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ABSTRACT

With the global drone market surging in size, most drones are focused on design, production,
operation and sales. However, there are no procedures and guidelines for drone accidents and
accident investigations around the world. Recently, the International Air Accident Investigation
Association (ISASD) has recognized the problems and has been guiding guidelines for unmanned
aerial vehicle accident investigation to support them. Therefore, in this paper, we would like to
compare the status of unmanned aerial vehicle accident investigation in each country, analyze
the procedures and items of investigation, and present the direction of improvement in the
procedures for conducting unmanned aerial vehicle accident investigation in Korea.
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UAS Accident/Incident Investigation Guidelines(F-Q1&57] AFLZAL A2 A)

A & 2-8o] o]FofA 1 rH1]. o]E% A AAH
oz FIt 7izk Hops wrEsial, FRIgE7] Akl
HLE ZHIA A Qe Tk AdiFes @ nEEy
U Eoprt vk FRIFE7] Ak ZoltH2l. F=
Airprox®] Al1E T A0 w2 20144 1040] A
2] ge A Aol 2015W(297), 20169(71
Z), 2017¥(937), 20184(1207) 5 3 3 B
37.8%%] 7Hk2 AgS VERHI QITH3). ESE o]
= 9] Mishap report(AAIRINE ZA) EA45H
Ao Wk2H 20109 ARHeE 13|7F 4009 o)t
o] $-§ FAFTY] At Do, A FrIok=
Z=AeltH4].

FAFZ7IC]sF FR7D D2l FR1719] -9, Al
o] &53kA] 7] Wil 71719 @2Ks(error), A%
(failure) 22 Ut EA7} HAYSIEl ke o2 QIgt A
19| A3} Igusiels FHe ZolEks Qo] A
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HjFolw, ZAIFoR= FARNZIRE7 | HInterna-
tional Civil Aviation Organization, °]3} ICAO), T]
“HFederal Aviation Administration, ©]5} FAA/Na-
tional Transportation Safety Board, ©]8} NTSB),
33 A7FE(Civil Aviation Authority of Singa-
pore, °Ist CAAS)O] Q1 FWHOR: FEWGH
T - ARARLRARIYD] 5ol F917] T ARLEA
£ FYokal ot AA| AL A A] olF FAISH|
IRt EESRE ARLERAL A} wH]gE AdEjoloh At
719 §917] B 2Q5]0] @AsEo7tar Q=
Aol HFEA] qr2E|ojof 3 Flo] ARIRAL Zo]
o} H|wA Alargo] AZof|x A Afaro] E2 1]
S7F Wok= FaAkaol Qlofal AAIA bddE] A}
U] o]e} Z2 thrIE flsf FR17] LF/del WL 5
U= Al AFACo|ERR)HIEE B4Holet o 4
AUt 2 Aol T8 1F F/FRIFT7] AFLERA
T 4, ARLRAF AR E /A4S Bl BAGRS
24 U] oI B §Yol e Az
AF AZHRD E AR AAStarAL gt

rh
rhu

2.1 AtIZA} Protocol 2 Zt2d 43
2.1.1 ZHPZFEEZ7|1F(CAO0)

2.1.1.1 #4434

ICAO9] Cir 328 AN/190(Unmanned Aircraft
Systems, ©Js} UAS)Ol T2 F217] F4(ICAO Re-
gulatory Framework), 9J(Overview of UAS), ¥
& FAl(Legal Matters) +%(Operations), #1712}
AlA"l(Aircraft and Systems), @ 7§ ZFA(Pers-
onnel)oll gk BEFE B5to] FR17] Qo] gk =A
71&< vhEskL QUTH6l.

ICAOS] %, ZA7|Ed et 559 e 97|
o tigh AFLRALE AAJSH, 3 5918 T2 F2lY|

of ot 471 ol whet ARLRARE ISkl 9l
o} 43 FRI710] gt ARLRAL 782 A7 & 1]
vt AFEfRa Y AS)(Air Navigation Commi-
ssion)E F3l F1710] diRh Al ARLRAL 7o o
gt A8 HEZ} 5| o]FojR| 1 qik

ICAO FA(Annex 13, Aircraft Accident and
Incident Investigation)X+ oA TAY A] A}

A=, G, ARk, A E AR g=ol FH6l
of sl= =AA 7|&(standards)¥ BIARHreco-
mmended practices)E°l Hgt A|FARNS AFokL
ULk FAPEAES] 73, ICAO Annex 139] weh £A
g7 4(organization) — FAMIE(planning) —
Ad(investigation) — FARE 3 (reporting)2)
52 429, AREFHOZE ICAO Doc 9756 Part
[I(Procedures and Checklist)®] Chapter 4%}
Chapter 59 91g=o] 9o, Table 1 ¥ 29} At}
[7].

