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ABSTRACT

Special airworthiness certificates can be issued if the aircraft does not meet the
airworthiness standards, but it is deemed that it can be operated safely by partially limiting the
scope of operation and flight performance. Currently, Korea is subject to experimental special
certification for UAS(Unmanned Aircraft Systems) exceeding 150 kg of its own weight, but
detailed guidelines need to be prepared on how to prove that they can be operated safely in
a limited range. Recently, Korea Airworthiness Standard(KAS) Part 21 has been revised to
reflect this, but it needs to be supplemented. In this study, through an understanding and
analysis of the FAA's procedure of expeirmental special airworthiness certifications for UAS, we
would like to suggest what we should consider when developing relevant guidelines in our
country.
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A = ANYZH(FAA; Federal Aviation Admi-
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2.1 FAA ROIIBY| NEEE SHUUSY
2183719 FYSHT AL vl WAL 49
U.S. Code §44704%2} FAR §21.175°19, AFEF
E55HE-2 FAR §21.191 23 wWEHFig. 1).

AYPERBo|= A/NEHR&D), E¥(crew training),
AZZA market survey) 5= EIIICE AR HL
RIE719] A5 HAR] FAA Order 8130.2
“Airworthiness Certification of Aircraft’?} @@=

49 US Code

Section 44704

Type certificates, production
certificates, airworthiness
certificates, and design and
production organization
certificates

14 CFR Part 21

Subpart H Airworthiness
Certificate

§21.173 Eligibility

§21.175 Airworthiness certificates:
classification

§21.191 Expen'mefntal certificates

Chapter 4 Issuing Special

Airworthiness Certificates Chapter 4 Issuing Special

Airworthiness Certificates

Fig. 1. Regulations of airworthiness certification
for UAS

Order 8130.34 “Airworthiness certification of

unmanned aircraft systems’S WETHFAA, 2008).

2.1.1 NBER SEZYSY U

A Order 8130.349] F-ATH 7§ 2017l
7R4= Order 8130.34D “Airworthiness Certi-
fication of Unmanned Aircraft Systems and
Optionally Piloted Aircraft’o]t}. Order 8130.34D
= FRAFS7IAIARI(UAS), 7IH E= 71U ofd 3
oA A& & U= FAFF711 OPA(Optionally
Piloted Aircraft), 2FAF f50l A g0l OPA E=
UASE. 287538 A 38711 OPA/UASY
QPEE STl o PIEAE e 9
o} Fig. 2& ‘:'O]%P"‘ﬂ«] ARER 5EAT5Y 4

4% Uepe, WS chedt Ut

© A¥AHapplican)= #HHSH AHA(appli-
cation for airworthiness certification)&
Zgstal FAAC] Al&stct.

@ Order 8130.34D9] F& Cof o} H|%EH 9
AR 52 7|3t vigAAA M (program letter)

Applicant Completes Certification ltems

FAA Form @ Receive Proposgd Flight Area from
8130-6 B Applicant
| (Ch 3, Sec 2, Para 7)
1)
(2 Receive Program Letter and Safety Checklist
Checklist (S from Applicant

(App. C) (App. D) (Ch3,Sec1, Para3b or4b, &ch3, sec2, para 586)
v
Applicant Task L 4 (® Determine Applicant Tasks in Appendix
(App. E) E (UAS Only) (Ch 3, sect 2, para 4)
FAA Certification Team l
Review @ Notify FAA offices
- MIDO ASlI (Focal)
- AJV-115 (Air Traffic) v

- AUS-420 (Technical
Engineer)

- AFS-830 (Ops ASI) v

- Geographical FSDO ® Applicant Completes Certification Items

(App E & Ch 3, Sect 4)

® Conduct Safety Evaluation

Manufacturing ASI:

- Forwards operating
limitations for team review

- Receives COA and

(@ Create Operatitg Limitations and
Obtain FAA Form 7711-1
-..{Ch 3, Sect. 2A|Pafa 17.8.18)...

provides to applicant
- Compare operating
limitations to COA
- Provides operating
limitations to applicant

Conduct Onsite Inspection
(Ch 3, Sect 2, Para 20 & Ch 3, Sect 4)

+

(© Complete Post-Certification Activities
(Ch 3, Sect 4, Para 6)

