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PRESIDENT'S GREETINGS

We are very pleased to release the 2023 Annual Report of
the Korea Aerospace Research Institute (KARI), the leading

institute of Korea's aerospace research and development { R&D).

As a national research institute specializing in aerospace
sector, KARI consistently aims to drive national development
through advancement in aerospace technology. It is committed
to pioneering and challenging R&D efforts while expanding
collaborations with industry, academia, and research
institutions to foster continuous growth in the domestic

aerospace industry.

Thanks to the efforts and dedication of the researchers and the
unwavering backing of the public, KARI achieved significant
accomplishments in its journey towards becoming a leading

asrnspare powerhonse in 23,

Through the successful third launch of the Korean space
launch vehide, Muri, we have once again demonstrated the
performance of the launch vehicle developed by our hands.
Duilding on the technological achievement accumulated
Llirough Nurd, we bave embarked oo the developonemt of thie
next-generation launch vehicle to strengrhen our future space
transportation capabilities and secure autonomous space

exploration capabilities.

Moreover, KARI has successfully completed the initial one-year
mission operation of Korea's first Pathfinder Lunar Orbiter,
DANURI, and carried out an extended mission, which is set
to continue until 2025 Building upon these achievements,
we successfully hosted the International Space Exploration
Coordination Group (ISECG) meeting in December 2023,
where leaders from space exploration organizations around the

world gathered in Korea.

Alongside this, we have initiated the operation of the Korean
Augmentation Satellite System (KASS), which corrects the
position errors occurring when using GPS to provide precise
location signals within a range of 1 to 1.6 meters. Following
the United States, Furope, India, and Japan, KASS is the fifth
international standard Satellite-Based Augmentation System

{SBAS) to enter into service worldwide.

Furthermore, we have commenced the System Design Review
(SDR) after selecting ground system development contractors
for the development of the Korean Positioning System { KPS).
In the aviation sector, we achieved success in the flight tests of
the Optionally Piloted Personal Air Vehicle (OPPAV).

In addition to these achievements. KARI has also faced
signifirant internal and external envirnnmental changes that
will pave the way for the future of the aerospace industry in
Forea. Particularly, in response to the establischment of the
Korca Acrospacce Administration, often referred to as the
"Forcanversion of NASA,” KARI has proactively recvaluated its

position and role to take a valuable opportunity for adaptation.

KARI Isdetermined to contlnue 1ts commitment to attaln R&D
outcomes that are commensurate with the institution’s status
and role, meeting the expectations of the people, rather than

becoming complacent with past achievements.

I would like to extend my heartfelt gratitude to the dedicated
individuals who have worked tirelessly to produce the 2023
Annual Report. | hope that this year's report will serve as a
valuable record of our acrospace R&D history and a compass
for the future.

Thank you
May 2024

Sang-Ryool LEE

President of the Korea Asrospace Research Institute
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Highlights of the Year

Successful Third Launch of Korea Space Launch Vehicle -ll (KSLV-II) "Nuri"

The “KSLV-1I Enhancement Program” began in 2022 toenhance
reliability through repeated launches of the fully domestically
developed the Korea Space Launch Vehicle-1T (KSLV-IT) "Nuri™
and to discover and foster system integration companies by
transterring domestic launch vehide development technology

to the private sector.

In line with the plan to lannch practical satellites devel oped
dnmestically hy ntilizing Nuri, the third lannch of Nori was

scheduled for 2023,

The launch took place at 6:24 pm. on May 25 to deploy the
primary payload satellite, NEXTSat-2, and seven auxiliary
payload satellites, CubeSats, at an altitude of 550km.

With the third launch of Nuri, NEXTSat-2 was inserted into
the target orbit, marking the fiirst successtul domestic launch
of a practical satellite, thus achieving self-sufficient space
develnopment and aconmulating lannch reliability. Morenwver,
thiz farilitated the fahrication of Flight Model 4 (FM4) for the
fonirth lannch af Nori in 2025 to he led by a system integration

COmpany.
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KASS Certified and Operational

The Forean Augimentation Satellite System (KASS), Kuorews
Satelllte-Based Augmentaton System (5BAS), obralned the
seventh worldwide service provider Identification MNumber
(Number &) after a development and construction period of

about nine years.

Ultimately, to provide aviation services, it received a performance
certification (issued on December 27, 2023), becoming the fifth
in the world to offer APV-1 grade aviation services starting from
December 28, 2023.

In the future, the KASS Approach Procedure plans to expand
its application to other airports after performance verification

through initial operations at airports such as Muan and Ulsan.

Korea's KASS now certified and
operational

Febouary 12 2024 - By besse Khall EED ding rime: 1 mimete (E)

Image: imaginimal istodk ¢ Getty Imapes Pluss Getty Images

The Korea Avgmentation Satelite System (KASS), designed and
ace, hat beoa officially centefiad by

miplerrenited by Thabss Alenda S
Konean national authorties and has entered operatsonal Sennice. The
Dpitent wad developed in partnershap with the Korea Asngspace Reseanch
Institute [EARD on behall of the Korean Ministry of Land. Infrastctune
and Transpodt (MOLIT).

Articks nn K ASS Signial Anthenticatinn and Oparatinn: GRS WORI N

KASS Signal Broadcasting Concept Diagram




Highlights of the Year

Completion of DANURI's
Regular Mission and Preparation
for Extended Mission

10

KPLO Joint South Korea-U% Researchers Mesting: July 2023, Seoul

The Korea Pathfinder Lunar Orbiter (KPLO) "DANURI"
Korea's first lunar orbiter, entered lunar orbit on December 27,
2022, and successfully completed its planned one-year nominal
mission by December 31, 2023,

Animage of the Irmegular Mare Patch (IMP) INA captured by KIPLO's Lunar Terrain imager (LUTI) on Decamber 2, 2023
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After entering lunar orbit on December 27, 2022, EPLO
completed its onc-month commissioning phase. Owver the
past years, KPLO has maintained a circular lunar orbit with
amaltitude of 100 £ 30 ko withan inclination of 90 deg rees,
while conducting varlous lunar sclentlflc observatlons and
technology validation missions. All five scientific payloads
and one technology validation payload operated succes sfully.
Un March24, 2023, KPLO achieved the milestone of completing
1000 orbits around the Moon. To maintain its nominal mission
orbit for one year, KPLO conducted six Orbit Maintenance
Maneuvers (OMMs). Additionally, Collision Avoidance Maneuvers
(CAMSs) were executed to avoid collisions with other spacecraft
at the Moon, such as the Chandrayaan-2 orbiter.

In April 2023, the decision was made to extend KPLO's mission
lifetime by approximatey 2 years until December 31, 2025,

exceeding its initial goal. Currently, the optimum extended

miszion orbits, as well as operational strategies, are actively
being designed with KPLO science Principal Investigators
{Fls), including NASA, to maximize science returns. In
Seoul, rom July 12 w 14, 2023, rescarchers (om Korea
and the Unlted 5States partdpating In the KPLO program
gathered to share the current operational status and engage
in thorough discussions regarding extended mission orbits

and operational plans.

To share the scientific achievements of KPLO, the American
Geophysical Union (AGU) held a special session dedicated to
KPLO in early December 2023, Furthermaore, to celebrate the
successful achievement of KPLO's original mission goals, a
commemaorative event took place in Seoul from December 20,
2023, to January 31, 2024. The exploration journey of KPLO
will continue, even though it has already achieved its original

mission objectives.

On July 8, 2023, simultaneous footage of Hermiate A crater was captured by LUTI and ShadowCam. (Left: LUTI only, Right: LUTI + ShadowCam)



Highlights of the Year

OPPAV Flight Test

A flight test of the éVTOL technology demonstrator, the
Optionally Piloted Personal Air Vehicle (OPPAV), capable of
vertical takeoff and landing as well as high-speed flight using
both manned and unmanned distributed electric propulsion,
was successfully completed in December 2023.

The OPPAV development project was conducted from April
19 to Necember 20723, snp[‘u]rtﬁ"l h}r the Ministry of Trade,
Industry and Energy. and the Ministry of Land, Infrastructure
and Transport, with a total duration of 57 months.

The OPPAV system consists of an aircraft, data link, Ground
Control Station (GCS), Ground Support System (GSS), and
charging cquipment. The aircraft is capable of high-speed flight
and vertical takeoff and la.lldulg, utilizing a distributed electric
prupu bsium syslem pl,l'm:mlh]rbﬁllui:&. Tt feaat e fomr Ll props
at the front and four lift props at the rear, mounted on the top of
the aircraft for the safety of passengers and ground operators.
Additionally, it ensures safety through a triple-redundant flight
control system. The OPPAV flight testing began with the initial
flight of Aircraft 1 in January 2023, during which Aircraft 1
underwent a total of 85 flights, while Aircraft 2 completed 110
flights. The tests included Transition tests based on the tilt of the
front props, OEI (One Engine Inoperative) tests for emergency
response, wind resistancetests, maximum speed flights, maximum
endurancetests, pilot onboard tests, and Pirouette maneuver tests.

The developed OPPAV flight testbeds will serve as flight
platforms for Urban Air Mobility (UAM) and the development
of high-performance and large UAV. They are expected to
contribute to the validation of UAM demonstration scenarios
through participation in the K-UAM Grand Challenge.

12

OPPAY Maximum Speed Flight Test
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Meeting Held for
KPS System Design Review (SDR)

In June 2023, the KPS R&D Directorate successfully held
the System Design Review (SDR) meeting, one of the core
objectives of system research and development.

During the SDR process, system and navigation signal
requirements were finalized, and through comprehensive
system design technical consultations, the basic design of the
system was completed. As a result of the meeting, final versions
of system management and development documents, incduding
the system management plan, were distributed, and follow-up
measures after the system SDR were completed in October.
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Polar (Greenland) Glacier Observation Test Flights
Using UAV Developed in Korea
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Russall Glacier Obsarvation Mission Flight Video

As part of the ‘Strategic International Collaborative Research Program, planned and promoted as
a follow-up measure to the Korea-Denmark Summit Meeting on October 20, 2018, the Unmanned
Vehicle Advanced Research Center is conducting a project titled “Joint Korea-Danish UAV-based
Research on Glaciers (JOKURG)" with the Korea Polar Research Institute (KOPRI) affiliated with the
Korea Institute of Ocean Science and Technology and DTU-Space, a specialized Danish institution for
drones and space development.
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This project aims to address the limitations of existing satellite
observation technologyin observingthe meltingof Greenland's
glaciers, which has significant implications for sea-level rise

due to global warming, by developing drone-based wide-area
observation and data analysis technology. To achieve this goal,
the research team conducted drone-based glacier imaging
and time series analysis in Kangerlussuaq, Greenland, from
September 5 to September 14, 2023,

In the local flight tests, KART, KOPRT, DT-Space, Hansen
University, and the drone specialist company Air Mohility
Platform  (AMP), represented hy Hwang Myung Son
participated. From 2021 to 2022, similar to previous efforts,

16

they utilized Electro-Optical (EQ) cameras, Spectral Sensors,
and LiDAR mounted on drones to capture images of the Russell
Glacier and surrounding areas in Kangerlussuag, Greenland,
securing observational data.

The research team conducted a compa rative analysis of satellite
data and drone video data from the same area over three years,
from 2021 to 2023, through flight tests. They performed time-
series melting studies. Using this data, they generated Digital
Flevation Models (DEMs) to identi F}r glacier m'l]:a[mﬂ areas and
analyzed the amount af annnal terrain variation. Additionally,
they analyzed the Vegetation Index (VT) of glacier boundary

areas Llsing Spectral Sensor im:ger}r.

