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B Eh:E MR : Maritime Autonomous Surface Ship (MASS)
Maritime Autonomous Surface Ship (MASS) means a ship which, to a varying degree, can operate independent of human interaction.
B Z)EMANMASS) 3. BRENDZIHZHLODOAMOBEEFRANGSMHMILL GERTE STV I,
B&EMi> X 7 4 Autonomous Navigation System (ANS)
Autonomous Navigation System (ANS) means a system which has the functionalities of situational awareness, route planning and determination for collision and
grounding risk avoidance, ship's heading, speed and track control, etc.
BE)#f > X 7 AANS) 13, WREAH. ERRVER') X JEBOZHDRBTERWRE. R, BARUVREGHEDREZTRE T EVATLEWN ),
#ERM 2>t 7 b : Concept of Operation (ConOps)
ConOps means a document describing the characteristics of a proposed system. The ConOps would be part of the certification of a as MASS.
ConOpsld, BEINALVRTLOREHERZARLAZXEE VI, ConOps |, MASSOFRIEN—EF ¥ 7% 5,
& 4R34 : Operational Envelope (OE)
The Operational Envelope should provide ship's operational capabilities and limitations and ship-specific capabilities and limitations.
HEAEL . MROER LOBEARUHIR, L CICHRMEBDOREARVEIRLIBEIRETH 3,
EALEREH4E : Operational Design Domain (ODD)
Operational Design Domain (ODD) means a document providing the conditions, related control modes and modes of operation under which any individual autonomous or
remoteoperated ship function is designed to operate, including all tolerable events.
EfnakateEi (ODD) (. A~ D AEXITERBREIMNZMMMBENERINE L) ITKFAIN TV LM, BET 2HEPERVERAFELIRETIXETCHY . £
THOHBUARLREREED,
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1.3 [REl

BEREMY AT AKX FRIISERESNZ(1):ERI T, (2):ERRERU (3):EMEXETFREDERANICH T F2ERUEIEDKEE
BHZENT DEDTRINIERSN,

U BRREFIAT 355 . SFE CERVWIRIZEES LD DRHEZEA D BEREXIIZELVEEREDS NS o EEHE
[RXENFUTENZEDEHRU. fin EDH CHESER N U FRIRERD M B TREFF & R AT Ae B E T D &,

(1) ERIETH

BENEMY AT LDERI L THIDWT, Mk UhERERE (%9 555) DHlH. BER. N AICH T ERADABDOES =%
BDL. DER<KEEUTODEBZSHDTEREITDCE, EBRIVETMNI X I REXERE(GZYT D58 CERREENEU L5
AlFRETZE, <8.2.2,8.2.3>

a. BEPEMY AT LAEFREDREINIE

b. BEHEM R T LD SHEA DS S {RH]
(2) ERHEL

BENEMYRA T LEEE T SMMADERBEEIC DOV T. DRKEELUTDIERAE. iMfaDEREENRUHIRERET D&,

a. MEDMRER VUV REDERLUICI—RT—2X

b. HIBHYEHER I 7

c. RELDHIR

d. fBRDZSIREERTE—RICHET2ER LDOFHIE

e. IhE & BFEHEEDBIDMEREDTE RUMEEERIL T

f. MMADERICEXRGHEZKIZTTEDMDER <8.3.1>
(3) EfnEEraE

BEHEMMY AT LDEMZETTEEICDVWT. DR EELUTOEBEZS )., YL AT L EFERAREREEERET D&,

a. VAT LANRRE(CEMET 7= DR K UHIR

b. YR T LADMEENZ BT DRIITER I AN S EEN K OHIER

c. HIBIER . [REDHHIRUNHIRGE FiTBROMEBIE. SAEN O DI, [ R BR. REE &)

d. BEMICT R elfeEHEMEM Y R T LR IFHEESDOHE <8.3.2>
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8.2 Concept of Operation (ConOps)

8.2.1 The ConOps should be drafted to ensure the safe, secure and environmentally friendly operation of the ship. Risk assessments for the ship and ROC should take the ConOps into
consideration. The ConOps and the associated risk assessment should ensure that all relevant risks are addressed.

ConOpsld., N %2, R%. BEICERE L LEMERIET 2OICERT 52, MR TUTROCH ') R 7 7R A > FTld, ConOps%#/ET 52 Y, ConOpstBiET 5! R 7
TERAY LY, BETE2THY) RI7ITHAT 52 &,

8.2.2 The ConOps should include consideration of the Operational Envelope (OE) and the technical design of the ship and of the Remote Operation Centre(s) (ROC), if applicable,
including the connectivity and communication lines. The ConOps should address the control, monitoring, and intervention on board the ship and at the ROC, if applicable, together with
the integration of humans in the operation. The ConOps should be reviewed as and when there are hardware, software, operational and management changes to the ship or ROC.
ConOpsld. R VZFREEAFT(ROC) (324 ¥ %156)NEALE (OF) L &fTeket(BM A VBRERRE L L) ERT %2 ¥, ConOps Tld. AAARUROC (2E ¥ 515E) TOHIH.
BER. MALCICERNDABDHKEESICHNT 52 £, ConOps ld. ffAXIZROCIC/N— Rz 7, Y7 b7, BER, BEOEENH->LIHEIIVODOTHLRET 2 X,

8.2.3 The ConOps should be reviewed when there are hardware, software, operational and management changes to the ship or ROC.