At A et HAE Astar 1o ot AL
IR B AR 2AR] 2712 ERSte] RARE A
3t} ESE, ICAO Doc 9756(Manual of Aircraft
Accident and Incident Investigation) Part III,
Investigation©lA FA71°l gt RARFE-E Table
37} o] EFokal AUTHSI.

o)1= el ZAHwreckage)S ARtz AAH
Al(investigating system design issues)7FA| 52171
o 22 dAjof| wEh ARLRARE XIggskal Qi

ol X

Table 1. Major accident investigation

No. Ch. 4 major investigation
1 General
2 Responding to a notification
3 Securing documentation
4 Field phase of the investigation
5 Post-field phase of the investigation
6 Investigation reporting
7 Investigation management system (IMS)
8 Major accident investigation Guide(MAIG)

Table 2. Smaller investigation of incident & acci—
dents

No. Ch. 5 smaller investigation

1 General

Responding to a notification

Securing documentation

Field phase of the investigation

Post-field phase of the investigation

QN [\ || W

Investigation reporting
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Table 3. Aircraft accident investigation list

No. Contents

1 Wreckage investigation

2 Organizational investigation

3 Operational investigation

4 Aircraft operating environment

5 Aircraft performance investigation
6 Flight recorders

7 Reconstruction of wreckage

8 Structures investigation

9 Mid-air collision investigation
10 Fire pattern investigation

11 Power plant investigation

12 System investigation

13 Maintenance investigation

14 Helicopter investigation

15 Investigating human factors

16 Survival, evacuation, search, rescue
17 Pathology investigation

18 Investigating of explosives sabotage
19 Investigating system design issues

2.1.2 OJ=2(FAA & NTSB)

2.1.2.1 & Hy

u|=o] 7%, FAAS] FR17] 778(FAA Part 107)°ll
upzl 2d3oF 5h, 201549 2¢¥ 159 A% FIF
SA2H] F A FHol wet FAHRDE A
sfof, FRI7] 9 2 B9 AfLE ARdof ofRtst
7] 913k 81 AFFTHOL

FAAE= H740lA Atgtolu A4abde] 4lzikt sl
(serious injury)tf &4
HASEAY, AA] £4(the event of total loss)9
$5005 ZAsHA] gk A4AbEe] mho] thsfiA Zoh
109l ¥ Aal(event)E EISHES okal St
ESE FAA Order 8020.11Cof W=} 59171 AfalzAf
O FYSE AFRAL AAE st Q. olo] A
o] A wEFHQIAS](National Transportation
Safety Board, ©J5} NTSB):= AtalxAto] st AX}
[49 CFR PART 831 Investigation Procedures
(Subpart B - Aviation Investigations)|?} 513
(PART 830 Notification and reporting of air-
craft accident) @ NTSB Advisoryol w&} F217]
Ataro] oigh o] W 24| ARRRS thaat ol st

A(loss of consciousness)©]

I gk &, Fo] Ak
A2glo] IR F7 A
She F9l7] Al2de] &

A2sglo] IS AT
sl A Aolo] 24
g3} aisl AAS ofr]

El=

"Unmanned aircraft accident :
aircraft accident means an occurrence asso-
ciated with the operation of any public or
civil unmanned aircraft system that takes
place between the time that the system is
activated with the purpose of flight and the
time that the system is deactivated at the
conclusion of its mission.,

Unmanned

FAA®} NTSBoA HA4sk=

H25]% Table 49} k.

