​

Deadlines/Time - The display was set for the 4th of August. ​

Employee/Stakeholder Satisfaction – Via project management, it was arranged that all stakeholders and relevant parties were in communication on what is required and ensure the smooth running of the process in the lead up to the firing date.​

Quality Standards - Referring to delivering quality across the project to ensure success. This was driven by starting with systems engineering and using this as a base to ensure things were in the best place possible to succeed before wasting any time, money, or resource.

The next step was to continue to link in with each function and stay engaged within the project until firing day. With project management working alongside systems thinking, the requirements were considered, and timeframes were able to be put into place. This gave the project deadlines to work towards, allowing realistic goals to be set and avoiding any unrealistic goals.

A prerequisite that was set included a budget, within which, the project manager was tasked with adhering to and ensuring the stakeholders worked within this budget.
Whilst totals were kept along the way, an order sheet was compiled with the fireworks purchased from Celtic fireworks Ltd. This can be seen below in Figure 4.

 [image: A green and black document with black text

Description automatically generated]
[bookmark: _Ref149827584][bookmark: _Toc150533863]Figure 4 - Snippet of Celtic fireworks order sheet.
Due to the size of the group, every member had their own specific roles, and the work was split so that no member was over worked and always had good timeframes to complete their research and hit their deadlines. The project manager offered their assistance to all stakeholders should they need it and although this was accepted it was generally for advice or confirmation of things within the project which fell outside of the scope.
During the gathering of information, the project manager used various tools including all Microsoft apps and a small use of P6 primavera, as stated by Peter Landau [2], ‘Oracle Primavera P6 is a project, program and portfolio management tool that’s used for planning, managing and executing your project work’.
It should also be noted that amongst the meetings held by the project management and stakeholders, there were also design review style meetings held with the professionals from Swansea university. This was to aid the stakeholders and ensure that they were following the correct path whilst also giving a good opportunity to ask questions.

3.2 [bookmark: _Toc150533850]Systems Thinking

As stated by Ben Lutkevich [2], systems thinking is a holistic approach to analysis that focuses on the way that a system's constituent parts interrelate and how systems work over a period of time and within the context of larger systems. Taking this approach will protect the project from getting as far down the line as ordering fireworks and having a display in place, before noticing major issues which could potentially delay or even half the display. Following the correct systems should avoid any of these potential mishaps taking place.

The systems thinking team requested meetings with the project manager and relevant stakeholders on the project over the first few weeks to determine key functionality and critical design features via the use of QFD 1 (quality function deployment) and QFD 2. These are two systems allow the project manager to determine importance and in turn, decide where money can be spent.

A list of requirements was put together that came from the prerequisites the customer provided and those which the project felt necessary to include.
From these requirements, a use case was produced to highlight the functional requirements. This essentially allowed a further breakdown in levels and for the project to see from the top level, broken down in order to achieve the final goal of a successful display. A snippet of this can be seen in Figure 5.

[bookmark: _Ref149829648][bookmark: _Toc150533864]Figure 5 - Systems thinking use case and functional requirements.














  




In the same meeting, the systems thinking team determined the importance of the customers’ requirements with the use of a pairwise tool. This allowed the stakeholders involved to set a weighting number against each and with the format of the table, an importance value will be given to each as seen in Figure 6.

From these results, complying with legal limitations and regulations outweighed all of the other requirements by far. To avoid any confusion, it was noted that although this came out as the most important requirement, all other requirements are important, but they do not currently affect the safety of people.
 
[bookmark: _Ref149830203][bookmark: _Toc150533865]Figure 6 - Requirements weighting.












Once the weighted figures were accrued, they were put into QFD1 to allow the systems team to highlight differences between the functional and non-functional requirements in terms of correlations and relationships.
This can be seen in Figure 7.
[bookmark: _Ref149831958][bookmark: _Toc150533866]Figure 7 - QFD 1


 










The team then took the functions and created an FMEA (function means analysis) to determine various possibilities to ensure they function as intended whilst then deciding on one for more for each function that is the most suitable option. These options can be seen in Figure 8 with the chosen options in yellow.
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[bookmark: _Ref149832312][bookmark: _Toc150533867]Figure 8 - Function means analysis.

