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Abstract

The SaTReC is to develop, deplav, and operate a low Farth
orhiting smoll satellite svstem, KITSAT-3, carrving o remote
sensing pavlead, a space science pavioad, and a data
collection system. Through the development of KITSAT-3, the
SaTReC is to demonstrate the small satellite system which
provides highlv accnrate attitude control, high speed data
transmission, and a unique spacecraft configuration and to
provide educational opportunities to Korean space industries
and research institules. The KNITSAT-3 is expected o be
launched in the beginning of 1997 by Chinese Long March 11

as a secondary pavioad into about 806 km's sunsynchronous

orhit.
1. Introduction

Since 1990, the Satellite Technology Research Center (SaTReC) has
developed two scientific and experimental micro-sateilites, KITSAT-1
and 2, and has been currently operating. Through this first step into
space, the SaTReC has trained many engineers in satellitc enginecring
field and successfully acquired technology associated to micro-sateliite
systems. The SaTReC is now aiming to design its own salcllite system to
enhance the capability of itself.

For the primary objective. the SaTReC is to demonstrate the small
satcllite system which provides highly accurate auitude control, high
speed data transmission, and o unique spacecrafl configuration and to
provide cducationnl oppontunitics to Korean space industrics and
research institutes.

As e secondary migsion objectives. the SaTReC is to develop. deploy,
and operate a low Eanth orbiting smail satcHite system carrving a remote
sensing paylood. a space science pavioad, and n data collection pavioad.
The remote seasing pavioad will be able 1o monitor environmental
disasters such as flood. voleanic eruption and carthquake mainly in Asta-
Pacific Region. The space science payioad will measure the distribution

of high cnergy particies around mission orbit and monitor total dose on

solid state memory devices. And the data collection payload will gather
and store the information Irausmiticd from buoys floating on ocean and
dump the data stored at on-board memory with the identifications of
corresponding buoys.

The total weight shall be lcss than 100 kg and the dimension
approximately 43 X415 X 60 cm. The power generated from GaAs solar
cells is expected to be higher than 100 Watt during full iflumination and
not to be degraded by more than 30 % afier 3 years mission life. The
KITSAT-3 is cxpected to be faunched in the beginning of 1997 by
Chinese Long March IV into about 8300 km’s sunsynchronous orbit.

Until the end of {995, the engincering mode! of KITSAT-3 will be
manufactured and fully tested and in 1996, the flight mode! will be
started 1o be assembled.

2. Mission
2.1 Mission Objcctives

The mission objectives of KITSAT-3 system is development and in-orbit
test of SaTReC’s own small satelfite BUS system with engincering tests
of following technologies;

3-Axis Stabilized Attitude Control
Common Bus Architecture
Deployed Solar Pancls

High Speed Data Transmission

[n addition to the tcchnofogy development. the SaTReC would like to
train cngincers and transfer the experience gained (rom this project to

Korean space industrics,

2.2 Mission Payloads

The KITSAT-3 will carry three different pavioads and they are Remote

Sensing Pavioad. Space Scicnce Paytoad. and Data Collection Payload.
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The remote semsing paviead performs & series of fests on key
technologics required to manufacture a sophisticated remote sensing
pavioad. 1t will also provide an opportunity (o opcrate. The expected
spatial resolution is about 13 m at the altitude of 800 km. Following
techaologics will be maindy tested: (1) high resolution and mulli-spectral
camera system, (2) on-board data processing and data compression, (3)
muiti-layer mass memory module. (4) high data rate transmission sysicm,
(5) data recoption and processing. and (6} operation. The space scicnce
payload consists of High Encrgy Particte Telescope (HEPT) and
Radiation Monitor (REME). The HEPT detects particles entering the
telescope and distinguishes what kinds of particics they are and what
cnergy levels they have. The REME measures tolal doscs on mmicro-
clectronics such as RADFET and memory devices. The data collection
payload colicets data transmitted from buoys floating on occan. The data
may Comtain sca temperaturc. sca flow and so on. This pavload and
ground terminals will be jointly developed with Korea Occan Rescarch

and Developrnent Institute.

The overall configuration and the deploved view of KITSAT-3 satellite
arc shown in Fig. 1 and 2. respectively. One of main differences in
external configuration to the KITSAT-1/2 system is the solar panels.
While the KITSAT-1/2 have solar panels fixed their body. the KITSAT-
3 has three panels and two of them are deployed in order (0 generate

more power.

