


Contents
References	2
Abstract	3
Introduction	3
Initial Roles Assigned	4
Preliminary Stages/Planning	5
Highlighting of Critical Role Outputs	5
Use of Resources to Gain Critical Information.	6
Midway Stages/Planning	6
Song Choice	7
Colour Scheme	8
Showpiece to Amplify Chosen Theme	8
Design Software and Limitations	9
Firework Choice	10
Shell Calc	12
Final Stages/Planning	12
Case study into blue fireworks	13
Trials and Testing	13
Progress Review Meeting	13
Output of other team members	14
Chris	14
Tom	14
Hayden	15
Luke	15
Board Meeting and Brief	16
Creation of the PowerPoint	16
Creation of a Script	16
Feedback from PowerPoint Delivery	17
Reflection	17
What went well?	17
What did not go so well?	18
Reflection on Working Remotely	18
Conclusion	18



References

[1] 	S. Miller, “Live Action FX,” Live Action FX, 03 12 2018. [Online]. Available: http://liveactionfx.com/. [Accessed 15 12 2023].
[2] 	Smart Pyro, “SMart Pyro,” 01 01 2020. [Online]. Available: http://www.smartpyro.co.uk/. [Accessed 13 12 2023].
[3] 	MangoData, “Classes 1-9 Dangerous Goods,” ADR Dangerous Goods, 02 06 2017. [Online]. Available: https://adrdangerousgoods.com/eng/articles/dangerous-goods-hazmat-classes/. [Accessed 15 12 2023].
[4] 	J. Denham, “Bonfire Night: 50 best fireworks songs to get your party banging,” News, pp. 1-2, 05 November 2015. 
[5] 	J. Wharton, “Forces.Net Challenger 2,” 28 August 2020. [Online]. Available: https://www.forces.net/technology/weapons-and-kit/challenger-2-everything-you-need-know-about-britains-tanks. [Accessed 15 12 2023].
[6] 	FW SIM, “FW SIM PRO,” FW SIM, Amsterdam, 2022.
[7] 	Happiness Firing Sytems , “Firework Display Ignition System,” Happiness Firing Systems, Hunan, China, 2021.
[8] 	A. @. BPA, “ShellCalc Pro,” British Pyrotechnics Assosication, Cambs, Nov, 25,2022.
[9] 	H. Kanchwala, “Why Are Blue Fireworks Rare?,” London, 2023.
[10] 	Dept For Transport, “Moving Dangerous Goods,” Gov.UK, London, 2012.
[11] 	Cherry Red Records, “Cherry Red Licencing,” Cherry Red Records, 12 05 2023. [Online]. Available: https://cherryredlicensing.co.uk/. [Accessed 12 12 2023].
[12] 	C. Gallow, “What It Takes to Give a Great Presentation,” Harvard Business Review, 06 Jan 2020. [Online]. Available: https://hbr.org/2020/01/what-it-takes-to-give-a-great-presentation. [Accessed 05 12 2023].
[13] 	D. Holley, Feedback from Presenation, Swansea: UWTSD, 2023. 
[14] 	T. D. Fox, Firework Storage Container Image, Swansea: Self Published, 2023. 
[15] 	H. Gibbs, Firework Display Weather Plan, Swansea: Self Published, 2023. 
[16] 	L. Reidy, Table of Requirements, Swansea: Self Published, 2023. 




