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Physics Simulation Software for Autonomous Propellant Loading

Kennedy Space Center (KSC) is developing a mobile launching system with autonomous propellant loading capabilities for liquid-fueled
rockets. An autonomous system will be responsible for monitoring and controlling the storage, loading and transferring of cryogenic
propellants. The Physics Simulation Software will reproduce the sensor data seen during the delivery of cryogenic fluids including valve
positions, pressures, temperatures and flow rates. The simulator will provide insight into the functionality of the propellant systems and
demonstrate the effects of potential faults. This will provide verification of the communications protocols and the autonomous system control
and monitoring functions.

Gas House Autonomous System Monitoring

The High Pressure Gas Facility (HPGF) stores and distributes hydrogen. nitrogen, helium and high pressure air. The hydrogen and nitrogen are
stored in cryogenic liquid state. The cryogenic fluids pose several hazards to operators and the storage and transfer equipment. Constant
monitoring of pressures, temperatures and flow rates are required in order to maintain the safety of personnel and equipment during the
handling and storage of these commodities. The Gas House Autonomous System Monitoring software will be responsible for constantly
observing and recording sensor data, identifying and predicting faults and relaying hazard and operational information to the operators.
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GLO2IU9XPMPP1OFP\PT-10-02-P (FLOAT) => 100.00004

[1435693786369] FINER: Packet: Space Packet Protocol Packet

Packet Status: valid

Packet Vversion Number: 0

Packet Type: TELEMETRY

Secondary Header: NOT_PRESENT

Application ID: APID101

Sequence Flag: UNSEGMENTED

Sequence Count: 39

Packet Length: 23

Packet Data: 00000000000000000000000000000000000403F801F40200

APL Application Data

GLO2LU9VOISS11BY\SV-11-02-0PN-S (BOOLEAN) => 0

GLO2LU9VOIPS16BY\SV-16-02-0PN-S (BOOLEAN) => 0

GLO2LU9VOIPS15BY\SV-15-02-0PN-S (BOOLEAN) => 0

GLOZ2LU9VOIPS13BY\SV-13-02-0PN-S (BOOLEAN) => 0 Ei
GLOZ2LU9VOIPS09BY\SV-9-02-0PN-P (BOOLEAN) => 0

GLO2LU9VOIPS08BY\SV-8-02-OPN-P (BOOLEAN) => 0 =
GLO2LU9VOIPMOS8BY\MAV-8-02-0PN-P (BOOLEAN) = [ ] Ve r I
GLOZ2LU9VOIPMO7BY\MAV-7-02-0PN-P (BOOLEAN) =

GLOZ2LU9VOIPMO6BY\MAV-6-02-0PN-P (BOOLEAN) =
GLOZ2LU9VOIPMO5BY\MAV-5-02-0PN-P (BOOLEAN) =
GLOZ2LU9VOIPMO4BY\MAV-4-02-0PN-P (BOOLEAN)
GLOZ2LU9VOIPMO3BY\MAV-3-02-0PN-P (BOOLEAN)
GLO2LU9VOIPMO2BY\MAV-2-02-0PN-P (BOOLEAN) =>
GLO2LU9VOIPAO3BY\AMAV-3-02-0PN-P (BOOLEAN) => 1
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G2 Application of a Liquid Nitrogen System
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Integrated Nitrogen Domain Model Module
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