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Fig. 3 Safety index system of RHU/RTG at normal transportation
environment on the ground
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Table 2 The typical flight sequence of Long March 3B rocket
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Fig. 6 Safety index system of RHU/RTG at launch and enter orbit phases in
normal environment
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Fig. 8 Technology index system for RHU/RTG under normal environment conditions

FHORFIEE T 2 R AR R
I

v ! ! ! v
| | o | | EES (535 gy || RS Oy e | | ERAR
I WA B WEEZ) G E AR B WrEr W B BATH B e

e i s i v I s B e _L_l__l__l__ll__l_ ll 1
S]] MEEIE @il s %
W izl | B B B || (| lwll2]|X][%]|E] X i
i ST | (| M (N || e | | o ||| S| (| a | || |
7 BB T a0 el (R R[] (] [ | |G| |2 (%] |k
% Sl | e | | (2 e | || e R ] A i
fl S | ot S e o | L & (U 2w sl (2] @
Bl BB ||| R e (el R || | S (|
3 || (| il [ & Sl k] ] W
g || ' k| | 5
- a . 1BE
,,,,, o1 . T |m| |&
,,,,,,,,,,,,,, i P i i
II I 7777777777 } }} } E
*********** P A
" N .
| ] H I
BEL 1B (e o 18
# A ERE 7 | i
};ﬂ g || A0 i Pl b i %
g IR R o e || W || B B A
W E ] R & I Al i
AR ] i N o | | ‘ L
i S || E e EIERE W

Ko FMLER By RIS AR S NI Z e fabr ik &

Fig. 9 Technology index system for RHU/RTG under accident environment conditions
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Study on Technical Index System and Framework of Safety
Standards for RHU and RTG

HU Wenjun', LIU Jizhong’, TANG Yuhua’, CHEN Junhong', ZHNAG Wei’, ZHANG Zhe’,
LI Shangming', HU Shaoquan'

(1. Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621999, China;
2. Lunar Exploration and Space Engineering Center, Beijing 100037, China)

Abstract: Based on the application environment for **Pu0, radioisotope heat unit (RHU) and radioisotope thermoelectric
generator (RTG) in china, The technical index system of safety for evaluating the safety for RHU/RTG is studied drawing on the
safety verification of RHU/RTG in foreign countries. The framework of technical index system for the safety standards are
propounded that includes the normal and unexpected emergency conditions of full life circle for the RHU and RTG, such as design
and manufacture, stockpile and transportation on the ground, preparing for launch, launch, in-orbit operation waste disposal and so
on. The technical index system includes 29 items that can be used as the reference in developing and assessing of safetyin-use about
the Pu-238 radioisotope heat unit or radioisotope thermoelectric generator, solving the problem of lacking the safety certification
system and technical index of safety verification for the use of space RHU/RTG in China.

Keywords: Radioisotope Heat Unit (RHU) /Radioisotope Thermoelectric Generator (RTG) ; deep space exploration;
safety; technology index system; mission profile

Highlights:

e The Influence Factors are discussed for the safety of RHU/RTG for design and manufacture, stockpile and transportation on the

ground, preparing of launch, launch, running in orbit, waste disposal.

e The framework of technical index system about the safety standards are propounded that includes the normal and unexpected

emergency conditions of full life cycle for the RHU and RTG, such as design and manufacture, stockpile and transportation on the

ground, preparing of launch, launch, running in orbit, waste disposal and so on.

e The system of technical index includes 29 items that can be used mainly in developing and assessing of application safety about

the Pu-238 radioisotope heat unit or radioisotope thermoelectric generator.
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