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Autonomous Fault Diagnosis and Pre—launch Control for Cryogenic Rocket

Zhang Qingsong, Liu Qiaozhen, Wang Xiaolin, Song Zhengyu
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Abstract: This paper introduces the latest studies on autonomous launch control for cryogenic rocketswith LOX/kerosene and

(Beijing Institute of Astronautical Systems Engineering, Beijing

LOX/LH2 engines. The process of fuel loading and launch control of cryogenic rocket are very complex, having a great impact on pre
—launch operation efficiency, cost, and mission reliability and safety, so autonomous operation has been seen as an effective way to
enhance the rockets adaptability and competitiveness. The paper first makes a brief review on related technologies and projects, from
which we can see autonomous operation technology is still a challenge worldwide; then it sums up the typical pre—launch operations,
proposes hardware and software integration design based on functional and hierarchical abstraction models, and puts forward hierar-

chical design model of automatic launching process for cryogenic propulsion system. The fault diagnosis and processing are emphatical-

ly discussed, including diagnosis system design. methods, and knowledge representation. The technologies introduced in this paper

have been adopted in the development of Chinese new medium— size cryogenic launch vehicle.
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For Hydrogen Tank Pressurization

For Scenario 1 :

For Scenario i :

case ACCEPTABLE: continue;

case V1 NOT-CLOSE or V2 NOT-CLOSE

then colse V3 valve;

case V4 NOT-CLOSE or V5 NOT-CLOSE
then colse V6 valve;

case Pressure > Pmax
then colse V6 valve;

case FILTER JAM
if dP_min < dP < dP_max then continue;
else set DETERMINATION;
if Pressure reach the target value within 120s then continue:
else set DETERMINATION;
case DETERMINATION
if emergency control is AVALIABLE then emergency control;
else TERMINATION
others exit;

case LEAKAGE
if' dP_min<dP<dP_max then continue;
else set DETERMINATION;
if Pressure reach the target value within 120s then continue:
else set DETERMINATION;
case DETERMINATION
if emergency control is AVALIABLE then emergency control;
else TERMINATION
others exit;

For Scenario n :

update valve state;

End for Hydrogen Tank Pressurization
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