ARl iRt Al

2.1.2.2 AFalRA}F Protocol ¥ T84
NTSB= At ¥ ZA] Go-Teams g5},
Table 59} 22 HA}o]| ule} ZALS Sa)sl),

Table 4. Comparison of air accident classification
criteria btw FAA & NTSB

No. FAA Part 107 |[NTSB Part 830/831
Investigation Same for Same for
protocols manned aircraft | manned aircraft
Time to No later than Immediatel
report 10 days 1ately
Report FAA web site Not defined
means form - Can be verbal
9280 |
Serious : - broken bones
e scales-reversible
injury . ) 48hr
injury but require e
N -hospitalization
hospitalization
Incident Not applicable As pel.r part 831
isting
. . Part 831
Damage lﬁgiétogafiér definition of
threshold “substantial
exceeds $500 q »
amage

Intended use

Safety and
enforcement

Safety only

Hobbyist

Only if operated
illegally

Not applicable
(as accident)

Final report

FAA 8020-23
form-same for
any manned
aircraft

NTSB
Format-same for
manned aircraft

accident
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Table 5. Major investigation process

No. Major team investigation process

1 Notification and initial response

2 On-scene activities

3 Post-on-scene activities

4 Other investigations

5 Safety recommendations

6 Public hearing

7 |Reminder of the investigation and final report

At AR Hinvestigator-in-charge, [I0)& %
Ao At A 7hsek QS ERIsH] flsf <l
Z(human), 7]1Al(machine), 3(environment) 5
9] 4 8AE FA5HH, 7+ Hok9] FARRO| Table
61} 22 o Eof] AlF RARE it

FR1719] 4%, 2016¥ 6 29 FR17] AlaL A&
(Advisory to Operators of Civil Unmanned Air-
craft Systems in the United States)= 3l Akl
UMY Al AFLRAL 9 B 319] Q|9 FHE A5 9
St AAE Fig. 13 Zo] 448l Qlth. ARIGARNE
Fule} & QA= ERok, AR ARt i,
TA19] 23} 5ol wet NTSBY ALLRAL o] R E
woels dAE skl Stk

ES ZAFZAILZAFE S| (International Society
of Air Safety Investigators, ©|5}, ISASDofA&= F2l
FF7] ARLRARE 93 7lolEElE 20149 109
129 UAS Working Group< 3l Ajeistgion, +
/32 Table 73} o] o|Fo|A it

Table 6. Contents of NTSB investigation

No. Investigation contents

1 Operation

Structures

Power-plants

System

Air traffic control

Weather

Human performance

(oI BN B ) N RV T BRSO NOS I N )

Survival factors

Are You a Hobbyist or Military Operator?

NQ REPORT TO
NTSB REQUIRED

Did Someone Get Hurt?

NOTIFY THE NTSB
(NTSB will investigate)

Does Your UAS weight More than 300Ibs and
Exhibit Substantial Damage?

NOTIFY THE NTSB
(NTSB may investigate
at its discretion)

Did Any of the Events or Conditions Noted in
49 CFR 830.5 Occur?

NO REPORT TO
NTSB REQUIRED

Fig. 1. Determining UAS occurrence reporting
requirements to NTSB

Table 7. Components of investigation guidelines

No. Table of contents
Chapter Purpose and Structure of the UAS

lp handbook & accident investigation

guidelines

Chapter Differences between manned &

2 unmanned aircraft
Chapter Augumentation & supplementation of

3p existing investigative capabilities for UAS

investigation

Chapter ICAO annex 13 - recommendations

4 relative to UAS investigations
Chapter Data fields associated with UAS

5 operations requiring capture
Ch216pter UAS specific air safety investigators skills
Chapter Evidence preservation following

7 unmanned aircraft system accidents
Chapter UAS investigation procedural &

8 functional considerations

213 &

2.1.3.1 ¥4 ¥¥

39 A%, A AARIA Hx 717 82 AH
st¥om, 20029 CASR Part 101(Civil Aviation
Safety Regulation Part 101)2 53] 2E F<17]0
gt 71e 9 S5 HEE SIStk 20204 1€
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239 CASR Part 101 (Unmanned aircraft and
rockets) Manual of StandardsZ MZ 7§5t%oH,
TRt BHE ARAIRIES 371 HESKL 10l

17l Al ¥ Al 2nEbd o ds](Aust-
ralian Transport Safety Board, ©]5} ATSB)ol E1L
SHA Eo] glom, EYAI(AASE BT, Al A 9
AGAEol| FAYSH Ak B)= AL RANTFY(Transport
Safety Investigation Regulations 2003), (Tran-
sport Safety Investigation; Voluntary and Con-
fidential Reporting Scheme, Regulation 2012)°]
maba] o RB5HA Fof glow, AL T B
SA] FRI7] ALFARE AAISHA Eof Qitt e F
Ql7)(commercial UAV)Q] 7L "LF o ALIRA}
£ AAskal glom, 1 9o 55 E 2L e B
= 7190 stz AfRARE AASHES o 9]
O} FRI719] 7B AA| AtaL »jsfe] By A reof wheh
ARZAL 9] 9 17t TE2A] G ek ATSB
= @4 797 IS s TR AR} 9 AR A
Al AFLEAL] @R = ARPES AESH] F917] &
BFAR sloig AL WA Al BUAAE 83 5 =

% sl M2 182 AEsaL Sl

2.1.3.2 AFALRA} Protocol W 484

ATSBY] Al ZAR= AFE F(Transport Safety
Investigation Act 2003)° @iet == Ut} A
L Table 83 ZTH11]1.