Using the solutions noted in the FMEA, the systems thinking team then created QFD 2 which compared those solutions to the system functionality as shown in Figure 9. By doing this it helped determine the critical design features for the display.





[bookmark: _Ref149832614][bookmark: _Toc150533868]Figure 9 - QFD 2

 
 















The final act of the systems thinking team was to put all the culminated information and data into a functional FMEA.
By applying these systems and tools, gathering all the data, and involving all of the stakeholders at an early stage, there is enough information moving forward to confidently say the project has identified major risks and is in a place to avoid them.
3.3 [bookmark: _Toc150533851]Simulation Design

The simulation design team were responsible for working closely with the purchasing team and then using the information given to simulate the prospective display via an online application which would assist the process of confirming that the display would indeed work whilst using minimal resource, time, and money.
Through meetings with the purchasing team and other required stakeholders, it enabled the simulation design team to select the correct fireworks and simulate a display to match this.

The simulation design team did state that FWSIM application was able to create detailed listing of:​
· Exact moment of Firework effect.​
· Angle of projection​
· Firing position​
· Module address  

This information was a bonus and then handed on to the firing team for assistance and knowledge.
The team were able to determine that an electric firing module, specifically a COBRA model would be used, thanks to the FMEA produced within systems thinking from a stakeholder meeting, shown in Figure 8. Alongside this, the team were able to establish that there would be three firing areas and a total of seven firing points.

When combining the simulation produced by the simulation design team and the results produced by the systems thinking team. It allowed the project management to link in with procurement to approve the process of purchasing fireworks with the budget.










3.4 [bookmark: _Toc150533852]Procurement

The procurement team were given the go ahead to order fireworks after the simulation was finished and confirmed all would work.
After linking in with the procurement team and relevant stakeholders, the project was able to decide on purchasing the fireworks from the stock lists provided for Kimbolton and MLE.

This decision was taken due to the companies offering more information on their stockpile and allowing the procurement team to establish the total NEQ and grades of the fireworks to ensure the regulations were adhered to. The totals for the procurement were logged and can be seen in Figure 10.
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Description automatically generated][bookmark: _Ref149835230][bookmark: _Toc150533869]Figure 10 - Procurement totals














3.5 [bookmark: _Toc150533853]Test and Evaluation (Conducting the display and disposal)

The display team were given the responsibility of conducting tests on the fireworks, the firing equipment and lighting required for the display. Due to the display being theoretical and not physically taking place, no tests were performed but the work was completed as if they were to go ahead.
The testing of the fireworks would be carried out in conditions that followed weather conditions from previous years on the same date whilst monitoring the met office weather reports. This allowed the team to establish a rough idea of what the potential conditions may be for the day.
The display team linked in with the simulation team to gather information on the modules, their location and the igniters from the data gained through the simulation. By doing this, it should assist in leading to more accurate results.

By undertaking tests, it allows the display team to determine many aspects such as the direction and distance of the fallout debris for monitoring safety of the spectators and buildings nearby. This will be more accurate when comparing it to the data gathered from Shell calc by the team.

Due to regulations, there is a noise limit in the area and acoustic testing would ensure that the 120dB maximum would not be exceeded within testing.

As mentioned, it was not just the fireworks that are able to be tested. The audio box was able to be tested for the correct music timing. The lights and modules could be compared to the call sheet to confirm accuracy and importantly, the COBRA firing system would be able to be tested.

By performing all of these tests and evaluating the outcomes, the results can be fed back through project management and ensuring all stakeholders required were happy, the display could be given the green light in terms of being conducted.

The display team were given the responsibility of ensuring the safety of the firing personnel and immediate surroundings by setting and enforcing rules of which some are stated below.
They covered the safety of the firing team by highlighting the specific requirements for the PPE and relevant competency checks like risk assessments, needed beforehand. The display team state ‘Firers shall wear flame-retardant outer clothing, ear defenders, gloves, safety goggles, safety helmets and substantial footwear made of leather or similar material’.
The materials used in the protection of the immediate area were also identified as Sandbags, clear bags, mortar Stands, boards. These would also be deployed and monitored whilst ensuring no one except the trained personnel entered the firing area from time of setting up until after firing.
During the display, the display team were informed that they would be required to be extra vigilant in case of sudden changes in wind direction, speed, or weather changes.

