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Abstract  The performance of the 12cm Kaufman type ion engine are 21 to 23 mN of thrust 
level and 2,400 to 2,670seconds of specific impulse under 540 to 610 watts of power 
consumption and the lifetime of the thruster is over 16,000hours. The engine is applied for 
NSSK of ETS-VIII and the most accumulated beam firing time is over 2,000hours. The 
performance of the high power hall thruster is over 250mN of thrust level and over 
1,500seconds of specific impulse under 5kW of power consumption. The thruster is under 
the 3,000hours endurance test.
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2.2. ETS
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3

ITU 40.5kg (2 ) 753W
PMU 18.4kg (1 ) 2W
IEC 11.4kg (2 ) 10W
IED 4.3kg (1 ) 9W
PPU 21.4kg (2 ) 106W

96kg 880W 

2.2.2.
ETS- 2006/12/18 H2A

2007/1/22 1/29 3/3
[5] NB 5

2009/10/1 IES 4,174 NB 2,115

2.3.
JAXA 200km

mN/ 2

[8]

JAXA ETS- EM
PPU-BTE MPF

MHC 4/2.5 4.5/2 5/1.5 5/2.5 5.5/2 6/1.5 6/2.5 6.5/2 7/1.5 7/2.5 7.5/2 8/1.5 9/1.5
sccm 900/-450 1000/-500 1100/-550 V 1 2 3

4 5 A 6 300W 800W 10 28mN
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3.
3.1. PPU 

7 PPU BN

16.5cm PPU
CFRP [10]

PPU 473mm L 347mm W 97mm H 11.9kg [11]

7 PPU 

3.2.
MELCO

PPU 75 100 125 150 sccm
200 250 300 350 V PPU

4 8 [11]
4

PPU 5,000W 4,630W
250mN 251mN
1,500  1,697

3,000

0

50

100

150

200

250

300

0 1000 2000 3000 4000 5000

 [W]

 [m
N

]

7.32 10-6 /s
9.76 10-6 /
1.22 10-5 /s
1.46 10-5 /s

0

300

600

900

1200

1500

1800

2100

0 1000 2000 3000 4000 5000

Input power of PPU [W]

Sp
ec

ifi
c 

in
pu

ls
e 

[s
ec

]

7.32 10-6 /s
9.76 10-6 /s
1.22 10-5 /s
1.46 10-5 /s

8 PPU

This document is provided by JAXA.



35

3,000

4.
12cm ETS-

2,000

[1] “ ” p.514 1995
[2] Goebel, D.M., and Katz, I., “Fundamentals of Electric Propulsion: Ion and Hall Thrusters”, JPL Space 

Science and Technology Series, pp.429-442, 2008 
[3] Nagano, H., Kajiwara, K., Gotoh, Y., and Nishida, E., “Development and On-orbit Operation of ETS-6 

Ion Engine Subsystem”, 20th International Symposium on Space Technology and Science, 
ISTS-96-a-3-18, Gifu, Japan, 1996 

[4] Ozaki, T., Nishida, E., Gotoh, Y., and Kajiwara, K., “Performance Evaluation of Ion Engine Subsystem 
for COMETS on orbit”, 22nd International Symposium on Space Technology and Science, 
ISTS-2000-b-12, Morioka, Japan, 2000 

[5] Ozaki, T., Kasai, Y., Nakagawa, T., Itoh, T., Kajiwara, K., and Ikeda, M., “In Orbit Operation of 20mN 
Class Xenon Ion Engine for ETS-VIII”, 30th International Electric Propulsion Conference, 
IEPC-2007-084, Florence, Italy, 2007 

[6] “ ETS- 20mN Xe
” 17 2005

[7] “ 200mN (3)” 18
2006

[8] Noda, A., Homma, M., and Utashima, M., “The Study of a Super Low Altitude Satellite” 26th 
International Symposium on Space Technology and Science, ISTS-2008-f-05, Hamamatsu, Japan, 
2008

[9] Ozaki, T., Osuga, H., Nagano, H., Hayakawa, Y., and Kajiwara, K., “Extended Operation and 
Modification of 20mN Class Xenon Ion Engine”, 26th International Symposium on Space Technology 
and Science, ISTS-2008-b-30, Hamamatsu, Japan, 2008 

[10] “ ” 51
2A16 2007

[11]  Osuga, H., Suzuki, K.,, Ozaki, T., Nakagawa, T., Suga, I., Tamida, T., Akuzawa, Y., Suzuki, H., 
Soga,Y., Furuichi, T., Maki, S., and Matsui, K., “Development Status of Power Processing Unit for 
250mN-class Hall Thruster”, 8th European Space Power Conference, Konstanz, Germany, 2008  

This document is provided by JAXA.