Table 8. ATSB-The investigation process

ATSB - The investigation process

Initial an investigation

Notification
* Decision to investigate

* Communicate

2. Evidence collection

* Collate site observations
* Interview

* Secure evidence

ATEAS] §/78 AT 27] B, B 44,
AR R B, B39 AR, e e saAE 4
A S AL B4 $30] whet Table 99 22
N 2ATEELY, V1%, 85, TE B4, AnE
Mo Bgsle] 2% 9 Fejo] gt ARA

7S stal eH12l

214 92

2.1.4.1 ¥4 ¥

LR AL, RS (Japan Trans-
port Safety Board, ©]3} JTSB)Q] AHH(Act for
Establishment of the JTSB) A23HArticle 2)°f w}
o} F7FRE7] ARaLel ARl e RANE 435k
o, 20229 12¢€ 5YFE DIPS (Drone/UAS
Information Platform System 2.0 3 F-<21g}
7190 gt 915 € 9, ARAL] B &S
Stal itk Level 1~471A19] 2l &3l HIPAE,
YA|, AfE Y, BAR A 59 AR F2& 85t
ATH13I.

2.1.4.2 AL FA} Protocol H 4484

FRIFE7] Aol A Al Dt AkaLe} BRI A
2 A RO £33 383 HAE 9 A5 Al
o5 7 &39 ATE TAHoE FEAsto] A9
RS Aok IS AXA EHewl, 4 X
Table 103} 2t}

YEL E3|} FZ DIPSE E3) 100g olste] &
QI}E7](unmanned aircraft, ©]3} UA)= BF 5=
ok H|gjo] 7FsshH, 100g o2 TZHgaHe]
A et FRIE7] Al Afl(accident)9} 4]
Z¥st AMA(serious incident)© & Table 113 Zo]
ERote] A A, A D FRA] AL ARRLE HE

sto] A= qH7gstal ot

Table 9. Investigation grouping of ATSB

3. Examination and analysis No. Investigation groupings
o Review 1 Operational groupings
* Examine and test in the lab 2 Technical groupings
* Follow-up interviews 3 Airspace groupings
* Analysis 4 Infrastructure groupings
4. Report and review 5 Environment groupings
5. Dissemination 6 Consequential event groupings
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Table 10. Investigation procedure of JTSB

No. Investigation procedure

Step 1 O'ccu.rrence of an acc}c?ent/
incident and recognition

Step 2 Appointment of investigators

Step 3 Fact-finding investigation

Step 4 Tests, research and analysis

Step 5 Deliberation of the board

Step 6 | Publication of the investigation reports

Table 11. Classification of accident/serious incident

‘Accident’

* Death or injury cased by the UA
* Damage of a property owned by a third part

* Collision of contact with and aircraft

‘Serious Incident’

* Recognized to have had a possibility of collision
or contact with and aircraft

* Injury cased by the UA
* Situation that the UA becomes uncontrollable
* Ignition of the UA

2.1.5 8=

2151 By

TR R R R I ANENE DA
O] BT - WEATEA] T HECEH: FBHE
ATEAPL] wet AnEAE Swst gdon,
19619 AHE BEe e MER TREEI
M, geAl, FRAEse] 20174 39 3094
2 =S e AU Folv)= graobaH
oA ok G710 7 B 2APIPINE B8
93, 2RPPIAE 20T AL Hold He 7
Vo] Tk HFAAE Anshol oo, AnE o
A Wol wrel “FRATY 2 BRE 27w
FgAol thote] fR7Ieh FAF AR ATEAE
Zeegict.

D) FRANPFR] EF71E HE 2F A4AE B
T2019).

2) FF-AZARLEAN] BE
FEHAH, A226%.

HE(2020), ARR1Z &

2.1.5.2 ZAPERR} FA8 A

AR HPE Al RREARILT Y] RS0l &3t A9 2A
E oA =Hof Aok Al FIARLY RAMA=
Table 129} Ztt.