Figure 1- Display Variables Slide from PP	7
Figure 2- Display Piece slide from PP	9
Figure 3- FW Sim Logo [6]	9
Figure 4- Labelling System slide from team PP	10
Figure 5- Bill of materials/ cutting list slide from team pp	11
Figure 6- Shellcalc Calculations slide from team PP	12
Figure 7- Tom's container location image [14]	14
Figure 8- Diagram Showing alternative firing points from team PP [15]	15
Figure 9- Systems Engineering requirements from Luke Reidy [16]	15
Figure 10- Into slide from team PP	16
Figure 11- Feedback from executive board [13]	17























[bookmark: _Toc153537935]Abstract

This report explores the various stages involved in creating a pyrotechnic display to music. Highlighting information about the briefing given to the team and their progression intro initial research and planning stages of the project. This included technical research into the science and engineering behind pyrotechnics allowing them to understand the requirements further in order to begin exploration into a theme that would allow them to apply to OME and UWTSD. The report transitions into discussion the strategic process carried out by the team in order to ensure an effective, visually pleasing pyro to music display was produced. All team members worked individually and as a team, relying on each other for critical information to complete the next task, this included the production of a safety plan, risk assessments and environmental clean up plan as examples. The report shows the collation of this information into one coherent PowerPoint presentation which was briefed to the team’s executive design board, upon completion of this reflection is discussed of the overall process highlighting positives, negatives and things learned.

[bookmark: _Toc153537936]Introduction
The task was first briefed to the team requiring students to work as a small design team to engage with the task given on order to resolve the tasked design problem. The brief set out the requirement to produce a pyrotechnic display to music output as the main deliverable. 
In this report, the author will be exploring the path taken to create a fireworks display in celebration of completion of the level 4 OME course at given at UWTSD. Focussing on the teamwork and route taken to create, plan and execute a fireworks display that would perform its primary function of entertaining the crowd and creating a celebratory atmosphere in the theme of OME and UWTSD respectively. With the application of fireworks acting as a platform to explore the ability to plan an OME related event without impediments such as classification and IP preventing the ability to produce and explorative output. Throughout the report the process of conceptualising, planning, and executing a display is detailed. Showing the development of team working techniques, also displaying team members taking on a specific roles and duties to achieve the desired output. 
[bookmark: _Toc153537937]Initial Roles Assigned
The project brief was delivered to the design team by members of the board and a pyrotechnic to music SME (subject matter expert), this highlighted the apprentices who would assemble to become members of the project team. This consisted of Liam Stephenson (author), Thomas Diaper Fox (DSTL), Hayden Gibbs (DSTL), Christopher Belton (DSTL) and Luke Reidy (DSTL). 
It was suggested in the brief that the five suggested roles were used as followed.
· R&D / Design
· Test and Evaluation
· Safety
· Manufacturing 
· Breakdown and Disposal (Including waste disposal.)
After returning to the workplace, the author organised an initial debrief with the team to discuss the task in hand in further detail, addressing any initial concerns coming as a direct outcome of the briefing given at UWTSD. The author decided it was best to create a OneNote shared workspace containing all essential criteria needing to be completed to begin development of the firework display. This included tasks such as market research, risk assessments and simulation of the desired output of the display. After completion of the meeting the author used initiative to create role profiles specific to the team, through having prior understanding of the team members’ strengths and skillsets. This was tabulated ready for the next meeting with the expectation of the roles and duties to increase as the project progressed and developed. 
Luke – Systems Engineering application to the project.
Tom – Licencing requirements, insurance, storage, transport. 
Hayden - Weather condition assessment, location, safety area planning, environmental considerations.
Chris – Production of risk assessments and trials plans for trial/event, collation of team info. 
The author took on responsibility of the project manager role, taking responsibility for organising and planning design reviews and boardroom discussions. Working closely with all team members, creating a team one note to divide up workload and track the progress of assigned roles. 
Alongside this the author fulfilled a role in research and design. Being responsible for carrying out research into what was required from the ‘product’ i.e. the firework display, then applying this to research gained through study into fireworks available for purchase, their effects, composition and more. As the fireworks designer, responsibility was held for creating a design that fulfilled the brief and followed the theme of the OME course and UWTSD as a whole. Ensuring to consider factors associated with each type, such as timing, colour schemes, size, and ease of choreography to create a display that was enjoyable for guests to watch at the graduation ceremony. Another part of this role included being responsible for the coordination of the assigned budget of ten thousand pounds, or two thousand pounds per minute maximum. This required awareness at all times of the value of the fireworks used which could be estimated through research or available offerings both commercially and wholesale. This included the requirement of a showpiece used in the display to follow the same themes and improve the visual experience for guests at the show. Overall, this was an essential role in fulfilling the product and output, requiring input from all team members throughout the design process, the information and decisions made determined with this information would adapt the work direction of all assigned roles. 