The clear up and disposal was the last thing to be covered by the test and evaluation team. For this, they investigated and took note of the risks then found the laws that they must adhere to for the clean-up. This included things such as, misfires being left for 30 minutes before engaging and then being left in water for 48 hours thereafter.
To ensure that all evidence of the display was gone, and no remanence left behind, especially nothing that could be of danger to the public, the test and evaluation team wrote a plan of action for the clear up.

3.6 [bookmark: _Toc150533854]Safety 

The safety team took on the role of ensuring any work undertaken was within the guidelines or the relevant laws that applied to them. Safety is what governs all activities within any workplace, and this is covered by the health and safety at work act 1974. As the stakeholders involved were considered a professional body, they also must adhere to this act.
All stakeholders were linking in with the safety team to confirm that this was the case throughout via meetings and then logging any relevant information in the live stakeholder log (Figure 3).

The safety team covered many aspects to do with the display and surroundings which included:
· Firework compliance – Fireworks to be CE (Conformité Européenne) compliant where a category F marking is given. All fireworks have an F rating but 1,2 and 3 are for consumer use whereas category 4 is for professional use only. Fireworks are covered by the fireworks regulations 2004.
· Noise limits – Upper noise limit of 120db
· Safety distances – The safety distance was not below 32 metres.
· Storage – The safety team found that without an official license as per the explosive regulations 2014, explosives may not be stored for longer than 24 hours for 100kg of hazard type 3 fireworks, and 250kg of hazard type 4 fireworks.
· Public Safety and location – It were pre-agreed within the requirements that the audience would be located in the viewing area as shown in Figure 11, and the display from the far wall of the tidal basin.
· Logistics – To avoid above complications, fireworks were agreed to be ordered 5 days before use, delivered, and stored in an ISO container, situated at a class D distance of 29m as shown in Figure 11.

The safety team were also in charge of designing and signing off a risk assessment for the event. Whilst assessing the potential risks they were informing Swansea council of the planned event and the relevant emergency services to ensure cover was there in case of an emergency. They received information that a first aid station was also required regardless of the emergency cover. Having the marshals working and manning the event would give the security and safety cover needed.

3.7 [bookmark: _Toc150533855]Weather and Shell Calc 

It was made known early in the planning that the weather would always be an item needing continuous monitoring. The procurement team took control of the weather monitoring and managing shell calc to ensure this coincided with their procurement of the correct fireworks for the display.
As stated by Dr Tom Smith [3], ShellCalc is an Excel spreadsheet designed to input and plot the trajectories of a variety of professional firework types under user-inputted wind conditions and model where the debris and “blinds” may fall.
Firstly, the team done their research into the weather for the event and came out with findings that surprised and alerted the rest of the stakeholders. The event was due to commence mid evening time and from 18:00, the weather showed as overcast with low cloud cover which could ultimately affect the visibility of the fireworks behind the cloud cover. From the data, when midnight struck, it showed continuing low cloud cover but worryingly, thunderstorms were due in the area. 
The team struggled to find at what point the weather was due to flip so drastically due to a lack of information available through the evening. 
These results showed that at a point between 18:00 and 00:00, the weather will shift. This was passed on to all stakeholders as this had potential to affect safety of spectators and the storage of the fireworks.

The next order of business was to work with shellcalc and determine various factors linking in with the simulation team.[bookmark: _Ref150364073][bookmark: _Toc150533870]Figure 11 - Event location including areas.


The team were very quick to make stakeholders aware of a major issue which could halt the event. They stated the calculations show due to the weather as reported, the wind would begin the evening blowing northwest and then by the end of the evening, northernly. Along with the calculations from the wind, the fallout and debris from the fireworks would travel around 300 metres. This means it would be blowing directly to where the audience are situated (as shown in Figure 11).
This had an impact on the type of fireworks that could be used for the display and changed a few of the decisions in the lead up to the event.
It was decided that from the calculations, having vertical firing angles would limit any fallout and debris in dangerous places and contain it to the car park and basin. From that calculation, it was then decided to keep the car park out of bounds for the duration of the event.
4. [bookmark: _Ref150106847][bookmark: _Toc150533856]The Fireworks Display

The simulation of the fireworks display, created by the simulation design team via FWSIM is available at the link provided below.

https://www.youtube.com/watch?v=8M51_2Gje8Y

5. [bookmark: _Toc150533857]The Presentation and Feedback

In order to run over the plan for the event, a presentation was put together by the project and then presented to two working professionals for their views and opinions on what could be improved, and whether the event would be viable to take place in the state described.
Each team within the project would be considered separately and then the project as a whole also.

