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Army Space

« Space Mission Areas
— Space Situational Awareness
— Space Control
— Space Force Enhancement
— Space Support
— Space Force Application
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US Army Space and Missile
Defense Command SMDC

SMDC-ONE
| Nano-Satellite

Satellite mass <4kg
. Developed in <12 months

SMDC-One: Over the Horizon Comms
Kestrel Eye: EO Imagery for a Brigade Combat Team




Stored Density. kg/l

Stored Density of Electric Rocket Propellants
in kg/l (high pressure at 14-MPa, 500C).
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ISP-Density and 1U AV capability for
a 6U Spacecraft.

B AV Capability
@ Specific Impulse Density

AV Capability, km/s

Saves Mass & Money
Reduces Risk
Increases Performance
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NASA Missions

Geocentric Missions
Interplanetary Missions
Discovery Mission Smallsats

* Lunar Cube
— 6U/12kg CubeSat with over

3.0 km/s delta-V

* Reach lunar orbit
* Rendezvous with an asteroid




ISAT Mission
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Busek HaI ffect Thruster, BHT-200
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GPS: Magnetometer: Sun Sensor: Torque Rods (3):
Spacequest GPS-12 Honeywell Sinclair SS-411 Blue Canyon
HMR2300

/

IMU: Epson M-G362 Star Tracker: Blue Canyon NST Reaction Wheels (3):
Blue Canyon RWp100



Heaters and insulation
(transparent red)

Xenon test port /
purge purge exit

port

Reservoir

Filter
(orange -wrap

around heater)



/" LAUNCH

*Ride-share launch opportunity

*Most likely to sun-synch orbit

/" CHECK OUT
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vé

*Evaluate tip-off moments

«Arrest initial rotation

(SAT

lodine Satellite

DEPLOY

*Deployable solar arrays for power production

/ OPERATIONS \

*Lower to deorbit altitude and perform

science operations

/ DEORBIT \
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*Natural drag interaction will result in
deorbit after perigee is lowered



Radiometer #2

Photometer #1

Radiometer #1

Photometer #2

Radiometer #3
(bottom surface)
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lodine Satellite
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EPC Display

(Canned Data Screen Capture—Demo used live ATB Data)

iSAT Demo | {SAT Power | iSAT Thermal | iSAT SPAN [ iSAT Fiight Director | iSAT Propulsion | iSAT GN&C
| iSAT Demo 30NOV16.dsp | GNC IMU Graphs.dsp \ IMU Temp.dsp

lodine Satellite Demo 16DEC16

APID 11: Health and Status
last_command_seq_id: 141
last_command_source: 311
spacecraft_mode: 11

new_events: 11
new_caution_events: 4011
new_warning_events: 3311

APID 20: IMU, MAG
reboots: 911
filling_tx_buffer: 1451

tx_real_time_telem: 1051

tx_events_log: 1131

timelines_available: 401
imuTime (): 1.5000000000000000e+001 | timeline_id_executing: 3311
magTime (): 4.6000000000000000e+001 | upTime: 441
IMU NDEA Flag
APID 12: Events
%
imuGyroX (): 11 imuGyroY (): 3411 imuGyroZ (): 3411 P,
imuAcciX (): 351 imuAcclY (): 921 imuAcclZ (): 351 FSW Event Origin: 11
: qQ 5 g

magXhigh (): 49| magYhigh (): 11 magZhigh (): 151 Event Severity: 511
magXlow (): 11 magYlow (): 251 magZlow (): 101

Event Time (): 371
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lodine Satellite

Orbit number

ion & Eelipse (UTC hh:mm)

lllumination {59 minutes per orbit)

Time. UTC [m:

:9y hr:mm)

SI20018 13:26 |slzwls|3:3| |5r2mls|3::ls SIZ0M8 13:41 5120018 13:46 | Svzons 13::1 ‘5!20"8]3:56 |5f20nau:ul ‘mzuﬂs“:us |§fzunau:||

512008 14:16

Huntsville Time [Central Time H:MM )

SIZ20018 §:26 |5!zuns 8:31 |5r2mla 8:36 |5fzuns 841 ‘5!20"8 8:46 |5fzuns 8:51 ‘5lzuﬂs 3:56 |5fz|ma 9:01 ‘5lzuﬂs 3:06 |5fz|ma o

SIZ0418 9:16

Thrust Countdown, minutes
Thrust start/stop time (hh:mm)

Thrust PreplEventiRecovery

PPU/Housekeeping
Zone 1 e and PFCY¥ _Heaters
Zone 2 & 3 Line Heaters

Tank Heater

Annode Magnet

Cathode Heater

PFCY-C

keeper on
PFCY T
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5120018 14:26

Umbra (36

SI20018 14:31 | 5¢20n8 14:38 ‘ﬂzmlsu:ﬂ |5fzuns|1:1s

SIZ0418 14:51 |5f20nau:56 ‘mzwlsls:ul |§f2llll

SIZ0N8

SI20418 9 S/Z0M8 3:36 ‘5!20"8 41 |5fzun|:s:qs
L d 1

SIZ0¢18 9:51 |5fzunas:5s ‘5lzw|sm:ul |5fzun

<10 15

+20 +25

Wallops Ground Station in FOV, UTC

White Sands Ground Station in FOY, UTC.
Alaska Ground Station in FOY. UTC

Thermal Management

T3:31-13:37 [5.6min)

Antitude

<30

Active Standh!

Solar Inertial (5] Time Spent in Charge
Mode (D:HH:MM)

0:15:44 NHA 1%

Tt

LS

TS

LS

Local ¥ertical Local Horizontal (LYLH]

_ L) DAL JEK

15:00-15:03 (I min)
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Way Ahead

Operations Integrated Schedule

Sequence Timeline Planning » Timeline Seguence

Initial SOP Development Flight Rules

Error and Fault Tracking

System Functional Objectives Display Development Operator Trainin

Subsystem Functional Objectives Display Development (Initial

Command and Telemetry Checkout Functional Sequences Complete Functional Sequence Mission Ops Center

>

Command and
Telemetry Definition
Telemetry Processin
Definition

Mission
Sequence Test

System and
Subsystem Checkout

Integrated
Functional Test

Component FSW
Test

Comp Definition Data Share Comp Testing Comp Testing Comp Testing

Stand Alone Fully
Demo Integrated
(10%) Demo (95%)

o ) Flight Hardware Based Testing
Avionics Test Bed Based Testing

A /



 Special thanks to:
— NASA and NASA’s 1ISAT Team
— The Army Space Professional Development Office
— Busek
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