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ABSTRACT: In this paper, the research advance on the foreign ground test capability for space nuclear reactors is reviewed
comprehensively, including the development history of foreign space nuclear reactors, the ground test approaches and related
test facilities, etc., and both non-nuclear and nuclear tests are involved.Besides, some prospect and suggestions on the future re-
search in this field are given integrated with related analysis.Related overview is beneficial to provide guidance for the devel-
opmentof ground testfor space nuclear reactors in China.
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Tab.1 Application of power supply in space nuclear reactors!")

s E5E & I E R PN HL R A FF A
1 ESE| 1965/4/3 Snapshot SNAP-10A 43 d
2 FRE 1970/10/3 “FH 7367 BUK 110 min
3 piNi‘S 1971/4/1 “FH 402 BUK <3h
4 piNis 1971/12/25 “FH 469 BUK 9d
5 piitq 1972/8/21 “FHT?516 BUK 32d
6 IRER 1973/12/27 {7626 BUK 45d
7 FRE 1974/5/15 “FH 7651 BUK 71d
8 PiNitS 1974/5/17 “FH 654 BUK 74 d
9 piNiS 1975/4/2 “FEHT?T723 BUK 434
10 IRk 1975/4/7 “FEH 724 BUK 65d
11 FRE 1975/12/12 “TFH{ 7785 BUK <3h
12 piNis 1976/10/17 “FH 7860 BUK 24 d
13 piNis 1976/10/21 “FH861 BUK 60 d
14 piNi’s 1977/9/16 “FH 952 BUK 21d
15 piy 3 1977/9/18 “FH 954 BUK 43 d
16 IRER 1980/4/29 “FH”1176 BUK 1344
17 piNiiS 1981/3/5 “TFH{ 71249 BUK 105d
18 piy: S 1981/4/21 “FH 1266 BUK 8d
19 s 1981/8/24 “FH{”1299 BUK 12d
20 FRE 1982/5/14 “FH 1365 BUK 135d
21 piits 1982/6/1 “CFH71372 BUK 70 d
22 piNiiS 1982/8/30 “TFH{ 71402 BUK 120d
23 piN: S 1982/10/2 “FH 1412 BUK 39d
24 piitq 1984/6/29 “FH{”1579 BUK 90 d
25 IRER 1984/10/31 “FH{ 71607 BUK 93 d
26 piNii 1985/8/1 “FH 71670 BUK 83d
27 pinis 1985/8/23 CFH71677 BUK 60 d
28 pini’s 1986/3/21 “FH{ 1736 BUK 924
29 piiS 1986/8/20 “FR”1771 BUK 56d
30 FRE 1987/2/1 “CTH{”1818 TOPAZ-I 142d
31 piNiiS 1987/6/18 “TFH{ 71860 BUK 40 d
32 pini’s 1987/7/10 “CTH{ 1867 TOPAZ-I 342d
33 piiS 1987/12/12 “FH{ 71900 BUK 124 d
34 FRE 1988/3/14 1932 BUK 66 d
35 FRE 1988/3/15 “FH1933 BUK 60 d
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Tab.2 Technology parameters of space nuclear reactors
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Fig.4 Structure of low-power space nuclear reactors
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a) nuclear powered spacecraft; b) space nuclear reactor
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3.2 SNAP == [8]4% [ Bz t ith T 38 i e
3.2.1 SNAP RAZHigHE

JbEM AT E W ERE T2 R (Atom In-
ternational, AT )2 4% % Bl H1 I R 42 ( Secondary Nuclear

Auxiliary Power, SNAP) [ F /KRR, 57/ b e
HIERIBFEl, FF& T SNAP-2. SNAP-8. SNAP-10A
ST HE . SNAP TR f) S 0L HE 15 it A 1fs S st i)
FURH B A T1% Ol DL 26 3, JHL s o7 M W Y ) £ B2 S 80
% 4la2-461

& 3 SNAP %guﬁl‘]*z}i}(_\'zi&[“?*%]

Tab.3 Nuclear reactors in SNAP series

[42-46]

S g HE = W Seasla) OCHImE] ATRAW  HIIR/W & 47 A ]

SNAP-2 iR I HE S2ER 1959.9 1960.12 50 — 1 800 h(648 “C), 3 500 h(482 C)
SNAP-2 Hif il 3 S2DR 1961.4 1962.12 65 — 2 800 h(648 “C), 7 700 h(>482 C)
SNAP-8 i I M S8ER 1963.5 1965.4 600 — 12 080 h

CITRSR FS-1 1963.5 1964.1 — — >2160 h

KITRS FS-2(FSM-4)  1964.6 — — — -

ITRS FS-3 1965.1 1966.3 38 402 10 005 h (417 d)

KITRSE FS-4 1965.4 1965.5 43 560 43 d
SNAP-8 il H S8DR 1968.6 1969.12  600/1 000 — 7500 h

%4 SNAP R REHEBREBEETES K

Tab.4 Main power supply parameters of nuclear reactors in SNAP series

[42-46]

=)

g IR IR ek HEHH T B HIH eI - 2 2 2

2 HE E IR W W % IREE/C R 5 o FFENM RNHERMEE  RERARE

| 5 S INE

SNAP-10A 0.5 30 1.6 538 U-Zr-H #UfE NaK-78 Si-Ge ji2% AEC. %57 Bﬂif)‘ﬁj Bﬂif)‘ﬁj

AbRETFAE ERETA

SNAP-2 5 55 9 650 U-Zr-H #f NaK-78 Hg Wity AEC Ewﬂii‘*ﬂ EIBTFAT)‘*E
bR TN s

SNAP-8  35~50 600 8 704  U-Zr-H #4fE NaK-78 Hg B ’?\Ii(;A Bﬂif)‘ﬁj 25 R 5

SNAP-50 350 2500 14 1093 UC i

Li K ¥

AEC %% Pratt&Whitney Pratt& Whitney

3.2.2 SNAP-10A #H#l &%

SNAP-10A 7 H Al €A 7i05050 H #5717 11 &S
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TERAMIMESE . 5 E—Br BRI .
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H % 1964 4 1 ASERLT 90 d #E4=s [a] it AR5
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J& R AR B FSM-4, i i et 4L IF KRS, SEB T 4%
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5 FS-3 M HTHNR S RAE T 1964 4 7 H @ Bf T
8 HFARE, Wt T 10 005 h A B4R a7k
5%, T 1966 43 H 15 HEM .,
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3.3 SP-100 HEiX 1 i% i
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Fig.13 Test site of ground engineering system (GES) of SP-1001*”]
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Fig.14 Support system of nuclear assembly test (NAT) in
SP-100 GES™
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Fig.15 Nuclear assembly test (NAT) of SP-100 GES
within vacuum vesselt*”’
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Fig.16 Primary heat transfer system(PHTS) in SP-100 GESP!
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Fig.17 Secondary heat transfer system(SHTS)
in SP-100 GESP*
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