[bookmark: _Toc153537938]Preliminary Stages/Planning

[bookmark: _Toc153537939]Highlighting of Critical Role Outputs
With the use of Luke’s systems engineering approach, the key outputs from the authors role were highlighted as.
· Budgeting
· Visually pleasing display 
· Theme to suit UWTSD and OME course
· Music choice to suit/represent UWTSD and OME course.
· Creation of a ‘showpiece’

The critical outputs of the authors role were found to be.
· Display simulation 
· Implementation of a design theme
· Choice of fireworks to be used.
· BOM of fireworks to be used. 
· Quotes for firework purchase.
· Budget control. 

[bookmark: _Toc153537940]Use of Resources to Gain Critical Information.

Initially an understanding of health and safety regulations related to fireworks was gained. This was deemed important due to this being a public event and the attendance of friends, family and colleagues ensure that safety was the main priority whilst planning the event. Especially whilst advertising the universities diverse opportunities with the project.
Understanding of explosive regs, ADR and compatibility issues of chosen fireworks. 
Preliminary information provided by Stephen Miller of Live Action FX [1] allowed a brief introduction into the world of fireworks and an insight into his first-person experience running a pyrotechnics to music company. Allowing the author to understand the critical decisions needing to be made as the designer and operator of this type of display and create an effective output. Similarly, the author used contacts made through their career who work for ‘Smart Pyro’ [2] to discuss further and increase their breadth of knowledge.
Internet sources were used to gain understanding of the range of fireworks available worldwide, particularly focusing on the use of YouTube videos to gain an understanding on a personal level as to what was felt to be an effective pyrotechnic display to music. Learning which effects worked well to the beat and others that was felt to be ineffective at capturing an audience’s attention, developing into applying this to the concept brief. 
Initial research took place at a basic level into the physical aspects of fireworks and their makeup, highlighting the use and function of each component. Including the shell itself, used for creating an aerodynamic vessel to transport the load to the desired height, the fuse used for initiation of the propellent fill to begin propulsion of the firework, known to burn at about 1cm per second. The bursting charge used to create the desired effect upon arrival at the specified height. Moving further into research gaining an overview of the range of compounds used to fill the fireworks, including a range of oxidizers and chemicals mixed for colour output, for example strontium for red.
Initial research was carried out into the hazard classification associated with each firework effect type showing that most fireworks were categorised as UN0335 and of hazard classification 1.2 of below dependent on size and effect. [3] 

[bookmark: _Toc153537941]Midway Stages/Planning

[bookmark: _Toc153537942]Song Choice[bookmark: _Toc153539321][bookmark: _Toc153540601]Figure 1- Display Variables Slide from PP

After research into suitable songs for a pyrotechnic display it was found that most music used for displays are very generic and follow a similar style. Mostly consisting of songs that contain the words, bang, boom or similar. [4]. It was decided by the author, through consultation with the team, that a unique song should be chosen to set the team apart from other contracting firework companies. After continued research and idea mapping that the song ‘Nellie the Elephant’ by ‘Toy Dolls’ in 1984 was the strongest candidate to take further into the design stage of this project. 
The author concluded that this song filled the requirements with a strong beat and unusual rhythm/tempo, this would allow for a unique display due to the dramatic change between a calm melody and chaotic chorus. Allowing for a range of fireworks to be used to synchronise in two distinct styles, displaying what the company is capable of. It allowed for the author to push themselves further to create a display with a large, shocking effect for the audience of the graduation fireworks. This opened the possibility to investigate larger diameter shell fireworks due to the large crescendo at the ending of the song, which would leave a lasting impression on the guests of the event and improve the reputation of the fireworks company. It was felt this song suited the theme of the OME course due to its intense changing of pace whilst studying vocationally, its comedic value highlights the fun had on the course by students and their progression towards a busy time completing evidence and final submissions in late 2023. It would complement the use of the effects researched at earlier stages due to its intensifying nature, enabling the ability to display the use of timing calculations and research to achieve satisfying music to visual effect synchronisation. Its short nature of just one minute thirty seconds was well suited to keeping the display budget friendly to save money for UWTSD or allow other team members to spend more money on their area of the production. The less than two-minute time scale allowed Hayden to define when the display could take place and its finish time, meaning he could finish up advertisement posters and get them out to potential guests ahead of time. Furthermore, allowing Chris to add this into the activity plan and risk assessment so the information was officially documented and could be applied to the events’ safety considerations.

