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EXECUTIVE SUMMARY

A Study on Institutional Improvement Measures
for Remote—Operated Ship

Hyeri PARK-Jiho KIM-Hanseon PARK - Eonkyung LEE

1. Background and Purpose

1) Background

= Advancements in digital and information and communication
technology (ICT) within the maritime and shipbuilding industries
are expected to create a safe operational environment for

various modes or types of remote and autonomous operations.

- Remote operation technology, alongside intelligent navigation
and automated machinery systems, is rapidly emerging as a

foundation for the development of autonomous ships.

- The development of remote operation technology is anticipated
to diversify ship operation methods and bring changes to the

overall maritime traffic environment.

ix



= Establishing robust institutional frameworks is crucial to
ensuring the safe operation of ships in an evolving maritime

environment.

- The International Maritime Organization (IMO) is accelerating
discussions on the development of the MASS Code, a technical
standard for introducing autonomous ships (MASS: Maritime

Autonomous Surface Ships).
- With operational changes expected to significantly impact the

shipping and port industries, it is necessary to anticipate future

operational shifts and prepare accordingly.

2) Purpose

= The purpose of this study is to propose directions for legal
and institutional improvements in response to changes in the
ship operation environment due to the advent of remote-

operated ships.

- Analyze changes in future ship operation processes, such as
remote and autonomous operation, compared to traditional ships,

and review the need for institutional reforms.

- Assess the limitations of current institutional frameworks in
ensuring the safe operation of ships, considering changes in
safety management systems, crew and operational personnel, and

technical requirements for supporting infrastructure in the future.

- Present strategies for institutional improvements in domestic
frameworks and propose a policy roadmap to enable safe remote

ship operations.
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2. Scope and Methodology

= This study focuses on remote-operated ships among future
ships, leveraging advanced automation and autonomy

technologies.

- The spatial scope includes remote-operated ships, remote operation

centers, and other elements.

= A comprehensive analysis was conducted to examine the full
spectrum of maritime transportation processes, from pre-

operational preparation to cargo handling and unloading.

- This includes examining processes from preparation for ship
operation, through cargo loading, departure, navigation, arrival,

and cargo unloading.

= This study employed academic research methodologies and
policy-contribution approaches, including literature reviews,
analysis of international case studies, expert Delphi techniques,

and policy matrix analysis.

- The Delphi method was used to compare and predict changes in
operational processes between conventional and remote-operated
ships through expert input.

- Policy matrix analysis identified the necessity and direction of
policy and institutional improvements for remote-operated ships.

- Likert scale evaluations and in-depth expert interviews were

conducted to develop actionable policy recommendations.

Xi



3. Result

1) Summary

Xii

Ship operation methods are expected to diversify with the

emergence of remote and autonomous operations.

Based on the concept of remote operation, the study compared
and analyzed the operational processes of conventional ships and
remote-operated ships across five operational units.

Key drivers of change in the future operational environment were
identified, including new stakeholders and tasks, highlighting
significant shifts compared to traditional processes.

Four critical issues were derived: diversification of operation
methods, application and validation of new technologies,
diversification and specialization of operational entities, and

enhanced connectivity of the maritime transport system.

The maritime transport process is expected to undergo
significant changes with the integration of new technologies,
the establishment of remote operation centers, and the

emergence of diversified operational entities.

Technical requirements and safety management standards are

needed for new technologies and equipment.
As the role of traditional crews evolves, new stakeholders, such
as remote operators, will emerge, requiring qualification standards,

training programs, and certification schemes.
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Strengthening connectivity among ships, ports, and related

infrastructure through targeted digital transformation is essential.

Domestic legal and institutional frameworks need to be
aligned with international standards, including those set by
the IMO, covering ship new technology, safety management,

and human factors.

Through a policy matrix analysis, the study identified the
necessity and critical elements of institutional improvements and
derived actionable insights.

An analysis of seven major laws and subordinate regulations
identified necessary amendments concerning ship equipment and
operational requirements, safety management standards, and
personnel qualifications.

Given the ongoing development of the IMO MASS Code and the
pace of technological advancement, the study suggests a phased
approach for short-, medium-, and long-term adjustments to

domestic legal frameworks.

This study emphasizes the need for the definition of key
concepts, scope, and functional requirements for remote
operations, alongside the development of comprehensive
legal frameworks.

Establish definitions for emerging facilities, equipment, and
personnel in laws such as the Ship Safety Act, Marine Traffic

Safety Act, and Seafarers Act.

Introduce safety management standards for remote-operated

xiii



ships and facility requirements in the Ship Safety Act and Marine
Traffic Safety Act.

Amend the Seafarers Act to specify qualifications, detailed
requirements, responsibilities, and compensation criteria for new

operational personnel.

2) Policy Recommendations and Expected Outcomes

Xiv

A structured roadmap for short-, medium-, and long-term
measures was proposed, categorized into three aspects:
conceptualization of remote operation requirements, safety
operation management, and the creation of maritime traffic

environment.

Short-term plans for policy implementation include defining
terms, establishing roles and responsibilities, and determining

qualification requirements.

The development of standards for equipment requirements,
encompassing both ships and remote operation centers, is

essential for the management of operational safety.

Based on clearly defined roles and qualification requirements for
new personnel, guidelines for education and training programs
must be established, along with management standards for ships

and remote operation centers.

Additionally, systems for designating safe navigation zones must
be introduced to ensure the safe operation of initial remote-

operated ships.
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Institutional reforms for remote-operated ships are expected
to stimulate related industries and generate significant socio

-economic ripple effects.

Experts identified issues related to the "introduction and validation
of new technologies" as highly probable, necessitating immediate

resolution in the short term.

The "connectivity of the maritime transportation processes,"
encompassing communication, facilities, and infrastructure while
linking ships, ports, and related institutions, is anticipated to
emerge later due to its broad scope across the maritime transport
process. However, its industry-wide impact is expected to be

substantial.

Proactive participation in the development of international
standards and domestic preparation are essential for
establishing leadership in emerging maritime technologies,

including remote operation.

Comprehensive considerations encompassing international
standardization plans, the pace of changes in ship operation
environments, related technological advancements, and industry
revitalization prospects are necessary to formulate short-,

medium-, and long-term tasks.

XV






ME

Y ST Y Y =

1. g HHE

FZ HAd 9 FESA 71=(CT) E3-3t oA v AE A =2
Al #stetal Qltt. s, IeH-EF 9 Azt 4] ARboAE HAE A
e H9A AR WA S5 W low, A4t AEEE o1
= AREUEH(0T), AFAS(AD, HHolE 59 HAE 7]&o] 24, 5
=+ 4 PEF AYY YAE AgS S5t ok Adl|& E3F A
g5KDigitalization), B¥4ASKDecarbonization) & S22 Hs}
=17, E5] gAd 71e9 FARA A& s(Shipping 4.0),
FHPort 4.0), AUFE A1 (Smart ship 4.0), Y (Marine 4.0) 5 82
At ERIES} $A 11 FAlol A Far kD

42T Ve AT, EdVle 53 A AL 947
o o

% % shtz FBWa gom, 53] A5, 718 A5, AolHerd

—_

) =oAL - 022 R 7152 (2024), pp. 193-196.



87| et Aeto] LRE Ao Z Jistg o, 7+ A3t TdAE &
|71 g 4@ A9 I3t 24|71 o] FofH ) o]F IA| AL
(IMO: International Maritime Organization)o|A 9] AF&2gHA8r 7
Z(MASS Code) 7igt =919} 3+ Avte] 23FA(Mode of operation)
Hato| o] LAH O R =0)%|7] AlA5t91a,2) sgoA e AT, E=

4 9 884 52 1S b 9] AHR Ve ol wE A=3)
o =]

7| Auto] 25hrAlS Igolo] As{Automatically), ¥Z(Remotely),

A&(Autonomously) 59| thget 2gH4lo] A5 Aure] 5o tiH]

SheH AHre] 2917|s BT opet A9 {5, <5 FEf 9 W4,
Al

=B EREDES

HE AEre] obd 23S {3t WEAIAI7E FHEA] npEE|ojof gith= Ao

om, oA A&t A} 2ol IMOOIA= 1974
W sidollAe] 1 QPAS 93t FAEeKSOLAS 1974 Convention)?),
19789 A9 &, AFF5H 4 FRIFY 7|0l et FHSTCW
1978 Convention) 5 &% A 778 &8It A M= 7€ 71
A48 FE(MASS Code) 71 2+¢jo] 3¢ 213 Foltt. 20249
5¢of 72 A1082F IMO AR ALSMSC)oM = 2= AT 7]

2) IMO(2023a), pp. 1-17.
3) IMO(1980), General provision.



Mz 01

& 712 2 970 UE Eojot W e raTe AT £de A%
B3 249 DKol Ar|Hglon] oS Tsle] TE AT 2] 2
B 2AsE et ol AR AR PET o) Jue
AT, Ao A% AW S5 Ao 2N Bt And Y 7]
29 Agalr] datolct. 7= 20289 19 19 AATE wE =
o

=
20324 19 19 R AZOR SAsgom, A Ao e

i

A

< A% Pd A=E gAFoR Guls| Yrbr] 3t FF =olapge]
osl= Zlo] Folkth Q93 Aldolgtal g 4 it

71& Ail(Bridge)oll A Aol st Ak 239
\a

O
JF7F Aut Q] AA(EAR E= I 9ol == dHAloR, A
7 sk

)
>
i
DN
119
It
of

A-EFANE(ROC: Remote Operation Centre)E g2

2%, 97, B 59 4TS LU AL

_o‘lr‘
[
N

O

Mo

o2t

=
1z

X}

£

ok

O.

Aot 7 o A8 2700) T HBAE oleldt e SAeA 4
ofsta glon, ‘AL AALFATE Aol B A4 7Y

=



(O 1-1) HA A2 71s e XIE




Mz 01

sk ) AL Q] e ok TASSR ek Sefuek me A
Biok 5 She-ShAk A ol Teistel choret FbIA W Bl 4
=2 Au] Zolch. 1207 T 3 0. AAS Azshe HILEET

=

AA = IAls FHFRE 2 - WRto] 1 ARVt vl= 953 AT

l D P W3-@ > W3-@ » W3-@
2Egy | HEAEZARAN 2% 2¥ XF) MA@ AR 29 pa) Al2d
CHHEA HEH| | EERSEEL | Ay
EELE] g [ @ [ Ff [ og [ " [ T | 2E &Y
| dAled, T8, Nz = M ZF
AlAg | e 72, el Nd e
715 \ Mo dH QRS o FH =
e ol EY 715 H =6 A =

AL OGAE G HLBFY AL v
ZH
:

% sleRolel tix|

)
ot Hr

&
s
;

o102 EE(2022), p. 43, p. 77.