Feedback was handed out after a presentation and it was said that when giving the presentation, although the brief was good, the project manager could speak slower allowing them to be understood more easily and to allow the audience to take it what is being said.
The slides and their presentation were considered to be good as well as good planning and documenting behind them. It was also noted that the project managers log for keeping all stakeholders engaged was considered a very good idea to maintain high levels of communication. The final note was to say that overall, the presentation was given professionally and at a high standard.

At the presentation feedback, it was noted that the comments made from the weather and shellcal team in section 4, were actually false. One of the professionals noticed that although the work and calculations were good and applied in the correct manner, the results are false. The reasoning for this is due to the wind direction for the day of the event. The weather and shellcal team had originally indicated that the wind would start by blowing north-west and gradually turn to blowing north by the end of the evening. The team had failed to realise the wind would not be blowing in that direction but rather, away from that direction. Therefore, it can be stated, the wind for the day of the event would be blowing south-east then east by the end of the night.
Adding this change of information into the planning would therefore not only change the need to reassess safety and storage at such a late stage but, it would also show the debris blowing away from the spectators and harmlessly towards the ocean.

The professionals gave their opinions via the above feedback and then a scoring system out of 100 which can be seen in Figure 12. A high mark of 85/100 was a very good score.
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[bookmark: _Ref150106275][bookmark: _Toc150533871]Figure 12 - Presentation marking.
6. [bookmark: _Toc150533858]Conclusion 

To conclude, from the information in the project and the feedback given that it was a successful plan. 
Overall, towards the project. The project manager has contributed to many aspects but most notably by:​
· The controlling of the budget (including but not limited to approval of spending requests).​
· Assisting in managing a running log of what all stakeholders were up to within the project to ensure deadlines were being met. 
· Being a central point for all communication and ensuring all stakeholders are content and delivering the display to its requirements.

As a project, including all stakeholders, it can be seen, that all limits were adhered to, including:
· Budget. The budget was set at £10,000 total cap and only £2,296.85 of that budget was used. This leaves the customer with a staggering £7,703.15 remaining. Although this is a bonus for the customer, it raises the question whether the display could have been bigger and better for the price allowed.
· The potential maximum NEQ was 950kg due to the distance from vulnerable buildings being 32m, therefore leaving putting as a class E. The total NEQ was 116.27kg, which fell 833.73kg under the lower limit. This was split between 1.3G (99.42kg) hazard category fireworks and 1.4G (16.85kg) hazard category fireworks.

The calculation for wind direction was noted as incorrect by the professionals who viewed the presentation in section 4. The team had worked out the wind direction wrong and it was simply put down to experience and knowledge. This could have been easily avoided had the team picked up on how to understand and read weather correctly. The main problem noticed by the project was down to the fact it was the procurement team who had made this error whilst working on the shellcalc and weather. This serves as a good reminder to not mix teams up into areas where the knowledge may not be quite as strong.
Despite this, the correct method was used to reach all calculations, so it was an easy fix for the team. This is a learning point and can be updated to reflect the change and assist with any safety concerns. Aspects such as spectator protection will be lowered and the need for firing the fireworks at certain angles to aid with fallout would be reduced and therefore making it an easier event to plan for the relevant stakeholders.
For project management, this did not have an impact specifically on the role, although being the head of the project, the project manager ensured that via a short debrief after the feedback, the teams all understood and agreed where the issue lay and how it could be fixed. It was agreed unanimously that the group would not do the work to fix the issue due to the display not going ahead in reality.

As mentioned previously, the safety team had found some issues surrounding the storing of explosives and the length of time. This was spoken about between stakeholders in meetings and further research was done to ensure the display was not affected. The resulting search found that the HSE states [5] ‘If you wish to use the fireworks for a commercial display or for some other work activity, you can keep up to 100kg of hazard type 3 fireworks for up to 5 consecutive days without the need for a license, provided they are kept in their place of intended use’. This confirmed the display was able to go ahead unaffected as the original problem suggested.