[bookmark: _Toc153537943]Colour Scheme
As highlighted by the systems engineering approach, the fireworks display had to suit the theme of UWTSD and the OME HNC course. Ideas were collated through the use research and exploration, using internet sites and YouTube to find examples of pyrotechnic displays to music that fulfil a colour scheme for a particular event or celebration, i.e. red fireworks for a team’s football promotion event. The author had to idea to use the colours of the UWTSD crest to best fit the design requirement as it best represented the university due to being the official logo, this idea was thought of due to the use of the tools available for research to aid develop a suitable design solution. It encapsulated the use of the crest colours and applied them to the fireworks display, with the use of blue, gold and yellow visual effect fireworks to continue the colour scheme throughout firings. The idea was pitched to the team for approval at a review meeting, and was met with positive agreement from Tom, Hayden and Chris who had attended the planned meeting. With the suggestion from the team to use accents of red to contrast and merge between theme colours, this was agreed by the author and would begin implementing this. Due to not all team members attending this design review meeting a majority percentage vote was agreed and the idea taken forwards, this design output did not have any effect on other team members work apart from Hayden who could apply the theme to any advertising he was producing. 

[bookmark: _Toc153537944]Showpiece to Amplify Chosen Theme 
Within the initial design review, it was discussed that the theme could be solidified with the use of another application of something OME related to clarify to the audience what the firework display was in celebration of and act as a delighter to the guests.  Use of knowledge gained over the duration of the OME course was used as the tool to create a range of ideas that would create the desired theme of OME. These ideas were then considered in terms of cost and how applicable they would be to the team’s display, finally reaching a conclusion of the most suitable.  The most suitable idea was found to be the use of the outline /shadow board of a challenger 2 tank, a staple image of the British Army and one of the first applications you think of for OME [5] . Its suitability was found to be stronger upon further consideration, due to it having a containing most aspects of OME, including explosives, projectiles, small arms on some regiments, pyrotechnics and explosive transport. Through the creation of a CAD model outline with the use of SolidWorks, a scale shadow could be created to be placed in the foreground of the teams’ display using forward illumination effects to show it to the audience clearly. As a contingency plan in the event of strong winds or direction changes this would have its orientation altered or removed all together to prevent a hazard for the guests. This needed to be highlighted in Chris’s risk assessment and activity plan as it would become a large part of the show. Tom would use this display piece to hide the day store container during the event to make the companies’ overall output look more professional due to being manufactured in house to a high standard using high quality, waterproof materials to account for all expected weathers. 