wm_vumﬁ
0 % [y
%WM%W%
xfﬂw__ﬂ
ET, 0 ﬁﬁ _zm MW Mﬂ ww m& ]
MX, E.NJﬂm”M_.McwroLu
WEWE%Q_OHAL%AOO&
ELUﬂLuomT@iﬂmea ,
wmﬁowﬂmx%@og_mfr 5 M
rOo@m&%HmmaH:uwommlahm MMHWO
= & M%ﬂn%Lammm% v%%q%é
Lmﬁén_ﬁm ﬁ}mtﬁl}_ﬂma Hr_]ﬁo_Lc_o ﬂaa
‘m_ul.ASOaEHﬁ ,EIJ._iHL = __O_,AL. :;,AE._
iy .}Hbﬂ.noh_o 1_IJ._|_._._| O NI~ il Tﬂq
now oy %,k_oq N o)/ T o H
HT1F]1UH__00=_._ Z:oL,l,nluﬂ Eo.._.ﬂul,ﬂo,._. yo_e.ur,l
- 7ou7 ° T o NI xﬁﬂ.P _.{
%‘m Hmbscﬂcoﬁo%‘% iy Ho ,oégmL%ae
S B %‘E,ﬂ L i S H acﬂ.9m@Lo z =
mg%%ux@%mem wﬂmkﬂ%mﬁﬂ
__wuoT__AOW to,_xﬂ__o mﬂﬂue._ﬂ,} W %
o ™ Téoan;:i] B ot 4__o§n5x
o B < K 0o O 4 T Gl %o X X
of%E%xﬁmaxﬂﬁME m N ]%meﬁoéa.
dlﬂauﬁ,lxm.__.wm;ﬂdﬂlvluea MH.A,AW,W WF”E_
mmMMuHeﬂﬂu&uoﬂLﬂmuz_nw Nr,_.ol_nq_oneeo%rﬂ,_on_ﬂ
Hongbﬁﬁmﬂmwmﬂmuﬂﬂm & ﬂﬂw@.ﬂ%mﬁ
zgwﬁyﬂomiﬂ%y ﬂgm%f41m§v
oamﬁ%eemﬂ&nmmémoee._mﬂ szﬁmﬂua,ﬂﬁo,;anﬁ
H_ﬁ,l; mﬁauﬁ NI X ﬂ,%ﬂﬂg;_aoﬂ i
@&oﬁo__o%muz]oﬁﬂooﬁu: }HWﬂWOT&rSE
zofﬁruo%oﬁlkprhﬁmﬁ @ﬂJﬂuﬂfrW%
_NEO dl.._,lﬂOLL_l_.:OE‘m_Dmﬂ_.H,_OLﬂJIL OOT_Aﬂo_LA._,m_W ﬁoOOy
z_oooH]LE\é ow@OM dl]n_mo _;mﬂor U:WE
xuaA_ex7 .,JM__% Lﬂzu_,_u qﬁoalwou
ﬂ”, L_ [ mw Hm Mm Wﬂ — MW ﬁ% Hm Hﬂ, 1S ww Tr pjo R ﬂ%
Lumo__oLJ@L.wﬂn }Aﬂrdl.vncﬁoc._]
ﬂﬁX]oMmﬁ;éuXﬂhALL ,NMUﬁ,__N_WWOM
B Hﬂ AL . _UT = ™ Aﬁ Mm —_ ol i ~ S ﬂL
ﬂqﬂdo oT]oo | o %q_ol
,Wo K 0 4:36 = b o B
Sy i ~X ey X AW B = = hm HW
— ﬂ:.___oL]
o@_Lﬂl_Wmﬂqw.ﬂuo_
~ .|1u|1ﬂ1x_._u
5on1
o ,.|7
117JI
,Aqer
OE—E

CIPAREES
S A A0 3

[¢]

I

%]"ﬂﬂ ol o

2024
.2 20

ZiAtol:
J(ZOI
21)
,p. 5

=
=

(

o7t



Mz 01

=3
i
Bo

o

HH

o

= O
=

73

a3, Al

AN, v

A7,

é—l_

ool

B Ao wF Aute) =9

& HAE A

ot

L
._OO

op

el

gate] o

AUE 5 AAlSHAL &7 HSkE Hlw-#

ol
=

tof mlef Atute] =]

S

T O 5
o= &¥

(Matrix Analysis)

o 85

72

B

SEEEL

FTAH

o] @A IMOoJA 7}

5 24 A 9 At Ae] 7%

ste

e

ol Hxze

N
el

N

Kiss

s ggshus



<y

PR

LSS
R

AT 8% E

=

Wges xz

)

&

1o

°

GA7A =

&

Az AR A6 2

=

tom, A1 HE, A2

joaole) o] v

o

}\(-)]o
ol

o

YD,

3f), U=

)

[®)

]"EHOO

oAl 7o Fog

sk A, A% el WAE £ A%

UGN

]

=

[¢]

Aol e 9 "aA, A

]
S

gl

a4

i

R84

°

ARkl o

O

Aol o)

| .

=
[e]

7120 7|12 dRet AMEA

TH

o

il

o
To°

A

Az 7



01

ME
o AL A

=

[¢]

ste] 3 A

st} =4 HA

5

25

taL, = A= A
= sk

o)
| Adas D AES
=2 =

=

A
Lol R

=]
L
A

=3

A

29 FA7|FHIMO)Y 2%

2 vl BA

SN

ol

=
=

33

X
o

=

it

].

Y

s

°

taL, 12

o

a1
HAE &

o

= HA =
A AA 9 Al HHeRE AA]

of o

o

]_
o

=
RS

H

o

H

_Clq

O
=

1.
I%= 73

Xe]
e}

7 8 27

A

A

=
=
p

3

@)

13

=]
=1

_‘I

A 17elA A6

Stal, =y FA-A= A B84,

S

)

o

-
o

=
T},
A2

[e]

3
e AN

]_

R8s

Xe)

A4
A6

=

=2

jI

LN

7] At
A

= gH] Al
=

A

ZIXIA

K

£
70

t

o~



(I8 1-3) a7 FTAA

o) @#Zest

=
engyMetel S [T MY YA O3 HgAT HE 2 Uy 7S 5 FUe HAE S

LY 9 2 HZAF LY 2 HZAF
2| FFIZAF A2} 22
I} A2

o 2TUYo| Wyt

2. S ST I2 I3 S3iEizo| Mat=?

AHRE RFAFEY

e J|EMY AR ZRMA | | e OIHEAXIE 7|5 24
AR TPUY Mot £EF | | o MY 2VTA V5 B4
e 0|2 Myt EHAHS H| @
2 44t gvest e m -
He2 e A2 Y

3. Muto| RiE [ 212 23S /5 RIS HA HRM 2 wote?

L A= ngwe =2 B4 28ed 44 HA= Fudet

ZE % 3uEA cHMAEIE AR E | | eols 4BE 45 22 A& HE 2l

e A7 EH4E g4

HMo 2o R
X2 MAF &

Al shed A7 Yo E FAAS, AT APl 24 H A
7 A, dujolsld, 3 dEYA BA/I9S Badn 4 B Al
S AES] A8l Aeed W 94eF 7ls, HAE iAol dist

PATE AL, B ZopofMe Y wEHA ZA7|H| HEAH

fel e
M
T
;%
&
H
o
0
[,
5
(o)}
o
_\g
rt
A
=

M to

I
é
H1
olt
ol
b
£
[©)
d
ol
s

2 4o
%

(MASS Code)%} &7 9=,
, FUollAE 2024 14
RS S 20259 1

1.
>
o
e
r
ol
19
A
=
T of

S~
&%
f{a
PN
ﬁ>:,
o
R
o
H

é
ON
it}
N
(0}
Mo
ok
o
i)
)
e
e
N
O
ofo
i
)
2
r
o

AR AU HAAS F6 Pl 942% 71E =0l wE At
249 HsE TE&Jch A IMOoIA A 5 AL-FAdr 7
E(MASS Code)de] ¥4 92 7o = 8 75 9 JF5 &
Aotal, Aub LJTAE QTARY 5 B 71E AHhe] 27 A

291 AALGAHOIM Y 2 Z2A|20] HokE W, ojmf BPMN

10



Mz 01

ARE
==

A

2 Bgfe] Y%

(Business Process Model and Notation)

=
A HAs 2

ki

gk

W Z9HS vl

L

s A o

[e]

o7

o}
=,

AE7FE Ao 2 ZAEAE(Likert scale)

T}A]

(o)

b1 91 chors

AE WA

met 5 A YA 24 hYOE Bt

7o 2 g9 AjE

gl

10
zd

A

g

&

M3

7 HE

11



Ich

Soltt.

o

A
nn

Ek
3

=

°

T

3
=]

Sl
=

==

52 7l

o, dA7HA| =

i

[e]
o

=9]¥], Aof

St

hSS

==

B o] dsE 4
ZH|9

o g
B,

-
2]
2
=
O] Al
Tl

Sk

S
T

5
7]
e

1
[¢]

pas
2]
9]

A

o=
=
L

1 ege

S =1y
-

Holet 7]
e

o

HTHT R T
< ~ F )
Hﬂwﬁ%%ﬂwuﬂ
= B o N g
o X o) <T@ Hp
op W.W,ﬂ o) T K
Tole
ol
W.L [ @ __OLH o )
° T~ m oo @ oF of
oL?ﬂﬁeH}loaAT
R
mﬂhw.-_llmﬂxmﬂio
_“OL‘.%U/_LHA_WLH_I -
op E A o o % mm
@ Mo % N
A RUe
G R
‘Ol,._%‘l_lEOLOXﬂﬁ
ﬁ ~ w W Ry W
INF J|_IO
ooﬂ_A.oA o _I_X
TT - RBRNa &
T e T
b oA A & W
% °F T 5 ok o
]ﬂoWﬂLULIQL
AN s o B
o s o — & El
Tl oy 8 s
xR ﬂ.%.ﬂ CH
oy I =0
OLO = LIL._O
.. __OOT
o o T Np B
K oBP o% K| W R R

=4 71,

G = |
=

Ejmo] 2

o

7]

1
T

=00 275

12



Mz 01

& A2

St 7

T

7tHoz g

T

gof &

OE] Al

T E Y R TR
Foed m TR G TERTIN T T X
ﬂfﬁﬁw%z%ugﬂg@;;faxo
o m,-w._ = X o B A ™ ® o ey o T ol ol
JO:O < =) w0 3 L._L m 1T_¢| 7o) & e __01_ _“OL =T ,ﬂu Qn_
wﬁmﬂ.@%o_eia._ﬂwwf%m%i )
; . _ = —~
pHESrEldg<5822 87
N ~ o N L ~ _..u_ oo oF O N
E 3 ‘_ﬂ_ol (] " ~X N 1&._1 —_ O_L wn_wo 0 or
g S - < O ol = & T <X of of ol
3l o = %@uzfxmﬂﬂmﬂmﬂt
= o, oo o a M) T % wo & X
10 __OL ~ = O Mﬂ Jalin it mﬂ —_
2 e T I TN D R
A n_k_lLﬂLHoHuL__Wﬂrmﬂqﬂmowml%mﬁoo_u}L
. —_— ~ == ) =l
m.Olh w O of ° WL_WM T o R W_u of ap B — O © <
ml oF o o OofF <7 i o T m@ " ooh & @ o ™
- %mﬂﬂﬁmﬂSVﬂuxmﬂﬂﬁﬂdi
= oo H W Y Mo & H
=4 omTwwm ﬂ__oﬂﬁ,m.qﬁ%or_so%du
£ o U%Mﬁ%%ﬁoﬁﬂﬁﬁﬁ%%%
~ E N = K N o —r
7O == ofJ e ™ W oF g o
H P %%mﬂimﬂm&i% ) 9
=3 ﬁ%mﬂx,%)yéaﬂ.ﬂ}ﬂz% S
D woﬂL%L_L%Mwmﬂmmﬂﬂa%ﬁ% S
H [Jle] M —~
7l %mﬁﬂW%@.ﬂ%mﬁﬂm&af%mVHT ® =)
i T oA S ob T B > W2 X S S
5 ro W o= O G5 = o =
. o o) T ﬂﬂ Ho ol P ok O o dl o 2 =l . 2
60 5Bk ok Moy o B oo q
oH ¥ o ‘_noon‘_wﬂxhdm%ma%%momﬁ Fo S %
Rr E]@ﬂﬁﬂlm@a%%r o R T o oRr _ﬁw@@/ﬂm
o oo i wr XX @L}rﬂ%ﬂu}éx S S S 86 6
of . & of X KN < o Fol XH O g qdg g
—~ N2 B < o B T wemswS g
N = NCI o Ty 0~ BT WU MBS S
o W I wm B ORET W HAﬂ ~X 11:w|.| = ROH0 ] 5 Ww.vm%
© L_,._ E_E ~ Z.._ \W/mmm\w/ﬂ@/\@/