Fig. 2. Airworthiness certification process of
unmanned aircraft systems
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A71E0l gt o€)(exception)2t HAIARY
(waiver)o] ol Y Ei= HAISHA(COA;
Certificate of Waiver or authorization)&
il

obd AR W= IFA Honsite inspection)
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2.1.2 HIHAIRAZN

A= AFSES AR sl AdsE A%
X2t HIPAFEAZME FAAC] AlEsfof gt FAAE=
HIPAFA LA E FESI] APEH A 7ot &
e 2. A= AC 21-16C “Appli-
cation for U.S. airworthiness certificate, FAA
Form 8130-6"Z& FalsiAl ZHJaltt. Aa= 75
C “Program Letter'S FaIsto] BIPAIEAZAE
2743ttt FAR §21.1932 S5 4 U=S AlEE
2, A vgold, BIPAFGA, Fa7It 9EEF
Aol AT = AR EZRE FRIgE719) AlAE
Tgof| et R HFEEojof qitt. BIFPAFRAFS
FAR §91.305°] ==} 45t F0337] 34 &=
9 715 Y HollA Ao 4= qlr, ko] AS5E
7H2] AolEo] gl A, =A(open water),
Aol A9 Q= A Y(sparely populated areas),
FE 50| A2 AH(light air traffic)ollA o]Fo]
Aof gttt Foof wt off AdZ AL 4= Qlck
MW= FrIE o FRIF3719 9= A& 37t
g 5 AEE F5719 HolE5FHmaximum take-

off weight), W% (maximum speed), &
% (maximum operating altitude), B30 (flight
history)@t 22 3371 A4l HEe} oMY (night
operation), H|[Z7FAHE BIY(BVLOS, Beyond Visual
Line of Sight)# 72 8449 EFAT AdsloF
gt} wiRgo g2 FA1 F4(loss of control)olyt QF
A 9 A8 AKsafety and risk mitigation) WE&E
2o itk HIPAFAG Aol AHAS AAA
AH B TR AEEe ;eleRR] ootk EA|RE
FAAZ} FAR §91.319°] et ks 8-2 9Jst 24
9 XEHAE 7S ¢ UEE FES| AlSHA 2+

Aok S,

2.1.3 RIEE R

SFAFg7|nkct 2719k A, HPFILE 52 H
27F 27] gi7o] FF7Inkt AAFI =t 2
20179 7§4% Order 8130.34DE ¥= E “Risk
Index"& AlAdsto] ol=gt FRIg57]9] AAYEE
o -89 =S ATt AT 7 YHS AA
skal Qltk E3 = A Sl wEr AR
PFE A5olo] JI5EAY] &S =3 Table
12 H2 E9] “9Jdx EF(Risk Categories) o]t}
Ad8AE= A HHolE5E, Hd&E, Hde81
T, Hgolgold, ol FENYUAB7FIH(impact
energy criteria)o]l 718kete] 37| A LS
g7t & 4 AthRoland E. and John, R.,
2005). SECIHUA H7P7 ¥ mEd 35 SE°Y
A oz st A9 Mk (severity) = F=
Al oA ojEoh, AR E(frequency)= &
3719 Ao o&3t}. whebd, Azt oIk
719 Hdjolg53d &g oty A=
2 v)gAzto) whet wedsk S Qlek. webA|, Table
1o w2t FRIF3719] Hdjol§5%, &k, X
+8&1%, HgolHo] wt Hi(value)g Folgttt
Z%ol w2} Group IHYRE, 0~16), Group U(F
A%, 17~39), Group I YIE, 40 o HE &
e AR 7H48HE 918 Group 19] AAFER
Brhe £Ada7)E PAFAEE 2794 Yt

ol A=A W7} 9 Order 8130.34D9] F-olg}
3719 & 71F(baseline)= Hoju= A¢ A=
£ Group [[O& E5F3} Order 8130.34D9] -8
71E2 ot 2t
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Table 1. Risk categories