[bookmark: _Toc153539322][bookmark: _Toc153540602]Figure 2- Display Piece slide from PP


[bookmark: _Toc153537945]Design Software and Limitations[bookmark: _Toc153539323][bookmark: _Toc153540603]Figure 3- FW Sim Logo [6]

As part of the authors’ responsibilities, they were required to create a simulation of the team’s firework display to show the design board a representation of the product that would be provided to them. This would ensure they were happy with the output prior to the main event. This was a critical part of the design process as it was the critical primary output of the project and would be the final product for customers and guests at the display. 
The software ‘FW SIM’ [6] was used as the tool to enable a simulation of the team’s display to be created. This is specialised software is widely used across the pyro to music community and was recommended to the author by Stephen Miller during the design brief. This software required a licence that was not possessed by the firework company, so the designer applied for a professional trial to enable them to design, simulate and choreograph a display. 
The working procedure followed began with by downloading an mp3 file for the song choice of Nellie the Elephant, this was then imported into the software allowing the song waveform to be viewed and analysed. This allowed the designer to view and gain understanding of the waveform, being able to visualize the changes in intensity, rhythm, melody and beat, enabling pyrotechnic effects to begin being linked with various parts of the track to synchronise to these variables. Next the use comprehensive list of commercially available fireworks were used for experimentation against the song to find the best suiting effects for sections of the song, ensuring to include a variety of colours, effects and patterns to fit the design brief. 
Next the fireworks were looked at in more detail, looking at their timings, height of effects and delays between initiation and detonation. This finalised the fireworks and effects that could be used in the display ensuring they were fine tuned to give their effect on specific beats and song sections to give a visually pleasing display and fulfil the design brief.
After the completion of the choreographing stage the designer created a rendering of the simulation to show a real time representation of what the firework display would look like on the day of graduation and was ready to be used for further board design reviews. [bookmark: _Toc153539324][bookmark: _Toc153540604]Figure 4- Labelling System slide from team PP

The output of this confirmed that the ‘Happiness’ firing pack [7] would be used to initiate all fireworks used in the display, with FWSim aiding the creation of a labelling system that could be used upon collection of the fireworks that could be passed to tom for when he receives them. 
The simulation outputs influenced the whole team’s progression on the project, for example the known use of 8” shells confirmed the highest hazard classification to Tom as 1.3G who could continue further with his research into regulation and transport. The max height of the largest firework was passed to Hayden who could then use this information to estimate the cover needed to fulfil environmental regulations and safe area. 

[bookmark: _Toc153537946]Firework Choice

After the completion of a successful simulation the author was enabled to create a cutting list of fireworks that would need to be procured for the event using those offered within FW Sim. Upon reflection and research, a lot of these fireworks were not real fireworks or were no longer produced for sale, this caused issues when attempting to create an estimated cost for the display designed. At this point the author called a meeting with Tom to discuss the UN class and Hazard classifications of the fireworks suggested by FW sim, it was concluded between them that it would be best for regulations that the largest fireworks for the display were of 1.3G and UN Class UN0335 to aid processes. With the use of previous research carried out in earlier design stages of design, a list of firework sales companies was collated, these were used to look for alternative manufacturers of the firework models found using the simulation software. As can be seen below a bill of materials was produced to document the required OME for the upcoming event to understand what will be used and how much it would cost. This was done to ensure the author had fulfilled their role to meet the design spec whilst staying within the desired budget. It also confirmed to the rest of the team critical information that was needed to fulfil their roles, for example the total NEQ of fireworks needing to be stored and transported for the display was very important information to Tom as this was his critical role for the team. Similarly, this information was very much required by Chris, knowing the UN numbers, hazard classification this could be applied to the activity plan and risk assessment for the event to state what risks would be present for 144kg of 1.3g fireworks. Through the collated £3211.30 price of materials shown it is clear to see the author fulfilled their role of budgeting ensuring this was below the maximum price stated. [bookmark: _Toc153539325][bookmark: _Toc153540605]Figure 5- Bill of materials/ cutting list slide from team pp



[bookmark: _Toc153537947]Shell Calc[bookmark: _Toc153539326][bookmark: _Toc153540606]Figure 6- Shellcalc Calculations slide from team PP