13



Folztal HEQT. Eot AL A 28oM AT = U= AL 1
3 AEIE WA FAIEA F&she ATollbe A H dAeA,
AREALF O] A AL SO HiRt # 3‘4%‘.01] ool ARt 17) ]t Ae
23AE SAIFFY] S =)lo] TRt 1 A8 A= SjARPEY]
=4, shdueddd, Avhd 52 =Hge] IMO =AEF SOLAS,
STCWS Hledthe AS AL, A2 @A d=et SAg ool
AR Fuio] == ofoF kil FET

55| 942300 BRt =9 At "rlofollA 3t A4 AEH
Q15 st Aol 9w Ao T3 AK(Study on the definition and
organization of a Remote Control Centre(RCC) with a view to its
certification)”} 7P i34 o]H 047—4.‘_%”:1‘3«] A5 4 H 24
FHOE T& A AP vt AL E7F P48 =
A ]‘——'1L°ﬂ HX]"L T O]X]“} '——'7L7} Zl = BY FoiE 9=

ol 2 ot Fel PG A SiT T e 9, A
/quu jqx]7} A]—o]o 751

S etk gz e 2
WSk Zolth, A7e] gale Rt T K9] At AlE AT 3
= 7} 2 Polshe Sk Alolm, AL Aot sl 2% B F4}
2o Ang S Auton TR Ao 49 S5do] g5
Qe A1} o}3l He] 23 Aol AL A o] At A tio.
2 St o] oA Al Lo WAt BE A5} B5o] U4
SO 9 4 glor] Hele] $5elo] 24 SAskA| ety
17) Hei=(2022)

18) Y& 012%(2018)



01
A
e

o.

9]

A3
ot Al
Z

°

ME
]

F 7150 g0l 48

g 4 9k
A

Lo
g9 4% 71

il

o=
2 3GAl

s}

o]

}- O o]
re] R AKg} €

of A2 = Ut WA ofe] Al 7HA|9] AlEE ALt &
S

a1
A

AL

—

ol o
=~

gl
A5 9]

[e)
o

5}

of ok 9
S sfele] =7

0|

1

] T

1
T

—_
N
N

|

Jacs
o°

15

oHA] o,

)

Al

A

Aol

(0]

=

Eé]

Ea

219] A7} o
o 53} 4|

2
=13
=

_‘I

A
o

5

Fo] ISM code®] 7R E a4

°

Addke] A Al

ek,
w9



o

T

A1k

A

ISM

A=
1

Al

o]

AA

T2 A A(ROM: Remote Operation Management)

[e]
[e]

5}

1

T

@
5

A5

it

)

CECIDE

9

o
AN
=

=

St

AFS
A]

Ko
o7
o

T
=t

oju
s

Zo]c}, oo ISMZ} ROMe]

Q
=

3}

7162

A=

=

Ao AA7E

]_

h8Y

O

A

A

AE 29| €

o

3}

[

4
ol
s
<
i

il

=

=)

=

Y
=)

tAE 2
(o]}

=y

InJ
[

=
=

22t
5t

(i
[=}

S
SH

q

I

il

o] OFX]
(¢}

=4
=

q
k
-

(i
a

A2d, SE9]Y, 3

| A

=

=]
O Rtxl &80

2 AT,

2

=1y
=l

H
=]
ol

o

!

[e]

(0]
QPO 2N, MAF S M

=

tol &

°

3|

g 9 97
A

i =7

]

o

o 2t 7
[0 22| THRISO| £BE HA0| 2} ORIBRIADE A

A
= =

L

| .

1

o
=

o

kel

=

AR AluE]

Sl
245

Ot

=

PN S27
=

=

| X}
(ZEDES(ZAQ: 2024.6.10.))
20) B.Soyer, A.Tettenborn. et al.(2022)

S

Hgo] oA
om] 20

19) ISM Code(International Safety Management Code)= oil241A}
Oil CH

3
16



01

ME

el

Yool Ajztsk

9 ARE AR B

2= o
=

Z o]Foid

e

< ZHo] . &,

st

L
OO

0]7

o] ZopollA &&=l glom, 4 Eopolle &

o
]

7ol &

o

siofe] 9184 3

Foy
Rl

Ly

AHAG 5, E FE} glolg7t 23] mX]

CERE

o
=2

o w2

7o)
B
Njo

o

2o
mo
i

mRAE] AUA

=
=

Qlto] 7

Hel =

= 31
53

23]

ot

o)

7} k22 o

ol

= 31
z:'iO

= ofg] 7x9]

o
=

2 Bt ot

& MEHE 24719

o

2|(2019)
g

17



70
ﬁo.ﬂw
e meu_a_enu
1”;0,._ ‘NLHE‘I_.MJAF,
h%?ﬁnﬂ&.a T X 5o
o B ]Zemﬂo Bo
1‘_.,.#L oF X7 “vu _.A_l
E oo mﬂl_zT@Eew@p% :
N oAy anmmﬁoim.meﬁ%a@ M oF mn T
o o ﬁmﬁﬂwo_@_mﬁ% @ﬂ@q;mﬁg
X T %EJ__OMOE T memﬁu%:gw;oﬂc
o H oo]tmﬂAEOﬂNEMa. n_./un_mL]__ S mo
RO ®O ﬂ%mﬁzﬂﬂoﬂuu_ﬂ_ﬁlﬂrﬂﬂ A,muum_.,_ﬂ%ﬂﬁjx
A %}@muurmﬁEL_Luf,mM E}ﬂAoéJu
< T ﬂaoo% ol o % 7__011_ Eﬂuolko
S oF Oﬂaﬁﬁ__oéﬁ uuiﬁoﬁlto1ﬂm__bo
_171_,4 ﬁadu._umﬂ,l ﬂAUq_ol o nnﬁ:_u. u_xﬂ_uﬂ
OMO = N OHEZH 1o oy ,_HH,I__O,._I
" L,__7o_e ,_L,Aomﬂk oA = U X
+ . By <] }w__ﬂ__oa = R
o ﬁﬁ%oﬁaﬁ7 i }ﬂ}uxq_ze
X oo s s o_.HHTE __oJxﬂOéA_EE
& ﬁﬂ@}%mﬂ_ﬁoﬂ% w e I e ER
vﬁa}oo__&u%u o_.uuo_a %mﬂ_a@AEH
dl,man_tu .ImnA_.‘Ul,mMﬁon_AIUI =3 ﬂo_ﬂ_uAl ~
O_E@}lwwﬂoﬁﬁ_@wv aoﬂLzyﬂ;uoo_z_ow
MHL_L Awq.ux ,ﬁr%ﬂmﬁx o_%o%%ﬁ_u_éLuurﬁ
° 7 AR _.Lﬂm_.juxl.oLlﬂm_. oA,_oLA,_Lﬂ_b}xo
- oy B e SR 2 TP ==
o o% ~ T Hr HCLI]J = K wo M) © N o
~ e o Q_o [~ o) o X T _.._ DE 5
5 Ak mm__%ﬂaomlﬁﬂqmnﬁﬂ% m_xwwuﬂumq@xﬂuﬁxﬂﬁ
o O_EMMX.HWHTE_;”@.Q X0 ‘__un_u.o‘l‘._vdlﬂ,._ﬂoz_oml_ﬂl
mﬂg§@14ﬂ%%o% : S Err iy
° M%ﬂ7 g X 5 L ﬁﬁc_o]@;oxﬂ
o B 7xl:f%9wuugm i %4Aﬂmm%%ﬂ
o 7o ﬁoEwm]ﬁoenﬂrVL@ a7 L@LE_LQ ﬂﬁa@
lod No o] o X __odle._mﬂ | ! mﬁkomﬂqﬂA
<] 7 HOEF N ) wn i T X uLé.xﬁ
E‘mblm_ln_ulmﬂ;oo‘lﬁ/LﬁEﬂAl mlL ,‘%EMOOPO_MHT%NIOOE
il ;w;uaiz%
I S Il B = " oK o) ar ©
N ﬁﬁ}oc._dln@rndlﬂ__mo
i o m T
oo o _,“m_- ~ _z_.e |
o =
LIS

18



Mz 01

Slak e - - -
A ok o N 5 o4 N
10 RO ﬁ_uo_._ Tl W@l m.o o] =Y o = of 00
0Ml s RF S H B on R d T oK g Jo ®iog
ORI O L & o7 o gk X oom Mo oF N R
- K E R ol 4| HlolEﬁM = 0 B ol m._._m__ ~ i~
51 | olTmpor® U= ulo or or Y a1 o W ok o
) H < iy ~ Uy IH T =r 0 LH RO OH Mw_.._ wo %
ol ) B o = ~ Hi ol 100 AT Tl 7 0 OH = @._ R 3 1Ho 1o
T E DR om0 HHIE 0 00 AT D 10 oF gy | oL g0 OF
=Koy opop < okolaD OH OH ol 51 OH  &r 30 Ok K 0L O
o ol < AT @ &R U Rr Sl el o I 2 O
o ¥HoR®X oHXI0]oldlMy or WX X X of! @K of) Ih
[ ] [ ] L] [ ] [ ] [ ] L] [ ] [ ] [ ]
+ N > _
—~ e — - 1
ol o 5 = s =2 = o 3 of >
ok & 8 N B S H® = B 7w Lo K 2
= -t 9O 4o NN o QN 0 — <
4 o s ey ST SESIRERPN .__mm g I s g
el B SES B WY S d o e TG N o SN
= 0O o0ox = [aN} (& = X
ol == ol Vo QL 8 eo RS H0 RO Ujo 20 2 Ko
H0 o < © nNO od & N M < =9 N o o e KO = ol
L] [ ] [ ] [ ] L] [ ] [ ] [ ] [ ] [ ] [ ] [ ] L]
il M N K !
A s w3 N g FmH o
N o X = a o ...A.o 4o ol =g o & A._
ook "W U ok v ok g X ol $
L Wmm o H g oo 0 Nooux ot T =
off wW=X & I oo e E s It DY)
1o nXeM o R =3 z nm PR .=
1005 O Jjo 00 o0 D o0 B 00 = W s FE Z @
O T~ O  OHRO Oy Ol & OH  OH& 003l KX <X
Of R < TE O < Ot &M O w0 R T R =M | Bl of i
Ko< KN K3 K @l o Ujo K KH &K ofl <0 k38l oH X
L] L] [ ] ] [ ] [ ] [ ] L] ] [ ] ]
H_ﬁ rt i 20 rt ok rt 30
B0 Bl 1 50 8150

