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Study on Application of Safety Management System to K-Drone Delivery
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ABSTRACT

K-drone delivery system is a commercial delivery system that ensures compliance with
aviation safety. It is equipped with flight routes for automated deliveries and features a drone
identification device along with a real-time monitoring system for drone positions. This study
proposes the application of an ICAO SMS-based safety management system as an appropriate
safety management framework that non-aviation personnel drone operators can adopt. It
suggests that applying an ICAO SMS-based safety management system to the K-drone delivery
system, similar to Europe and the USA, is valid. To introduce ICAO SMS into the K-drone
delivery system, procedures must be established for building a drone safety management system,
from business registration to drone operation and training. The main components of the drone
safety management system are presented, including 8 items: safety policy and authority and
responsibility, risk management, safety assurance, safety promotion, drone control system, drone
delivery operation manual, drone maintenance manual, and accident response, incorporating
the four fundamental elements of ICAO SMS and European Light UAV operator Certificate
standards. Additionally, as a core aspect of the drone safety management system, a seven-step
risk assessment procedure is proposed, which includes basic risk identification, hazard
identification, risk scenario development, calculation of severity and likelihood, SMS matrix risk
assessment, mitigation measures, and implementation determination.

Key Words : K-Drone Delivery(38t=% EZ2Hl), Safety Management System(ZaSHAT2]A|AH),
Drone Risk Assessment(E=ZHEEH71, Drone Identification System(TZE2AHAIAH]), K-Drone
Delivery Guideline(3F=% =28]5X]%])
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Fig. 1. K-drone real-time identification
management system(K-DRIMS)

A9 FR19 F9g B AL FHotl HEW
59 AEE B9 453 HPREs "EEsolY
o', 'LRH|EE", C|AFHREE ol Tk
A FeHR A"t BPgR Sl 7MY xR
%" (waypoint& AX|5to] HPZE AFsHAY W3k
I 1T E WA HS 5ol E8elth HIPRE AdollA
E2o| 35%E3|1(detect and avoid) 7152 25
I HPol=s A SIS nAY FERE HAT 7}
5o, 353EYY 7|50] gl H Dd H4
3 FRE AAR HIYE= FFE AA FFol A
= AEJA7F AEH S (target level of safety)
= 57 INRI3(PBN) 5 =A1ZQ1 5ekd 71=el

2710} MAtloF Bk

225 HIHAE

ERHlgARIAHE Ego] 448 gz & gl
FEY BES T AAAAE ARYAES B
HegE| 2B Wolof gk, Tl AeolA] EEagol
A8E WA EES Agsle] SRol gz F44
oY HES Ey E4ANE TRLEIATU
Aigstolor Tt HPHAE A EEsjolglols}
ceisz, olEARNA E tollA 97% ol A

SEZ Uehd A E2ujdo] 753k

2.2.6 EEHEAE L HEH

AAA e E2H|SS AAEIEE AFo| 47|
CENEY 1EARES Btle BEaRet §
o} Abdlol| E2uiddy}t E2eisAEe Akl Fig.
29} Zho] HIPEA|A BEZHIA o|AFHE S

A18S FEStolor Tk



192 ug 4,

olg%l Vol. 32, No. 3, Sep. 2024

Fig. 2. Drone delivery center

2.2.7 H|&H=|

EEEAIGAE EESS ST EE8A] A
Z ERiHYR S4AE wet AEH (RS,
iy, AxFe AR 2203 48 & S4A4S o
2t H|Y) Ee AEHPRESHY + TF5FETA 7
5) WA O Hlg¥stoiof Sl o] A] FA] HIFPR]
Estojof g}, EEHEAIYAE EES Al B &
E79] HIPHAS 24 30m o FAISkeIoF sh,
SR FHO 39 9 Y &4, 71 5= 1E9
27gct s A HAE BIPRoA o
o] =28 29 F9 A|7HEE|(time separation)
= 2~3ES A8stofof s, AMBEE EE9 HF
9 s 299 7| 5& THHe=R vEs] 4t
ofof gttt} EEH|SHPR oA £e EE0] HI
A FEAS HoluA §ar HigEe] 9ol fl=
&L= H|gstojof st EEstolge] Al& 150km,
CEHEE A& 50km, OIRFEAE A& 20kmE =
F}sto] H]PstA] Fes sh, AT Z]Hts] AEgt
FHEOZ &5 2 At

2.2.8 CEHSY

EESAIANE adjo] E2uEe HEsHA 4l
Aokl wiSEE A & e 27 EEvisde

F33l0] 2sfolof giet,

2.3 K-E2HiE HA<S &4

K-CEuk AL thest 2 53] itk 3,
cEilgol 49 BES Eoll 9ol TR 24

AAZE mutdE AFdch. 24, FFEAATE ofd

EE RS0 782 7 e FHAAE 25

2 51 ook AU Tulg FEE Qs B8 Ak
o) gHBE AT e Tk AR, Sl
7} A=} Qo] HlYRE wet AFHPOR HES
i) @, Belrle 4% 50 QoA s Bt
£o) 22 RS T 4 AES Wt Y
E2augel AXZto R =2 9AE ek
QEReARe A8FoRA EE LA
27lgo] BAlo] AAZIOR E2o| XS selgt
Lon] ahafo] Aol ARLL Sof Tl 4 9k

0

4o orr 2o 4
0 Iy

%

N
N
o9k
Ok

QTR AAR(SMS) HE
241 SSAMAAAH HE EIZY

FEFZUAAH(BASA)E S22l AR g
S A= AollA Table 29 Zo] LUC(Light
UAV operator Certificate)?15S ¥== skal Ut
o] LUCRIEE FANIZI5717HICAO)9] ot
g A8 B&A 199 FERPAEAIA] (Safety
Management System)®2 7|50 & HAFo] Q1o
ICAO SMSe} o] M d, P, FHEZ,
SIS 4714 8 7|5 C0RE o]FolA Slrh