Annual Report 2023

The Unmanned Vehicle Advanced Research Center has
been continuously observing the melting phenomenon of
Greenland’s glaciers over the past three years using unmanned
vehicles and related core technologies. They have collected
and analyzed time-series data contributing to research
on dimate change. Additionally, they have verified the
operability of small unmanned vehicles developed in Korea
within polar environments, laying the groundwork for the
future commercialization and revenne increase of related
technologies.

It iz hoped that these research findings will have a positive
impact on the advancement of climate chan ge nhservation and

regearch in the future.

17

Greenland Glacier Obsarvation Flight Test Drone (2023)

UAV Platform

A, MH‘\‘, N
Dl

Company 1 KARI UVARC Foxtech
Model LC62-508 Great Shark
Weight of take-off{kg) 45 23 o
Waight of Mission Equipment{ho) 3 2.5
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— ; 5 4 % a
 # ] :
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Highlights of the Year

ISECG Meeting held in Korea

The annual meeting of the International Space Exploration
Coordination Group (ISECG) was hosted by the Korean
Aerospace Research Instifute (KART) in Korea. This was the
first time that KART hosted an ISECG event since hecoming
a member in 2007, The ISECG, which brings together space
agencies and institutes from 27 countries on a vwoluntary basis,
SCTVCS a5 a nm-hhding international coordination forum for

space exploration.

The meeting consisled of two main compunents: a workshop
and the Senlor Agency Management (3AM) meeting. They were
held in Daejeon and Songdo on December 4-6 and Drecember
7-8, respectively. The three-day workshop brought togetherthe
entire 15ECG community to share accomplishments, review
the results of ISECG efforts over the past year, and plan for the
coming year. This was followed by the SAM meeting, which
brought together senior managers to receive updates on [ISECG
activities and provide strategic direction for ISECG's future
activities.

During the SAM meeting, senior managers emphasized the
importance of international cooperation and coordination
in advancing the goals of member space agencies. They also

18

ISECG SAM Meeting

expressed support for the upcoming release of an updated
Global Exploratlon Roadmap, expected in the second half of
2024. This non-binding document will expand on the 2018
Global Exploration Hoadmap and its 2022 supplement, entitled
"Global Exploration Roadmap Supplement - Lunar Surface
Exploration Scenario Update”.

In conjunction with these procedures, KARI organized side
events to showcase Korea's lunar exploration achievements
to participants. These events included a technical tour of the
KPLO control room, a briefing on the KPLO mission, and a
photo exhibition. Apressmeeting was also held tocommunicate
the importance of ISECG's activities to the Korean public.

Annual Report 2023

Feasibility Study Cooperation
on the Establishment
of a Spaceport in Thailand

The Euvermucntsafﬁ:rca and Thailand have agn:edto elevate
their bilateral rela iwnship w a ‘Luulprr]l.u.l.s'lvr slralegic
partnership” In celebration of the 10th anniversary of thelr
strareglc partnership In 2023, On this occaslon, both countries
adopted the "Korea-Thailand Joint Action Plan” in October
2022 to maximize synergies for national development and
respond to changes in the global strategic landscape.

Thailand, which has been actively promoting the development
of space science expertise and infrastructure at the government
level, has selected KARI as its primary partner for the feasibility
study related to the establishment of a spaceport in Thailand.
As part of these efforts, in May 2022, KARI and Thailand's
Geo-informatics and Space Technology Development Agency
{(GISTDA) signed a memorandum of understanding (MOU)

ntation Agreement on Feasibili

gaufiuAnmawluluidiunisaso
moaMmAeU k3o SPACEPORT fuus:ineing
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Key Progress in Construction of Spaceport in Thailand

tor cooperation in the space sector, and in February 2023,
they entered into an Implementation Agreement (IA) for the
feasibility study cooperation for establishing the spaceport.

Utilizing the lannch site construction experience gained
during the development of launch vehicles (such as Naro, Nuri,
and KSLV-IIT), as well as the operational know-how from the
NARO Space Center, KARI has contributed to Thailand's
GISTDA in conducting feasibility studies for the construction
of its own spaceport.

Ayt
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Ministerial Mesting tn Prnrrmte Science and Technology
Py and Thailand
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* Nuri's Jrd Launch - Successful Launch Operation
(Range System, Facility Operation & Safety Control)

+ Commencement of Next-generation Launch Vehicle
Development Project and Holding of
Svstem Requirements Eeview (3EE) Meeting

+* Construction of New Antennas

at the Jeju National Satellite Operation Center

« Demonsiration of Wireless Power Transfer
for Space-based Solar Power

= Completion of Detailed Desizn of
Stratospherie Solar Drone
and Performance Verification of its Kev Components

# Grand Challenge-1st stage Conducted
At KARI's National Aviation Test Center ((NATC)

* Development of Drone-Cop Platform-Elcmentary

Technology and CGround Control Syztem

= Performance Testing Completed for Core Components
of Unmanned Compound Combat Rotoreraft TurboShafe Engines

* Modification and Flight Test Completed
for the KLA-100x Electric Aircraft

* Pre-System Design Review for GEQO-KOMPSAT-3 (Chollian 3)

* System Requirement Keview and Svstem Design Eeview
fur The Kuvrea Coast Guand Satellite Application 3y siem

¢ Identification of KPS Site Candidate Locations
and Conducting Site Preliminary Surveys

* Development of LEO-KOMPSAT Series

» Participation in Korea's Industry-Led CAS500
* Development of 30kg Lift & Cruise Type TAV
= Support for Tracking and Telemetry of Solid-fuel launch vehicle

= Nutivwal Satellite Operativns and Calibrativn & Correctivn

Infrastructure Enhancement Project

# Selection and Development of Additional Projects
for Space-Centered Technologies



R&D Activilies
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Nuri's 3rd Launch - Successful Launch Operation
(Range System, Facility Operation & Safety Control)

On May 25th, 2023, the NARO Space Center successfully
conducted the third launch of “Nuri® (KSLV-1I), which
carried the NEXT5at-2 onboard. The NARO Space Center
utilized tracking and telemetry resources from the range
system, including facilities in Goheung, Jeju, and Palau, to
provide successful launch wvehicle tracking and telemetry

information.

After the lannch, it was confirmed that the target alfitnde of
G&0km and the target injection wvelocity of 758kmfz were
snccessfully achieved, resnlting in the insertion of the

gp:u:ecrnﬁ into its intended orbit Tr:lu:idnE and Telemefu'lv

"-|.
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Mlizsivn Cineclus Center (MOC) Duning Ure Tiid Laursh of B (B30 in May 2023

mission were conducted for a total of 1,074 seconds until
the signal receiving was stopped. Particularly, the tracking
radar successfully performed tracking missions up to a radial
distance of approximately 2,700km from the launch pad.
Additionally, using a high-speed camera system, video data
capturing moments such as the separation of the umbilical
device and the vehicle holding device (VHD) from the launch
vehicle during liftoff was secured.

T’:hlring the exerntion of the lannch mission, citizens were ahle
to witness it in real-fime thrmlgh live broadoasts, Fn::lh]ing
them to share the moment of the successful launch all together.

Annual Report 2023

Scensa of the Umbilical Device Separation During
the Lifto i Moment of Muri (KSLV-11)

Furthermore, one month before the third launch, precise
safety inspections were conducted on the main structure of the
launch site to ensure their safety. This was aimed at securing
the structural integrity of the facilities. Moreover, just before
the launch, a final readiness check was carried out on all the
infrastructure related to the launch operation to ensure that

the lannch proceeded smonth by without any issnes.

During the launch campaign period (L-2 ~ L-0), power was
supplied through gas turbine generators to ensure stable launch
opcration power. Additionally, support for the Muri (KSLV-IT)
launch was provided by maintaining the normal operation of
infrastr ucl ure facililies, including the operation of the launch
vehicle ransportaton routes, Hearng Ventlation, and Alr
Conditioning systems, water supply facilities, and firefighting
equipment at the launch site.

23

To ensure safety around the space center and along the post-
launch flight path, eleven government ministries and local
authorities formed the "Launch Safety Control Commit tee.”

Under the launch safety control plan, safety zones and no-fly
zones were designated for inland and coastal areas, as well

as airspace near the launch site. Control measures, such as

regulating personnel and wvehicdes near the launch site and
controlling ships and aircraft in the launch vehicle’s path, were
implemented stably, contributing to the success of the launch.
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Commencement of Next-generation Launch Vehicle Development Project
and Holding of System Requirements Review (SRR) Meeting

Since July 202 3, the Next-generation Launch Vehicle Development
Project has commenced to address national space development
demands such as satellite launches and space exploration, and

to secure autonomous space exploration capahilities.

The project is toconduct three launches by securingthe development
and core technologies of next-generation launch vehicles for large
satellite launches and space exploration by 2032. To accomplish
this, conceptual design and System Reguirements Review

(SRR) meetings were conducted for the next-generation launch

vehicle, Additionally, KARI commenced on engine test facility

design and improvement according to the specifications of
next-generation launch vehide engines, as well as on the
layout of launch pad systems and the establishment of launch

operation plans and basic designs.

Furthermore, to enhance private sector capabilities in launch
vehicle technology development and establish a foundation for
a privately-led space industry ecosystem, a system integrated
company will be selected for next-generation launch vehicle
development. This entails col laborative research and development

from design to launch operations.

Annual Report 2023

Construction of New Antennas

]
n

at the Jeju National Satellite Operation Center

KARI has been building and operating satellite control and
operation infrastructure since the 1990s. With the expected
increase in national satellites, the nacessity for effective control
and operation of national satellites has been presented, leading
to the establishment of the Basic Plan for Promotion of Space
Development. Following this plan, the National Satellite
Integrated Operation System commenced in 2019, and in
Novemnber2022, the Jeju Satellite Operation Center wasopened,
laying the foundation for the Korea Satellite Operation System.
The jeju National Wational Satellite Operation Center operates
four national satellites and three ground antennas, incduding
one for the Compact Advanced Satellie 500 (CAS500), which
have achieved a mission success rate of over 99%. The Center
has established integrated control and reception systems for
nationally-led development satellites in preparation for the era
of multi-satellites and satellite constellation and has laid the
gronndwork for Korea to leap forward as an advanced space

technology country.

Ground Antenna JOTE for the 2 Stage of CASS00 (WO RADOME)

Ground Antenna for the 2% Stage of CASS00 (With RADOME)



RE&D Activities

Demonstration of
Wireless Power Transfer for
Space-based Solar Power

26

In November 2023, KARI successfully demonstrated wireless
power transmission using a 35-meter diameter deep space
antenna (located in Yeoju) controlling the Korea Pathfinder
Lunar Orbiter (KPLO)" Danuri”, This demonstration simulated
the final stage of space-based solar power, which converts
electromagnetic energy beamed down to Earth into electrical
energy harvested on the ground.

Demonstration Usin g fuerostat

Annual Report 2023

The current record for the longest distance wireless power
successfully harvested is 1.5 kilometres, set by NASA JPL
in 1975. It took nearly 50 years for KARI to set a new record
for wireless power transmission distance. South Korea faces
challenges due to its high population densityand geographical/
regulatory constraints that make it difficult to conduct long-
range wireless power transmission tests. Therefore, KARI used
a helium balloon (aerostat) and a high ladder truck to achieve
this feat without modifying the space antenna and without

Cemonstration Using High-altitude Ladder Truck

27

interfering with KPLO's communication time.

This remarkable achievement can be considered a very cost-
effective research result. Inthecomingyear, KARIwill continue
to improve the performance of the attitude control system for
the power receiving antenna (rectenna). This improvement is
aimed at strengthening the demonstration technology in 2023,
thereby contributing to the research effort to secure renewable
energy through space technologyin the energy transition era.