19

NI =)

b

o A

=+ Hur & Lee(2009)

|

* 8O HIAEH|

* AHP 41



__o|_
%o R 0
ojil r ﬁ mﬁ\v WI M._.m
o T L.Au Kl OH xd
- @.ro iod LH = K oF
4 ~N% 00 50 I T X
H < X __%_.m T oy R
TR A 505 W
A% o 5
s W= H = ___m_vo
= _%_. & DL =
zr o ul AL 5 o
N EEU Six
? ool =S K & &
j %0 ol
L]
Bl
oH
=
__A_u
_|_|
3l
60
Tl
ol
01

_m_m

INE=RPAIN RS

20



7t g ol 1

]
S

&
pd

_‘|

o=

‘I_

=]
gl

12 7]

1=

o}, obs] 47

h8Y

4

7t

[¢)

=

o

=

5t 7]

o

1 9]

M 284

S|
a

TN 20} vl 2

T
=

o=

mjy

o %8 715 2 ¢

jr
__OO

£

=
(e)

ATt AEA

L

T

& dAE 7€l

E1
b IR L

ok i A A

oF

A5
S

o
_

ol

0

A

g

me

]

=

= A= A

s

}

__o._o

-

__oh

<l

=

HI

o0
OH
al

zd

k

A

g

Rl

A1

OkeolA Fgo=
21

1 AZ
T O

T

A2 4

k

k
dupsiol whaw Adolgh Ak ) E
gL A

A



$4loE AT QIck29 B3 B4 AL (G
Ao ujet HABES] A4, I3 9ot old W Fe} E4HYA Fo
=2 :F_H o) 2~ 011‘;]-

T= MN2F
* A9 28tM(Crude Qil Tanker) ° R
Torker | HQutM(Product Carrier) o BlUo A/xO
* SISIRIE28H(Chemical Tanker) * & Naphtha &
° 7tAR8M(Gas Carrier) * LPG, LNG
* Ore/Bulk/Qll,
ZENM * Combined Carrier Ore/Qil, Qil/Bulk,
AN Qil/Coal &
* Bulk Carrier * QOre, Coal &
* General Cargo Carrier e ZiHO|H 2 Y
o i ° Z{H|0|L:
52 M Contamgr ZAE | |
* Car Carrier o ZtE XiZk
* Reefer e WY I HSE
* Multi Purpose Cargo Carrier * General Cargo

O o2, S, 24, U0, EEY, MUY, HEXEM S

EA

=T = = =

ony | SRS, HYVBY, SRTMRAN, B, 77, AN, ST S
i B I S

23 HEH, 2UY, TEE. HAE, P, AN, LST, LSM S

24) HEr H1 X-ﬁ(‘“’l)@ O] B0IlA "B 0I2f =8 B= £F0M SABO = AL MBS 5=
Us B EFE ol 11 22 LS 2 29 2T
1. 714 7 | (R 2 AFES10] FRIoH= ME[UAM(188) B0l 712te 22 HHfe =M 1 7|2s MA|
ZHE 22 4 U= ME 7|2 22 BT AMBokE FREM F2 7|2E Arg0ts Hets Zelet
CH ot - BHRME (RS 22S 01&510] £=Ho|| Z2E5H0] HIsH= MdhS 2ol
2. HM 22 AIB3I0] FHSIE MU0 | 22 25 AETHE REM F2 22 85k X Z1)
3. B N SH(BHMITAEN)Ol 01 T2 MElol 2J510f B2 ALt DE'EW A= 4

22



20| Y%

Soljle] @

=502, (19 2-1)% Zo]

10 A0
o=

;O“
)

€, A 315, 19 AVlEste) el aTHM, Ate] cixgata

L

ol

7|Eo=®

SL=
=

=FAA AR i

=R oy A
[e) L

A
(=]

A T

!

ud
4o
OH
<0

L

(g 2-1) 3

AW

et

(2023), p. 134.

e

Ak

o]

12 A7 2%, @ §ARE 6

5]

Al

4es 5

Rl

wm_‘o

%

A, @ F=HE, ®
A 7l Y5 (action) THE

o]

H
L

o

o
€]
gt

g
g 74

o}, (1 2-2)9} 2ol

L
.

AlurE| Lol o]

12
=

A

o,

3] 9]

S

Qa4

A

A=A 7

5

U e9] HalE olF 9

23



ZNA 2R

HI
0l0
OH
or
xd

3

.l

a3 2-2)

or || 0o il
0l0 = o T_= o)
(=) <0 .Lo 20K .Lo
I = G z
a <k s
3 <k o % <+
| 0 R o X0
o_A_u &0 oF 5 bl
- N — ™
< ~ <
50 ol || ~|| &
Okl oSl B BB || e
22 TS| |90 |0 0] R | &
N 20 | |io| [od] | Q0| o] 0| | X0
ik o || 81| |&T| |8 |an 1)
= X IR <.
_._mo — ﬂ O || |m % ~
10! o 3
o g iy g
I- mE i
1 o] ol 10} o]
o~ o~ N o~
ol o = o
T= ||| 0 KH
ALY n "
00 ] o E._ 100
m.I =K 1100 1100 K
E R R
X — — —
<IN —

AtZ2: PARK & KIM(2023) 7[€to2 XAt RiEHY

47|(Planning and Tracking)

al A
< =2

H#

!
ol

|

Hr

o

AArHoffice)= 4

oj

i~y
__o_ly

o

iz

T

;o_l
o

a3t dAo|t.

o] @ol7t

=
=

et o AR

5]

24



Eqaﬁ% 7/‘1%‘:{]: 0}14134', 'B‘H/‘(J'Oﬂ/ﬂg (ﬂtg O]—;ﬂg E%_:‘—q_ :é_-%}\é %;ﬂ
o) 15o] B o2 Tefsfof o Alolet. oleiat A

52 e AutoA 5o E SgiE|ojok 5h, B4 A& ol|A ot
7R A Fefiol thet BE RS ARE AR Aol ZotE|ofof gF
t}. o FoAE-2 SOLAS V/34 727} IMO Resolution A.894(21)
of et 49ARE SRSkl HStEE Shal Qlrk25)

)
rol

Yoo} BT BE YR PRl AZ 5ol msjolof . of
7)ol At B4, Sh2o) B4, A 249) olF 74, dE @ g2
A, B3 $2AA 5] JR7t B A7) HRE 7122 So] A
aaloll That A WoH olsojHok gk

QA AR Hio} o] Rl BEAA] oo A o] Hitslolo}
st} oG AYAE 7B, AuEs, WEE, ANaEd S, 4
A, DB N 5 LE S-S WA k. 13 A A
o g A A B AR $e vt

FeiAZ2 Fell Al FAGNATT AAEA & 5 U= Ao ¥
o} qlofof stn, A &Aoo wUEE|oof gttt Aol WAl
Soll= REEA] BAJSIAL 241 AgolAl Hagh & JPEE i,
2] A9 A WolA 53] FeiRA7E F2 3shd giolH,
T AU A &R0 Z3tEA Hoh

)
il

e

N,
o . od i

o
T
H

]
A

26) SrEMETE(2021), pp. 134-437.

25



1 249 < 2-29

)

=)

_

QRS
= RS RS
ﬁ_i :F'

.
o
-
oy 2 =
B g Kz
o IS e d =
o T | B -
or o IR 7| &
T T x|z ¥ W
T ﬂ,ﬁ.w =3 RIS oH
7AL o = =l O_-L —
O..._ —~ =< O _z_.E
o #° Al — W o " TS
i S 0 o
T = Tk . =) o e Jour =
= & 20 :_OPD.m m ﬂuoLAoorW
% 5 r+ wm X & S o or o %o &
& g I__lo.mn_myﬂwm = % wbormﬂuaxﬁ
= m__._/I.M_Memo@ o muuﬁouxu#
T @ S%a@ﬁw&J w2 s J%iz
= i} 100 | LY = @\ g S < = o — o o
. = FI = w0 oK "0 O T PR N o) U_l s
B = | 80| = w0 o0 go | oK o o XX )
o ] =y 00 UH IR o 0 L o) oo
o & o w X RN X< 0 < alo oy
- i%¢x%%%;1¢,|$ JﬂﬂL_LHT
o.mdu il %nxl%ﬁwﬂmouﬂHEAm O 2w T
ﬂsqorw wrwuoqumoo(oiﬂ E_on_e xE
mﬂj(l\on_r Wmmrao_moaaﬁo_uﬁ d.é}ﬁﬂA
=X 160 o I 100 - r | M - -
B X O L Xy ™ B o T 0l g o o
o KR " 3 i B ¥ = W ° T
s Z < i ::Mﬁﬂ > Qﬂnz_ﬁﬂ@u
= w_m E_u - 100 ™ RO g & Ax_ TS o
o= Tl ~ R 1o°
n e X o~ =3 o 5 oT gD
o ~ | o ~ = Xe O o 0P
5 T N ki ? =R N 2T B
2 of  H _ ) Sk ok
T B e . ; 28 = % X
5 £ @ IH v = - © o e A
T = - o B0 = = o %o o R
R S = : § & R T
o = . 8 $ 2D
! IS S £5 T
= KO =g
00 B gl [oN| Ho mﬂ _W __Mo
00 |_..m| ME oH —_ ‘EE
iiod E._ J— o Q_O
PO o reow N
R ) W_OH E ,AE — _,A_l
S AN
(0] =
N W o

g AA
7HA] A oA AdAE
Hag w2

26



0,
£
Mo
&
[-'O
flo
&

ln
rO
2
>,
I
i
-0,
H1
i}
E=)
_\jl_‘
A,

i

la
:
()
rid
O
:cl)g
o
QL

-
_1‘:__-_ [QA=R=2y4 olE. 9] 1o}
)RE Au, o2 Yo Y5 Foloj, L5 W Folo)nE
aJde =z 3RS AJAsH
= S AHe e Aute] 722 543t 294 2

AZSA s, o] A9 $2 4543 (Cargo Stowage Plan)d

l_

=

A/ RAAAAA e} 27k ] ol Holrh Ak B4 i’ﬂ%ﬁi
5O S0 4, B, U5 of, 25 58 2102 51 wes B
. olel 4% S A9 Bl 4] 354 2 90 Aol e
53 0] ololAe), H30] Aute] BT BT VA o)
BE 57t Ao ofs) Sech )

(N
lo
o
)
)
o)

(B 2-3) 3=

i
e
10

fo
114
oz {40 | 4
0x
o
e
=
e

44| 12
40

AR
MAF

?

