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2.5 Earth Year Rover Simulation on an Asteroid
16 Psyche Rover Power Management System

Decision Loop

( )
1. Read Inputs _
True Anomaly: 180.0° —» 360.0° | Latitude: 90.0°S
Battery Charge Level, Solar Panel Output i E— 1 1 1 1 1 1 1 1
. r — 100
Power, Rover Device States, Fault Flags ° Normal—Low Power (27%)
S ———- Low Power—-Survival (8%)
\_ J O . _
S Rover begins in Low Power Surplus power available \
$ | - 50 near survival threshold All instruments running Rover ends mission segment
. - (solar irradiance strongest) stable in low power.
Q
2. Determine Mode x / Ready for next cycle
©
NORMAL.: Battery Charge > 27% @ O.__________________________________________________________________________________________________\\ _____________________________________________________________
LOW POWER: 8% < Battery Charge < 27% - ! . : : \ : : :
SURVIVAL: Battery Charge < 8% AK . Surplus (charging) PV Output (W)
g . ) g 150 1 Deficit (battery) —— Device Load (W)
| ~ 100 -
( ) =
3. Compute Power Budget S 50-
Available Power Budget = 0
Solar Panel Power Output + Battery (5 I : : ' ' v ' T T
Charge Level e 100
L ¥ . D o LOW POWER NORMAL MODE LOW POWER
l s
f i w '_6 ' )
4. Check Each Device © 0 - i Mode recovery: | Graceful step down:
_ o = : Low power to Normal - - - - Normal to Low Power -
Flol @EEIN CI2MIED (e Y PV Gen - (SoC climbs above 27%) as irradiance fades
-Tier eligible in this mode? © bt \ J \ /
) 4 = Battery
-Budget supports its draw? Q o / \
s N Fault —
L ) ! 7 ! ! ! ! ! ! !
l o Normal — /
3 Low Pwr
- . R = Survival —
5- Admlt / Shed T T T T T I T T
_l 1 1 1 1 1 l !
Start eligible devices Thermal Heater — Power Cycling i i i i i I Avionics/Computer I High-Gain Antenna
(staggered, one per step) Spectrometer 4~ Permanently Disabled 7 Comm Radio I Science Camera
Shed ineligible loads P ==== Device Fault (permanent) Drive Motors Spectrometer
(grace period for active loads) Science Camera ~ ||||— Ground Radar me Thermal Heater
N !
N . J | 8 High-Gain Antenna - AR o T T ! ! : i | [
l o Ground Radar — |
( ) )] : i
6. Handle Faults Drive Motors
Comm Radio -
Recoverable: Reset & retry o
Permanent: Disable device, Avionics/Computer ‘I | ) ) ) ) ! ) !
reallocate budget I T T T T T T T T
1 1 1 1 1 1 1 I
\_ Yy, % Degraded - -~  Gen Fault
l L Reset _| —— Batt Fault
g Pending -
- R wn Clear -
7. Loop T T = T T T T T T
. _ O 2500 5000 7500 10000 12500 15000 17500 20000
Wait for next scheduler tick, ] ] ]
return to step 1 Simulation Time (HOUI"S)
\_ .

This work was created in partial fulfillment of Arizona State University Capstone Course “EEE 489”. The work is a result of the Psyche Student Collaborations component of NASA’s Psyche Mission (https://psyche.ssl.berkeley.edu/). “Psyche: A Journey to a Metal World” [Contract number NNM16AA09C] is part of the NASA Discovery
Program mission to solar system targets. Trade names and trademarks of ASU and NASA are used in this work for identification only. Their usage does not constitute an official endorsement, either expressed or implied, by Arizona State University or National Aeronautics and Space Administration. The content is solely the
responsibility of the authors and does not necessarily represent the official views of ASU or NASA.



	This work was created in partial fulfillment of Arizona State University Capstone Course “EEE 489″. The work is a result of the Psyche Student Collaborations component of NASA’s Psyche Mission (https://psyche.ssl.berkeley.edu/). “Psyche: A Journey to a Metal World” [Contract number NNM16AA09C] is part of the NASA Discovery Program mission to solar system targets. Trade names and trademarks of ASU and NASA are used in this work for identification only. Their usage does not constitute an official endorsement, either expressed or implied, by Arizona State University or National Aeronautics and Space Administration. The content is solely the responsibility of the authors and does not necessarily represent the official views of ASU or NASA.