Rectenna [1m = 1mj]
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Completion of Detailed Design of Stratospheric Solar Drone
and Performance Verification of its Key Components

After completing the detailed design of the stratospheric solar-
powered Electrical Aerial Vehicle-4 (EAV-4) in May 2023,
component manufacturing and performance verification were
carried out. We manufactured a structural prototype and
performed some structural tests. Also, we designed two types
of high-efficiency propellers for high altitudes and conducted
comparative wind tunnel tests. Furthermore, by conducting

performance and environmental tests on some delivered solar

cells and batteries, we successfully achieved our project goal for
2023, thus establishing a solid foundation for seamless research

execution in the following year.
Stratospheric Solar-Powered Drone EAV-4 Conceptual Image

K-LWAM Phase 1
Demonstration Infrastructure
(Goneung, Jeolianam-go
Provincel

— Task 2

WAFPT
e
L A
5 ,, \\ Ground Control Station (GCS)
Taek 4 [Preliminary Research on Cone Technalagy) -
{Sejong University) .. System and improving Reliabdity Ground Data Launch & Rernats Contral
CFTAon PRRITICS ARt {Korea Aerospace Universlly] Terminal Recovery Station
High Efficiency Propeler Desion SINSEs £, n o sercetsaticiy ard Control Station
HESSETTN 0 ALOyTamIE ANy and {Kyungwoon University) ! 1 -
Shape ptimization of StratosphericDrone  po t0' e [ - LA -4
{Cheongiu Usiversity) Wind Tunreed Test Technigues = J
AT of Peariormance Dettation Rotust Flight Contred Teehnalagy
(Gyeongsang National University) in the Ar-Conditioning Ersironmeant
A study on Liphterind Ehric Powes wilh Blesvalion Stufess

L J Research Gontent by Froject

Grand Challenge-1st stage Conducted
at KARI's National Aviation Test Center (NATC)

KARI has been tasked by the Ministry of Land, Infrastructure and Transport to recruit
participating organizations for the "K-UAM Grand Challenge,” select demonstration

scenarios and items, and establish demonstration infrastructure.

The K-UAM Grand Challenge is a government-led demonstration project aimed at
verifying safety and integrated operability before the commerdalization of Urban Air
Mobility (UAM) in 2025, It proceeds with Phase 1 for the open terrain demonstration and
Phase 2 for the urban/Metropalitan area demonstration. To achieve this, infrastructure
construction for Phase 1 open terrain demonstration commenced in Goheung, Jeollanam-
do Province, in 2022, with completion of construction achieved in November 2023
Furthermore, in February 2022, participating organizations for the Grand Challenge
were recruited, and agreements were signed with a total of 46 participating organizations/
companies, induding seven consortia and five single-field entities, by February 2023,

From August 2023, the Grand Challenge initiated a single-field demonstration, and from
August 2024, it will embark on an integrated operation demonstration by seven consortia.




RE&D Activitles
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Development of Drone-Cop Platform-Elementary
Technology and Ground Control System

As the drone threar to national critical infrastructure grows
into a social issue, KARI is developing an aerial-based drone
counter-UAS, Drone-Cop platform, to address various illegal
drone activities.

The Drone-Cop platform develops two types of drone to suit the
purposes of patrol and response. The surveillance Drone-Cop

4

is responsible for patrolling areas beyond the detection range of
ground-based response equipment.

When an illegal drone is detected through patrol, the response
Drone-Cop swiftly deploys to neutralize the threat, thereby
conceptually ensuring a swift response to illegal drone activities
through patrols and responses.

l —_—
= -
Bk SETTIRCCQIT TR
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In April 2021, KARI initiated the development of the Drone-Cop
platiormin collaboration wit hthe Ministry of Trade, Industryand
Energy by forming a consortium consisting of 13 organizations
from industry, academia, and research. Through the System
Design Review (SDR), Preliminary Design Review (PDR), and
Detailed Design Review (DDR) meetings, the prototypes of

§ | il
el ndtnd %ﬁ .
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Drone-Cop System (airframe, drone detection & neutralization
equipment, and ground control system) has been developed.
KARI has begun environmental testing and ground/flight
testing for the Drone-Cop system. After verifying its functions
and performance, KARI plans to integrate it with ground-based
response systems for further validation.

dparation of Patrol Drone -Cop Mizzion Eguipmant (Exampla)

Operaton of Response Drone-Cop Mission Equipment (Example)
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Performance Testing Completed for Core Components
of Unmanned Compound Combat Rotorcraft Turboshaft Engines

KARI participated in the core technology development
project for a 1,000 horsepower-class turboshaft engine
for Unmanned Compound Combat Rotorcraft (UCCR),
led by Hanwha Aerospace with support from the Defense
Acquisition Program Administration, from 2019 to 2023,

Successful performance testing and evaluation were
conducted on the core components, featuring a high-pressure
multi-stage centrifugal compressor. reverse-flow annular

combustor, and gas generator turbine with complex cooling
techniques.

As part of ongoing follow-up research and development efforts,
KARI continues to conduct research and development to secure
indigenous technology for the turboshaft engine, induding
integration of the gas generator module for the 1,000 horsepower-
class turboshaft engine and performance testing and evaluation
of core components under actual engine operating conditions,

Turboshaft Engine Gas Gencrator

]

Parformance Testing and Evaluation of Core Componants for 1,000 Horsepower-class Turboshaft Engine
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Modification and Flight Test Completed

for the KLA-100x Electric Aircraft

In 2023, with support from the Ministry of Trade, Industry
and Energy and cooperation from the Ministry of Land,
Infrastructure and Transport, KART snccesdully completed the
flight testing of the modified and developed manned electric
propulsion aircraft, known as the KLA-100x. This achievement
marks the beginning of low-carbon aviation transportation in
South Eorca.

The target aircrall wlilized the Forean-manufact ured airoail
(KLA-100) u.]ujH.n:d with the existing intermal vombustion
engine (Rotax 911), subsequently removing Iis Internal
combustion engine and integrating a Korean-produced electric
engine (model name: e-100) systematically. Before modification,
the domestic electric engine (model name: e-100) was integrated
into a modular configuration to verify its performance
Additionally, the front structure frame for engine installation
was designed as a modular integrated structure.

The core components of the Korean-produced electric engine
also adopted domestically developed propulsion motors/
inverters and lithium-ion battery packs, achieving weight,
power output, and efficiency. The structural integrity of the front
structure frame for the electric engine was confirmed through
structural analysis and static structural testing, applying load
conditions defined by ASTM F2245, induding flight load,
propeller thrust, motor torgque, and landing load. Furthermore,
prior to flight testing, ground run tests were conducted to verify

Flight Test of KLA-100x

the performance and safety of the electric engine, and to ensure
that pilots could adapt to the control environment and operation
method of the electric propulsion aircraft,

The KLA-W00x conducted its first flight at the Goheung
Awviation Center from December 2022 to March 2003, followed
by and successully completed the planned flight tests. The
upcmﬁm aa.fct}rﬁfﬂm installed clectric mEim: was confirmed.
Conscquently, a solid foundation has been laid for the systematic
de \'I:IUPI.[I:III. olan eleciric l..ll‘ul,lLI]Eiull airrall l..thﬁrm (2-sculer

Lraining electric aircrall) in the future

Inthefuture development of the 2-seater training electricaircraft
platform, significant enhancements in pertormance, including
increased maximum speed and flight duration beyond current
standards, are attainable. The development of such an advanced
electric propulsion aircraft is expected to serve as a catalyst for
South Kored's entry into the global civil aviation market.

Comparison of Propulsion System of KLA-100 and KLA-100x
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Pre-System Design Review
for GEO-KOMPSAT-3 (Chollian 3)

KARI is developing the Geostationary Orbit Multi-Furpose
Communication Satellite (GEQ-KOMPSAT-3) with the goal of
launching it in 2027, In the second half of 2023, the Preliminary
Design Review (PDR) was conducted.

GEO-KOMPSAT-3 is plnned to carry three payloads: a
Flexible Broadband Communication System (FBCS) for
providing public communication services during disasters and
emergencies, a Data Collection System (DCS) for gathering
hydrological information from rivers and dams, and a Satellite
Based Angmentation System (SBAS) for precise navigation
and positioning system. Through these payloads, the satellite
aims to prepare for the transition to the next generation
of communication paradigms using satellites and provide
emergency services and precise navigation services for disaster
and emergency response.

GEQ-KOMPSAT-3

Prefiminary Design Feview for GEO-KOMPSAT-3 [Ch

34
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System Requirement Review and System Design Review
for Korea Coast Guard Satellite Application System

The 55A Research Office is conducting research and development
projects with the goal of developing a satellite application
system for the operational use of maritime police satellite
information. In October 2023, a System Requirement Review
(SRR) was conducted to confirm the compliance of mission
objectives with system requirements and to facilitate a
common understanding on the requirements among project

participants.

The meeting was attended by the Korea Coast Guard, the
Korea Institute of Marine Science and Technology Promaotion,
technical review committee members, and research and
development personnel Subsequently, on December 2023,
a System Design Review (SDR) was held to review system
configuration approach, requirement allocations, and the
adequacy of validation plans and development processes.

Identification of KPS Site Candidate Locations
and Cnnducting Site Preliminary SUI‘UEFS

Identification of Site Locations and Conducting Site Preliminary
Surveys are crucial initial steps in developing the Korean
Positioning System (KPS). KPS R&D Directorate developed
strategies and plans for selecting suitable sites, creating a
lig of potential locations by assesing their infrastructure
requirements.

Through on-site preliminary surveys of site candidate locations,
we analyzed geographical features, environmental factaors,
and potential advantages and disadvantages. Subsequently,
we intend to validate the adequacy of equipment development
and infrastructure requirements for conducting detailed
investigations of the candidate sites.

d HIHSAAY N2 EAEEA2|(SOR)
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R&D Activilies

Development
of LEO-KOMPSAT Series

In 2023, the development of the Low Earth Orbit Korea Multi-
Purpose Satellite (LEQ-KOMPSAT) Series continued to fulfill
precise observation and national image demands in the Korean

Peninsula.

KOMPSAT-6, equipped with high-performance Synthetic
Aperture Radar (SAR) for all-weather ground and ocean
observation, has entered into a launch contract with
Arianespace. Meanwhile, KOMPSAT-7, equipped with
high-resolution optical and infrared payloads, successfully
completed launch and orbit environment tests. KOMPSAT- i~ # 5 f
7A, which enhances the performance of KOMPSAT-7, has - s

commenced spacecraft bus integration and testing,

KOMPSAT-7




RE&D Activities

Participation in Korea's Industry-Led CAS500

KARI is participating in the Compact Advanced Satellite 500
(CAS500) project, led by Korean industries, by developing
payloads and ground stations and overseeing technological
management and supervision

The precise optical payload for CAS500.2, designed for
land ohservatinon, has heen assembled nsing components
manufactured by Korean industries and is preparing for
launch in 2025, Additionally, the wide-area electronic optical
pa.]r]uad for a.gricu]tural and fm’c&t‘y lnun.'lturins on CASS00-4
has completed the assembly of its flight moedel compaencnts and
has initiated verification testing of its Electrical Optic System
(EOS). Purthermore, a system d:sign review for the C-band
inmage radar fur waler resvurce mwnitoring un e CASS00-5
has been conducted. Moreover, KARI has been carrylng out
technical management and supervision of spacecraft system
and bus development for CAS500-3, 4, and 5, led by Korean
industries, as well as the development of ground stations for
satellite operation and image calibration and correction.

