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Goal: Increase the popularity of E-Scooter 

during the winter
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Business Case

Retail

$499.9

Subscription

12.99 monthly

49.99 seasonal
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System requirements
Functional Requirements
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System requirements

• Safety protection

- Heat Shrink Wrap

• Temperature control system

- Automatic detection and control

- Resistance Heating System

- Prevents the battery from overheating

• GPS system

- Locate lost electric scooter
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System requirements

Non-functional requirements

• Performance and scalability

• Portability and compatibility

• Reliability/Maintainability

• Localization

• Usability
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Hardware Design

• 48 V, 10 A battery Pack

• 13 cells in series

• 4 rows in parallel
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Hardware Design

• Battery Management System

• Insulation Layer
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Data Acquisition

• Sensor -> Signal Processing -> Cloud -> Web
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Sensors

Temperature Sensor

Voltage Sensor

Current Sensor

GPS Sensor
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Raspberry Pi + Azure Cloud
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Assumptions

• Scooters can still function standalone is certain environmental 

conditions.

• Scooters can still function while being charged.

• Scooters have similar charging protocols.

• Materials and equipment will be available for this project.
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Risks

• Charging below temperature

• Damaging Battery Physically

• Fire Hazard Overheating

• Over/Under voltage

• Shock risk & Dead shorts

Solutions

• Battery Heater

• Battery Insulations

• Enclosure

• Voltage and Current 

sensors

• Battery Management 

System & Testing
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Risk Management

Likelihood of exposure to hazard (1-5): 3 – Possible

Consequence of exposure to hazard (1-5): 3 – Moderate

• Training and proper PPE (For those working with the battery)

• Have an Emergency Plan (Bucket sand, Ventilation, etc.)
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Gantt Chart

Details of 

Gantt chart.
• Initiation, 

Planning and 

Conceptual 

design were 

completed.

• Testing and final 

submitions will 

be done before 

2022/12/22.
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Gantt Chart

Bar graphs show 

the time, 

duration and

progress of tasks.
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Milestones

• Phase 1 and 

2 were 

completed.

• Dates for 

Phases 3, 4, 

and 5 are 

Scheduled.
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Budgets18650 

Battery*52

$260 

Battery 

Management 

System

$12.99 

Battery Insulator $21.64 

Raspberry Pi $119.86

Heat Sensor $22.05 

Current Sensor $12.99

Voltage Sensor $10.20 

Toatal cost of materials will 

be $443.73.

All the budget which will be evenly 

split among 5 of the members.
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