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Abstract: In order to improve the inheritance and extendibility of the key technologies of nuclear powered
spacecrafts and reduce the cycle and cost for the research and development, combined with the concept and design
principle of modular spacecrafts, the concept of modular nuclear powered spacecrafts is proposed for the first time
based on the summarized development status and characteristics of nuclear powered spacecrafts abroad. In the concept,
a nuclear powered spacecraft is divided into three independent modules, i.e., nuclear power module, platform module,
and load module, and a three-level development scheme is proposed for the architecture design. Finally, the key
technical difficulties of modular nuclear powered spacecrafts are analyzed and concluded, which could provide reference
for the further research.
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Fig.1 System of nuclear power
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Fig.2 Statistical chart of launched nuclear power

spacecraft

9836 K S 3 B AE B 2 T L K 4 T H 11
KIS, Al LIS B LAT M SR 7R

D AR BRI ART R KR
K3 1 R G0, 6 o BRI R R TR, & B E
TR K i e R 5 R SR AR, S ] 2 3 B v IR



4536 4 2019 4E55 6 10

£ A R B g i R AR B R OB R 143

RKORMAAFRBEARTT R, LHRRGEERR R X T
JLt B Bor B R, 5% MR35 2R R S 1 )
R IE . N TILT R E TSR, % .
R S0 2 R P RS 4 S Ve A BT HE M 2 K L Y
BOARTT 5, Je 1 9% [ DR 3T e A R L R R A H R R
B, TF 0 A B 2R AR S <6 TR V& 00 S T T 30 e AR A
PR S IR 5 56 T GE A A AR 5 HL T ) R i
A R IR TR R A 4 Je v 0 B HE T AR S
TREBIT RO X T ILE T REJR &
T, 56 R DA R4 DROME B A R I B i
FeR T Rl e 6 AR £ B AR BOR T S8 ik, JF
A BAGESR AR, TR LA 5 B T oK o it
P R Gl SEME B AT 22 B M A Oy S
PR KR et SIS —

2) KB J K A% SR BT R AR L 2 e 4 23
BEae R SETHRIIT R == A% 3 1 RATFE B R
HIE, T AR % 3T B X Bk LI 22 B B s AR 4, R
AN R s I AR, 09 P D e B A 5 U R S AR
Al DAL, R T S A A (] (R A D g & 23 D7 T
SR H ) A8 30 A O 4 A A R Y T T A SR A T
i e ST BRI 5 5 0 HE B 8 T T AR 3 5 8 ROR K
745 iy ) 25 () A WL R B AR 08 R 45 5 A R T AR
FL PP 40 7 s A AR 8 D T A AR AR O =
HEREIE AT T H 052

2 BHACAL T ) At K & FT

2.1 ERUEHEE

e Ak B 7 B U8 T 20 {12240, B ) i T
AT J5 B R T LA R R VR AR
25 77 gt o 3 BB 7 AR AT . 28 R R A
25 KA TR (NASA) T 1962 48 e B4R 1 24T 55
B H AL AL R 25 (MMS ) #E &, R AR HAb 311K 6
T8 57 R G AT B AL R 43 B B AR AL . iR
i AL H AL T N R R R SRR A A R AR K
T RE A BRI 53 o Z2 AN R[] A e 30 4 A5 e gy B 7
SEVHIRE A ST 38 R B R A A e — R, ) S
PR K 28 OB AR TR o AR, 4% N B R A5 A
WALV T, BVER X R — D ae I8 R 81, W R AN R T
KA R AL H, B R B He BLAT 58— 19 b oE L AL
BV AT AR AR B O PRI R] R )
R e 22 T TT A o BRI A A RO Ok U T AR

E LR 25 1 T BE K 46 A 2SR 3 2k X 28 B0 £ 4
il Ko ot Ty BE AR B i O Ak 5 B, T LU i A2 2 B
CATAE 55 L K 45 o

B AT R 25 Hoa LT

D) AR . F A S A 3 T B R AR £
MR oy R G AT RIS A P B AR O,
Gy THLHE, By T, KA R A K i 428 )
) Bsf [

2) B PP, YRR — B R A
B, AT LA o 8 B Bl R T 4 BRI T &L
NS R/ - A= R v N A 2% A s W O s
PE, LA RS 6] RAT TR 43 R G i e i) B4 e, DRI
T MMS WFE#L4E 4 .

3) P AT FE . TR MO RE, ES
oy R G0, o UEAT AR HE AL BT B X AS [ AT 55 2
SR IE YA A BRI R T AN TR A .

