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Goals

* Develop monitoring software for the Electrical
Power System for CubeSat mission

* Test/verify the performance of the Electrical
Power System




* Small satellites

e Standard in Pico satellites

— 10cm x 10cm x 10cm which is
1 unitor 1U

— 1.33 kg limit per 1U

* |dea developed by Cal Poly
and Stanford

* Experience for students




MinXSS: Miniature X-ray Solar
Spectrometer




MinXSS

¢

e 3 year Grad Student project \‘l ;
e 3U CubeSat '
 Low earth orbit




Will measure the intensity of the soft x-ray
spectrum, 0.6 keV (20 A) to 30 keV (0.4 A)
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Mechanical Model

ADCS - 0.5U

Card Cage - 1U

UHF COMM

SPS + XPS

Motherboard & Interfaces

structure [l wotherboard
Daughterboard Other HW




Command and Data Handling

* The brains of MinXSS
e Gathers housekeeping data

e Commands various instruments




Solar Cells

* Triple Junction
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Batteries

Lithium Polymer
4 batteries total

8. 4 V )% =, | | E585450-4121
d =7 £4104-156-1
, / 4 2000mah 3.7V

— 2 sets in series at_ /&5
4.2V each |

\

4 Ah
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Batteries

Charge Characteristics

Charge Voltage

Charge Capacity
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Charging Current Characteristics
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Batteries

Discharge Profile

|

1
i
|
|

13
!
+
[
i
o
i
|
-
!
!
i

80
Discharge Capacity (% of nominal)

N
o

Discharge: 3.0V cutoff at room temperature.




Electrical Power System

E . P . S . MlnXSS - lff«vgalog House Keeping Signal
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Electrical Power System

Regulates Power going to
the various subsystems
Solar Panel input

Battery Charging




 Communicate to various devices through
Inter-Integrated Circuit or 1°C

e Read in raw data numbers and convert to
Volts, Amps, and Temperatures




j EPS Raw 722,13 11-16 - Notepad
file Edt Fomat View Help

>11052212677.268 >VI(2) 12mA 7832V 64 mA 3480 nV 6 md 5008 mv <Z>
>T1052212877.513 >ADC(4) 2862 260 264 283 <B>

>T1052212877.918 >ADC(8) 3246 3041 2634 2092 39 1238 {2 4092
>11052212678.096 >EPS(T)  26.3C  26.2C  27.3C<D>

>11052212878.233 K6 50112 0 <

>11052212678.548 >VI(1) Omd 136V Omd 144wV 0md 120 v <B>
>11052212678.863 >VI(2) 12mh 7832V 64 mA 3480 nV 6 md 5008 mv <Z>
>T10522126878.933 >A 2051 2952 3 deXD>
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Software: Lessons Learned

Talking to the various chips
Understanding the raw data

Making sure read data was correct data
What if the problem wasn’t software?
Staying organized and commenting




Testing: Why?

e Comparing modeled vs. actual
 To know and understand the limits of the EPS
* To know the efficiencies of the EPS design




Testing: What?

* EPS components
— Solar panel regulators
— 3.5V and 5V regulators

* Batteries
— Capacity

* Mission Simulation: “A Day in the Life”
— Orbiting day and night




Testing: 3.5V and 5V Efficiency

Efficiency for 3.5 V Converter

Efficiency for 5 V Converter
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Testing: Panel Efficiency
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1.5
Current Load




Testing: Battery Discharge,Results

Battery Discharge Voltage vs. &
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Testing: Mission Simulation
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Testing: Mission Simulation

Solar Array Simulator Voltage vs. Sta
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Conclusion

ne EPS board is populated correctly
PS design runs correctly and is efficient
ight modifications to improve battery charging
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