Power Subsystem

During phase 2 the power subsystem was chosen to be an RTG or ASRG powered by Plutonium-238. It was later discovered that procurement of Plutonium-238 would take 5 years and would push the launch date. The fact that only approximately 10 kg of Plutonium would be available and that the LOW using an RTG would require 20-30 kg lead us to choose a different power system. In order not to affect the science of our mission, research was conducted to look into NASA’s current power systems and find one that could fulfill all goals set out by Team Eclipse. A multi-power system was chosen from existing technology.

Solar power is the main power system of choice for the LOW. Similar to the ones used by NASA these solar cells will power the rover in daylight, recharge batteries, and power the electrolysis system for the fuel cell. Approximately 5m2 area of solar cells would be required to power this system. The assumptions where: 23.5 degrees for worst angle; degrade of 3.75% per year, and a mission time of 1 year.

Fuel cells are the secondary power subsystem for the LOW. The <Fuel cell name> is the fuel cell from the Space Shuttle. It will be the main power source while the LOW is not using the solar cells. During the dark the LOW will have 10 days of full power and 4 days of degraded mode. Assuming that there is 14 days of light and 14 days of dark, the LOW will be capable for long term scientific exploration. 1 single fuel cell will power the LOW. 4 total fuel cells are chosen because each last 2400 hours of use and some redundancy for when one fails. 300 days total of dark capability. When one has received 75% of its useful life the next time the next fuel cell will be turned on.

Water storage for the fuel cell was carefully considered. 2 spherical titanium tanks will house the H2O in a safe pressure & temperature environment. Each tank will have lead lines and a pump from the fuel cells. 4 spherical titanium tanks will house the H2 and O2 gases. 8 many compressors and connectors from each of the gas tanks will connect to the fuel cells. A switcher comprised of a compressor/pump will be place at the leading connection to the 4 fuel cells. The multiple tanks are chosen because of easier pressure control, volume placement, and extra redundant capability.

Lithium-Ion batteries are the power storage for the LOW. The 4 batteries has a total capacity of 1000 We-hr. The batteries have multi function purpose. One the batteries function as a buffer from the wild output of the fuel cells and act as a power regulator from which all systems draw their power. Two store power for peek power requirements during the phase missions.

Power System Controller will be used to control the power subsystem. This PSC is separate from the main computer of the LOW for the regulating the power. The PSC will communicate with the main computer for the basic inputs. The PSC must have voltage and amperage control, and protect the LOW from the various power considerations such as overdraw, under output, power spikes, etc. The PSC will also take input from the main computer for the phase missions.

Phase mission considerations. The total output of the LOW if every system was turned on would be way over 1000 W. A power system for that kind of power would require a lot of mass. Mass that would not be feasible for this LOW. The use of Phase mission is common to NASA spacecraft. The main phases are: Landing, Initializing, Driving, Science, Communications, and EoM & SRV. Looking at <insert table#> the calculated power outputs are calculated into 2 kinds of values average load in We and peak load in We-hr.
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