Fig. 1. KITSAT-2 Configuration

The attitude control is another miain difference. The KITSAT3 will be

controlled in 3-axis stabilized using reaction whecls and enhanced

2 quers. The architecture of the KITSAT-3 is bascd upon a

modular structure. Fig. 2 shows that sensors. payloads, reaction control
units, BUS. and adaptor arc placed scparatcly. As the pavloads have their
own spacc, this structure can be used for next missions without any

further modification on structure.

Sensor Platform

Paytoad Platform

Reaction Control
Unit

BUS Piatform

Battery 3
Adaptor

Fig. 2. Deploved View of KITSAT-3

Fig. 3 shows the KITSAT-} system context with an internal
configuration of satellite system as well as the interactions with ground
terminals. All the bus svstems are interconnected through common bus
network which is a modified version from MIL-STD-1553 and is
operating in lower speed.

The spacecrafl can be expanded casily for fisture missions requiring more
enhanced operations and system complexity by modifving the subsystem

or adding othcr components.

8= i
Fig. 3. System Context

4. System Specifications

The system specifications are not freczed yet, however they can be

summarized in Table ! and are compared with three of other satellites.

IKITSAT- POT-3

Weight 30 kg 80 kg
Powsr 1 kWan
Solar Panls ;5.6 mol
Data
Transmission
Astitude
Cantrol
Control
Accuraey

i Momentum
3“:‘;‘:: G, Boom Whels
Actustor Magretarquerst > M, "
Remote Area CCD Finear CCD
Sensing R e : Multi-
Pastosd /W & Color P
Spatial j
Resolution | 400200 m 10260 m

Table 1. KITSAT-3 System Specifications
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- 8, Operati odes
During the normal operation. the attitude of the KITSAT-3 is controlled
to generate the maximum power from the solar pancls. During cclipse

period. the satetlite is mancuvered to keep contact with ground control.
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Fig. 4. Attitude Control for Normal Operation

For the operation of camera system. the attitude maneuvering is
performed 1o let the camera point the desired area prior to initiate a
series of actions.

The other attitude control mode for payload operation is a pitch angle
rotation mode lor the space science payload. This mode is only used after
solar flarc precaution for about 48 hours. During this mode, the high
encrgy particle telescope distinguishes particle types and their energy

levels and measures the directivity as well,
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Fig. 3. Auitude Contro! for Payloads Opcerations
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6. Development Schedule

The KITSAT-3 is expected to be taunched in the beginning of 1997 and
the Might schedule is under negotiation with tauncher companics. Until
the end of 1993, the KITSAT-3 engincering modet will be completely
manufactured and tested. It also includes a quatification test for the
Tauncher. In 1996, the flight mode! will be asscmbled and tested and the
KITSAT-3 svstem will be ready to launch at the end of the year. The

detailed timelines arc shown in Fig. 6.
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Fig. 6. KITSAT-3 Mission Timclines

7. Future Planned Missions at SaTReC

7.1 KITSAT-4 Mission

The mission objectives il the KITSAT-4 mission arc as follows. (1)
development of a 300 kg class small satetlite system bascd on KITSAT-3
architecture. (2) development of 5 m resolution Lincar CCD camera
system. and (3) demonstration of SAR icchnology on board smatl

satetlite.

7.2 Specifications
The KITSAT-4 is just under planning stage. The specifications

conceptually designed are as follow:

Weight 200 to 300 kg
Power (EOL) : > 200 Watt
Attitude Control : 3-Axis Stabilized

Attitude Accuracy : < 0.2 Deg (Yaw Axis)

8. Conclysion

The KITSAT-3 satcllite system will provide design. manufacturing, and
opcration capabilitics of sophisticatcd small satellite systems. Through
the experiences from developing the KITSAT-3 enginecring test satellite,
the SaTReC will expand its capability to design a next generation small
satellite. KITSAT-4. carrving a high resolution CCD camera and a SAR
demonstrator until the end of 1999,

The KITSAT-3 system will demonstrate some statc-of-art features of
small sateltite with low cost but competitive quality, compared with those
of commercial remote sensing satcllites or highly cxpensive scientific
satellites. The spacecralt system for the KITSAT-3 system will be a back-

bone architecture for SaTReCs fulure space scicnce missions.
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