TEAR, GRERAF W SAEE0] AFE 2 E5EA]
£ Ao ® @% T 2APL olofA|H, ZF EoKR,
718, 28, 7Y, A&d, AH 5= Rt o
2 1%’—%01 RALE Adols AXE o|Fo|A it
oRZd, FRI7|E % o At HAE B¢, 2%
Az FEXGE FHoA Table 137 22 AR
L—O}Ei skal St

ARAE GRS £ Y= AFART, A D A,
/\PI 729, Holid® 9 7epARRyE Harsfok gtk

Table 12. Domestic accident investigation process

2 FIALRAER}
1. A@Aee] 2523
o TR/ A
o Zgfjo] gt dutzAt
© SARE/AYRH 5
2. FEA 25
. AR /AA
o WHREIE/SEAZT oHo] HA
* 559 el

.\990.\‘.0\51124*%“

B
QHax 24 5 olst A%

Table 13. Reporting contents for UAV accident

No By g

1 |2FA 2 233HFRA 4549 498 Ee B4

2 Ararzh A GA] F A

3 2R FF E ATHS

4 ARaLo] 9

5 AR AMY, B TR e

6 | e A8 S é‘gﬁg 3;;1/\]‘@ Tfokg 9Ish
71et 7€l AF
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2.2 2O17| AIIZAL Q/20| M2 H|W

1A

ey |

221 3 HEO OE HlW

Table 14014 Hi= v} o] FQI7| AfaizApe]
oigt B HEo] 2454 g =7k= shue gtk
I3y ARAoR Rl A Gl IR E= &
1719} B=] = A Jo wet ARLRAL v
A, AR}, A 8L ESE ARAHoR JAdE]e] §)
A FAY 5177} FLet AR ok AR A
7t HiFelt. vl=E AlQf%t ICAO, &5, & ¥
SEuyete] B¢ §917] 292 flgh I Y
S, TR ARIRANES i3t viRnd 9 Expt
St Aot ul=te] -9, NTSB} ISASIE &4l
7] &9 9 Azl et B HPS Agola,
017] A FAFRFAUSASI, 2015)S B3 ZAFER}
FAFES ARHoR st 2Fstal Uk

¥ o o 4d

2.2.2 FAERISH ZARS0) T2 HlZ 24

QP el Hloh 2o] ICAO 544 138 7]dte.
& ZAE AEAL o] utek A g Al 7}
R ZAE S H, AREA iR Y &

AEbgE F7PER GBS vEsigon, AR BRE

Table 152 Zt} &3(Post-field phase of the
investigation)2} A7F&(Securing Evidence)S A<
St Bla=7e] RAREALRL (YR, RARSAL F

HE QGRAL AIE 2 B4, JER, AT, E
ARG 5ol FLSHA =0 9ler, ICAO, wi= ¥
S%F YE Zo] 71e} ZAKother investigation)® -
71l gt APRAL FES Aok Qiok e,
=] Y- 7IEF e RARPEOIY mind Aol
FRIgE710] gt ALLERARE AEstal Al Yok ®
gt AEEE Abaro] gt AR A Ui ERls ek 3
3)(Public hearing)®] ALE SH=3} 55, dES 1

21

=

Table 14. Comparison of UAV accident investigation

No Ai:él} ICAO ;‘%@é ATSB | JTSB |ARAIB
1] #Hdge A 0 0 0 A
2| 2w | A 0 A 0 A
31 A AR A 0 A A A
4 |ZAF T8 A 0 0 A A

O X7, 81 4% or H/77 %

Table 15. Accident process & manual contents

Accident Process
& Manual
Contents

FAA/

NTsp |ATSB

JTSB | ARAIB

General O

Responding to

e O
notification

Securing
documentation

* Secure Evidence

Field Phase of the
Investigation(1)

* Collate site
observation

* Form & conduct
of investigation

Post-field Phase of
the Investigation(2)

* Inspectors of
Accidents

* Removal of
damaged aircraft

Examination and
analysis

Interview

* Follow-up
interview

Reporting

* Report and
review

Other investigation

Safety

10 .
Recommendation

0]

1
O

1|Public Hearing 0

LA AN R T,

ge]o] A gt

ZARGE O 2 Table 163 o] ICAOONA At
1970 F5E 7€ ZF 7KV, S5, g, 3=
9] g FAH8AY FFo wet vl EASHIH.