Risk Increment element Value
category
Up to 4.5 lbs
4.5 lbs up to 55 lbs
Maximum
takeoff |55 lbs up to 300 lbs 10
weight
300 lbs up to 1000 lbs 15
Greater than 1000 lbs 25
Less than 87 kts (100 mph) 0
Maximum g7 1o 15 250 kes 10
speed
Greater than 250 kts 20
Less than 200 ft AGL 0
200 ft AGL up to 500 ft AGL 5
Maximum
operating 500 ft AGL up to 5000 ft 10
altitude [ 5000 ft AGL up to 17,999 15
MSL
Class A above 25
Known - previous flight time 0
> 50 hrs
}ilslii; Ifr;%wkrllrs— previous flight time 2
Unknown - first flight 6

* FAA Q1% ZFA}L (FAA certified pilot)

* ZYA|AHvisual observer)

7AWl A 2] &

FAR §91.319(d)(2)°llAl 87sk= VFR(Visual
Flight Rules)& 7FssHAl sh= 71dZ2A(VMC,
Visual Meteorological Condition)olx9] F
7 &

LA o] opd 3

weba], olgfgt 7oA Blojuhs tha] ARgo]
shtEte Qe A 94 87 Aot Hxg o9
= 7V =A(Group 1) E53t0] Y3o)| st Azt
(mitigation) $&°] F435] wiAEo] Y=A] HET

of gt

» o7t 2&(night operation)
o A7 7144l (IMC; Instrument Meteo-
rological Condition)

H|7FA| 8|3/ 273 7FAIA =8 (EVLOS; Ex-
tended Visual Line of Sight)

« FAYTY

A (towered airport)] = FFT 27HL A
2] oJfjollA &

2.1.4 AHHAR

ul= Public Law 112-950] w=H FRIFZ7]A]
A"Hlo|lt H|§7|9F ZEAP} ZFZIA|AH|(NAS,
National Airspace System)ollA] QFASIT G840
2 285p7] 98 gt BEE(C2 HolHga, ¥4
24 5E AYFEKPublic Law, 2012). wEhA,
AEF 54T Al FRIE7IE 3718 of
- FAzEA 2 Yelg¥3(command and
control data link)S ZE3Islo] shfo] A|Aglog Q]
ZF{certified as a system)= Hlolof sit}. o=t &
AFF7Ie APEE B Qs /13g7] 7146t
A7IE 59 ALo] ofPrh wEhA, FRIgE7] 1L
g A ShEElo] F sttt ol
% Hrio] wet Order 8130.34D £5 D9
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HAEE BIFY A A G819 HA 2L 280

SETL A 3

3
o
7t A, dSHYEEO] ARdel AET & =S vl H

PAHAE = T FUFs7] A 7P Aol

5013719 WHAQl C2 HolHHast AA%SHAo

S
371 @4 71& FEoE P37 *F71e7IE FAR
§01.111 “Operating near another aircraft’e}
FAR 8§91.113 ‘right-of-way-rule’S X3t 9745
2 =5 4 Qlok wEbA, “Operation”© ©igt 9FA
AHTE 5 AR 5717 v7A A 2 7
=& Alof|= BEEA] Qlofof Jith. ZAIRR= FRIgE7]
7 o 71 FESHE AL WACIES 23At
(pilot in command)Z F=t} H|7FA]HoA 283
= FHTIT7 ] FHZE7] 2F3AR AR
Solof gttt FAFE79 2FA= FRIRE7] £2F
AR} 24 EAl(voice communication)S 8|30k
s, BAIFEo] WS wii= SA| ATC(Air Traffic
Control)oll &zfof ghet. qheF 22435719] SREHA|
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Table 2. Safety checklist

Airframe
Aircraft performance
characteristics,
Propulsion system
Airframe
Fuel system
segment

Electrical system

Flight control surfaces and
actuators

Payloads

Avionics

Navigation

Command and |Flight control and autopilot system

control Command and control data link

Lost link and flight recovery

Control station

Ground support equipment

Software development process

National airspace system(NAS)
Integration and interaction

Flight phases, operating areas

Operations Flight envelope and test plans
Operating history
Manuals

Organization Pilot/crew qualifications/training

considerations | Maintenance

Table 3. C2 Data link and control station

44 g He
« FRIFF7I PARFTA] Adsk= C2
dlolel®g 29 MdAC 45 71«
oy g SFARde] = A9, o= AH|et
=glZ9] | A
(Command | © C2 Tlolel®a9] FAFu» AHEY
and 71&

control |« A57%E A5 QFL(error rate)?
data link) | Ak} Al 9 7)%. A7t AZEH
AotE]PZe wWsks AR (threshold)
g

