Power System

Phase 2 Requirements: 
Power Storage “Batteries”
1. The Daedelus shall use all secondary rechargeable batteries.

2. The Daedelus shall use 9 Lithium-Ion batteries, Sony 1860HC, each with a specific energy of 114.627 W-hr/kg.

3. The Daedelus batteries shall have a Depth of Discharge of 20% and an Efficiency of 90%.

4. The Daedelus batteries shall have 6 cells per battery string.

5. The Daedelus batteries shall produce 5.6 W*hours per cell.

6. The Daedelus batteries shall have 16 strings.

7. The Daedelus batteries shall have 96 cells per battery.

8. The Daedelus batteries shall have an individual length of 9.764-inches.

9. The Daedelus batteries shall have an individual width of 7.362-inches.

10. The Daedelus batteries shall have an individual height of 3.583-inches.

11. The Daedelus batteries shall have a combined volume of 1.341 ft^3.

12. The Daedelus batteries shall have an individual mass of 4.69 kg.
13. The Daedelus batteries shall have a total mass of 42.21 kg.

14. The Daedelus batteries shall have a cell capacity of 1.5 A*hours

15. The Daedelus batteries shall have a total cell energy of 144 A*hours.

Power Generation “Solar Cells”
1. The Daedelus shall use 3 solar cells derived from the Venus Express Spacecraft made of Gallium Arsenide. The solar cells shall be comprised of 2 identical sized solar panels and 1 smaller solar panel.
2. The Daedelus solar cells shall have 2.75% degradation per year.

3. The Daedelus solar cells 2 identical panels shall have a length of 1.778 m.

4. The Daedelus solar cells 2 identical panels shall have a width of 0.8 m.

5. The Daedelus solar cells 2 identical panels shall have a mass of 20.25 kg each.

6. The Daedelus solar cells 2 identical panels shall produce a maximum of 410W each.

7. The Daedelus solar cells 2 identical panels shall have a surface area of 2.822 m^2 each.

8. The Daedelus solar cells 3rd and smallest panel shall have a length of .508 m.

9. The Daedelus solar cells 3rd and smallest panel shall have a width of 0.229 m.

10. The Daedelus solar cells 3rd and smallest panel shall have a mass of 5.786 kg.

11. The Daedelus solar cells 3rd and smallest panel shall have a surface area of 0.4 m^2.

12. The Daedelus solar cells 3rd and smallest panel shall produce a maximum of 117.143 Watts.

13. The Daedelus solar cells shall produce a total 937.143W of electrical power.

14. The Daedulus solar cells shall have a combined mass of 46.286kg.
15. The Daedelus solar cells shall have a total surface area of 6.161 m^2.
Power Control “Power Control Unit/Power Regulation and Control”
1. The Daedelus PCU shall have 2 Auxiliary Power Regulators per Solar Cell.

2. The Daedelus PCU shall have 1 Battery Charge/Discharge Regulator per Battery.

3. The Daedelus PCU shall use a STMicroelectronix ST0F269 digital signal processor and/or Microprocessor.
4. The Daedelus PCU shall use Crydom CMX60D10 Solid State Relays.

5. The Deadelus PCU shall use ON Semiconductor LM350 positive voltage regulators. 

6. The Daedelus PCU shall require 27.333 Amps and 1.207 Ohms of resistance.

7. The Daedelus PCU shall have a total mass of 38.95kg.
8. The Daedelus PCU shall have a total volume of 2.207 ft^3.

9. The Daedelus wiring shall have a total mass of 9.5 kg. 

System Duty Cycles
1. The Daedelus shall be able to operate for 14 days of total darkness.

2. The Daedelus shall make use of system duty cycles to limit the time and power consumed during the total darkness times.

3. The Deadelus shall make us of 3 individual systems. 

4. The Daedelus first system shall operate for the entire dark period and provide constant priming power for the PCU.

5. The Daedelus second power system will operate only 10% of the time, consisting of the Power System and the Thermal System.

6. The Deadels third system shall operate only 1.25% of the time to take data and communicate with Earth.

7. The Daedelus shall operate during the dark period for a total of 8530 W*hours.

Recommendations

· Design short circuit protection for PCU.
· Design the PCU with radiation protection for the Microprocessor.
· Design a smaller honeycombed area for each individual solar cell to allow for a denser cell packing, reducing the total surface area required.

· Determine the exact power consumed by the switching systems for a total loss of power.  
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