Trans. Korean Soc. Mech. Eng. C, Vol. 3, No. 1, pp. 71~78, 2015 71

<887|===> ISSN 2288-3991(Online)

B>
ofll
1
l-iO
o9
ol
N
Mo
ofo
o
1o
ok
rd

a9 ¥ 9 A3 A7

) B4

e *¥ _*
oh &g M. w3
3! B

=1
ol Ak e
ST TATY

A Study on Certification Requirements for
Small Unmanned Aerial Sysem(sUAS)

Hyojung Ahn™ and Jonghyuk Park’
* Korea Aerospace Research Institute

(Received January 30, 2015 ; Revised February 7, 2015 ; Accepted February 7, 2015)

Key Words UAS(F-RIEE7IA2H), FAA(MIAH37), EASA(FHLIEA), Type Certificate(F 25 H),
Airworthiness Certificate(7135-7), ?1%(Certification), -%1(Approval)

28 2150] 297] Ae|ae] B J1ENE Aolrt ghont, o] FlIAE FHL 1RO 25 ky(sb Ib)
o3k 2FTVNE BRFA Yok 2P FNE FE TS, FTEOE AREo] gort, Aol A
3% vielo] 89 53 9iste] WIHEOkR S| 3 gk SR oleld F/IE 2] AsHE F9)
S} ge 7] HIge Sua Bast ek ol T/t fvlskel FEe ool o) A e
g HUT Q7] WRolth B =RAAE MIN f79 FES FHOE £3FUY] 42 AF
P R 2§ FAAES el 2ASAG T £FFAY] £9S A T AR vk el A
AFahelet

Absdtract: Although there are differences in the classification of category adopted by each country, smal UAS
is usually classified as the one less than 25 kg. UAS has been mainly used for military and public purposes,
but in recent years, it has spread to the private sector for hobby, media, and so on. Especialy, considering
the nature of the operating region and applications, it is necessary to improve operating time, noise and
vibration in smal UAS to ensure the same level of safety with a manned aircraft. This is because the drone
can pose health and safety hazard through collision with manned aircraft or crashing into the ground. In this
paper, we investigated operational regulations in the United States and European countries. Based on the
investigation, a domestic system development plan for small UAS operation is under development.

-7y -
AC . Airworthiness Certificate EVLOS : Enhanced Visual Line of Sight
AGL : Above Ground Level FAA . Federal Aviation Administration
ARC : Aviation Rulemaking Committee ICAO : International Civil Aviation Organization
ATC . Air Traffic Control LOS : Line of Sight
BVLOS : Beyond Visua Line of Sight oC . Operator Certificate
COA . Certification of Waiver or Authorization RTCA : Radio Technicd Commission for Aeronautics
C2 : Command and Control TC . Type Certificate
CS . Certification Specifications UAS : Unmanned Aerial System
DAA . Detect and Avoid UAV : Unmanned Aeria Vehicle
EASA : Europe Aviation Safety Agency VLOS : Visua Line of Sight
EU : Europe Union
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AeroVironmentA}2] Puma AE$} BoeingAl2] ScanEagle X200 20131 ol wl=r <Avsl3 % (FAA, Federal
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%’—016“71*]*9‘4 AL EAHE EASA Pat M& 483, SRS 253 ##siA = ICAO
&9 fEE FAFTI| ALY S @ HHste] Hgd derl 98-S A dh® ]9
oﬂ EASAE FAA, JARUS, ICAO UAS Study Group, EUROCONTROL, EDA, NATO, 7I¥ =7} 3= &
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G 7 (CAA)S CAP 722(Unmanned Aircraft System Operations in UK)E &3 F218-37]
AAel @ AR AAFL ATk CAP 7225 FAVIE A @ skl Qo] Wad A%

e7zA 24 AHS ¥ o, CAAL FOP(Flight Operations Policy Department)ol] ]38 <<=
ATt Ao A= 23 FegdFI|E & S (Operating mss)©] 20 kg ©]3dtel Aoz EFaH, AMO
20099] Article 2530 w2}
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w29 g FAgTr|E &9 G (VLOIBVLOS)o| wEt ®Fate] FAsta k. ol9f
Halo] w2 9olo A= VLOS(Visua Line of Sight)ell thell thS-3 o] Aot 9low, VLOS B =
Hloju}= Z1& BVLOS(Beyoun Visula Line of Sight)ell 3l &3t}

- A v ax=(Max flight altitude) : 400 ft AGL

- RPAS} ZEARZEY] H o) 43 7 2](Max horizontal distance between RPA and pilot) : 500 m
H] 3] 9| &1 (Flight patterns) : No limitations
- H] 3 A]ZH(Flight times) : Limited by energy sources, < batteries
el mEW VLOSOI A& FHdl ik 400 ft AGL , 3 37 500 m ool FV]E £
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O
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ghoh, Hgk FR17)7F F@kell Al 5 km ool A G E = Aol ATCl d=tste] 5171 B A S 9=
ok st} I Tk EedlA P AY AT 7] A rﬂfﬂ 1718 9 A5-E A9
sl HE FFIABNOTAM)E ZQshA| &t} HAS fshe] F21717F A 3x}oﬂ A 150 m oy &2
Adete AL w48, dld 4 AEE St AdS LAY FA7] 92 FdVE ALE
sto] Al 3ztell Al WEstAl A arsks A5 ALt Al 912 Hldskes A gA T g AR
AAES WZE A7) s ¢F Ha AFEIA o Tk el A= Rz F17]e] 8] BT}