Information was received from Hayden after he had carried out research into the expected weather for the date of the event. He notified that using a weather forecast months in advance was not the most effective method but passed on his findings to me with two possible weather scenarios expected for the planned date. This information was crucial for the show designer as this could be applied into the simulation of the display to account for differences caused in timings and drift of the fireworks from their intended detonation point. 
The program/code ‘ShellCalc V5’ [8] was found through research into the pyrotechnics to music industry, it was confirmed by Stephen Miller that he uses this to high effect and accuracy in his own shows. Due to Hayden being too busy with work commitments to fulfil this task, the author broadened their responsibilities and worked on this task in their absence. The minimum variables required to achieve output from the code is, wind speed, wind direction and the shell diameter. This confirmed that the largest shell could end up at 97 meters away from the initial firing point, this information would be crucial for Hayden’s environmental impact and clean-up work. Moving further into critical display-based decisions for if the display would need to be moved in the most severe conditions.  Similarly, Chris would need to include this in the activity plan due to the increased projection of hazards.



[bookmark: _Toc153537948]Final Stages/Planning

[bookmark: _Toc153537949]Case study into blue fireworks
It was found that a lot of blue fireworks contain arsenic or are very hard to procure, this meant that a case study needed to be carried out into these fireworks to ensure they would be fit for purpose. Research was carried out with the use of internet sources to increase the designer’s knowledge of blue fireworks in order to report back to the whole team about the findings. It was found that blue fireworks have recently become more readily available but come with a drawback caused by its complex chemistry. Causing the compounds to frequently be unstable and therefore do not produce the desired effect. Moreover, the burn temperature is essential to creating the blue effect and within a tight span of temperatures, therefor too hot or too cold a burn would prevent the effect burning blue [9]. 
[bookmark: _Toc153537950]Trials and Testing
It was agreed that it would be effective to carry out an OME style trial of a sample of the fireworks the team had planned to use in the display. This would aid the team’s understanding of the pyrotechnics being used. The trial aimed to gain data about how effective the blue fireworks were at preforming their desired effect of if they performed closer to green. The following variables were measured and compared during the trial. 
· Colour 
· Brightness 
· Intensity and duration of sound
· Volume of event 
· Size and diameter of effect
· Velocity of propulsion
· Fuse burn time variation.

Results were gained through testing and trialling three fireworks of each type that were being used in the graduation display. It was found that Celtic fireworks were the most reliable, consistent manufacturer across all models used, their blue fireworks gave the desired colour effect to fulfil the brief. Therefore, the BOM was changed to reflect purchasing fireworks over other manufacturers. 
[bookmark: _Toc153537951]Progress Review Meeting
The author organised a peer review at the workplace to ensure attendance of the design team to discuss design routes taken and decisions chosen during this time. The aim was to collate all information that had been gathered through the various design areas each team member had focused on, allowing the creation of one single document that would contain this data. Not all team members attended this meeting, but the key members were present to discuss design, safety, legislative and environmental information. With research into systems engineering missing from this meeting, it was felt this was not crucial, so the meeting continued without this team member. 
After concluding this document, a final design review with board members was planned for the following week to display progression made to overseeing managers. Through open discussion, this meeting revealed the team had conducted effective research but had achieved too much detail for the requirements. It was advised by the board that this was scaled back to fulfil the time requirements of the meeting and final customer brief. 
[bookmark: _Toc153537952]Output of other team members 
[bookmark: _Toc153537953]Chris
Chris completed his responsibilities as part of the systems engineering approach created by Luke. He provided the team with the documents he had produced in support of the display, without which could not go ahead, showing how critical it was. This included the creation of an activity plan and risk assessment for the main event, ensuring safety of the guests and the team. Highlighting the hazards to be aware of and an explanation of contingency plans like the alternative firing point location and the change of orientation of the firing location towards the wind. Chris also created the trials plan and risk assessment for the blue researching task alongside the author, enabling deeper understanding of the fireworks used and how to best execute the blue effects to fulfil the UWTSD theme. His developed understanding of safety relating to the event ensured the first aid kits were close to the firing point to aid staff in the event of an incident. 
[bookmark: _Toc153537954]Tom 
Tom was efficient in discussion and information sharing in the design review meetings organised by the author. He was clear in sharing his knowledge of fireworks gained through research into the ADR regulations [10], confirming that our fireworks would need to remain under 1.2 hazard classification in order to create ease of transport. After further development it was prove easier to transport the OME straight to the university just before the event for storage, also reducing risk due to reduced storage times. He was able to suggest an effective storage location based near to the Jetty at UWTSD, 150m from the nearest university building, adhering to the storage regs and licencing requirements for 1.3G fireworks. Moreover, adhering to the rules set by Swansea council. Tom worked with the author to fulfil licencing for the audio usage with Cherry Red Records [11]. As per the website a temporary licence was applied for through PPL PRS by Tom due to the author being busy on other tasks this was shared to ensure completion in time for the final board meeting. It was also agreed that the challenger 2 outline would be used to cover the container during the event, creating adequate lighting for viewers to see whilst removing the need to move the container for the display. [bookmark: _Toc153540607]Figure 7- Tom's container location image [14]