30

Integration of payload and main body of CASS00-2

5894 25
M djEey

Payload of CASS00-2

Annual Report 2023

J9

Development of 50kg Lift & Cruise Type UAV

KARI is developing a Lift & Cruise Unmanned Aerial Vehicle
(UAV), with sepamate vertical takeoff and landing and forward
flight rotors. Six electric motors/propellers for vertical takeoff
generate thrust for a maximum takeoffweight of 50kg, while two
motors/propellers on each side provide thrust for forward flight
hased on fixed wingg.’l"hpa'rrrrnﬁha:a target 'ﬂ":ghf !ll"il‘f] af150
km/h and a maximm ﬂighr time of 40 minntes, The primary
structures of the main and tail wings utilize the Quad Tilt-Prop
(QTP) developed by EARL, and the flight contro] system has
been il:nprqﬂw:d bascd on opcn-source softwarc with transition/
reverse transition algorithms.

LC62-50 UAV is being developed in two variants based on
the puwer source. LC62-508 ulilices only lithiwm polymer
secondary batterles, composed of six 65/22Ah batterles. LCo2-
50H, on the other hand, features a hybrid system comprising a
2.6kW hydrogen fuel celland lithium polymer secondary battery,
responsible for cruising and takeoff/landing, respectively.
LC62-50B has completed basic flight performance tests and is
undergoing flight stabilization tests, external sensor integration
tests, and technology demonstration mission tests.

In September 2023, the team participated in unmanned aerial
vehicle flight tests in Greenland conducted jointly by Korea and
Denmark, successfully performing polar environmental flight
performance tests near the Kangarlussuaq Russell Glacier.

LCA2-50H is Imﬂﬂg'l-inggmn il pﬂ'ﬁwma neetests for it h}ﬂmﬁm
fuel cell hybrid power system and propulsion devices. The TCA2-
50, a 50kg-class Lift & Cruise UAV, can carry a maximum payload
of 3kg, making it highly versatile and suitable for mission flights
cqnlpa.rcd to smaller UAVs miﬁ]ﬁuﬁ less than i'.SkE. Morcover,
it can be utilized for performance verification purposes in the
development of larger dranes up to 150kg and dectric-powered
aircraft systems like Urban Air Mobility (UAM) in the future.

Maximum Takeoff Wizight (kg) 50
Flight Speed (km/h) 150
Fligkt Time (min) 40
Aircraft Length (Distance between 2105
VTOL Motor axes) (mm) !
Aircraft Width (Distance between 2 300

Cruise Motor axes) (mim)

LCE2-508 LAV Flight Test
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Support for Tracking and Telemetry of Solid-Fuel Launch Vehicle

On December 4, 2023, KARI successfully conducted the
mission to track a private launch vehicle by utilizing solid
propulsion technology atthe Jeju tracking station. The mission
utilized tracking and telemetry resources jointly provided
by the NARQ Space Center and the Agency for Defense

Nevelnpment.

The launch mission allowed the NARO Space Center to
strengthen its operational capabilities for various launch
scenarios utilizing the tracking and tclemetry cquipment
available at the center. It also affirmed the center's capability
to support launch services for various privately-led launch
vehicles planned for the future,

Telematry (T1 M) Operatinns Rnaem

National Satellite Operations and Calibration &
Correction Infrastructure Enhancement Project

This project aims to efficiently develop the National satellite
image calibration & correction standard site and secure the
reliability of calibration & correction and standard image
products of national multi/clustered satellites through stable
operation and advanced technology development of the
integrated National satellite operation infrastructure (National
Satellite Operation Center). The key contents are as follows.

Firstly, the project supports the integrated operation of low-
orbit national satellites centered around the National Satellite
Operation center as well as the activation of satellite image
utilization. Secondly, research will be conducted on core
technologies for the integrated mission operation enhancement
and timely provision of satellite information at the National
Satellite Oiperatinn Center. Lastly, the development of standand
target and ground reference data ohservation and collaction
eqnipment necessary for calibration & correction and quality

management of optical, infrared (IR}, and synthetic aperture

radar (3AR) satellite images during the normal operation period
will be carried out.

In the first year of 2023, the following achievements were
accomplished: The National Satellite Operation Center
successfully operated KOMPSAT-3, 3A, 5, and CAS500-1,
achieving a mission success rate of over 9%%. Additionally, three
ground antennas were operated normally, performing a total of
8,000 passes with a success rate of over 99%. Core technology
research for integrated operation enhancement and satellite
information timeliness improvement is underway. Through
this, the national satellite integrated imaging plan has completed
system analysis and basic design, as well as the basic design of
the satellite image big data management system. Furthermore,
the detailed design of gronnd antenna RF equipment and
receiver madem ted models has heen completed, and research
and hagic design for the national satellite mission operation

diEihl twing have been finalized. Lastly, the development of
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standard sites for satellite image calibration has been carried
out. Reflectance targets for optical testing were developed and
tested, securing technology for optical target and equipment
preliminary design through remote/automatic observation
equipment production and testing, as well as production of
infrared composite structure reflectance targets. Based on

remotefautomatic observation equipment production/ftesting,

Korean Satellites
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preliminary design for infrared targets and equipment forimage
calibration were performed. Additionally, preliminary design
for multi-band active transponders capable of remote//automatic
observation and basic civil engineering design requirements
for calibration target development were derived, and design
work and construction approval procedures were conducted in

parallel for construction implementat ion.

Calibration Standand Site
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RE&D Activities

Selection and Development
of Additional Projects
for Space-Centered Technologies

KARIwasselectedas the leadingagency forspace technology
development (Space Pioneer Program Office) for 10 years
from 2021 to 2030 under the 3rd Basic Plan for Promotion
af Space ﬁmhpmpnt KART haz heen ﬂmloping a total
of 14 out of 16 space key technologies (three in the lunch

Launch Vehicle Sector

Common Bulkhead Propellant Tank (Jun. 2021~Dex, 2026)
Ilost Institutions: NDT Engincering & Acrospace (Lead),
Forean Ain, KP Acrospace Indusiries, GV Engincering
{Industry), Aerospace University (Academy), KARI, Korea
Institute of Industrial Techonology (KISTECH) (Research)

Main Objectives and Specifications: Lightweight/low-cost
common bulkhead structure propellant tank for an upper core of
small lannch wehicles, utilizin galu minum-lithium (AL-Li) high-
performance alloy material, incorporating friction stir welding
and domestically developed ultra-low temperature insulation

Integrated Avionics System (Mar. 2022-Dec. 2027)

Ilost Institutions DANAM SYSTEMS (Lead), Karca Acrospace
Universily { Academy), RureaTesting Laboraory, KART (Research),
Hanwha Aerospace, Hanwha Corporation, HANCOM InSpace,
Bitelinx, SOLETOP (Industry)

Main Objectives and Specifications: Development of module
-based integrated avionics system satisfying low cost, lightweight,
and miniaturization criteria suitable for small launch vehicles
(mission control, power, emergency shutdown, engine and TVC
control, remote sensing)

« Mission duration: > 1,500 secnnd s

* Communication speed: = 50Mbps

« Communication rlp-l-.l}rr <M1 ms

» Packet loss pate: < 0.001%
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vehicle sector, seven in the satellite bus sector, and four in
the satellite payload sector), with two new projects selected
in 2023,

These Space key technologies are being pursued through an
industry-centered academia-industry-research consortium
model, with the aim of developing a domestic Qualification
Model (QM) that integrates with the existing space system,
strengthening private space techonolgy capabilities, as
well as egfa'h'lishing a virtnnms r}rrip af the space inﬂllgfr}r
ecosystem through collaboration with systematic projects.

technology, applicd to a 500kg-class satcllitc (Sun-synchronous
Orbit 500km) small launch vehide system.

Item Size/Weight
2 00 Imiijx 3 020 Sml Y260k or less

Sprcificatinns

Cidant tank assembly

Commaon bulkhead

Fuel tank assembly

+ Position accuracy: = 100m
« 3-axis attitude accuracy: = 0.1 [degree]
+ Weight: Stage 1 (<40kg), upper stage (£30kg)

Ground parformancs tast aouipmant
Ground lssnch )
el system ﬁ m

Mounted Integrated
Avionics

Smigll Launch Vehicle
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2nd stage launch waﬁclu integrated avionics system
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Interstage Connection Umbilical (Mar. 2022~Dec. 2027)

Host Institutions: HANYANG ENG (Lead)/Korean Air
(Industry), KARI (Research)

Main Objectives and Specifications: Design of Inter-Stage
Cuonneclivn Unbilical Certification Mudd and Grownd Tner face
Technology for Small Launch Vehice Fuel/Oxidizer (Liquid

Methane, Kerosene, Liquid Oxygen), Gas (Amblent Temperature,
High Pressure, Low Temperature), and Electrical Supply.

* Liquid Methane (LCH4), Liquid Oxygen (LOX),

Type and Ea
= rasensa
{;‘mh"g"ﬂo: = Air, Hitrogen (GHZ), Helium (GHe)
propeliant. |, operating fiow rate of LGH4, LOX: 530LPM
gas » Operating flow rate of Kerosene: 320LPM

Interstage Coanection Umisical
{15t stage~2nd stage)

Interslage Covmret tin Unslsiival
{Mobdle Pad-1st stage)

Development of
cryogenic fuel Umbilical
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Main Electronic Unit

Multiple Optical Head Star Tracker for Operational Optical Head
Satellites (Jun. 2021 -Dec, 2024)

Host Institutions: SATREC INITIATIVE (Lead) (Industry)
Main Objectives and Specifications: Development of a multi-
optical head star trackers capable of satisfying the directional

precision performance required by satellite systems such as multi-
purposc Satcllitcs and Compact Advanced Satcllites.

Storable Bipropellant Thruster
(Jun. 2021-~-Dec, 2025)

Host Institutions: KARI (Lead)(Research), Hamwha Aerospace,
Anflux, NEXT FOAM(Industry), Chungbuk National University,
Jeonbuk National University (Academy)

Main Objectivesand Specifications Developmentof Dipropellant
Thruster using MMII {Pucl) and NTO (Oxidizer)

Itm Spacific Impulse Mominal Thrust

Configuration Accuracy{@3 OH)

: 3 Optical Head(OH)f Fully Bias:< 1arcsec, NEA:< 1.0 arcsac/
] cations ) » ~30H ~107s
Hpeiiyontion Redundant Electronic Unit(ELY) sqri{Hz) @30, 3axes e |

Specifications 287 9.9M = 0.2M

200m N Class High Thrust Electrical Propulsion System
(Jum. 2021~Dec. 2026) ¥enon Tank

J4
11 RaF-Antanna ShiA

J3
1 ? ReF=Antanna SMA

J&
ReF-Clk SMA

Mukti-GNSS Receiver for GEO Satellites

{Jan. 2021-Dec. 2024)

Host Institutions: DusiTech (Lead) (Industry), Inha
University (Academiy), KARI (Research)

Host Institutions: Asia Pacific Satellite Inc. (Lead)(Industry),
Korea Advanced Instifute of Science and Technology, Korea

Aerospace University (Academy]), KARI (Research) H J3
Main Objectives and Specifications: Devdopment of Cuommunication Prwmemr Supply
Main Objectives and Specifications: Development of hall effect a qualification model of the multi-GNSS receiver for male DSUB-25 0
thrusters mpﬂbk of amefatmg ﬂlmst of 200mN or more to o il PR @
operate Geostationary Orbit Satellites (3-ton class) from Transfer e Fons s o
Orhits, alongwith High Voltage Ontpnt SkW Power Supply Unit Control) HET(Hal Effect Thruster) male DSUB-15
L oem Totalimpuise | Specificimpuise |  Output Power Lifetime il W Characimalcs Aecuracy Haw Uata Accurcy WPS Aecuracy
e i = T _ =30m{3D RMS), Pseudo-Range : Im(RMS) 2us(RMS) /
Specifications 200mM 1.25MNs Min 15005 | PPU Power SkW 1.736hr Specifications GP3 L2C, Galieo E1 Veloclty : 10cm/s Camer-Phase : 10mm (RMS)|  Sync to GPS Time Data
Fiber Optic Gyroscope for Practical Satellites Inner structure of the developing gyro EM figure of the
Control Moment Gyro for high agility satellites
" s (Jan. 2021 -Dec.2025) LD control module dhwsowen Fi

(Jun. 2021-Dec. 2027) Tlost Institutions: FIBERPRO(Lcad) (Industry)

Ilost Institutions LIG Nex1 (Lead), LUMIR, Dacyoung M-Tech,
LCTEK (Indusiry), Kuorea Advanced Tostiluke of Science and
Technalogy (Academy)

Main Objectives and Specifications: Development of fiber optic
gyroscope for practical satellites utilizing light interference through
optical fibers to detect rofational speed, enabling stabilization of
Main Objectives and Specifications: Development of Control satellite bodies and precise attitude determination
Moment Gyro (CMG) as core components of Low Earth Orbit
Satellite Attitude Control Systems capable of high agility medium
satellites (about 500kg~1,200kg class satellites.)

