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Abstract

In conjunction with the Fourth Industrial Revolution, the unmanned aerial vehicle industry is being developed to a
new paradigm by combining advanced technologies such as Al, Big Data and the [oT. Aeronautical developed countries
such as the U.S. are focusing their efforts on the development of the safer unmanned aerial vehicles. The Korea
Aerospace Research Institute, as part of the national R&D project in 2011, had succeeded in developing the first
vertical takeoff and landing (VTOL) UAS, called Smart-UAV. However, although the development technology of the
VTOL UAS is possessed, developing and operating of the VTOL UAS for commercial or military use are limited. The
type certification procedure of the VTOL UAS developed by domestic technology is stipulated in the Korean Aviation
Safety Act, but the Korean VTOL UAS airworthiness standards (KAS) hsve not been established. Thus, this study
investigated the development trends of the VTOL UAS in Korea and abroad and national certification systems and
procedures, and benchmarked the special conditions for the VTOL aircraft, announced by the EASA on July 2, 2019, to
establish standards for type certificate of the VTOL UAS in Korea.
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Table 1 UAS Airworthiness Classification

Unmanned powered flying
machine
Item (empty weight < 150 kg)

Unmanned
Aerial System
(empty weight

Airplane [Helicopter| Multicopter > 150 kg)
Reporting|_ Requn’_ed Required
¥ Except empty weight < 150 kg
Required Required
3% No flight
I o~ . approval by
Approval ¥ Except MTOW* < 25 kg weight, all

. ¥ Airfields, take—off and landing
of Flight areas with a radius of 3 km and
an altitude of 500 ft or less are

unmanned aerial
system subject

to flight
excluded approval
- ) Required
Certificati Required
on of % Special

certification of
airworthiness

Safety [% Except MTOW < 25 kg

* MTOW : Maximum Take-off Weight, & tho] &=

Application for Type Certificate ——{ Compliance inspection
and test witness

Composition of Type

Certification Team 2nd Type Certlflcatlon Board

|

Plan and test for Compliance
test fllght

Plan for Type Certificate

{ )
[ J
{ )
l

[ Composition for Type ]
[ J
{ J
[

Certlflcat|on Board flight manuals

1st Type Certlflcat|on Board Approval of compllance report

!

Reviewing means of
compliance for each field

Last Type Certification Board

I

[ Issue of Type Certificate

}
J
[ )
[ Approval of Malntenance and }
{ J
[ }
)

Approval of test plan ]—

Fig. 8 Flow diagram of UAS Type certification
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Table 2 VTOL UAS Special Airworthiness

Develop Develop Certification
Model ment Weight ment
R of safety
agency period
Special
TR- certification
100 1,000 ‘02 of
(Smart KARI kg ~'12 airworthiness
UAV) for analysis
and test
Unissued
~ ‘02 (Safety
TR-40 KARI 100 kg 19 checked by
KARID
Unissued
~ ‘11 (Safety
TR-60 KARI 210 kg 15 checked by
KARD
~ KARI/ 11 Approval of
TROX | gar, | 240ke | g flight
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