YAZZA A 7€ 7Hstt A
YAZZA F8 AR A9
oJu]X|(screen captuure)s E3Hl
gAzzEA A =(layout) A|A]
(Control |« zEA)7] AFsp= BE Fo|(caution),
statin) Z3(warning), 1831 X (advisory
alarms)°ll i3l 71&(E E°,
dEHE wWiEy 25, F8A A" 17
=874 °olg 5)

Aok FeIRE71e) 2EASH B0 TAScH, ©
AR 2FAL 24 SAEY A 2AF S
WPPIAE Sstol, MRE ERaloF Tt A1}
FAFF7IY B/ Al 82 Order 8900.1
“Flight Standards Information Management Sys-
tem oA AFeAch BFFE L T FATT7Y
T8 Y E= F8 28 A HAARC] AT H
PAFARE FAIsloto] FAAC] Al&sfiof gt Thek
£ mEo] £95H4] ok P70l rhd, kA
A3o] olZet AolE EUCE AHJeit

2.1.5 oMY HIt

—O

AgALe] AgAel PAMARE AES F, A%
7F AAIGE 2 o] AgY FRsohtal TEEE A1
AollA] ] B7tol| Hofstes 873t FAd B
7H= FAAZF 2783t 9] B dA3]olz S8gsic). &
U719 = Aol w2}, Group 13 Group 1T
£ PR B7HE 9okA] AL, FAR §21.1939] &
4 B2 g 5= ok £13g 79 fRlgkE7ol
H|sj| Q15 AHo] F5olal thefst HAI9F 28440
2 b SHollA PHA B7E Sagsljof gt
olF 9Iall, Fig. 33} Zo] FIRAUETES EFtoto]
ofg] 2opo] AFTI=E QISHS et ATHES I

UAS DAR
if applicable

Manufacturing Airworthiness

Asl Asl

AUS-420 AFS-830
Engineering Operations
Specialist ASI

AJV-115
Air Traffic
Control Specialist

Fig. 3. FAA certification team (AIR-900, 2018)
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» AJV-115(Air traffic control specialist): A1%
A7t ARk v1BA S AES} FAR §91.113 HA|
of s COA TB& PstH, F(airspace)
I F 58N air traffic procedure) THAH
EAlo s FaEA E 7|e vHPEA) 29l
A=A HE.

AUS-420(Engineering Specialist): AUS-420-2
A= Hr1e} oA (hazard analysis)
st the 5 B2 Al A

-Z9 47 (major configuration changes)

-39 273 ¥ (major program changes)

-85 (operating limitations)
AFS-830(0Operations AS]): 28 HX4E(opera-
tional procedures) 7} XY, F57] SFuH

(operating manual), &&
i=d

TH(training ma-
nuals), 7Y A4S 4 &3 AFaircrew

qualification and training documentation)

FRIRE7] HIBA K test site)ollX AFSB= T
3 4% FRIE7] AP HADAR; Desig-
nated Airworthiness Representatives)T 205}
AFSES T = Atk ATH2 AR AAdst
LAFHARE B CE Y70 A SAIFA
(lost link) 28 Al 98 A3 H(risk mitigation)
= BRIt A= Y= AoArate] by
G5 ofF FRAFT7IAIAR ] of g A 8E=A]
Argsfof gttt FAAE AIAA @A o|2A|
YR FAFTRg SRlo] ool thsh S
SfoF gttt QbR W7ME B9 FHololdlE &5t
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2
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sk ololale COAS Ways| Qobe Hick. @

AL Al FRIE717E obd 2FA} Sl YEEF
Aof §x7] SE=Z(aircraft registration), #d=54
A(airworthiness certificate), FAA Form 7711-1,
1y 5ol FulEojof ditt. dFAA e AUS0420
I} AFS-830°] Zofsh, A2+ A7 HE, 5712t
HAZRFA, 91 7|8 BEES HARIT A4t 7
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o Sltt. ABAE= AR5 AR Al AHTEN Rk
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