HI

==
S
ol

lol
m | rx
Lot Al
oz | o
L
M| o
g
Tor | 00
>
% v
132
L
roe
g
rdo

4

]
R
[nd

sk= A=

fol
Mo | 1o
rx
1
!

fol
o
il
=
plL2)
=
oM
o | O
|
o

ﬁ E
oo
ol
o
an
rx
rio

folr
1o
)l
=

=}
HL
=
>
rio

27



g
=
olr

AR

1
HI
% | 4y
fo
18

0F
o
4> | 4o

)
i
0
b
fe
il
=
fe
o
o
&

>

o

HL

I8 =
rx
rio

o
re
o
ol
o

ton
o
)
=
i
do
ror
rx
s
M
=
Tor
1o
0zt
MM
=S
:Cl)lz
Ral
=
=

foi
o
=
ofn
el
=]
b
=2
o o
= 1o
roh rx

T o 2
1o
=
ox
X
ol
|:|\I
JA

ton
1o
ok
_||I

mx o x| oo x| rx
rx
r.lo |—> >
10 | rdo rJ_ 10 rio | rio rio o2
10 | rdo &
r.lo HO |-> |—>. >
| I|:10 oo | x| ool
|-E| .
A5 ™ irx
= ;
o
10 rdo

__‘:'__01 __03|H§ II ]:[§
I‘ -L+ [
IE'OE E—‘| A4-437 K 7HO§HIX:’J—
D(ZO
= |' H 4 )

A]xﬂ Jure.
Ua= Z5}A
o ; ZIW DERERET!
o Fellt ST iy
e 7%—%]\1.5%}%101] A By —;9} 713 #a]9]
%LEE /H | : X-]:- - _10 o }\1 R E/\
= A=l 1“1__9_]_"6;‘?‘ LHP—Q_ ﬂ
dAsk= Alo| o jo £ sh7] Hsix e
A Zas}. olg %‘; o, 0
sf o], .
A}

TAAE A
=2, Am A, A4
\__O—E)_L_}T:I-ﬁ;]—’ ‘—‘:‘_'—7:"’ -
e e :ngvlﬂ 5 ooyt
Slsfl E o
% Aol 25N x;H g 2
A=, 44
Wy ek &

pAkeise N = = A
OOH/\]- =1 ™A
11 c} .
=~ OZqHO
2o 5
e %9 QFolct. BEAC] 9}
ENR
= 1= 0001]1—
T= ‘{l\‘a 5 o O/\
223} i, e w]‘ .
PR -/\o—o’(Master
Q]]]' = ]H]— =
- 1 o O



)
—

o
&

ol
of

71719) ]

8|7 2=, T

gl
o

A

o)

theRe

Plo

7), Exo]

U

2, ZEV], 371

Q]
=2

o

204 77} wor, 7|ghAleh B0 o] Hirk, Alute] it

(=)

7o g A EAK

ARt

1o

ok
o-
31
0f
Kk

ol
KO

100

At
A

-~

__oO
K

ok

KE
o
__oO

EN

4
=

VTS & E4A

.

100

10
00
__A_._._._

T MAL

VTS

7l
<0

EMAL

IKHU

4

Disconnect all(gangway, power, supplies)

OHAIAE, MEHIOIAl

=

(

K
oK

__oO
K

orl

)

=
o

QRIR], &=

f

=
=

10O

AEPALER

=
70
L
KI0
PR
uo| <
oo
=Nl o
| =
W
ol =
oS
0
700 | L
]
H
{0
!
<0
o
o
_._.ouo 100
od kil
&1

of/

SUE>EE, 27, AE)

o8

ofi

t

VTS, Et

29



K| =
Ko of| o of of ofl ol ol X X | oW o o o 5 X =
S| & oo X X oM oM oMol oo w2 S W
72 Il vl v e I 7 I 7 I v I v - T T o wl ooz oH | gy OF OHOoH OHoH ok ok
5 AAAAttttﬁﬂttttﬁ_aow__WM_y_ﬁﬂw_w_w_ﬁﬁ
- _ _
0 o = =
R W KH ujo T v
M Ko 0 oK o W = 2
8 - = < T K 0 %xM g
» - =N B wr | oF %) o
Gz £ W o ol B o | o L | 2 | do
ol - S 5 =K oo Y Ki | < EREAR- M
7ﬁxWﬁr,zoyo|Aﬂoo_x._ﬁoauﬂ,5 _ &g ow =
N U sslgp oo ol s @ ¥E A
m_.mq\m,wad/wuﬂ%mmoﬂ:_oﬂ_ﬂwmm.wﬂM_ommmmWMmmODMEM_E_H@O
THNE LD w Sy 2o Lok DR S e R
ﬁ#%%ﬁﬂ%&%ﬁ_mu_m.._ﬂmwlw%__.oou_%%u_o_mmﬂ%wﬁ_
of | g T T ok D kX ol ak = @ ol ook B 5 o) = ok B
Ao @ 5g ¢ P aa T o5 ST W w sy K
0 | T w [ETEE .= a0 | = o M 0l < KL
R A I I > T g W2 e
T B E gl TEHS Rk
= =22 &8 ~¢ 43 IR
o+ o 75 oo o mm ® o
_IH_ < _._._._ _._._._o__O [y
20 <J ) = 5
£ L 0 ©
110
5 5 - o
I 0 10 0 oy
mu_l._H Ogmunu_m ok
5l 00
ol

T24(2021), pp. 134-437 XI& 7|80 2 XX} LA

30



g,

1
| .

3h

5 ©

=

S =t

5

o Aieto] 1

oH [

ol &2

[¢]
°

5

)

4) QX|H4(Maintenance)
3ol A

Ao YA

Mﬂﬂuo_u -
K| o o ofl ol of ofl ofl X

@mmﬁ mfm T T ToT T TR T
AN
Lﬁﬂﬁdo
mTE _

[y ujo
TE5 || D4 mﬂ
ﬂwﬂwﬂﬂﬂ N IO N
oF 2 il ) PR vs Y
L_unnAr},oo n_xﬂwﬁ%wcou__uwﬁﬁm_.mﬂm
o wn__n.vﬂ ﬁ—u/_l ,A_l X0 | oK o JHP_u = M_u o oK | 3T o
S _.L_u_u_.ﬁau_”_%m_xmﬂmwmﬂ
Wgo%i or 18| = o T L = %0 o o
= ol 5 ° _”__.ou_ﬂ_u:ﬂﬁ__w:mo% EEE
.._u.u N 30 | KF S ol K D | Ho 0 H =
T m.xﬂ;lé__. TR A = oo 4.

o) L < K™ Hio
T oo X B pE: ¥
T R~ P o %
77ﬁ0:._,0| oy Kk
Ty o W
= U |
EM R
= ® e < 3
CRE <+
$559 :
ﬂwq il OF
o o o B = Ko
dAl OUAIL,ﬁI Wl._
u_.wm_. . AR KD
T B T
I N o X

31

%)

=

=,

?.

9]

PSS
o

oHIZ

Atz SHEMAIE(2021), pp. 134-437 Xt2 7|8tO 2 XXt M74

] (=, o, of

o

HEE,

X

==

T 42| (easy or specific level) (17X)

q

PN
o



5) H|AHZS(Emergency Response)

Adlke] 9=
ot BlgTSol Tet Ar
1gep] slet e
AOPES) LTS 4T ) A 5

i

O

iola}oi Aol ZHkAdoll 939
oF SOLAsoﬂH = o
HAAE S g5t %SU%,

Fe & AR ARl o

Fet 0] HAFAIRo|
E3], 1994 SOLAS
of T APHTIFZE(ISM

Code: International Safety Management Code)g Z={5to] v
o tist AMA} 9 Muro] Mul oA oBEZ A3lsiE 19t (R

2-6)3} #o] SOLASE FHLo= AHo|A 9 vdH3=

o1 9)
(E 2-6) HINTHS 221 7 B
72 BME 5 o U8
oy 2 521 S 22
s
s ey
(5%, 4%, 4T Tpl, HH- 755 Ik 5)
(o]
AT -
CHSZRI | csfol OFEITL 574 31 41240| O It
223
Hol A
32 &H AL
12 0l chet 213 il
K= A g

32

3
o

oIt P

:Ll

3

SOLAS 3% Reg. 19/20
SOLAS 5% Reg.26

SOLAS 2-2% Reg.2
SOLAS 2-2%f Reg. 45

SOLAS 2-1% Reg. 3
SOLAS 2-1% Reg. 48

MARPOL

SOLAS 11-2%¢
(ISPS code)

SOLAS 3%
SOLAS 6%, SOLAS 7%
SOLAS 5% Reg.33



ISM Codex 19874 3¥o] 2435t ‘Herald of Free Enterprise’ S
ALE A7 & 7|9 ARt SAF o A9 k] FekE 9
s At g0l o] FAL SB|AE PABHAA(SMS: Safety
Management System) % AHAFA}2] &2 Q1 QHATE] P55 ARS
Aot s Q5tal unk. 7240 & AUtAaaAt- A4 oY 52 MAAL
- o5 5ol st Felstar qlow, AUre] obd 2 @ ¢ WX e} Hesto]
A} Aol 22S 95 wEdfof & Q4= Aolsto # a4 AlEko] obA
o 2% St A BES FYNES SML ink ohe e
sk =8 ol AU /AR 29 AAE Sl E S| BA
g 5 Q7] 7o) vAAE S 9 9 WA= SjAte] Al obd #e o)
AE7L HEE Jsta Qlek. olo] ZE ARIFOIAE ISM codedl] et
SMSE /I, & & f-AJsfioF 5h, o] SMSoflA= JA A1 Auke] vl4
= Ftt AAE SHdlof 2

=

S
Stal 7| oH— 2|43} }71 %’46& %i =, /\}ﬂlﬂ* ARALRIA 9 7L, Afard)
S 4 $&xA] 5ol xetErh Augo] mE B 73 ¥t 4
AA8A AHE Fof ALE Aotar, v QA & %7} ] A S
9 S&23] 59 JFE Ztth. A BTSY] B SOLAS 9 A
BF gl kAl A HRbFA(ISPS Code) 5 40l 471011 Agd AluE|e
7V 2+ AAL o R AP Eo] k. ESF A" F7]nict oY AluE| L
of tish X4 1de] g ¥ BE FAS Bt st 2 oS 58S
7|2EE AL Tt (E 2-7)3} Zo] Adkofxfo] Bli)g 2 B

TR 24 H7}

ohRg Aol A SgshA Hm, Ak SMsel wret Aeo] 9]
9 uAY SY 52 S

33



Sics Foon s 2L
51 It 43 MAL

o HIAAE] 43 MAL
HIATHS A3l 43 2 M MY

N IS U 5 M

ZH L B2 QR H2|(Bfo R, EAI, MIA| S) M
TX &M SIS 49| Aa 1S MY

SI2E, AIF, HZET0| SHHY TS MY

OlFTX S M

O|2 SBAIE IS Y ChI| =X M

shathe Hot 212 2R 1S MY

[HES

°e CHI| 2 EM CHS M
HIARALS A| #2|2E 2% M

AMTE TS M

AtO|H 22 %2 MY

GIOJE 24 U EMNUZA 2X| X2 MY

>

AZ: SHEMAER(2021) A2 7|#HO 2 MAt XY

r

£ Hojie Ak Z2AIAE F oA i AF(action) B
2 A4, @ skEdE, @ I 2 71 29, @

AT 9 9 PARES B4 WA
F on2AAE 1EPS o, A9 A E 71E0E 19A(In port): &F
A9 A A& - 24 A (Navigation): @ - 32AI(In port): YF F st

—

o Hedste skee Ad&ske 12 (n port): =3
otk (AH 2-3)0lA2k o] AAF L Ak S

=

[»

34



=]
T

=, Al

3

|

kel ARt 4

=
e}

EREREL

ol

ZH|A ot} (Y 2-4)0)| 49} Zo]

i1

3

3

‘24 (Navigation):

O
=

o}

o

i
ﬂo

o
e
oY

of

=, EAAL SRS EAAE(VTS),

&}

1o

o)

SEEL LR

=
T

5t

off #

FEolTt.
Ao 2 3GA|(In port): YT F o1 ZRA|A0JH 4

=
T

(™ 2-5)0| M2} o] Fdf

Hoz At Ao

L
< HEskL, AR ¢

H]

=
R

EE

o LAY, VTSSME

2 919

R

&

EEE

]

==

35



(08 2-3) 2848 &

M HA(In port)2] &

55k

In Port MAL CH2|H (office) Mt (ship) 7 |E 2ARL &2t VTS B)
\ o Mzt (9A]s4)
sy 312 22| ok
\ Sla Tt 48 ]
[ HA7IE) 22 J [umgﬂlaa#ﬂsms
HE { (7|§x| Jlés) J { deasued
e HOr A ZE
| R
L AmTeE
{ A 2 } 748 2 ]
(I )
aE g ol o2 Hyy A el Y
A I ]
ey | FauEEEe
(Passage Plaming) H B2 A+ [ (oA 3 4 )
zo [ e ] e
'vlﬂwﬂﬂmﬁ:l[ af ) 2 )
EMAL EfOf 3 7[EF " | mestmEa MR
{ | BT | } e o ] (©2 % 20E 208 17
" oiz,207 M8, " ‘
ol 2E Wz s
o2 =7 4]
@122 w4, o5 A
a2 45
o=, 27 H8E, . | gk sy '
s al Redas | seTOES ot S sl
AT
( - | [ EglEs i
B T
M [ axtetay J &3P
s sun
VIS, E4U4 SRR ]  swen
[ Disconnectall !
(gangway,power, supplies)
g el
leigx‘_‘m*l—a.