AEHog B, g et v=3 55 4
Ho] A9 ZZA(organization factor)¥ =Z|(pa-
thology)ell T3t AFg}o] RARIEC] 7|&= o] A &
ot X3, 35 4E, =9 Fe, S5 dE QH
84(human factor)@t A7|(design), 3= &

(environment), E-(reconstruction), a=(air), 3

o, I
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Table 16. Comparison of investigation contents

=
24 ICAO /11\31{}213 ATSB | JTSB | ARAIB
23 0 o | o | o 0
ZA O A A A A
24 O 0 0 0 A
35 @) ¢} 0 0 0
7= 0 o | o | o 0
] 0 o | o A A
7z 0 o | o | o 0
% 0 o | o | o A
SF 0 0 0 0 O
Nxg | o o | o | o 0
Ll 0 ¢} o} 0 0
91 0 0 A A 0
e O 0 0 0 A
e 0 A A A A
a0 0 o | o | o
A O 0 A A

O: 74 o EF B U4

E(survival)oll TR ARRFE0] thas HH|sHA| FLAd = o]
ULt F8SHA Hopop o AR A ALY 9
Qlo] Exsty theFeiA WA I ES 7|AE —
1A — 223 Q4T H7H= vk ICAOS| ZAR}
& % ZZ Q84 (organizational factor)ol] gt =
= Z5H o= Eojof g ZHolch

P

2.3 FUSE7| AMLAZAL =l EHX}

—~

o

P BT uig} 2ol 3, B LPNL S
AAIEo! S FFF7] Bl NTSBS] 399k vt
HE AT Y A ATEA 2 B30) e R
£ A% % Y Aol ZHElolol & elet. S,
2A710] A9 AT WA B0k FAO A FES
23] 91 AP} vkslo] Sk, Aotee 49 2
Heb NTSBO] 98y 848 /o= Fig. 29
ol AFSIA. 71 WA AT B
Ut FU183} 8L V1EOE Hof B § -
BRI, 1 9 49 BAHOE 2YHAS B

my 2

we

F0/& or & & Y N report
IN
0 AFXL 2RAR Y
l Report to Ej\l
N ARAIB -
(AFZES) =4
O Y =3
SH12kg 2
N
3] - 2l &=
r‘%"—é_lcl)_l‘lx_‘l EI‘J REpOI't to ook
= ARAIB ZAF
Al27=8S 13
P AFES) =
N
No report

Fig. 2. Determining UAS occurrence reporting
requirements to NTSB

I @9] 7|1E &, WA ol wep ALRAL
AASI}. O @0 sl AL, ARRY=

N H O
n
i

%Y
>
i
)
af
4
%
ofr
R
®
ke
o
o
>,
k=l
1o
=1
!
1o

Ao weh Azgo] Wekslo] AL 48 ojne
Ely

opRjao 2 Alm ARl Ada AL dA) &
SR FEALRARY FAE T2, 711719 B¢
A ZARGEOIA AR FE] e FEES B
"gio] Slct. 2FAL 714 B4 84, &

m
X o

o
N
B

e
[
il

1 o
T

0%

i

P 4
)

rfr

BN

i)

)

B

i

)

1

g

fu

o

_C|)_ll‘

A 29 I A EAa L, £/5

B~ O 4\ o
N,
ol j{gﬂ

ol
19
el
i
N
>
o
i)
Lﬂi (
=
o,
i,
9
9
)
i,
o,
O,

A, FRAFE7] 93} #HH ICAO, v, 55, ¢
Hol ¥ ¥ge AuEgton, ICA0Y A7 &S
vEro g 9=yl gh=to] I WS ulw B4
o EAE, ICAO 7|%°] W F8=3 =9 AL
ZAF M3t A2 protoco)9] /5 R HHRAE
v EA4st9ict. nireto R, vndaE Higos =
57| ALRALY] R/5E AAche EAHD

Arsti o, o= ICAO e 7H & &85t
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QI m= NTSBQ| Axlo] 7|x3} AA5HAT
FF Aol JEH o2 RAREolof sH= 8

R

o

Ol

A 84 7IAEY 9 355584 5% 2 FUH
Ql #4849 HagS AT & ATE 59

RQIFE] LAl FlolEakel e % 7|24
2% $8E715 7|gat

--

V. g2 oAl

e
ue

FolHE NTSBY| A4S £8
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