“ Total weight Maximum Output Torque | Maximum Angular Momentum | Maximum Gimbal Rate ARW Bias Stability(1-hr) Scale Factor Stability (12-hr) Life Span
Specifications 95kg or less 30Nm | 15Mms 2radfs < 0.0071%Nhr < 0.01%hr | < Eﬂﬂppm }E_ﬁaﬁ(ﬂ}!
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ASIC-Based Multi-Core Controllers for Satellite-Mounted
Computers (Mew, Jan. 2023 -Dicc, 2028)

Specifications

Core Processor Cora Compliant 32-bit Processor
Parfonmance | 200MIPS/EDACHardware Menory Scrubies
8 X SpaceWire Links

MIL-STD-15538 BC/RT/EM Contraller
2 ¥ CAM 2.0 Controller

s ; A X LIART
SPI Master Controller/I2C Master Controller
2 X 32bit General Purpose Input Output
Total lonizing
0k
Dose(TID) e

Satellite Payload Sector

SPPO Mechanism for the Next-generation Geostationary
Optical(E0) Payload (Jun. 2021 ~Jun. 2025)

Host Institutions: JUSTEK (Lead) (Industry)

Main Obijectives and Specifications: Development of one-
axis and two-axis mechanism for EO payload. BM/QOM grade
ane axis mechanism (OAM) and EM/OM grade two axis
mechanism (TAM)

| Specifications

OAM (One Axis | Pointing Accuracy <0.2deg
Mechanism) Angular velocity >24deg/s
PointingAccuracy <(.006 deg
TAMTwo Mg | ular velocity *1deq/
Mechanism) 2l Ll d
PnintingStahility <duradf100s

2-Dimensional Multi-band Infrared Detector
(Sep. 2021-Dec. 2026)

Host Institotlons: 13system (Lead) (Industry), Jeonbuk
Watlonal University (Academy)

Main Objectives and Specifications: Development of local zation
technology for multi-channel infrared detectors based on
superlattice (T25L) for mounting on geostationary/low-orbit
earth observation satellites and domestic technology for

Host Institutions: [TECH Corporation{Lead) (Industry),
EDELTECH (Industry), QRT (Industry)

Main Objectives and Specifications: Development of ASIC-
based multi-core controllers, development of space-grade
ceramic packages for ASIC integration, and establishment of
a multi-core controller testbed (functionality, space radiation,
reliability, EMI, etc.)

PIP bipods
(S/L interface)

high-sensitivity/large-area infrared detectors, which are key
components of satellites payload module

Specifications

2-D multi-band
LWIR detector

2-0 multi-band
MWIR detector

Wavelengtn 3~5.3pm | 10~12.5um
Format [
Pixel Pitch 2048=2048/ 10pm ‘ 1024X1024 | 20um
NETD =25mkK (@80K) =35mkK (@65K)
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Hybrid chip .
= %‘{# )h [Oversaas Purehass)

Ka-Band Transmliter and Ka-Band Active Phased Array
Antenna (Jun. Z021-Jun. Z025)

Host Institutions: LUMIR(Lead). Microwave Technologies
Group, SOLETOP (Industry)

Initial Inlegraled System: Nexl-gomeration Mediwm-sieed Satddlile
(In 2025)

Main Objectives and Specifications : A high-performance, compact,

Coaoler

ETCMp/DSPMp

Bla-bard Trasmmibier Conesl bodua/
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and lightweight Ka-band transmitter and an active Ka-band M&mﬁ:ﬂﬂﬁ:ﬁm
antenna device with electronically steered antenna technology and KM
. ) S Ma-bund Carmer Comversion Modhde)
software-defined radio technology applied as components of the
; ; ; : a-boee Travmitier Cartcl Mok i
downlink system in practical satellites et — _ (Prwer Sueely & Disirbutin el
Frequency Beam Steering Range Transmission Speed
Spacifications 75 ST GEH? A7 =R0° | Fl- =B0° tn B0° zAGPSI? channals)
KPS Code/Message Generator (Mew, Jan. 2023 ~Dec. 2026)
Tlost Institutions: LIG Nexl (Lead) (Industry), Microlnfinity
(Tudustry)
Main Objectives and Specifications: Development of KPS Code/
message generator for Korean Positioning System (KPS) payload
to provide ultra-precise PNT services based on navigation and
augmentation data received from ground.
Item Chipping Rate Self Correlation Cross-Cormelation Data Rate
i 1,023Mchip/s or above HMormalized Value) 0.1(Normalized Value) 50bps or above




Edueation and PubEGutreach ﬂ

« 2023 Satellite Application Conference and
2023 Satellite Information Application Competition

« Five Tyvpe: of KOMPSAT
Image- Based Artificial Intelligence Training Data

» International Charter: EOMPSAT Data Support for Clobal Disasters
« Attendance at the 1Tth UN ICG Annual Meeting

« Attendance at the 415t Inter-Ageney Space
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« CDR and Workshop for the teams
participating in the 2022 CubeSat Contest

« Support for University Student Paper Presentations
and International Exchange at ISEE in TAC

» Om-site Education and Carcer Montoring

in the Space Field for Caollege Students (KART Aeademy)

« Operation of Smart Aath-5cience Classes and
Implementation of Aerospace Edueation for
Elementary and Middle School Students
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« Support for State Visit to NASA
Goddard Space Flight Center (GSEC)
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and Space Muscum

« Participation in COP28 Space Agency Leader's Summit
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2023 Satellite Application Conference and
2023 Satellite Information Application Competition

KARI held “3atellite Application Conference 20237, co
hosted by the Minisiry of 3cience and ICT and the
National Intellipence Service (NIS), from October 16th
to 17th at the K Hotel in Seoul. Following last year's
conference themed "The New Space Era, the Future of
Satellite Information Application,” where major overseas
satellite application companies were invited, this year, a
platform for communication on "Application of Space Big
Data and Global Networks™ was established. A total of 492
participants, including government agencies, universities,
research institutes, and domestic and foreign industry
representatives, attended. On the first day, keynote speeches

were given by representatives of leading overseas satellite

KARI hosted the "2023 Satellite Information Application
Competition” sponsored by the Ministry of Science and ICT
(July 1st to September 13th) to support the discovery of new
applications for satellite information big data and to promote
technological development.

This competition, divided into student divisions(undergraduate
and graduate students) and general divisions (industry, academia,
research, government, etc.), solicited various ideas to enhance the

application of satellite information, inchiding various satellite

information processing and application technologies.

It aimed to promote the value and importance of satellite
information big data that can be integrated with artificial
intelligence (AI) technology for solving social issues,

supporting decision-making. and more.

application companies such as FlanetLabs, Airbus D&S3,
Maxar, Blackbky, ICEYE, and Capella Space. Additionally,
a session commemorati ng the first anniversary of the KPLO
mission, titled "Application of KPLO Lunar Exploration
Data and International Cooperation’, was conducted. On
the second day, alongside company presentation sessions
providing opportunities for domestic satellite application
companies to promote and collaborate, there were sessions
on the global application of satellite information and big
data applications. Twenty exhibition booths from domestic
and foreign industries were set up to provide a platform for
communication between users and industries regarding the

latest technologies and products.
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2023 Satellite Information Application Competition Poster
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Satellite Apghcation Conference 2023 Opening Address
{President of the Korea Aerospace Research Institute)

Satellite Application Conference 2023 Presentation session

Eatelite Information Application Competition Winners Growp Photo

A total of 36 teams from the student and general divisions participated, undergoing the
first round of written evaluations and the second round of presentation evaluations.
Eight teams, divided into four categories, were awarded (two teams for the grand prize:
the Minister of Science and ICT Award, two teams for the first prize: the Korea Asrospace
Research Institute President Award, and four teams for the second prize: Korea Aernspace
Researrh Tnstitute President Award). The award ceremaony and theme presentatinns frwr

all winning teams took place at the "Satellite Application Conference 2023
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Five Types of KOMPSAT
Image- Based Artificial Intelligence Training Data

The research team at the National Satellite Operation &
Application Center has newly constructed and publicly released
five types of artificial intelligence training data based on Korea
Multi-Purpose Satellite (KOMPSAT) imagery. These indude
object detection, buillding segmentation, road segmentation,
doud detection. and land cover land use classification. The
data was made available thrompgh KTSTTs DataO™ plat form

Previomsly, throngh the AT Huh of the Mational Information
Society Agency (NIA), over one million pieces of KOMPSAT

Artificial intelligence training data made available through DataldM

image-based artificial intelligence training data were made
publicly available. In addition to enhancing the quality of
the existing data, over 400,000 patches of newly constructed
data have been added and made publicly available through
DataQMN.

The newly released data iz expected to contribute to the
advancement of domestic satellite infnrmation applicarions
hy heing made availahle to private research institutes and

industries.
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International Charter: KOMPSAT Data Support for Global Disasters

KARI hasserved as the lead agency of the International Charter
Space and Major Disasters, a global cooperation initiative for
disaster response, until April, 2023. During the 49th regular
Board Meeting of the International Charter, KARI handed
aver the lead agency responsibilities to the United Kingdom
Space Agency (TTKSA). Charter member agencies sxpressad
gr'atimdﬁ for Kaorea's IF:I"FTE]'I'i.[I during its tenure (Dctoher
2022 - April 2023), especially amidst significant disasters such
as earthquakes in Turkey and Syria, oil spillsinthe Philippines,
and Cydonc Freddy in Africa. In the S0th n:su]a.r board
meeting held in October, UKSA assumed the lead agency mole,
currently owerseeing the Charter's overall operations from the
Curopean Organisation for the Exploitation of Meteorological
Satellites (EUMETSAT).

KARI provided 1,179 KOMPSAT images (as of 2023) through
the International Charter for 52 national disaster incidents,
including the earthquake in Turkey, Cycone Freddy, Cyclone
Yaku, floods in Somalia, Ethiopia, and Chile. In July and
Angust 2023, in response to concentrated heavy rainfall and
Typhoon Khanun on the Korean Peninsula, the Charter was
activated to secure over 700 foreign satellite images.