X2 MA A

36



(38 2-4) YolitA(Navigation)o| BT SEE

Navigation [P/ EIENET D) Met (ship) 7|EL EHAR} (BH8L VTS )

. ; SRR
iz 22 ) s
syesgin ]
iajale gfol
L (SIxl, = 8)
odot &z 89l
e | @smEn
SADE PLE (WA, ‘
2ole, A9, S5 5]
C semdolEy |
Y, =], )
VTS, ERdale] £ VIS
S
wemusy | samy | esmm '
o PSS Aef &l | 1), o', o) )
. sEgy P
B2 W 2mENN ‘ I sxazae l (o431, 541, AN S)
 wee | dgEoMEET
[ E BUIER] (A “ulasthe )
- e e
a3 aee PUE "y ’
£ | e IRAY EREE
428, dlel Azl
| VISErdzel S L
s o7z s
2= oE gaNT R Y
e
ot aiz 2Rl
o skt e
BAE A B 2
surzoE
Moléi 223
, Holef &4 2 Bae
A, Ef0]2 9 7} orat e a
{WAIQQEQEHIJ kﬁﬂ-ﬁ”""*ﬂ] e
 wasley wein O mma
Qo = i | T
SN ey T emeenmaus ] 2ot

| VIsuEmteE Visgigza|
| IS BUIERI(AA, ‘
o[, Als), 55 45|

C gmyFER ‘
@272, 8D =insy
HobiE =
=]
st BUER |
2, =5, A18)

NSRSV RSS!

37



(23 2-5) Y8 3 519 BA(In port)l YR BEE

InPort A CIECIIEE) 49 (ship) e+ AR 89 VTS S)

M| (RA]= %)

L 818 22| i
5 512 sfel |
Fraw (o123 =, #45 Hl) EHAa
a$fIEIT0| Hot
B 29l 7 W o
Connect all(gangway,
31 power, supplies)
oA 4
AR a2 o124 HlE, 3ol uE s st
e 8, obiE =3 2
! M2 £ LS

LTEH0] YHOIE

Az MAF AR

H2E o] 2efd4| Cidst

F| X "e3KDigitalization) 3t 583} A 7]& A8te] Fej7t 1L
9] ApE3h Aeshd v 2 AIAES gAe 22 FHE st
Uom, olo] wet 7]&o] Aut igo] tigt HHE ZRA7HA| A71E
UT}.26) o]t o]fr= @A IMOOIA EsHA =2]= 1L 9lom, n
who] MskE Jrefste] @Y Aol it i 284 55 HE
AUk 2018 IMO MSCollA = AMEA 58 AFa-3AlHre] Qhxgt
€2 9ol MSC &ste] 147H4] =A@ <27 5ol thste] 2dA o AX

=

ol
R

]_

2 Ho

26) IMO(2023a), pp. 5-15.
27) SHNSS0YTE(COLREG), QIS ZiH|O|HE 213t SHMFU(CSC), SHBMWESMFHA(LL),
MRS MBQE OFAM(LL PROT), alidfaeA 2 71280] 245t 2 HIZH2A(SAR), SH&QIHMFor &

H

38



TAHEZARSE: Regulatory Scoping Exercise)= X33t ¢ EoF
of st FAHERY A= (& 2-8)3 o] XPFct

H 2-8) IMO FHAEXRY(RSE) 714

£ L&
* 2 2EMLI0] ML, 282 Walishs 7E
jey NSRS HBE], 283 WaEK o= 7Y
- * X 2hel] HREH, 282 WalsHxl 2oLt 10| LR 7
* A28kt 220 MK 2= 7
© 717 O L MBEle 55 7 0
° G 340k =]
- X Eore) 1 0
* M2 #oro| i ofs
* SIYAIE ot
A=2: IMO(2021b)2 MH=2E KXt HABIO &MY

1 AY IMO W B 9993191 MSC, HEYYII(LEG), 7HAaskeds]
(FAL)OIA A RS E&31Y, O 235 EYE 20228 5E Az 7]
% 7129 A& F=(MASS Code) 7ol 253t &4 nE
Aute]] H8ol= A 48 o] A HIAAZES S =7F 2 4t
AA9 £H] 5 FES ASHYE FuA glom, A4 20329 1€ 1¢
BAZE RS FHE ZYstaL Qiok. ofet ZAAAES XL 41083
IMO MSCoflA ZE9] AR 7]& 7|& 2 8o digt 7 X“’Ur A,
NZ2L tATE] Al £ FH 52 5 Jo] A
A A= AAZE HE zﬂ A8 Z27|ZHEBP)S Sl &3t Al
J7}F 2HJIHE Aol ol 28 1A S 9

o L
3 AgER =98 BASHL M2 71Ee] 48 ol 7HE 245

ol

(0]
4o
%
ofj
=h
&
:LI
ox,
o
i
e
bo L
ox,
(o]

9IHAM(SOLAS, SOLAS PROT, SOLAS AGR), % 3%047—'1*._11?*' 2o 1(STP SPACE STP)
Melo| S8 XIZHZH U LIRS 0| 7| X0| TbtE

HEATONNAGE)

39



QJgtolH, ofgje} Zo] 7|& 20284 1€ 19 ZAAZE & 4AS 2032
1Y 19 &g 9302 tiE A

(O3 2-6) IMO Xt228Met AC T 2EM (24,58 7|F)

2024 2025 2026~2027 2028 2030
G ew ] on-wors IS o0
HIZRIZE HIZRZ= BE=EJ|ZHEBP) ZH3E=
P ey 2 2R EHI e

TEE Y X& H|ZH 2 E *H=(25.5) - BRI 2BHA L (26) - RMEAOIRAE-HE - ZHIEYES
TEQIAS AU - HEARS MEXE Y - 2= ZHEE IS HOE 55 - HAHEAHH(CRP) £H (2032.1.1.~)
=ZO|(HTW, NCSRS)  EtiA|2l 48 o &4 VX2 $7 (Data Gathering Stage) - HH HF Y HE

o 2H| 7|27 "L VA& £4 (Data Analysis Stage) < ZHIE Y &S
AlE(ILO, ISO 5) #ot ZE (Convention Review Stage)

X2 SHRGHQIAAINLR(2024), p. 5.

IMOE A28 4] E AE Ad 4, o /1% 482 BugFsk,
7H*W°¥° E&3te] BAX1Y 913 BH| EBPE 29 Folth. fEA

] o2 AP EelBWM Code) ZAISHE 8] ofzish o]
EBPE 29 Folul, 3= o) 42 £4- B4, F2 AF L ARG 4
g3t W B TS BASE S8 29t ek

40



(33 2-7) IMO M EY-22 Hofo| FSFHT| HEAH

Experience-Building Phase >

Data Gathering Stage >
I Data Analysis Stage >

[ Convention Review Stage >
! TextReview 3! iori S
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34) SOLAS CHAPTER I, Regulation 1 Application. (a) Unless expressly provided otherwise, the

present Regulations apply only to ships engaged on international voyages. (b) The classes
of ships to which each Chapter applies are more precisely defined, and the extent of the
application is shown, in each Chapter.
Regulation 3 Exceptions. (a) The present Regulations, unless expressly provided otherwise,
do not apply to: (i) Ships of war and troopships. (i) Cargo ships of less than 500 tons gross
tonnage. (iii) Ships not propelled by mechanical means. (iv) Wooden ships of primitive
build. (v) Pleasure yachts not engaged in trade. (vi) Fishing vessels.(Xt2: IMO(2024),
SOLAS convention(ZA1: 2024.8.12.)
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1) Marine Guidance Notes(MGNs, SHX|ZIA)
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(& 3-3) HAXIZAM 664 25 Eit

Applicant activities

a) Provide design and conocept of operatons docurnents,
b) Share high-level Hazard Log.
c) Confirm intention to start the cerification.

MCA activities

1 - Early Engagement

a) Preview the information and confirm the nnovative aspects,
b} Discuss other stakeholders' invalvemant (e.g., local
autharity, class socseties, RO's).

[Early angagement process iz condwcted m line with established MCA requirements. Applicants should contact their local Manne
Office jonz and confact defalls avalable an _gov uk hifps M gov ukigovemnmentpublicationsfocation s-of-mea-manme-

pfffces).

\Dwring the early angagemeant mesting, the MCA wall identify with the applicant the innovative Technalogy items.

2 - Preliminary Stage

Approval Basis (preliminary)

a) Submil preliminary decumentation: Regulatery Gap
Analysig, Design Documents®, Approval Basis.

b} Submit MSF1281(s).

Activity and Reporting
a) Submit the actvity report.

Approval Basis Assessment)
a) Subenit revised documentation (as applicable).

Actlvity and Reporting

a) Subrmit the Summary of salety, environmental and
securily Justifications and related evidence (¢.g., reparts,
drawings).

b) Submit Compliance Documentation: collacbon of the
evidence generated: & g., design documents, reports of
individual activities, afo.

c) Submit in-sarvice documentation.

Initial Survey and Certification
a) Assistthe initial survey of the vessal.

Initial Meeting Initial Meeting

a) Provide preliminary details of reguirements and design a) Discussion of requirements including roles and
documentabon, respansibilities,

b) Complate MCA forms and create the Action Register and b) Advise potential Caertification route.
Hazard Log*. ) MSF 1261 discussion.

d) Fees.

Approval Basis (preliminary)

a) Review the Regulatory Gap Analysis and prelminary
dogumentation.

b} Agreethe preliminary Approval Basis.

&) Provide Project Specific Authansation 16 RO (whers
appainted),

d} Initial review of MSF1261(s).

&) Quality Assurance (as apphcable).

Activity and Reporting

a) Review the activity report,

b) Quality Assurance (as applicable),
c) Praliminary feadback as applicable.

