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Task-scenario-based Assessment and Application of the Contribution
Rate of Launch Vehicle Systems
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Abstract: In response to the characteristics of single-equipment and single-mission in space launch tasks, a
task-scenario-based assessment method for the contribution rate of launch vehicle systems is proposed. The
algorithm and software are implemented, and the correctness and effectiveness of the method are verified
through computational examples. Firstly, starting from the characteristics of launch vehicles and space
missions, the space mission and rocket capabilities are decomposed to construct a "mission-capability”
mapping matrix; Secondly, based on this, an assessment chain for the contribution rate of the launch vehicle
system is established; Finally, a mission-scenario-based assessment algorithm for the contribution rate of the
launch vehicle system is designed, and an assessment software for the contribution rate of the launch vehicle
system is developed. Application examples show that the calculated data and assessment results are consistent
with the actual situation, verifying the accuracy and effectiveness of the method, and achieving good

application results.
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Fig. 1 Mapping relationship between space launch mission scenarios and launch vehicle capabilities
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Table 1 Mapping matrix of "launch task implementation and flight-rocket test and launch mode”
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Table 2 System of functional attribute indicators related to space missions for launch vehicles
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Fig. 2 Assessment chain for contribution rate of launch

Cx,i = 0

— m<m
m—myi-1 m

x,i—1

Cx,i - mx,i_mx,ifl ? mx,i*l Sm< mx,i (4)
m, ; <

Cx,i = 1-_5’1 mx,l m

Horp, mhy KOS AEx L S IE IS BBE T) L p ol K

WHEERIG T, m T A3

iz 3 A ) A R AR B K i 2 RE D i AR
155 A3 280 o 2K AR BE , 42 8 L 1 JEE v
KA B . m/pFers KHF B A BT RE 1K B 1 iz 2 g
1 AR KR SERETIKF o K (4) P Ym, <mFR
KETHRSIZATKAL 55 BA 12 8B SR i, U I 2
JEEAE I AR I HH R A B R A A e, Uiz 2
TRPHOAR 6 L REAS R L S LU TR R
42 EHNFERENHEETE

AFF At K8 FH A 3 1 2 SR AL SE B IR AN
RAHI, L (5) R

SuR _ SIR'W1+SZR'W2+"‘+SiR'Wi (i=1,...,39 Q)

Horr, Ui Ja M ond i e 2 i AR bR A, Hoig

T S R R KR\ /N R 1 A T pR (2
(1), (2)) M8, B 5T 05 s Jm e E A (Ew;
TEO~1Z [ UL, HCHR 18 3K U R BRI
43 HEEZSHEHERRBERITE

T RXH K & ST 55 k(B RES E R ST 55 ki
BT BE I B B BE LRGSR AR R G4
B, 4n(6) Fi

Sk = cm’n'SuR (6)

KAHMES N3P TS5 Y5, e n (R hEm=x,
Voerrzy n=1, 1) XN AT 55 s U, R
TERA R HHE 55 ks e 1.

BRI EA (=1, ... ,n) MRS Y5, 58
B4 B K2R EZ NO(R,, ..., R, L B m A~ KT,
Fie B 7 T RS I ACK RIS, X K A
R OTEn TS I TTHRR

TR KHT R AT 55 5 5 AR, 1531 K i
RIIMUR K HHT 55 3B EES™, =l (7) s o
St=(Sk, ....85 (7)

[ 2, 3155 Qi AN K A R K ST 45 2 e
£, () R

sti=(s/,...,88
R R R ®
St = (5[, ..., 88

F1%F Qe K U FE AT 45 A L0 i
IR, A% B QX n AR ST 55 1) BAKRE E
K (9)~(10)FizR

§2 = Max(SkR‘, ,SkR'”)

k, max

©)

Eg=Y}-188 (10

B K RIMASE B Q , AL AL A0l A 5 Ri 4

BIRRQ™. [ L, 5@ i Jss U X4 M 455k

B IR AR R AN, A5 5 @ Wb ML R B HT 45 1
HRLBEE ., WX (11)~(12) PR

®3 MRESHRHSLCGERME . SHEN)

Table 3 Space mission scenario classification (scenario value: carrying capacity)
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Table 5 The carrying capacity value of the Type 7 carrier
rocket for the mission
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Fig. 3 System architecture for the contribution rate evaluation of launch vehicle systems
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Table 6 Space mission scenario classification (scenario
value: R1 carrying capacity)
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Table 7 The operational capability and mission payload
capability of the Type 7 rocket
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Table 8 Calculation results of rocket equipment effectiveness and system contribution rate for two schemes
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