	

[bookmark: _Toc153537955]Hayden
Hayden’s critical output was his research into the weather for the display. This allowed for final decisions to be made by the designer on the display and create a design/plan for the contingency in the event of poor weather conditions. Effectively a simple change in orientation and moving the crowd closer to the UWTSD library. He confirmed the time of the event would be 21:57 and last for one minute and thirty seconds. Hayden continued to confirm plans to prevent any environmental impact post event, including the use of a FOD plod to collate waste and the implementation of a ‘catch net’ around the firing point to prevent waste entering the ocean. His final output was the production and printing of advertising material such and posters and leaflets, used to gain interest in the show and therefor money for the company to spend on equipment and the pyrotechnics. [bookmark: _Toc153540608]Figure 8- Diagram Showing alternative firing points from team PP [15]

[bookmark: _Toc153537956]Luke
Luke applied the use of a systems engineering approach to document requirements needing to be fulfilled by the project team. This ensured all criteria points were documented for the team members to begin ticking off task and confirm when they had been met during the various design stages. The use of this technique allowed the author to use the systems engineering toolkit in order to improve their design process, breaking it down into design stages as shown in this document. The ability to left shift was the most effective, allowing tasks to slide in terms of date in order to prioritise more critical tasks in the design creation. For example, the delay of the FW Sim creation to carry out more research into the types of fireworks effects offered to the team. 
[bookmark: _Toc153540609]Figure 9- Systems Engineering requirements from Luke Reidy [16]


[bookmark: _Toc153537957]Board Meeting and Brief

[bookmark: _Toc153537958]Creation of the PowerPoint
Author used initiative to book out a meeting room a week before the delivery, inviting the design team to collate all ideas into coherent presentation ready to present to the board for review. 
This required all team members to come with their research and knowledge to come along and create the PowerPoint together. This idea worked well in principle but only the designer and Tom turned up to this meeting, it was decided best that all team members create their own slides ready for the for the designer to upload them from the One Note to the final presentation. 
[image: ]
[bookmark: _Toc153540610]Figure 10- Into slide from team PP

[bookmark: _Toc153537959]Creation of a Script
The designer notified the team via email that they felt it would be effective to create a group script with the use of the one note. This would aid all team members know what would be presented by other team members to prevent coving the same points or topics twice. Again, in practice this was proven not to be effective as progress was not made by other team members. Therefore the author used initiative to write their own and carry out research into best give a presentation to the board of directors related to the fireworks display [12].

