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Outlines of Communications and Broadcasting
Engineering Test Satellite

The Communications and Broadcasting Engineering Test
Satellite (COMETS) is a research and development satel-
lite aimed at developing new technology in communications
and broadcasting fields such as inter-orbit communica-
tions, advanced satellite broadcasting, advanced mobile
satellite communications, and upgrading large geostation-
ary satellites. It is also used for conducting experiments
and verifying the above subjects. COMETS is scheduled
to be launched in summer of 1997 from Tanegashima
Space Center.
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Flexible solar array paddle
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Antenna for advanced satellite broadcasting
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Antenna for inter-orbit communications
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COMETS on Geostationary Orbit

Characteristics and Roles

Mission equipment carried by COMETS includes inter-
orbit communications equipment developed by NASDA,
advanced mobile satellite communications equipment de-
veloped by the Communications Research Laboratory (CRL)
of the Ministry of Posts and Telecommunications, and ad-
vanced satellite broadcasting equipment jointly developed
by both of them. A further upgraded version of the 2 ton
class large three-axis stabilized geostationary satellite bus
developed for ETS-VI is used. Technology will be develop-
ed for electric power subsystem employing nickel-hydrogen
batteries and flexible panels with highly effective solar cells,
integrated propulsion subsystem with a bipropellant pres-
surized apogee engine and gas blow down jets, and high-
accuracy attitude control subsystem to control the gointing
angles of large antennas.

Unified Propulsion Subsystem Apogee Kick Engine
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Antenna for feeder link
(shared with advanced mobile
satellite communications)
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Main Characteristics

Structure 2 m X 3 m X 3 m Box shape
Solar paddle 3 m X 15 m (cantilever)
3.9 tons at lift-off

2 tons at Initial geostationary stage
GaAs Solar Cell — Flexible Solar Paddle
Power Approx. 5.5 kW (EOL)

NiH2 Battery DOD = 70%

Three-axis stabilized

Controlled bias momentum type

Unified 1700N Apogee kick engine NTO, N2H4-Bi-propellant
50N Thruster X 4

Configuration

Weight

Attitude Control
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Eropulsion 1N Thruster X 8 (redundant) N2H4-mono-propellant
Design Life 3 years
Launch Vehicle H-1 rocket

: Yoshinobu Launch Site in Tanegashima Space
Fauncloie Center, Kagoshima
Launch Date summer in 1997
Orbit Geostationary orbit 121°E longitude

Main Characteristics of Mission Systems

Inter-orbit communication: Ka- and
Frequency | S-bands
Inter-orbit Feeder link: Ka-band
Communications Inter-orbit communication: Aperture
Equipment diameter 3.6 m@
(ICE) Antenna (steering range +10° or more)
Feeder link: Aperture-diameter 2 m@
(Kanto and South Kyushu beams)
Advanced Frequency | Ka-band
Satellite Aperture diameter 2.3 m®
Broadcasting Antenna | (Kanto-Koshin’etsu and Kyushu main
Equipment (SBE) island beams)
Advanced Ka-band (Kanto and Tokai beam)
Moblle S.““"."'?s Frequency | \siimeter wave (Kanto beam)
Equi (MCE) Antenna | (Jointly used with the feeder link antenna)
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Integration of COMETS (proto-flight model)

COMETSTONI 51 hNatlBR
Proto-flight test for COMETS
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Inter-orbit Communications Mission

The inter-orbit communications mission will develop
technology for relaying communications between observa-
tion satellites in low-earth orbits, and ground stations via
relay satellites in geostationary orbit. Relay satellites are
required to have two functions each to acquire and track
satellites revolving in their orbits and to relay communica-
tions.

As for the communication link parameters of S-band and
the part of Ka-band, this mission has considered the com-
patibility of the interoperability parameters which were
recommended by SNIP (Space Network Interoperability
Panel) including NASA and ESA members.

Advanced Satellite Broadcasting Mission

The Advanced Satellite Broadcasting Mission will de-
velop technology for conducting new satellite broadcasting
services such as wideband HDTV, regional broadcasting
using Ka-band frequency. Power amplifiers of 200 W and
a low-side-lobe and multibeam antenna will be developed.
In this advanced satellite broadcasting system, itis intended
to cover the whole mainland of Japan with six beams in the
future. The experiments will be conducted using only two
beams each for Kanto-Koshin’etsu and Main Island of Kyushu.

EERIRGEEREI VY3 Y

SERBFEEBEI VY3 VE. CRLARREZIBHL., i
toBEHEETERRET SERMODARZTSEDT. Ka/tY
RRUOZURBOBRREZBV THEERMRUE — AR
EBY DB ERFEL. VILFE—L - PUTFEEIEDE
TIRTL%ZBRLET, Ka/\Y REIERRUREBZ, UK
BEERZEAN—T BT VT T =HEELUET,

Advanced Mobile Satellite Communications Mission

The Advanced Mobile Satellite Communications Mission
developed by CRL will develop technology for relaying
communications between mobile earth stations. Tran-
sponders to perform regenerative repeating and beam
inter-connecting functions will be developed to constitute
a system in combination with a multibeam antenna. Multi-
beam antenna to cover Kanto and Tokai in Ka-band and
Kanto in milimeter wave will be installed.
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Development Schedule of COMETS

E)‘E XJFY
2(90) acap 4(92) Al 6('94) 7085) 8('96) 9(97)
JHEB Item
NAIA R
Mil A A A
esian PDR CDR L
Preliminary
- - design Basic design Critical design Design Follow-up
ax = FlweRat ARG SEfEZET HERFER S
Design < P "4 > o
&
EM Design, Manufacture, Assembly and Tests
EM 5 BE -y - =R
BEYRTL G yy >
Design, Manufacture, Assembly and Tests
PFM PFM 3Gt - 8(F - 1 - 58
Satellite System < ’
o EM
= = B <% >
s PFEM PFM
Mission Equipment < >

% JFY : Japanese Fiscal Year

BEREEMTEE(COMETS)

Inter-orbit communications

pitil RIESAKIMEE

—orbit communications
Inter-o! s

SEEBEE
%@i%?&i@%i%ﬁ;é%
(QICETS)
L \l \
Advanced satellite broadcastlng Advanced mobile satellite
Kt B 2 VI B mﬁr@gmﬁ communications
(ETS-D S / BELHE oy
IR R TSV T A — L

South Kyushu beam _~Kyushu main island beam %E§E
3 ﬁmmu A / SNNEEE—L \

&2 (ADEOS)

Feeder link station
24405

( Tsukuba space center) .
4‘_ WRFEHE /S — ,

Kanto-Koshin’etsu beam
BEERFEHE—LA\ (1

Kanto beam

O FHRREXN

T105-60 RREBXEAMER-4-] HFREHEI—E
TEL:03-3438-6111 FAX:03-5402-6513

NATIONAL SPACE DEVELOPMENT AGENCY OF JAPAN

World Trade Center Building
2-4-1, Hamamatsu-cho, Minato-ku Tokyo 105-60 Japan

Phone:81-3-3438-6111 FAX:81-3-5402-6513
http://www.nasda.go.jp/
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