NTERNATIONAL CHARTER 49th BOARD MEETING

lnte vl Sl ten 431 Boand kewting

These images were utllized In collaboratlon with organizations
such as K-water, the National Disaster Ma nagement Research
Institute, and the Mational Institute of Forest Scence to
analyze and respond to flood and landslide damage in South
Korea, Additionally, KARI supported the Korean relief team
for the Turkish earthquake by providing analysis results of the
earthquake damage in Turkey, offering crucial information
about the affected areas.

Internaticnal Charter 50th Board Meeting
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Flood mapping during heavy rainfall in South Korea
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Attendance at the 17th UN ICG Annual Meeting

The KPS R&D Directorate joined the delegation representing
the Korean Government, consisting of relevant ministries
including the Ministry of Science and ICT, Ministry of Foreign
Affairs, Ministry of Oceans and Fisheries, as well as experts
from research and development institutions such as the
Korea Aercspace Research Institnte, Korea Astmnomy and
Space Science Institute, and Korea Research Tnstitute nl".‘»:hipﬁ
and Ocean Engineering, to attend the 17th United Nations
International Committee on Global Mavigation Satellite
Systcma (UNICG) Annual Mcc’ti:nﬁ held in October 2023,

The annual UN ICG mecting, attended I:qr over 300
representatives from UN ICG member countries includi ng

South Korea, the United States, Japan, China, the
European Union, India, and Russia, covered various
topics such as coexistence and interoperability among
satellite navigation systems, space service areas, Precise
Point Positioning (PPP), LEO PNT. and Lunar PNT.
In particnlar, anr ﬂnﬂpgal‘ion confirmed ﬂuring this
meeting that Sonth Korea will host the 19th 1IN ICG
Annual Meeting in 2025 and presented an overview of the
Korean Positioning System (KPS). We actively participated
in Practic.a] discussions on intcrnational coupcratiun
at bilateral and multilateral levels, The next UN ICG
Annual Meeting is scheduled to be held in Wellington,
MHew Zealand, in QOctober 2024,

m KPS RED Program
[INCAXING SpHate, Ground ang Lser Segmant]
- - 2022-2035 (14 yoars)
1]
B @ e
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Attendance at the 41st

N
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Inter-Agency Space Debris Coordination Committee (IADC) Meeting

The Inter-Agency Space Debris Coordination ([ADC) is
a technical and scientific research body for global space
development agencies related to the environmental issues of
the Rarth's orhits cansed by space debris. Tt provides technical
advice and gnidelines to the 1IN and reports to if, with 13
countries currently participating as of 2023

In June 2023, the Earopean Space Agency (ESA) chaired the
41st IADC meeting held at the Curopean Space Operations
Center (ES0C) in Darmstadt, Germany. KARI pa.rt'xipat\:d

in all four working groups consisting of the Steering Group
(5G). Measurement, Environment & Database., Protection,
and Mitigation. conducting discussions. The next meeting is
scheduled to he held in April 2024 at the Tndian Space Research
Oirgan ization (TSRO, The S5A Research Officeis responsihle for
tasks related to the IADC, including delegation composition,
participation in followup technical meetings, development
of space dcbris mitigal:iqm Euidclin.cs for spacc dc\rc]upmmt
agencies, and activation of domestic and international

cooperation rescarch for space environmental protection.
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Attendance at the SpaceOps and its Committee

"SpaceOps” is an internatiomal committee organization
cstablished in 1992 to cnhance and maintain the international
community of space operation experts. Currently, 13 space
agendes from 13 countries, including KARI, are active as
wonnmil lee execulives, amd a wial of 28 instilutions are aclive

as committee members.

The 55A Research Othce is responsible for representing the
KARI members and participating in the Workshop Working
Group activities. Since its establishment, SpaceOps has

hosted 15 conferences every two years worldwide, providing

opportunities for discussions on advanced space vehide

operation technology and facilitating technical exchanges
on all aspects of space operations, including robotics, Earth

orbits, manned missions, and deep space.

In 2016, KART husted a conference in Daejeon, amld in 2023,
participated In the 17th Internatlonal Conference on Space
Operations held in Dubai, United Arab Emirates establishing
a booth to promote K&LD achievements, presenting various
research paperes, and networking. Additionally, as an executive
organization of the committee, KARI participated in the
committee’s plenary meetings to facilitate the dismssions on the

current conference progress and prepared for the next conference,

Annual Report 2023

o9

Participation in the Seoul ADEX 2023

KARI participated in the Seoul International Aerospace and
Defense Exhibition 2023 {Secoul ADEX 2023}, which was held
at Seoul Airport on October 17th, 2023, and lasted for six
days. Seoul ADEX, held once every two years at Seoul Airport
i Seongoam, Gyevonggl Proviooe, & the largest domestic
aerospace and defense Industry exhibitlon In Korea. In 2023,
it featured participation from 550 companies representing 34

countries, operating a total of 2,320 booths.

Atthe booth of KARI scaled models of Nuri, which successfully
launched for the third time in May of the same year, and KPLO,

currently performing successful lunar exploration, along with

rclated rescarch achicvements and videos, were exhibited.

Additionally, models of the Optionally Piloted Fersonal
Air Vehicle eleciric vertical take-ofl and landing (OPPAV
eVTOL), as well as KOMP3AT-6, were showcased, along
with the achievements of the 5pace Pioneer Frogram.
Beyond the exhibition, business meetings with overseas
government officials such as the chairman of the UAE
Space Apgency, and private companies including Airbus

were also conducted.
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Dissemination and Promotion of R&D Achievements

for the Space Pioneer Program

KARI operates special sessions and promotional booths at
major domestic conferences to promote the dissemination
and adoption of domestically developed space-centric
technologies, a result of the Space Pioneer project. Additionally,
KARI organizes workshops to share the progress of specific
projects with domestic stakeholders from industry, academia,
and research institutions, fostering mutual cooperation to

maximize technology utilization. In 2023, KARI supported
private companies in signing a total of nine Memoranda
of Understanding (MoUs) for facilitating the utilization of
space-centric technologies in the launch vehicle sector of
the space project. Efforts are underway to advance contracts
and collaborations for the “Integrated Avionics System” and
"Interstage Connection Umbilical® technologies.

Signing of Mall between Launch Vehicle Companieas for Systematic Integration

of Project Performance Technologies (November 21, 2023)

Efforts were made to support the signing of Memaoranda
of Understanding (Mallk) bhetween small launch vehicle
companies to integrate the space-centric technologies of
the Space Pioneer project, including "Common Bulkhead
Propulsion tank", “Integrated Avionics System®, and
'In‘l‘.cr-atagc Connection Umbilical®, into the framcwork of

private space development projects. A total of 9 agreements

were conclndad,

- Technology Supply Companies: NDT Engineering Co., Ltd.,
Danam Systems Co., Ltd., Hanyang Engineering Co., Ltd.

- Technology Demand Companies: Hanwha Aerospace Co., Ltd.,
KEorcan Air Co., Ltd., In.n.uSpacc Cao., Ltd., Unastclla Co., Ltd.

AHOIATOISLIN Al SESE TS - MH 2HE

SSEAR 7128 2t 2sliztM(MoU) MIZ 4] 2 2HEs)
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Operation of Special Sessions at the 30th Radio Wave
Mew Technology Workshop (April 28, 2023)

Aerospace Society Spring Academic Conference
Operating OS and Promotion Boothe (April 19-21, 2023)

introduction and Frogress Presentation of Detalied Frojects (Venurnes)
within the Space Pioneer Program

Participation and Promation at Seoul ADEX 2023
and Korea Space Forum 2023

Conducting Integrated Waorkshop for
the Space Pioneer Program (June 28, 2023)

The Space Pioneer Programhas hosted "Integrated Workshops®
among lead agencies of detailed projects and consortinm
organizations to share domestic technological developments
in the fields of launch vehicles, satellite bodies, and payloads.
Through expert lectures, the project aims to foster research and
d.cvc]npmcnt Sy nergy and support smooth Pn;ﬂ'cct cxccoution.

T amolato|oLioite] ¢ 52
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She Space International, Satellite Imagery Education
and International Exchange Activities

To expand the representation of women in the space sector,

She Space International conducted satellite imagery education
targeting 16 high school girls. Four of these high schoal girls
visited Texas Tech University (TTU) in the United States from
July 19th to 27th, participating in joint research presentations

with the U.5. team and engaging in STEM education.
Additiona lly, they visited the Kennedy Space Center in Florida,
where they learned about the history of space dewelopment
in the United States and toured cutting-edge space launch
vehicles and the Space Shuttle.

Annual Report 2023 {f,l:j'

Education Implementation for Users of the Government
Satellite Information Application Consultation

User Education in the First Half of the Year

KARI conducts annual remote sensing and satellite information
application education for users of the Govemment Satellite
Information Application Consultation. In the first half of 2023,
the institute organized an education session in Seoul with the
theme "Fundamental of Remote Sensing and Satellite Imagery
Utilization” The curriculum covered the overview of remote
sensing and satellite imagery princples, electromagnetic radiation
principles, multispectral and thermal infrared systems, as well
as SAR systems and applications of satellite imagery, including
case studies. A total of 21 participants from nine organizations
attended the education session held on May 12th.

Consultation education in the First-Half of 2023

User Education in the Second Half of the Year
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In the second half of 2023, the user education session of the
Government Satellite Information Application Consultation was
conducted as practical training. The session, titled "Fundamental
Practices of Remote Sensing and Satellite Imagery Utilization.”

involved practical training using KOMPSAT DataViewer and
QGIS. The second-half education session, conducted over two
days from September 25th to 26th, saw participation from 19
individuals representing seven organizations.
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CDR and Workshop for the Teams Participating

inthe 2022 CubeSat Contest

On October 5th and 6th, 2023, KARI conducted the Critical
Design Review (CDH) of the 2022 CubeSat Development
Team with the participation of six teams from Seoul National
University, KAIST, and others. A specialized CDR evaluation
team comprising six members from KARI's CubeSat
Technology Support Team conducted a thorough review of
the CDR documents and plans to organize a Delta CDR in

the first half of 2024, incorporating the review comments.
Additionally, a workshop on satellite system engineering,
CubeSat communication and attitude control, and CubeSat
development know-how was conducted for the final selected
teams of the 2022 CubeSat Competition from October 23rd
to 24th at the Daejeon KT Human Resources Development

Institute,

2022 =9/ HoITk] HHE AHANZESIO| (CDR)
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18 and Workshog for the teams participati g in the 2022 CubeSat Contest
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Support for University Student Paper Presentations
and International Exchange atISEB in IAC

KARI selected a total of seven university students and graduate
students to participate in the International Astronautical
Congress ([AC) and provided education and guidance on
paper presentations.

From September 26th to October 8th, 2023, the students
participated in the Space Generation Congress (3GC) in
Baku, Azerbaijan, engaging in exchanges with young space

professionals. They also attended the TAC to present papers
and acquire knowledge on the latest developments in space

technology.

In particular, they participated in the International Space
Education Board (ISEB) program, forming an international
network among partidpating students to contribute to the
cultivation of future global aerospace experts.

Participation in SGC Working Group Discussions and Presentation of Papers at ISEB
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On-site Education and Career Mentoring in the Space Field
for College Students (KARI Academy)

In the summer semester of 2023, basic education on satellites
and operating training on satellite missions were conducted for
16 undergraduates. In the fall semester, an advanced aerospace
system engineering and space testing was conducted for eight
graduate students to enhance their understanding of essential
space testing for satellite launches. By providing on-site
education in the space field for university students, the aim was

to foster advanced talents in the space industry and to establish
self-directed learning through practical educational programs.
This initiative contributed to nurturing proactive talents who
will lead the New Space era and strengthened collaboration
with universities interested in cultivating talents for space
dewelopment, thereby enhancing the relationship between
practical industry demands and academic education.