It appears the use of systems thinking proved critical in ensuring that the project didn’t fail before it succeeded. It highlighted many issues and allowed the requirements to be set up to a point where priorities were easier to decide upon.

After calculating the use of fireworks within the display. It appeared there would be a lot of wastage due to the items only being available in bunches which were not necessarily required. This therefore left the team with 349 unused fireworks after only firing 332.
This could have been avoided with further research into suppliers or a change of individual fireworks.

From this project, it was learnt that when the correct systems are in place, a project or event can negate a lot of potential issues early on and have a higher possibility of succeeding. Although this is a huge part of it, because essentially everything is a system in place within the project, individual roles collectively are important to connect each other. Project management found that the biggest learning point from the role was how crucial communication can be. Without good planning and communication, a lot of things get missed which then leads to running past deadlines. From the information given by the project, it is evident that communication, planning, and good leadership are the cliché but most important things that will give a project the best chance of success.

References

[1] 	P. m. institute, “What is Project Management?,” Project management institute, [Online]. Available: https://www.pmi.org/about/learn-about-pmi/what-is-project-management. [Accessed 02 11 2023].
[2] 	P. Landau, “What Is Oracle Primavera P6? Uses, Features & Pricing,” ProjectManager, 02 06 2023. [Online]. Available: https://www.projectmanager.com/blog/what-is-primavera-p6#:~:text=What%20Is%20Primavera%20P6%3F,manufacturing%2C%20energy%2C%20and%20IT.. [Accessed 10 11 2023].
[3] 	B. Lutkevich, “Systems Thinking,” TechTarget, 03 2023. [Online]. Available: https://www.techtarget.com/searchcio/definition/systems-thinking. [Accessed 02 11 2023].
[4] 	D. T. Smith, “Shell Calc 'About',” Shell Calc, [Online]. Available: https://shellcalc.wordpress.com/. [Accessed 05 11 23].
[5] 	H. (. a. s. executive), “Storing and selling fireworks,” HSE, [Online]. Available: https://www.hse.gov.uk/explosives/fireworks/industry.htm. [Accessed 10 11 23].
[6] 	J. Chen, “Unsplash,” 02 08 2018. [Online]. Available: https://unsplash.com/photos/fireworks-display-4F4B8ohLMX0. [Accessed 02 11 2023].






		2026722 – Callum Eaton
		Level 4 OME.
		Level 5 Group Project
image2.png




image3.png
Assumptions

* Initial assumptions
* Uni students putting on a display

+  Revised assumptions
- Professional fireworks display team





image4.png
Assumptions

* Initial assumptions
* Uni students putting on a display

+  Revised assumptions
- Professional fireworks display team





image5.jpeg
Group Project — OME Level 4

Notes can be used as a running log of the Project

Notes for the project—06/06/23 — First commencing notes.

SC-Some thoughts on the project going forward, lease amend, update, add, subtractetcfrom
anything on here but ensure that whatever is added or changed is documented by writing i
nextto it IFthat happens of course.

My thoughts for this are simply to incorporate as much as we can from each individual course from
the greater whole. In essence, using buzz words and wording from which course — e.g.

“utilising Gantt charts and time management skillslearned from Study skils, etc or the weather
changes the vector/velocity (probably the wrong words, sorry shorn) calculations shown here,
learned from physics/maths”, or such things as chemical formula for irework colours - Chernistry, a
breakdown of the firework from OME learnings etc. By doing this, | believe we can earn greater

ing knowledge from all areas to show greater understanding of the whole.





image6.jpeg
Group Project — OME Level 4

Notes can be used as a running log of the Project

Notes for the project—06/06/23 — First commencing notes.

SC-Some thoughts on the project going forward, lease amend, update, add, subtractetcfrom
anything on here but ensure that whatever is added or changed is documented by writing i
nextto it IFthat happens of course.

My thoughts for this are simply to incorporate as much as we can from each individual course from
the greater whole. In essence, using buzz words and wording from which course — e.g.