ICAO F£A4 199 3%, Feuete SAULZE
ZOFS] Aok 0 ®A] o|F o|gstojof T oL Qo
), FFEAH A58x0 TA|, 27, A, TG,
PP, FFSAR 257138 5 871 ofeol] tis <

Table 2. EASA light UAV operator certificate con—
tents

EASA LUC Q1% 3=
AR, AFAE, 257, 71SRR
HAuwd, ohan 2AE
QPR el R
QrATA, oraglels], BAIs}
AR, SPut, B

bt

SMS _ _ _
SN Fovanz ws, wskael, sdeAs
PATSET, HHYHO 45, 2K 7
QIEflol, SHA BN
e |MTEES, F1A - A A, ek, 9
i B A3

q | ML ABA, e9ARn, wEs,
o, 7R 9 a4, HRATAT

6) ICAO Annex 19 (Safety Management), 2016.



o

K-Eguiso] oigh

FE LA ARI(SMS) 2 et 193

AL E 5l 9tk ICAO7F SMSE EUsHA
= A=71H0] AMgAle] digt Y &= &
o=k QFE W 4= glo] dolA TAR &
2271 e Qll(hazzerd)E At AAsH= HIE
ARl AAHA #E|dart dasty] gEo|th SMSe
A& tidol Adgle] S FeEfok= AAPt sYst
W 1 HHE Bwd gidste] v FEEARE 22t
ote & QHfE| o 4857 Yottt
tjoAE FIRHAETIE Fdoks FB3IHA
EW-571391 USC Viterbi therdors 201695
CE obATE] WLO=E [CAO SMS7JHte® & of
APE WAL 9lon], B2 (o] olgsh:
A 7]AS2 SMS 7[5t QHATE EALE H83ro 2N
Qbde sk etk K- vl ICAO SMSe] 7]
gieh QPATEAIARLS A8oPH WSAZ|IL glom,
ujeba] EE2ud H|PRel APEAIAH] Yo7l o]2E
AAE ol8she K-E241E AlAlel disiA= ICAO
SMS 715t Fte] AAE 2-8sk= Aol "asit

2
o
S

2.4.2 K-E2H50| XMEdt= ICAO SMS7|Et EZ2
QP AI A A

K-E2ul5A170] 1CAO SMSE: =steld AIIA}
S22 52 29 9 180 0|27k EEShaT
eAAds PR AES TE5Hs Zo] Basic

[\

4.2.1 TEREAAR} LB
3 FZAGHOME ER2HIES SHEE AR
Fa P YRR BRE0] HopAE, A
AdAES FUT FHS A8 ok @
2hA EEHISARRIAL] BsiA EEQITEAATES
Hgsled 2R FGARNEAIRIONN =8I

2 o] MER 85k Zlo] AgHolof T,

o, F_BI.'I

oR Pur
ol
it}

2422 ESSAA 55

ERAEAGAE YR 55 A, A SRk
PAATE oJRgor FEslel A% slelok o
o} mebq EEekameAAT 7% Y)Eo] $uo]
of 5} o]F FEaENAoR Hoke o] a7H
o

7) Safety Management Systems for RPAS/UAS,
U.S.C.Viterbi Aviation Safety and Security
Program 2016.11.

2.4.2.3 EEITEA LAY TIE

EEREEA AR F2 4 =2 ICAO
SMS 47H4] 712840t 29 % AuviwdeS 753t
© Z& ZIstofof i, o= 9 LUCYS 71+
o} F8 FE2 Table 33 Z

2.4.2.4 =g Hat

CE hadgAad 749 dd 52 Adx
| ggolt}. A= TE)E ICAO F&5A1900A A
Alok= SMS B7}F dAje} o] S35k SHH|g52l
I Aglo] ESHISANRIAE E2uE A Gl
AP $=88ok= ot} 3Y9 35 2 XA o]
713olvt 9 TAF € &Y 59 olfE EEYISY
9o] £5 EY 4 71 "iEolth GPS A4l
4 Aol T HolR] Y= AR Yol tisiA
T AP RIS Bl A1 815 Telstoiof gt
A== ICAO SMSE 7I¥HOE Table 49} Zo]
77H] DA Y =H7Hrisk assessment)E AA Y
o & 9o, Fig. 39 ¢} wEZYAE ol&slo
A= HrHE e

Table 3. Drone safety management system com-
ponent

g
EEMSAAARIDY SR A U o
A9, Rz el Bt A, EATe
Sy A A Slesl AEe vrow
Y= (RS Bk, 9 o¥E wueh:
e welun 44

PATES A BUH W st Het

o
d

o
1

2
2]
o,
2

oo He

)
=
B
2

=
EES oo s, 44 A4
R4S ggsh, obdS T SEet
o |EA AT} B T = e

g @3] W A, A 2% 9 A
2491 BIAE 5

Ceugn SRS BA-A et

O o o= o

A2 7500 Bt AR

ERE AT GO Ao SRy £
ooy |THTECIE A 719 W e gy
CIHTL | SpapAge] e 2 off W 5 B3

W

SAALH

cailg

cegu [SEUEO] AT =2 9 AL diet
el d(E, g, Zed 5 F8

R sz @A 9 34537 9a)
Ao BB 5 ATZAA 23 9 el @

o A




194 i

, olgA Vol. 32, No. 3, Sep. 2024

Table 4. 7 step on drone risk assessment—DRA
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Fig. 3. Risk assessment template
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