4) DIRERT YR . s AL & A b el
5o R, RVAT S8 A TRl 1 75 5K o W NASA )
FHEA BT AT 45 1 MMS - & BF 6l R K & 5 F
GG 45 AL, BT R 2R 48 1 &R g0 0 1 4L
P 2 G5 T e RS n ele k| B AT S IR 2E BRI T BE . TR
R B 3 5 2 5 88— ] 5 0 Y 2 )P
B RS AR R AU SR 1 F B

22 FTEZShAMRBHAB TS0

23 [ A% ) S i R fE R it il s A7l Lo
B o7 FH K P 5 A B 3k B ELA DL R

1) fil R4 3R Ge AL e Ko 25 (B A% B v HE Fe IR
FF 58 b T M S R BRI (PR AR R R
WO RGANRE K o P Wi IR FU A B F1 K R
J i 2 20 t, FERUR I 2 50 m, Hob, O e
U8 5 2 24 2 500 kg, 48 S O R G2 29 6 500 kg
UL, T AR5 R R 8 B R ), 7R
BTt K gtk Ty A B R R

2) TIRE S DX M o A% Bl 3 K g 4 IR T RE 4y
g A4, B R K g 4 AL v T R K H R I g
MR VR TR T A 4 HE B R T HLA R AR R
oy R GRG0 4, DL AT AR 55 1 80 &
£ < 110 ) I 7 PR O B A LG8 R S
BIR I 5 .

3) PR R A . A A% Bh F1 4 h 2 Fh T R
S G Je 22 Bl B R 24 TR M Y [R) A A R R) K AT S5



IRG3IPN

144 AEROSPACE SHANGHAI

o5 36 & 2019 4E45 6 4

DI TR B R A R4 A ke . Bk,
AN L L T BE A OR R BUR AT 55 7 oK A B K
BBV R SR A R

4) /BN Z . YW K25 8 8% 8h T D7 AR
M1 WFSE Koas RN R I H L, & R AE K.
ROVER/NERVA IRl # A 1442358 (1972 4F ) 5 5
76 SNAP i1 4) 4% A 25 8.542 356 (1973 4F ) 5 7€
SP-100 iH%1 I, $6 A 25 124256 (1997 48 ) 5 3% B K
& Wi Jl 8 it 10 a B9 30423650 . MR P Wi F il
IR FCA% B 1 R AR BT 2 6123500 (201248 ) . 1k
JE AR ERE AT UL g A S 3R A T, 38 B R AR
BT AR A 25 B i R AR i E R e A FE A
f¢. 3508 K,

5) R G o A% 2l i R A% i B A ST
T R 4 I 52 4 i, DAL AR D S99 P A 4 3R A
R A0 BT i 2 AL Rl P o XA AT L 45 (R
e AR SRy — T 42 5 1 F 5 AR, T A E R
@ FEVTE 7T, AN [R5 B b T N HE T B X
23 (8] 0 F J 23 () 3t 7 B oY, DA R Rl RE M A
PE LGN MERESE ;@ T B R E R R AR
W R AT IR, 2 & 2 AT B R A
1 A8 A R g b T s g R AR B ) v TR A R RE ST A
WF R HAT AMEZ I FERT ALK, 20 R 3~5 a,
FE 22 S5 BN HE HLUE AT AR AT R 4 A 1 S
LR 5 3R G AT AR A% Bt A% T 50, o S S A
IR O TAE . XRS5 %8l IR &
ANTR) T 5 LR 2 , AR BT O R TR
5 b T K R G R R A5 ) T e 4 AT R,
PRI, 7 2 A K s ) I e SR ik 9% gy ik

2.3 BRRUZIHAMRF[ZITES T

AT T K A B SR BORY 2 i AL B, — BLA
Bz m  DhRESE I 1k RE R b BIV A 2 TG ik B ok i
ANBRCBN A% B HE TR BT X AN [ B R R A
Il £ AR Tr 5, [a i AT Sl 00 A 2 B e AR AE L
TAE A7 K (10~30 a) o BRI, [] — 2l 38 4 20 1Y %
) J3 L R A 58 S I O 7 EEAR 5 AT 55
KB R AT S e, S B RE A e kAL R R
Trtt o R DI REAH RS [ E (97 & W o> AT S
55 A [5] Sy 5  GA ri DR R A7 A o A X 4 PR
L AN (7] 26 7 F iy e e YR S IR 9 A K e K T g
T ASAR o DI, #52 BT 5575 SR AS (] 0 2 R 4 AT

PR ER B A% B 1 i K s B O A 3
s

T T
Slzé?&lﬁhiﬁﬁﬂ% & T‘D\*ﬁﬁ%

B PR
B3 ERUEE MRS

Fig.3 Modular spacecraft with nuclear power
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Fig.4 Modular partition of nuclear power spacecraft system
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Fig.5 Modular combination model of nuclear power spacecraft system
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