[bookmark: _Toc153537960]Feedback from PowerPoint Delivery[bookmark: _Toc153540611]Figure 11- Feedback from executive board [13]



[bookmark: _Toc153537961]Reflection

[bookmark: _Toc153537962]What went well? 
As shown by the results received from the assessment board, the team produced an effective presentation and a coherent explanation of all factors relating to the display. The progression shown from being behind on delivery to having too much information at review was balanced well into a well-timed presentation. Proving success working around the busy schedule of team members to cover all bases, including at score for the display simulation at above 75%, proving success for the designer. The systems engineering toolkit was very effective in ensuring high quality output, segregating roles and responsibilities to ensure completion and allowing for left shifting to be used to prioritise other tasks. 
[bookmark: _Toc153537963]What did not go so well? 
It proved difficult to get all team members into one location for meetings and discussions, causing delay in completion of critical tasks and reducing the initial quality of work and progress. Certain team members were not in cooperative in interacting with the group, including response to digital communications when contacted by the designer. This caused difficulty in workflow and communication as updates were not given about specific tasks. The regular unplanned absence of this individual eventually resulted in the team members taking on extra responsibilities across the board in order to ensure critical tasks were completed. Similarly, a substantial proportion of the second stage systems engineering was not completed until remarkably close to the delivery, meaning this effective method for the final stages. 
[bookmark: _Toc153315424][bookmark: _Toc153537964]Reflection on Working Remotely
Remote working was effective for flexibility of the design team, especially away from the university environment. In theory this would have created for a highly effective environment as work could be done on an as and when basis. In practice this proved to be ineffective, due to the diversity of team members with different working styles, some preferred to get work done in their own time and others made best progress when in person with the team. This was amplified by the need for team members to fulfil commitments within the workplace, which for certain team members was prioritised over work on the display resulting in uneven contribution across the team. The use of remote working created a greater left shift in terms of systems engineering than planned, with more than one team member doing this it meant that jobs dependent on information from other colleagues.
[bookmark: _Toc153537965]Conclusion 
After completion of the design stage in preparation for the team’s pyrotechnic display to music it is clear to see the design criteria was met fully, ensuring a visually pleasing display was created, synchronised effectively to music using the scientific and physical understanding of fireworks and pyrotechnics gained. The team worked efficiently to overcoming the numerous challenges explained this report, including the accounting of other workplace pressures, having not enough content and then too much. Overall, the production of activity plans and risk assessments reduced the hazard risk multiplier to as low as reasonably practicable, creating a safe environment for guests. Throughout the project a lot was learned, including the importance of effective teamwork, communication, and the ability to adapt to different situations in the process including both technical and logistic problems.
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PICKING OUR FIREWORKS

Hazard
Effect Nm. Used Manufacturer Calibre NEQ (Kg) Total NEQ (Kg) Classification UN Class Price Total

200mm/8" Mortar 19 RKM 200mm/8" 3.17 60.231.3G UNO0335
4" Blue to Gold 11 Celtic 100mm/4" 1 111.3G UNO0335
6" Blue Flashing 10 Celtic 150mm/6" 1.11 11.11.3G UNO0335
Bengal Light Orange 1 1st galaxy N/A 0.05 0.051.3G UNO0335

66.82 £1,269.58
1434 £ 157.74
16.00 £ 160.00
3.00 £ 3.00
£ 258.00
Fountain Gold 8 Celtic N/A 0.22 1.761.3G UNO0335 297 £ 23.76
Fountain Blue 3 Celtic N/A 0.23 0.691.3G UNO0335 548 £ 16.44
Blue to Gold Rain 30 Leeds 150mm/30mm 0.38 11.41.3G UNO0335 £
Peony Gold 14 Celtic 150mm/6" 1.05 14.71.3G UNO0335 224 £ 3136
Gold Crown Cake 28 Celtic 30mm 0.3 8.41.3G UNO0335 12.39 £ 346.92
Blue Cake 50 Celtic 30mm 0.3 151.3G UNO0335 £ 7.81 £ 390.50
Warimomo Orange 1RKM . 3.51.3G UNO0335 £100.00 £ 100.00
£

Zylinderrackete Ghost 9 Feuerwerkshop  / s 4.51.3G UNO0335 £ 45.00 405.00

1.70 51.00

£
£
£
£
Comet Gold - Long 60 Roeder Feuerwerk 50mm 0.029 1.741.3G UNO0335 £ 430
£
£
£
£
£
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