" Hazard kog is the high-level hazard iog from sfage 1 fog with mare defad.

** Design Documents are any documaents prowiding details on the design and use of the Innovative Techrology. The type of
documentafion will depend by the application and will be discussed at the Early Engagemant and Initisl Meefing (e.g.. CONOPS of
BuloRamous vesssls, Operational Profife for amizsion reduetion projects).

3 - Deslgn Assessment

Approval Basis (Design Assessment)
a) Raview revised documentation.
b} Quality Assuranca.

Activity and Reporting

a) Review and agres the Summary of Justifications and
related evidence (&g, reports drawings).

b} Review in-sanice documentation.

¢} Quality Assurance,

Initial Survey and Certification

a) Cemplete the initial survey of the vessal.
b) Cemplete MSF12681(s).

¢} Quality Assuranca.

d) lssus agresment or documantation.

4 - Operation*

a) Operate in accordance with operating reguirements,
certificate conditions, and any applcable Safety
Managemant System [SMS).

b) Continuous reviewlearning to ensure identfied nisks etc.
remain extant.

c) Medifications, altlemations, or other conditions reviewed
during service and nobified o MCA of changes. Amended in
accordance with sat agreed procedune.

A&: MCA(2022), p. 5.

&) In-service survey &inspection of the vessel as for
cartification.

b} Review and re-consider through life amendments where
identified, in line with updated
regulatien/guidance/Cades,
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* Technology and training
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ORGANIZATION
LEGAL COMMITTEE LEG 111/10/8
111th session 16 February 2024
Agenda item 10 Original: ENGLISH

Pre-session public release: X

MEASURES TO ADDRESS MARITIME AUTONOMOUS SURFACE SHIPS (MASS) IN
INSTRUMENTS UNDER THE PURVIEW OF LEG

Information on the Management of Remote Operations

Submitted by Belgium and the Republic of Korea

SUMMARY

Executive summary: This document informs the Committee of a proposal submitted to the
Maritime Safety Committee (MSC) on a proposed mechanism
facilitating the management of remote operations in the context of
the draft MASS Code.

Strategic direction, Iif 2
applicable:

Qutput: 210,223
Action to be taken: Paragraph 13

Related documents: MSC  107/5/1, MSC 107/INF.14; MSC/ISWG/MASS 2/2;
MSC 108/4/1, MSC 108/4/2 and LEG 111/10

Background

1 At its second session, the Joint MSC-LEG-FAL Working Group (MASS-JWG 2)
agreed that the matter of jurisdiction, including the conditions for having a Remote Operations
Centre (ROC) outside the territorial jurisdiction of the flag State, was a matter to be considered
by the Legal Committee (document LEG 111/10, paragraph 47). The Group also agreed that
relevant proposals, such as the consideration of a similar framework to that of the ISM Code,
should be considered by the relevant Committee(s) (LEG 111/10, paragraph 48).

2 During discussions on the development of a MASS Code, references were made to
the possibility of a similar framework to that of the ISM Code being adopted, whereby a flag
State Administration has oversight of a "company" located outside its territorial jurisdiction and
operating ships under its flag. This oversight mechanism ensures that the flag State can audit
a "company", leading to its certification by issuing a Document of Compliance (DoC)
(LEG 111/10, paragraph 44.4).
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Purpose

3 The purpose of this document is to inform the Committee of a document submitted to
the Maritime Safety Committee (MSC) containing a proposal for an oversight mechanism such
as the one referred to in paragraph 2, which could be relevant to the discussions on the issues
of jurisdiction and responsibility of the flag State with respect to the location of ROCs. It is not
the purpose of this document to solve the complex legal issues on jurisdiction and the
responsibility of the flag State.

4 Certain working terms are used for the purpose of presenting the concepts.
The co-sponsors use these working terms only to facilitate the discussions and do not intend
to pre-empt discussions and future decisions by relevant bodies of IMO.

Content of the proposal to the Maritime Safety Committee (MSC 108/4/2)

5 In document MSC 107/INF.14, a study was presented on the definition and
organization of a Remote Control Centre with a view to its certification. The study concluded
that a ROC has two kinds of tasks converging in one ROC design. On the one hand, a
ROC performs ship-specific tasks: functions and operations relating directly to the remote
operation and control of a MASS (navigation, monitoring, etc.). These correspond to the tasks
that a ROC takes over from a ship to operate it. On the other hand, there are ROC-specific
tasks: functions that indirectly contribute to the safety of a MASS without involving its operation
(ROC cyber security, ROC emergencies, fire prevention of the ROC, determining the manning
at ROC level, taking into account, for example, human factors and cognitive overload).
All of these tasks add to the complexity of the management of a RCC.

6 The study in MSC 107/INF.14 remained inconclusive on the exercise of oversight by
a flag State over a ROC, especially if located outside its jurisdiction, and on how to ensure the
flexibility of the overall system of oversight. The ISM framework has its limitations with regard
to remote operations, in particular when it comes to the certification of ROC-specific tasks
when a ROC operates ships from different flag States.

7 In the proposed oversight mechanism, the ISM Code would remain applicable to
ship-specific tasks, operations and responsibilities. In document MSC 108/4/2,
the co-sponsors propose a system called "Remote Operations Management” (ROM).
This system would ensure the performance of ROC-specific tasks, operations and
responsibilities. Through this ROM system, the flag State would certify that the management
by a ROM Company of ROC(s) under its supervision meets its requirements for safety and
security. Analogous to the ISM model, a ROM Company could receive a DoC, and a ROC
could receive a Remote Operation Centre Management Certificate. This system can
accommodate cases where the ISM Company operates its own ROC(s), acting as a ROM
Company.

8 Legal challenges related to having an ROC located in a State other than the flag State
are complex. It is the co-sponsors' view that the proposed oversight mechanism, while not
addressing those challenges, offers a practical and pragmatic way forward, while ensuring the
need for safety of remote operations as well as flexibility for MASS and ROC, as it would permit
the flag State to exercise its jurisdiction over the ROC operating ships that fly its flag.

9 In order to develop the ROM system, it should be considered that:

A the flag State of the MASS/ship should determine and be responsible for
verification, survey and certification of the MASS and associated ROC(s);
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10

10

one MASS may be operated by several ROCs on a single voyage, under
certain conditions, and provided that only one ROC is in control of the MASS
at any given time;

with respect to the certification of a ROC, which may operate a number of
MASS flying the flags of different States, each of the flag States would have
responsibility for the certification of the MASS that fly their flag;

an oversight system similar to the ISM Code structure should be used for
ROC and MASS management certification taking into account the key
principles outlined in MSC 108/4/1, paragraph 36;

the ISM Company responsible for the MASS should maintain responsibilities
and be certified as per the ISM Code;

in order to ensure the continuity of remote operation, the certification of one
MASS should not depend on the certification of another MASS operated by
the same ROC:

in order to combine a MASS with a ROC, a set of technical requirements and
MASS-specific tasks should be established on a MASS-level. The technical
and operational compatibility of a MASS should be verified per individual
ROC. This would allow for the checking of the compatibility of: a) a new ROC
and a new MASS; b) an existing ROC with a new MASS: ¢) a new ROC with
an existing MASS: and d) an existing ROC with an existing MASS;

the ROC-specific tasks performed by one particular ROC should be
compatible with all operated MASS, regardless of variables such as their ISM
companies or Safety Management System(s) (SMS);

the management of remote operations should be compatible with the duties
and responsibilities of ISM Companies, the objectives and functional
requirements required by the ISM Code and the interaction of safety and
security management at ROC level, where a ROC could operate MASS of
multiple 1ISM Companies; and

taking into account the considerations under paragraph 9.9, the
ROC-specific tasks performed by one ROC should not interfere with the
ROC-specific tasks performed by another ROC.

Based on paragraph 9, the oversight mechanism for ROC and MASS certification
should cover two levels:

A

On the ROC level: certification of the design of the ROC and its remote
control stations should ensure compatibility with associated MASS.
Certification of the organization and management of the ROC should ensure
the performance of the MASS-specific tasks and ROC-specific tasks.

On the MASS level: certification of the relationship between a MASS and a
ROC by the Administration which the MASS is flying the flag of. Certification
should be independent of the management, operation or technical
requirements of another MASS.
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Conclusion
11 The separation between the remote operation of a ship and the tasks related to the

general management, organization, responsibilities and design of a ROC is essential for the
further development of the MASS Code. The ROM-concept allows important issues, such as
the emergence of new tasks, to be resolved and fits into this structure allowing flexibility for
ship, company and ROC management, while guaranteeing flag State oversight and control.

12 Under the proposed oversight mechanism, it becomes possible to separate the
certification of the ROC from its location. This also implies that the system may be applied to
offshore applications, including mobile ROCs.

Action requested of the Committee

13 The Legal Committee is invited to note the information contained in this document.
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DEVELOPMENT OF A GOAL-BASED INSTRUMENT
FOR MARITIME AUTONOMOUS SURFACE SHIPS (MASS)

Concepts on the management of remote operations

Submitted by Belgium, Liberia and Republic of Korea

SUMMARY

Executive summary: This document provides key concepts with the aim of facilitating of
the management of remote operations in the context of the draft

MASS Code.
Strategic  direction, 2
if applicable:
OQutput: 223

Action to be taken: Paragraph 28

Related documents: MSC 107/5/1, MSC 107/INF.14; MSC/ISWG/MASS 2/2 and
MSC 108/4/1

Background

1 The Maritime Safety Committee (MSC), at its 105th session, established the MASS
Correspondence Group, which was instructed to develop the non-mandatory goal-based
MASS instrument (MASS Code).

2 MSC 106 identified volunteering Member States or organizations to develop
functional requirements for the sections of the MASS Code and requested the Correspondence
Group to continue developing the non-mandatory MASS Code. The Correspondence Group
first submitted a report to MSC 107, after which it was tasked to continue its work with a view
to finalizing the non-mandatory MASS Code in a submission to MSC 109 in December 2024.

3 The second session of the MSC-LEG-FAL Joint Werking Group on MASS
(MASS-JWG 2), in relation to the issues of jurisdiction and responsibility of the flag State with
respect to the location of a Remote Operations Centre (ROC), identified that a similar
framework to that of the ISM Code may be adopted, whereby a flag State Administration has
oversight of a "company" located outside its territorial jurisdiction and operating ships under its
flag. This oversight mechanism ensures that the flag State can audit a "company”, leading to
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its certification (Document of Compliance) (MSC 107/5/1, paragraph 44.4). Subsequently,
MASS-JWG 2 agreed that this issue should be considered by the relevant Committee(s)
(MSC 107/5/1, paragraph 48).

4 Belgium had previously submitted a study on the definition and organization of a ROC
with a view to its certification, as elaborated in document MSC 107/INF.14. It remained
inconclusive on the exercise of oversight by a flag State over a ROC, especially if located
outside its jurisdiction, and how to ensure the flexibility of the overall system of oversight.
For that reason, Belgium undertook a different study, the results of which were first presented
during the second meeting of the MSC Intersessional MASS Working Group. This document
was developed based on the feedback by different Member States and the studies
commissioned by Belgium.

Introduction

5 The remote operation of a MASS from a ROC, independent of its location, entails
challenges related to the performance of new tasks, both related to the certification of the
MASS, the certification of the associated ROC, and the relation between them. As a general
principle, it is the co-sponsors' view that companies operating MASS and a ROC should be
certified separately, followed by a combined certification when their compatibility is verified
(see paragraph 19). The MASS Code should also accommodate those situations where the
MASS and the ROC are operated by the same International Safety Management (ISM)
Company.