o= &&3}3irt. BLOS(Beyoun
o] A=l &3 R 7I71E A%
|~¥HE BLOS ¥

20061d ©]F, wmEgole| A= BVLOS Pl AE Felv] £ WA
Line of Sight) £4& 918 Hal 520 F5al7] falfs w9
£ AYE a1, oo we gFEIe Adx w2 &
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sz o] 71akrol DGAC(Directorate General for Civil Aviation): 2014 4ol 717+ Foa F-ol
FE718 937] A% Mke BARA? 2013d T )E O R Tabzo)iz of 5g5je] 1G]
7F QHAL don, o]F itk 2 kgelate] &% 3xe] F17] otk EekxeA id gl =
719 SR 90 %ol sidshe tivka witle] FpelM #EEI 9lom yrA] 10 %= 1 2o
TR AR S Aoz AbgHn Yokt ZRes {9 UelA m=29o)e 94 BVLOSOIA Fel7]
o] ¥9E F&shs KA Hrtelth 2012 Zoll TR IS IRk FoellA dA B sto] el
42& 918 100 kmeld vldgatE WI7E 217191 Delar-TechAhe] DT-18(2 kg ©lshell tis] Hx2 £9&
ST T FR1Y] gt s Table 13 o] Tl o3 F<97|E 7 FEaE(A~G)=
ekl glew, ol &¥F-A7I= JhElary] DofEdl gk £ ZF3A A FAEdET] 29
At 2 & Table 29 2ol 47kA1 9] 92 urro], Azke] di@ e & e AHgsta ok

3.24 LA EZ|o}
QxEgole] Foly] #Y 4L 20149 1¥5EH AgEHJ o, AAH A= =
Model Aircraft, UAV Class 1(VLOS), UAV Class 2(BVLOS)S} Zo] 3719 BH= vy gk o] =

Table 1 DGAC UAS category classification

Category Contents
Model aircraft, Less than 25 kg(total mass), Single type of propulsion

Limitations :

Engine - total capacity not exceeding 250 cm3

Electric motor - less than or equal to 15 kW total power

Turboprop - less than or equal to 15 kW total power

Reactor - totdl thrust not exceeding 30 kN, with a thrust/weight ratio without fud not exceeding 1:3
Hot air - total mass of gas in on board cylinders not exceeding 5 kg

Any tethered aircraft

Any model aircraft which does not meet the requirements of Category A

Tethered unmanned aircraft that are not model aircraft (Balloons<150 kg)

0-2 kg (except Category A, B, C)

2-25 kg (except Category A, B, C, D)

25-150 kg (except Category A, B, C, E)

OmMMmO0m

MTOW greater than or equal to 150 kg

Table 2 DGAC UAS operation scenarios

Scenario Contents
LOS(100 m), Inhabited areas, max.25 kg

Non populated areas, BLOS (1 km-100 km), max.25 kg
LOS(100 m), Inhabited areas, max.4 kg

BLOS (1 km-100 km), Non populated areas, max.2 kg

RIBIBIE
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Class 17} Class 2= Aero Controlol| A 7
21t} Aero Controlol A =
Operation Notice for Unmanned Aircraft below 150 kg)<!

150 kg ©]3}<]
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F3h, Mode Aircraftel]l thajA] =
712 9% 743 2 ol g +4 (Airworthiness and
LBTH67(AON 67)<

]
o

Ew

Aerocluboll A A3

TolglE | 743 o1=

& 98k Ak @A o FHAAE Clas 19 71EH, 84, AN 2rEAw gEn glen,
Class 2 thefix= oF2 Asjzl w7k itk LBTH 67°14+= UAS Class 1= %% T % Ao upet
Al DA a7kA R Eieta e, 2837 e BFE Table 337 2th.MY Table 3914 B
Rk o] 9 1B e} YL WQ1Y) Fo] FAHIL, Q177 BE AN £dB4E g 44D 17
g Agsn 98T BT £ Aok £ AdnE FAHL LFEAG) AN Table 4ol el
]—4,'(15)

A4 erEgobs Fely] 14 vhA B AP pAste] ol EAPS Ax vk FAYOR el
AT B 9 UL fAste] AW (Case by Casg)Z HAES A= glof Al F=, o2 Qg A1HA]
Al g AR AAR@A B 3~4aME 49), FF FHO 8 Wstel mE Wi 44, 797] 23
S "dshs 272 B4 (Autro controlollA] BMVITZS] o]3h)e] Al Ee] dAEstar ok 3
olg]dk AT ol 7jwv|E FHANME dolE nE 2 o], WZFHe F7} Alglandlord
permits), B3, A9 H(Lands), 2t FIkg 3 #Aste] 5 Fojord o AEEo] ol v AA
o]t}

Table 3 Austria UAS category classification
UAS Class 1(VLOS) - Aera of Operation
Weight I I il v
undeveloped
(no buildings) unpopul ated popul ated densely populated
MTOW < 5 kg A A B C
MTOW = 25 kg A B C D
Table 4 Austria UAS Regulations
Category A Category B Category C Category D
Model aircraft

. ) ) . certification(<25 kg) Case by Case Case by Case
Airworthiness | no compliance with

Requirements CS needed CS for model (CSLURS, (CS-LURS,

aircraft( >25 kg, self CSLUAS, etc.) CSLUAS, etc.)
declaration)

Continuing Pre-flight check Pre-flight check Maintenance by Maintenance by

Airworthiness

check list

check list

Complex with

Complex with

Control Non complex manual | Non complex with r o stabilization and

System control stabilization gqurlygtait(l)?]n and automation and
navigation

Record Date, time, duration, | Date, time, duration, | Date, time, duration, | Date, time, duration,

Keeping pilot, etc. pilot, etc. pilot, etc. pilot, etc.

Failure none FMEA FMEA FMEA

Tolerance
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