“utilising Gantt charts and time management skillslearned from Study skils, etc or the weather
changes the vector/velocity (probably the wrong words, sorry shorn) calculations shown here,
learned from physics/maths”, or such things as chemical formula for irework colours - Chernistry, a
breakdown of the firework from OME learnings etc. By doing this, | believe we can earn greater

ing knowledge from all areas to show greater understanding of the whole.





image7.jpeg
CELTIC AREWORKS Ltd. ORDER SHEET 2023 e ——





image8.jpeg
Use Case for a fireworks display





image9.jpeg
Level 1

[How Much

Level2

Deliver pyrotechnics

[Delver all pyratechnics required

Logistics [Store pyrotechnics Store all pyrtechnics on site
Sat up viewing areas at approprate
[set up viewing areas gistance fom displa
Set up iing point depending on weather
setup et up firing point onditions
[Conduct fireworks display Conduct display efectnely
Display

Cleanup

|Conduct clean-up operations

Conduct clean-up operations n and around
the desplay area





image10.jpeg
Use Case for a fireworks display





image11.jpeg
Level 1

[How Much

Level2

Deliver pyrotechnics

[Delver all pyratechnics required

Logistics [Store pyrotechnics Store all pyrtechnics on site
Sat up viewing areas at approprate
[set up viewing areas gistance fom displa
Set up iing point depending on weather
setup et up firing point onditions
[Conduct fireworks display Conduct display efectnely
Display

Cleanup

|Conduct clean-up operations

Conduct clean-up operations n and around
the desplay area





image12.png




image13.png




image14.jpeg
Conduct clean-up operations
ity Il g L

1p firing point

Set up viewing areas

Store pyrotechnics

Deliver pyrotechnics

200

300

400

500

600

700

800




image15.png




image16.jpeg
Conduct clean-up operations
ity Il g L

1p firing point

Set up viewing areas

Store pyrotechnics

Deliver pyrotechnics

200

300

400

500

600

700

800




image17.png




image18.jpeg
Stanchans

anual tming

[r—

[ oyusn | ypame
E——— [T p—
Tepehican Qinits P‘wh“l building | building erection
[ L e .

o clean .





image19.jpeg
5|2
Design feature < | 28 b S
8|S |e|2|e £ 5
«13|g|8|5|2 £|= 2
slzl=lg|s|Ele|E 8 H
z s|E|3|z|2|5|35|8 3
E|8 |5 ol - I - 2
Functonatiy
Deliver pyrotechnics 365
Stor pyrotechnics 579
Setup viewing areas So7 :
Setup firing point &7 t
(Conduct freworks dsplay 70
[Conduct dean-up operations | 385

3207 3773 [ 12532] 7325 | s | sazs [ 12529 2525 | 3557 3557





image20.jpeg
Next day clean up

Immediaté clean up

Eletronic firing

Electronic fiming
abe

abels
Field modules

Crowd fencing
Warmraus\gns and directions
& in ISO Container

Delivery by road

|

=————ul

I

I

0 2000 4000

6000

8000

10000

12000

14000




image21.jpeg
5|2
Design feature < | 28 b S
8|S |e|2|e £ 5
«13|g|8|5|2 £|= 2
slzl=lg|s|Ele|E 8 H
z s|E|3|z|2|5|35|8 3
E|8 |5 ol - I - 2
Functonatiy
Deliver pyrotechnics 365
Stor pyrotechnics 579
Setup viewing areas So7 :
Setup firing point &7 t
(Conduct freworks dsplay 70
[Conduct dean-up operations | 385

3207 3773 [ 12532] 7325 | s | sazs [ 12529 2525 | 3557 3557





image22.jpeg
Next day clean up

Immediaté clean up

Eletronic firing

Electronic fiming
abe

abels
Field modules

Crowd fencing
Warmraus\gns and directions
& in ISO Container

Delivery by road

|

=————ul

I

I

0 2000 4000

6000

8000

10000

12000

14000




image21.png
Procurement Totals

- Display time: 2m 30s

- Number of fireworks purchased: 16 cases, 681 units
- Number of fireworks to be used: 332 units

- Unused fireworks remaining: 349 units

« Total materials cost: £2,296.85 (£2,500 budget for £1000
per minute)

= Materials cost for used unit

: £953.30

- Total NEQ: 116.27kg (close to estimate from design)
= HCC 1.3G Total: 99.42kg

= HCC 1.4G Total: 16.85kg
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