6 It is the co-sponsors' view that the flag State of the MASS should certify both the
MASS and the ROC, given the fact that a ROC (partially) takes over the operations from a ship
and the performance of its tasks, whether directly or indirectly linked with the MASS. The role
of the host country where the ROC is located that may be different from the flag State remains
to be discussed in relevant IMO bodies.

7 It is also the co-sponsors' view that there is a need to have a system to address the
new challenges with one practical mechanism of management and certification, while ensuring
the need for safety of remote operations, as well as flexibility for MASS and ROC.

8 This submission aims to establish an oversight mechanism for MASS and associated
ROC(s), which would consist of:

A a structure for the management and certification of ROCs, based on the
certification and verification principles under the ISM Code, and

2 a survey and certification principle for the relation between a MASS and a
ROC.
9 In this submission, certain working terms are used for the purpose of presenting the

concepts. These working terms are used only to facilitate the discussions and do not intend to
pre-empt discussions and future decisions by relevant IMO bodies.

10 This submission aims to put forward modifications and additions to the non-mandatory
draft MASS Code, as found in document MSC 108/4/1. The modifications to part 1 of the draft
MASS Code can be found in annex 3 and the modifications to part 2 of the draft MASS Code
can be found in annex 4. The concepts in the paragraphs hereunder are developed according
to goal-based standards (GBS), with the goal of achieving a higher level of flexibility of the
system, and allowing complete control by the flag State, with the hope of advancing
discussions on remote operations.
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ROC and MASS design, operations, and relation(s)

11 As the study presented in document MSC 107/INF.14 concluded, a ROC has two
kinds of tasks converging in one ROC design. On the one hand, a ROC performs
MASS-specific tasks: ship-specific functions and operations relating to the remote operation
and control of a MASS (navigation, monitoring...). These correspond to the tasks that a ROC
takes over from a ship to operate it. On the other hand., there are ROC-specific tasks: functions
that indirectly contribute to the safety of a MASS, without involving its operation (ROC cyber
security, ROC emergencies, fire prevention of the ROC, determining the manning at ROC
level, taking into account, in particular, human factors and cognitive overload). All of these
tasks add to the complexity of the management of a ROC.

12 For the verification, survey and certification of the MASS, the ROC and the relation
between a MASS and the associated ROC(s) should consider that:

A the flag State of the MASS should determine and be responsible for
verification, survey and certification of the MASS and associated ROC(s);

2 one MASS may be operated by several ROCs on a single voyage, under
certain conditions, and provided that only one ROC is in control of the MASS
at any given time;

3 with respect to the certification of a ROC, which may operate a number of
MASS flying the flags of different States, each of the flag States would have
responsibility for the certification of the MASS flying its flag in combination
with a specific ROC;

4 an oversight system, similar to the ISM Code structure, should be used for
ROC and MASS management certification, taking into account the key
principles outlined in document MSC 108/4/1, paragraph 36;

5 the ISM Company responsible for the MASS should maintain responsibilities
and be certified as per the 1SM Code;

6 in order to ensure the continuity of remote operation, the certification of one
MASS should not depend on the certification of another MASS operated by
the same ROC;

7 in order to combine the MASS with a ROC, a set of technical requirements
and MASS-specific tasks should be established at MASS level. The technical
and operational compatibility of a MASS should be verified per individual
ROC. This would allow to check the compatibility of a) a new ROC and a new
MASS; b) an existing ROC with a new MASS; c) a new ROC with an existing
MASS: and d) an existing ROC with an existing MASS;

.8 the ROC-specific tasks performed by one particular ROC should be
compatible with all operated MASS, regardless of variables such as their ISM
companies or Safety Management System(s) (SMS);

9 the management of remote operations should be compatible with the duties
and responsibilities of ISM companies, the objectives and functional
requirements required by the 1SM Code and the interaction of safety and
security management at ROC level, where a ROC could operate MASS of
multiple ISM Companies; and
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.10 taking into account the considerations under paragraph 12.9, the
ROC-specific tasks performed by one ROC should not interfere with the
ROC-specific tasks performed by another ROC.
13 Based on the considerations listed in paragraph 12, the oversight mechanism for ROC

and MASS certification should cover two levels:

A on ROC level: Certification of the design of the ROC and its remote-control
stations should ensure compatibility with associated MASS. certification of
the organization and management of the ROC should ensure the
performance of the MASS-specific tasks and ROC-specific tasks; and

2 on MASS level: Certification of the relationship between a MASS and a ROC
by the Administration of the MASS flying its flag. Certification should be
independent of the management, operation or technical requirements of
another MASS.

Management systems in the context of remote operations

14 Given the fact that remote operations entail new challenges related to new risks, roles
and responsibilities, there is a need to clarify how the remote operation management will
interact with the existing safety management systems.

15 The co-sponsors suggest introducing the concept of Remote Operation Management
(ROM). The organization of ROM is analogue to the ISM, as established by the ISM Code,
where the role of the Company is performed by the ROM Company. An ISM Company can be
certified as, and fulfil the role of, a ROM Company, when it is the only ISM Company performing
remote operations at an associated ROC. One ROM company could manage one or more
ROCs.

16 The management of a MASS and an associated ROC would consist of:

A all MASS shipboard operations, except remote operations. Every ISM
Company should develop, implement and maintain an SMS (e.g. structural,
equipment and machinery maintenance; bunkering procedure; and entry into
enclosed spaces records and procedures);

2 all MASS remote operations. Every 1SM Company should supplement the
developed SMS for the remote operation of the MASS and should clearly
identify and document in the SMS the MASS remote operations to be
performed by an associated ROC, e.g. pre-departure checklists, voyage
planning: calibration of controllers and stability . The SMS supplemented for
MASS remote operations include security-related operations. The identified
MASS remote operations should be implemented and maintained at MASS
level by the ISM company and, at ROC level, by the ROM Company; and

3 all RCC-specific operations. other than the MASS remote operations. Every
ROM Company should develop, implement and maintain a ROC
Management System (ROCMS) (e.g. ROC software maintenance, power
back-up maintenance, ROC change-over procedure, and drills).
The ROCMS is the equivalent of the SMS under the ISM Code and ensures
the safe and secure management of ROCs.
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Oversight mechanism for ROM

17 Analogue to the ISM certification model of an ISM Company, a certified ROM
Company holds a Remote Operation Management Document of Compliance (ROM DoC),
issued by, and valid for the management of ROCs of a given flag State.

18 A certified ROC should hold a ROC Management Certificate (RMC), issued by a given
flag State. This RMC would be valid for the remote operation of MASS flying the flag of that
given flag State.

Oversight mechanism for ROC and MASS relationship

19 It is the view of the co-sponsors that a MASS and a ROC should be certified
separately, followed by a combined certification when their compatibility is verified. Certifying
the ROC as part of MASS would result in a structure difficult to manage and certify, for example
with a mixed ROC fleet, with multiple operated MASS of mixed flag States or different ISM
companies. Certifying the MASS and ROC separately, and afterwards combining them, would
allow the compatibility of one MASS with multiple ROCs, and of one ROC with multiple MASS.
It would also mean that any given MASS could be detached from any given associated ROC
if the need arises. The introduction of the MASS Certificate Remote Operations Supplement,
as described in paragraph 21, would reduce the administrative burden at MASS level.

20 In the proposed mechanism, a remotely operated MASS would be any certified
combination of a certified MASS and an associated certified ROC, where the MASS would
hold a valid MASS Certificate and Remote Operations Supplement and where the ROC would
hold a valid MASS ROC Certificate for the specific MASS and RMC. All certificates should be
issued by the flag State of the MASS.

21 The certification of a MASS would consist of a MASS Certificate and a Remote
Operations Supplement as follows:

A1 the MASS Certificate would be issued after survey and inspection of the
MASS technical and structural design. The survey and inspection should
include a verification against the applicable standards for MASS and the
MASS Code; and

2 the Remote Operations Supplement would establish the technical and
operational compatibility requirements for remote operations and ROCs, and
the allocation of defined operations to a ROC. The Remote Operations
Supplement should include the references to the relevant sections of the
SMS supplemented for MASS remote operations.

22 The survey and inspection of a ROC results in the issuance of a MASS ROC
Certificate for a specific MASS. The certificate would ensure:

A compliance of the ROC technical and structural design with the ROC design
requirements for remote operations and ROC-specific tasks;

2 the technical compatibility of the ROC with the specific MASS, based on the
MASS Certificate Remote Operations Supplement; and

3 the integration of the specific MASS remote operations, as described in the
MASS Certificate Remote Operations Supplement, including a verification
against the compatibility with the ROCMS and the MASS Code.
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23 Amendments to the MASS Certificate Remote Operations Supplement would result
in a new validation of the compatibility of all associated ROCs holding a MASS ROC Certificate
for the specific MASS. An overview of the scope of the newly proposed management structure
is provided in annex 1 and an overview of the newly proposed and affected existing documents
and certificates is provided in annex 2.

Control of the oversight mechanism
24 The oversight mechanism would enable control over:

1 a ROC, where the certified relation with associated MASS and the ROC
management can be verified at the ROC; and

2 a MASS, where the certified relation with associated ROC(s) and the ROC
management can be verified on board a MASS.

25 For the mandatory MASS Code, control of the oversight mechanism could be based
on the model of SOLAS regulationXl-1/3-1 (Company and registered owner identification
number) and established by:

A providing unique identification numbers to the new entities: ROM Company
and ROC;
2 referring to the unique identification number on the certificates and certified

copies where a relation is to be verified: MASS ROC Certificate, ROC
Management Certificate and ROM Document of Compliance; and

3 providing certified copies of the relevant certificates, at the ROC: MASS
Certificate, MASS Certificate and Remote Operations Supplement, ROM
DoC, and, on bhoard the MASS: MASS ROC Certificate and ROC
Management Certificate.

Integration in the draft MASS Code

26 The introduction of the oversight mechanism would have implications on parts 1, 2
and 3 of the draft MASS Code. The introduction of the mechanism would require a revision of
the definitions and survey and certification under part 1. The organization of the remote
operation of a MASS and the relation between a MASS and its associated ROC(s) should be
regarded as a main principle, integrated under part 2.

Proposal
27 The co-sponsors invite the Committee to:

A note the concepts for the establishment of an oversight mechanism for MASS
and associated ROC(s) developed in this document (paragraphs 17 to 25
and annexes 1 and 2);

2 consider the modifications to the non-mandatory MASS Code, which include
both new and revised definitions related to the implementation of the
oversight mechanism for MASS and associated ROC(s) (paragraphs 9 and
10, and annex 3);

IAMSCV08\MSC 108-4-2 docx

176



4T
Ju

MSC 108/4/2
Page 7

3 consider the modifications to the non-mandatory MASS Code, suggested in
annex 4, which include a new chapter to address the principle of the
oversight mechanism for MASS and associated ROC(s) (paragraph 10, and

annex 4); and

4 consider the introduction of a new chapter, in part 3, of the non-mandatory
MASS Code, describing the goals, the functional requirements and the
provisions for Remote Operation Management (paragraph 26).

Action requested of the Committee

28 The Committee is invited to consider the proposal in paragraph 27 and take action,
as appropriate.
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