Summer Samester Undergraduste Satellite Operations Practicum Comprehensive Fresenlation

Annual Report 2023
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Operation of Smart Math-Science Classes and Implementation
of Aerospace Education for Elementary and Middle School Students

KARI conducted education in the form of smart math-science
classes for elementary, middle, and high school students.

A total of 10 education programs were operated 68 times,
providing aerospace education programs to 1,845 students in
Daejeon, Chungcheong, and Jeolla provinces.

The main programs included mentoring in aerospace careers
by researchers from KARI and the practical assembly of
CanSat. Special programs such as flight simulator exercises,
remote sensing of artificial satellites, satellite control and
operation, advanced coding drones were provided, allowing
students to enhance their interest in aerospace fields and
aspire to become scientists.

Operation of Smart Math-5cience Classes



ALCE*, the Latin American and Caribbean Space Agency, is
aun independent space apgency almed al fostering couperation
in Ure fehd of space among countries in Lalin America aml
the Carlbbean, with a targer launch year of 2024. Among the
33 countries in the region, 20 are member states, with Mexico
leading as the chairing country.

*ALCE: Agencia Latino americana y Caribefa del Espacio

Since 2018, KARI has actively engaged in a dose cooperation
network with Mexico, the chairingcountry of ALCE, byorganizing

two joint Korea-Mexico acrospace workshops, particpating in
the Mexioo Acrospace Fair (FAMEX), providing online space
education w ALCE mwnber cownt ries, aod obding couperalive

meetings with the Mexican Minlstry of Forelgn Affalrs.

As a result of these efforts, KARI is set to become the first non-
regional country to obtain the inaugural Permanent (bserver
status with ALCE in 2024, aligning with ALCE% launch. This
achievernent is expected to further enhance aerospace technology

cooperation between Korea and Central and South America,

Support for State Visit to NASA Goddard Space Flight Center (GSFC)

President Yoon Suk Yeol of the Republic of Korea visited NASAS
Goddard Space Flight Center last April. This visit by President
Yoon comes as Korea is enhancing its space capabilities,
including preparations for the establishment of the Korea
AeroSpace Adminigtration. By visiting NASA, the world's leading
space agency, President Yoon aimed to take a significant step
forward in enhancing space cooperation between Korea and the
United States, a crucial element in realizing Korea's vision asa

space economy powerhouse,

KARI sees President Yoon's visit as an opportunity to further
activate cooperation with NASA, particulary in areas such as
deep space communication and navigation. reflecting the agenda
ontlined in the “Jnint Statement of Tntent for Coaperation on Space
Explamtion and Space Science” sipned hetween the Ministry of
Science and [CT and WASA. This i experted tn pave the way for
future joint projects and collaborations with NASA

Annual Report 2023 J::-f

Donation of Nuri Model to the Smithsonian
National Air and Space Museum

In November, KARI donated a model of the KSLV-IT (Nuri) to the Smithsonian
National Airand Space Museum, theworld's largestaerospace museum also knownas
“the nation’s attic.” The Nurimodel, scaled at 1:15, represents a unique South Korean
space launch vehicle developed with the capability to launch satellites weighing up
to 1.5 tons into orbit, with an actual length of 47.2 meters and a weight of 200 tons.
Alongsde models of space launch vehicles from other countries, the donation of
the Nuri model is expected to inspire the younger generation and contribute to the

presereatinn and transmission of internatinnal space history.

Participation in COP28 Space Agency Leader's Summit

The Conference of the Parties (COP), an annual gathering of
signatories to the climate change agreements established during
the UN Conference on Environment and Development held in
Rio de Janeiro, Brazil, in 1992, convened its 28th session this year
in Dubai, UAE, from November 30th to December 12th.

As a sideline event of COP28, the Space Agency Leader’s
Summit’ was organized to discuss collaborative responses
to climate change among global space agency leaders. KARI
was invited to participate as the representative of Korea
and presented its activities and plans as a specialized space
development institution in response to climate change. The
meeting was attended by over 80 representatives and experts
from space agencies worldwide, wha adnpted the Pledge for
Enhancing Space-RBaged Climate Tnitiatives,” committing tn

rollahorative efforts in addressing climate change throngh

space-bazed initiatives.



ABOUL KARI 70 Annual Report 2023 71

OVERVIEW

VISION

A world-class research institute realizing Korea's dream towand ) HE*E'
o L -‘F-

the sky and space. oA L‘p
g

Korea Pathlinder
Lunar Orbitar (KPLO)

=

Mission

Contribution to solid development of the national economy and
improving people’s lives through new exploration, technology
advancement, development and dissemination in the field of

aernspare science and technology

Major Function

Research and development of aircraft, satellites, and

space launch vehicle systems,

Lunar Lander

Suppart for the establichment of national aerospace

fun punaliv

developuent policies amd distrilbation of i

e

on aerospace technology

o

£ : T < T =
Joant utilization of testing and evaluation facilities, __c__i:j-, A e -
collaboration with industries, and industrialization .o Lo < S

T
of technology o

R&D cooperation with the povernment, private

sector, corporate bodies and other arganizations.

Murturing professional manpower in key areas.




ADoUt KARI 72 Annual Report 2023 i)

HISTORY

1990. 12 1992. 10 1993. 06/09 1993.09 1996. 1

Ground-breaking ceremony for  Building Completing Ceremory  Development of expenmental Launchof single-stage Dievelopment of EXPO Inocorporation of KAR] Development of twin-engine Launch of two-stage sounding
the building of the Instiute aircratt sounding rocket [KyH-1) unmannad arship COMposite ancratt roecie t [FsH-H)

ol FRYBOZATL wet 4B

,,

chinery & Matarials (KR

2001. 09 & 200&. 07 2008. 042
Laumch oF KLWIF 581 -1 Lrevelopment of canard airoralt Launch of Korea's 15t hquid- Lround-breakng Ceremaony hor Laumchor 5 1Al -1 Lrevelopment of mulb-purpos:s Latsnchol KUWFSA | -2 | e& irst Kioream astronaut, Lompletionof Launch ot LU S
(KOMPSAT-) propalant medeet (KSR the spaoe canter stratosphereunmanned airship  (KOMPSAT-2y Dewelopment of mediumasmstat  MAROSpace Center (Oheollian-1)

2011 2012. 05 2012.06 2013.M 2013.08 2013 n 2013.12 2014. 05 2015. 03 2015.12

Mevalnpment | amnchunf KCMAPRAT- MNevalnpment of dualass maa Thea Irrd lanneh nf Knrea's | aninrhinf KMRAPSAT-S | mmchinf STRAT-T Mevalnpment of KC-100 Mewslnnrmant of CFY | aminrh of KEMAPSAT- 34 Crimipletinm nf hudding of

of Smart LAY (KOMPSAT-3)y components for Korea Uitility first space launch wehide [KOMPSAT-S) (KOMPSAT-3A) KAN-Il engine propulsion
Hedflcoper | Surion K501y SysEm esting fadlitles

2016. 12 2018. N 2018.12 2018.12 2020. 02 2020. 08 2021. 03 2021.10 2022.08 2023.05

KARI designated as national Launchof test launch Succes in automatic Lawnch of GEO- Launch of GEO- Swocesdful 53 straight hour flight of Launchof The 15t launch of The Ind launch of
organization for space wehide [Muri TLV) transitionfight KOMPSAT-2A KOMPSAT-2B stratosphere sola-powered unmanned CASS00-1 SN (Murdy KSLW-N i)
developmentin Korea of OTP-LIAY Cheollian-24) (Cheollian-28) Blectrical Aerial Viehicle-3 (EAV-3)

L EETT
S b B

2006 4T 22




ADOUL KARI 7

P

Annual Report 2023 ?5

ORGANIZATIONAL
CHART

& Directorates
3 Centers
3 Program Office

Pl'ESidEI'It 2 Reeaarch Centor
1 Diviginn

1 Academy

9 Offices

L B BN BN BN

President

IT & Information
Security Office

External Relations & Safety, Health
& Security Office
Overseas \ Technology
Contracts Office Commercialization Office

| e e

Aeronautics Research Satellite Research
Directorate Directorate
KPS RED Unmanned Vehick SBASProgram Space Pionaar Stratoephare Drone
Directorate Advanced Research Center Office Program Office Tech. Research Center

Strateqgy & Planning
Directorate

Management
Support Directorate

.~

i
L

]

T:'!!a? 3

i | g " P i e
I APRETS ¥ I T TTTTREOTETT YR T s S




About KARI

FACILITIES

= Unmanned Operation
[ s-Band Down/Uplink

sl x-Band Downlink

Neustrelitz

Antarctic

76

Annual Report 2023

Svalvardlsland 5 g Gdl

Micronesia

17

O KARIHQ
Site area (m?) : 317,942

Facility area (m? : 111,603

- Satellite Test Center

- Ground Combustion Test Center

- Satellite Ground station

- Full-Scale Arframe Static Test Facility
- Rrulay Witry Alialt Test Cerlen
=Wind Tunned Test Center

&) NARO Space center
Sile area (m®) : 5,374,686
Facility area (m?) : 83,232
= KELV Launch Site

- Misslion Operation Cantar
= Tracking Radar

) National Aviation Test Center
Site area (m?®) : 1,025,445
Facilily arsa (m®) : 8,021

- Alreraft Tect Conter
- Halicoptar Whirl Tower Tast Facility

() Korea Deep Space Antenna

35 M Anlenna [ 750 lun
- S-Band up/downlink, X-Band downlink

O Jeju National Satellite e

Operation Center
Site area(m?) : 61,166
Facility araa(m?) : 4 ADA
- Operation of LED satelites

0 Jeju Tracking Station
Site area(m?) : 114,81
Facility area(m?) : 2.031
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AppENDlX COMBUSTOR OF LIQUID ROCKET ENGINE
liiexnationally Recistired Phlerts i 2023 | Country |pateotpstent| PatentMumber | Abswat |

A combustor of a liguid rocket engine includes a nozzle unit including
a regenerative cooling channel, in which the nozzle unit includes a fuel

THE METHOD AND SYSTEM FOR SWARM FLIGHT CONTROL manifald cuter shell, a combustor inner shell, and a combustor outer shell

having a downward channel inlet, and the combustor includes a fuel inlet

M“ connected to a nozzle neck of the nozzle unit, a fuel manifold formed

A method and system for controlling group flight. Accarding to one | between the fuel manifold cuter shell and the combustor outer shell, and

embodiment of the present invention, the group flight control method us 2023-03-07 s 11,508,390 B2 . im which fuel introduced from the fuel inlet flows, a downward channel

includes a step for sending broadcast comrection signals, essential for connected in communication with the fuel manifold through the downward

measuring precise positions of multiple aircrafts connected via short- channal inlet, and axtanding in a downward directinon from an upper portion

range wireless communication; a step for receiving navigation signals of the combustor, a diverting manifold provided at a distal end of the nozzle

regarding the aircraft ctatus, which are tranemitted from the above unit and connected in communication with the downward channel, and an

PCTIIR) 2023-01-31 7319814 multipla aircrafte through the hroadeast tranemicsion of the ahove upward channel connected in communication with the diverting manifold
correction signals,; a step for confirming the reception status of the and extending in an upward direction of the combustor.

correction signals from the navigation signals and determining the
communication state; and a step for adjusting the broadcast transmission
period of the comrection signals according to the determination result of
the communication state, and controlling group flight among the multiple
gircrafts.

