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Abstract: This paper summarizes the research on redundancy and fault-tolerance technology for liquid rocket engine fault diagno-

(Beijing Aerospace Propulsion Institute, Beijing

sis system, introduces its importance and continuous development needs, emphasizes the crucial role of high reliability and safety in
the success of space missions, analyzes the current research status both domestically and internationally in detail, presents the latest
progress and specific application examples from different countries and research institutions, explains the importance of redundancy
and fault-tolerance technology on rocket engine fault diagnosis system, and discusses the development history, key technology and
current research results of this technology. By comparing several classical redundancy and fault-tolerant means, it points out the feasi-
bility and advantages and disadvantages of each redundant structure on the system, and introduces the two-node and hot-backup
scheme in detail, which provides researches a reference basis. From theoretical basis to practical application, and then from current

technological challenges in the research to future development directions. it provides a comprehensive overview and analysis of the re-

search on redundancy and fault-tolerance technology for liquid rocket engine fault diagnosis system.

Keywords: liquid rocket engine; redundant; fault diagnosis; fault-tolerant control; two-node hot-backup

0 3%

L R 12 i R G iR A T 20 R4 60 4R, il
BOHAEm K e, B T2t lE H e o, 4, B i 5
LIPS SR E YL N N8 S-SR U N1
N BRARIN R A 2 R D0 S5 AR BT B B, FR I
ALK iz i AR e R 1 AL BE AL B R R e i B AL . &
Ji m] R A A6l P B R 2 1l ST BIE A a2 i Y 6 22 2 B T K
i 5 SIHLAE Ay 12 28 K 7 ) 3l g 0 T I 26 5 w8 1AL 55 200K
JEICREIEZ UM 09 4 8 IR e S L & 1 40 1 A i
JESIREE" TR 3l 00 2R G R A R AR G R P —
HARKE B PR, AT A R 2 I S BE R
NARR KNP LA FAR T Bez —. HAl, A
WA C 2 N T 2 U S . R KT A S L

kS B #A:2024 - 05 -21; {&[E HHI:2024 - 06 - 05,
TEE BN S EMR (1999 - L 3 B - 0F58 .
BIWEE: D EE982 ), B Wit WK 5L .

MR HL R GE Y ok B A 13 B BE LT . Ho — A B
JELPRIFE T % A 55 Xk w8 P R 22 4 P ) R AR e R 12
T35 A 2B 2B A B 85 IAT o ) A N AT 55 B A
b Zi b BT KT K S HLECRR 2 W A G R T S
Ph o %l A A s 2K R TR R e A EOR
B hILE NSRRI R TR 20

X T R 1o W K K Bl WL R 32 IR 2R 8 1 B F T
S RIS, A5 BRSO M R T R R T
Bt BESEOR MR i RO B Sl e, FE B
XU . RGEAIREIE W B AT, IF AT R A
FGE P RORE T SR 2T A B HOR R AL RE 98 B AR
R 55 BRI L R R AR AT 55 2 W AT BB BOiY 28 5 40 2K
2 A RS, e B2 AR KR S sl LTS LA ) R el A

SIAME R F M H L DRI WK KRR S ML R I2 T R S ICAR B B R AF S SRR (1], S AL & 5 #] . 2024.32(8) - 1 - 7.

BB MU www. jsjclykz. com



2 . P A 5 45

% 32 &

PE L BRARAL K AT 55 R 58 00 SC 8. AR SOB DA 2 4 WA K
iR EPLEEE 2 W D RE 75 oK A B I R, SRR XS R B L
R KT R GURE A TUR A S R R AT T, XA T
JURITUAR B S H AR T B T WA JCHi & s ALk B 12 i & 46
AP A v Y AT S
1 ERSHARIRK

KR B PLEL 2 T 2R 58 10 TU AR 25 58 BOR 2 I s i
R SRS AT 09 QS B, [ N A LE 3X Dy T Y BIF 5T R
HAEAEFEMHRE,

FEAEX — I B AL TOUEA E . 5 EEZ M= R
J& (NASA, national aeronautics and space administration) fE
KERGPITCR BB BT T A A FENER, JUHEE
B RAE 55 . NASA B it K K HL & 8hHL (SSME,
space shuttle main engine) FIHTH#H —ICKk= kG £S5 (SLS,
space launch system) [ RS-25 K sIHLER T T & E A ME
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