INJECTION DEVICE FOR LIQUID ROCKET

SATELLITE IMAGING ACQUISITION RE-PLANNING METHOD AND APPARATUS USING SHIP AUTOMATIC |_Country |Dateotpatent| __patenthumbor | Abwact

IDENTIFICATION INFORMATION .. i D e . .
An injection device for injecting an oxidizer for a liquid rocket includes a

eject an oxidizer, a duct disposed above the plateé 1o guide the oxidizer, and
us 2023-04-18 S 11,629,670 B2

A methed and apparatus for zatellite imaging acquigition re-planning a manifold with one end connected to the injection hole of the plate and the

using ship automatic identification information are disclosed. The
method for satellite imaging acquisition re-planning using ship automatic

other end connected to the duct, wherein the oxidizer may be distributed to

tha injactinn hale at an saual flow rate
identification information may include, upon arrival of a point in time

| for imaging a target area based on an imaging acquisition plan set in

EUIDEFR,IT} 2023-02-15 3984891 a satellite, collecting automatic identification system (AIS) information
' of a ship generated in the target area, estimating a weather conditicn

in the target area by analyzing the AIS information, and performing an

imaging acquisition re-planning when it is determined that imaging by

an electro-optic (EQ) camera is impossible under the estimated weather PROJECTILE LANDING APPARATUS EOR RETRIEVING PROJECTILE

condition.
A projectile landing apparatus for retrieving a projectile includes a
ROCKET ENGIME WITH INTEGRATED COMBUSTOR HEAD AND TURBOPUMP plurality of grippers disposed to be spaced apart. The plurality of grippers
may include a support, a guide having one side connected to one end of
The present disclosure related to a rocket engine, and more particularly, a end of the support and having the other end connected to the guide.
us 2023-02-1 US 1,585,285 B2 rocket engine with an integrated combustor head and turbopump in which a The plursfity of geippars may guide a projectile, buffer a lnad, and safely

turbopump of the rocket engine is formed integrally with a combustor head. rstrige e proheciibe.
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RADAR REFLECTOR SYSTEM FOR CALIBRATING SYNTHETIC APERTURE RADAR FOR ARTIFICIAL SATELLITE AC-DC CONVERTER CIRCUIT SYSTEM AND METHOD OF DESIGNING AC-DC CONVERTER CIRCUIT SYSTEM

| Country _lDstectatent] _Patenthumber | mwtet

A techinical probiem 1S 1o provide a radar reflector systam for calbrating a syntheoc : i o
An alternating current (AC)-to-direct current (DC) (AC-DC) converter circuit

A . ) cystem, and a method of designing the AC-DC converter circuit system. The
short time and maintained and managed at a kow cost. To this end, the redar reflector

CN 2023-07-07 Z120810929212.6 o ) . _ AC-DC converter circuit system includes an AC-DC converter configured
| eystem for calibrating the synthetic aperture radar according to the prezent disclozure ) — -
to receive an AC grid input from an electric power source and convert the

us 2023-0B-29 US 1,/42,7 /3 B2 AC grid input inte DC battery power. The AC-DC converter may include a
primary transformer including a plurallty of field-effect transistors (FETS),

e Lures resdan Ton an an lilcial sabelibe, wihiich is capabibe of Deing uperaled even Tur g

includes: a reflector which reflects electromagnetic waves; one or more flight modules
which are provided on the reflector; and a control wnit which controls the flight module.

and a secondary transformer configured to allow the DC battery power to
be cwtput from a grid that is allowed to have a positive value by the primary

transformer.

APPARATUS AND METHOD FOR TRACKING AND MANAGING CODE CHANGE AMONG MULTIPLE PROJECTS

Provided is amethod and apparatus for tracking and managing a code change betweaen

muttiple projects. The apparatus includes a code management unit for generating
function flow graphs by analyzing a structural and functional flow and annotated LANDING APPARATUS FOR A REUSABLE LAUNCH VEHICLE

generated function flow graphs for respective projects, and tracking changes based

on Information recorded N annoiaton formed annotaung the difference and
e 2023-07-19 3483725 xd o A landing apparatus for a reusable launch vehicle is provided, including a

(DE,FI,IT,ES) . Cligmges deduced via companizon and geoeating a clesege acking resull, o ol g janding lag pivabasly:-maounted at one end 10 Hvs reusable teunch vehicie,
for example, 1o a propellant tank part, and mounted at the cther end to the
propellant tank part by a detaching means such as a pyro bolt for example, a
cover mounted to an outside of the landing leg along a longiudinal directicn

manageament wnit for providing infermation on requirement and an ID by the request

for a change of additional information as annotated annotation, receiving the changs

tracking mmault from the code managemeant onit, and managing the change tracking EU 2023-11-01 4140898
result, and a display element for receiving the change tracking resuit from the code

managemeant unit and displaying the change tracking result on a monitor.

ol the kanding ley, and a ley landing plate mounled o g distal end ol e
landing leg and relatively pivotable with respect to the landing leg by its
own weight whan the other end of the landing leg iz separated from the

propellant tank part.

DRONE CAPABLE OF VARYING PROPELLER ARRANGEMENT SHAPE

DSSCRIBONL = A S G (i nTIont s I B EolToin Sy L METHOD AND COMPUTER PROGRAM FOR CONTROLLING TILT ANGLE OF MAIN ROTOR ON BASIS
same can fly both in a folded mode and in a deployed mode, thereby being able to
= £ f 2 OF PITCH ATTITUDE CONTROL SIGNAL LOW-SPEED FLIGHT STATE, AMD VERTICAL TAKE-OFF AND

vary the propeller arrangement shape. A platform 200 is arranged in the middle of
the drone body 400, a deployment device 200 is arranged on the radial outer side LANDING AIRCRAFT
of the platform 300, a fixed support table 230 extends outwardly from the radial

: e . ‘ | Country | Dateof Patent|__Patent Number
cuter surface of the platform 300 by a predatermined length, a rotating support table
Z10 ks coupled 1o an outer Tree end of the fixed Suppor table 230, and the rotating
Provided is a vertical take-off/landing aircraft controlling a tilt angle of
a main rotor, based on a vertical posture control signal during low-speed
flight, wherein, when an aircraft steering signal including a vertical posture
control signal for changing the pitch posture angle of the vertical take-offf

landing aircraft by a first pitch posture angle is obtained, a flight controller
determines a 1ilt angle of the main rotor with reference 1o the first pitch

| support table 210 is rotatably coupled to/supported on the outer free end of the fixed
PCTIDE.FR.IT) 2023-07-25 3345831 | eupport table 230 by a hinge device 220 or a motor 250, Multipla propeliers 100 are
mavmnted nn the radial mmer ends of the rofating copport table 210, respectively, a
landing structure 00 is intearally coupled to the lower portion of the body 400, and PCTIUS) 2023-11-07 Uz 1,809,202 B2
a holder 500 is integrally mounted on the inner lower surface of the landing structure
600. The drone according to the present invention differentially adjusts the anghe of
deployment of the propellers that operate normally in the deployed mode and thus
maintains the posture balance, thereby being able to secure flight stability.

posture angle and generates a tilt angle control signal for the main rotor

bazed on the determined tilt angle.
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METHOD AND SYSTEM FOR TRANSMITTING MULTIPLE DATA

| country |pateotpatent| _Patenthumber | Mme¢

us

2023-11-07

US 11.811,795 B2

Frovided are a method and a system for transmitting mulitiple data, in which the
U ineciuders receiving @ plurality of wansoission Dilkes fon Dansanission fiom
a transmission device of the first network to a reception device of the second
natwork, and temporarily storing the receied files, generating flexible packats
by dividing each of the plurality of transmission files by a flexible packet length
determined according to size of the files, in which a transmission file in a size
smaller than the flexible packet length among the plurality of transmission files
is generated as one flexible packet without being divided, loading the flexitle
packets into a plurality of flexible frames based on a comesponding transmission
file priority according to a maximum data transmission size, and transmitting the
plurality of flexible frames to the second network.
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LANDING APPARATUS FOR A REUSABLE LAUNCH VEHICLE

| Country _lDstectatent] _Patenthumber | mwtet

us

2023-12-19

Us 11,845,574 B2

A landing apparatus for a reusable launch vehicle is provided, including a
landing leg pivotably mounted at one end to the reusable launch vehicle,
for example, to a propellant tank part, and mounted at the other end to the
propellant tank part oy a detaching means such as a pyro bolt for example, a
cover mounted to an outside of the landing leg along a longitudinal direction
of the landing leg, and a leg landing plate mounted to a distal end of the
landing leg and relatively pivolable with respect 1o the landing leg by its
own weight when the other end of the landing leg is separated from the

propellant tank part.

METHOD OF MANUFACTURING ORIFICE

T T T

A method of manufacturing an orifice is provided to make the crifice capable

METHOD OF MANUFACTURING A TURBINE BLISK THROUGH HOT ISOSTATIC PRESSING USING A METAL CORE

2023-11-14

U5 11,815,050 B2

of spraying a very small amount of fluid in an ultira-high pressure and very
low temperature environments. The method also makes it possible to
provide the ornfice with reduced volume and mass. More speacihically, the
el elfeclively redlizes g desined hydraolic pssfonmance Hooegh o
simple manufacturing method in which a part of a capillary pipe is pressed

to form a channel region having a crose eection close to a rectangular ehape.

INTEGRATED DC/DCT AND AC/DC CONVERTER SYSTEM

| Country_|Dmeatpatont] _ patenthumber | e

s

2023-11-21

U5 11,824,435 B2

Provided 15 an integratad DL/DC and ALDC comverter systam including a main
Telay setheclively commecied o any ome of an ACG povest supply unil and a DG
power supply unit and a controller connecting the main relay to the AC power
supphy unit or the DIC powear supply unit. Electrical energy based on the AC power
output from the AC power supply and electrical energy based on DC power
gutput from the DC power supply unit may be selectively provided to a load.

FILTERING DEVICE AMD METHOD FOR PROTECTING PHOTOSENSOR

FCTIFR,DE)

2023-12-20

3085472

Disclosed is a method for manufacturing precision parts through hot
isostatic pressing using a metal core manufactured through metal rapid
prototyping to manufacture a turbine blisk for driving a turbo pump of a
liquid rocket. The method includes: manufacturing a metal core that has an
internal vacant space having the same shape as the precision parts, using
rapid prototyping; putting the metal core in a housing; filling an inside of
the housing with heat resistant steel powder and creating a vacuum state
in e housing; bedaling U housing unds bigh ampecalure and pressune
to produce heat resistant steel, removing the housing and a portion of
the heat recistant eteel to expose a portion of the metal core; performing
etrhing tn remove the axposed metal core: and removing only & portion
of the heat resistant steel through mechanical machining. wherein the
remaining portion corresponds to the shape of the precision part.

INTEGRATED HYERID POWER APPARATUS

| Country _oateotpatont] _Patenthumber | Mmec |

PCTIDE,FR

2023-11-29

33728405

Provided is a satellite comprising a filtering unit for preventing damage to
a photosensor by controlling the tranemiesivity of light inputted into the
photnsansnr The satellite can romprises a photosensor for acnuiring data
associated with the satellite by using the light transmitted to the satellite: a
communication unit for receiving, from a control center of the satellite, a first
command signal for controlling the intensity of the light; and a filtering unit
for controlling the transmissivity of the light according to the first command
signal 5o as to prevent damage to the photosensor.

EU
(DE, GB, IT, CF)

2023-12-20

3832087

An integrated hyhrid power apparats provided in a flying hody incledas
a generator including a stator and a rotor. at least cne engine disposed
adjacent to the generator and including a cylinder, and a cooler configured
to cool the generator and the engine and perform water-cooling that allows
a coolant to circulate in the generator and the engine.
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