ConOpsld. #AAXIEROCII/N— KDz 7, V7 o z7, BER, BELOZENH-BE. TOBERET 2 ¥,

8.3.1 Operational Envelope (OE)

The Operational Envelope (OE) of the ship should encompass the operational capabilities and limitations of the autonomous or remote operation, and ship-specific capabilities and
limitations to indicate the condition in which an autonomous or remotely operated ship can operate safely in all operating conditions, including all reasonably foreseeable degraded states.
EAEE (OE) |&. MASSMERAES « HIRRUMMEBNEES - #IRE2EE L. SENICTFATREZ L2 THHILRELEL L THERRKEICE VT, BEXIERBRFEOMMILL
ICEATESZREBERTLOTRIFNIER 54\,

The OE should contain:

OERUT2ELRETH 5:

A the definition of the ship functions and conditions and its use case(s);
MASSHEE - RFNDERE ZTNDI—RT — 2

2 the geographic area of operations, including coverage/connectivity and traffic conditions;
ANy VIEGER UGBS, BN RERT) 7

3 the description of the environmental limitations;
IRIE LOFIRICEAT %32

4 the description of operational limitations for different modes of operation during a single voyage;
H—EPnT I TIRERAMENERLOHIFRDLEA

5 the use and management of the modes of operation, including the division of functions and allocation of tasks between humans and automation; and
AL BEMLOMOMEED B L EXEY B T2 8D, EMPEOER L BE

.6 any other factors that have a significant impact on MASS operations.

MASSERICERLRHEL*RIZTTZTOHNER
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8.3.2 Operational Design Domain (ODD)
The Operatlonal Design Domain (ODD) of individual functions or systems, should be based on the results of a risk assessment. The relevant design documents should include:
Bl 2 DHEER T Y R T L DEMERETLEH(ODD)IE. VR I TP ERAY FDFERICE DI RENH S, BET IR FFa 4> blE, ROANBEEEHSH 2L :
A the conditions and limitations under which any individual autonomous or remotely operated system or function operates safely, including all reasonably foreseeable

degraded states;
H5PEEHENIRBRESNIERDOY R T LARIIHEENZLIHET 2-ONFRHERVHR (EENICFRITELZLTOHOHIRELTED)

2 the extent of human interaction; - _ N . » —
AR OHEEEROEE: ﬁ)\Fﬁﬂ@*ﬁE1’FﬁﬁliCOnODS\ OETHETINETEIATHY . ODDIZIFEI RV /ZHEIFRER T E. ]

3 the capabilities and limitations to be accompllshed before activation of operation of the individual system or function;
Blr DY RT LXIIHEDIEE) Z BALE T B ANCER T N THED ¥ HIFR

4 descriptions of the external and internal conditions, such as geographical boundaries the ship is to operate in, the maximum wind and sea wave heights etc.; and
fefaoiEfn T 2 IBEVIRR. RARER VR BF D IMRR VAR R4 DA

5 reasonably foreseen system or equipment malfunctions.

SIS TRITEER Y R T AR ISHB D EEE
An autonomous or remotely operated system and related equipment should operate within its ODD and should be able to detect whether its current state of operation meets the ODD.
BEXIIERBRENY I T LR UVEEME L, ODDATEHMEL, RENEEIREIODDEHEEZ L TV EHEINERETES 2 L,

(%) BXAEER AFHEMMICBET 2L S1 K51 >

2.1.2 ERIREHEH DR E
(%)M1u‘mmﬁm®&@ x#% RETEHENDH S,
- WEXH RITESOMBIE. BEH» S DIEEE %)
- BEXH (B, ®. [E. BR. BEE. BERI %)
- ZTOMOEHE FITHIR. BBHERESOMRE,» S DXIBE %F)
(BARe 7 B EEIE)
O EfnREtERIE, PR YU T2ERLTRET S 2L,
BBV RTLDEENISELRBEADFERENET ZHBCEE (fl: A4S, oY —. ETSE%E)
CBEMEVRTLANRELAEEREDTLALT, MBHEEZEET B CERE
BBV RTALANEITTEIRTICHINZHEBORET () 1BIEEE, HHEEEE)
cHREANNIR I DI HEFICET HRFR
@ BEFLY R T LXIIHRES . BFEMMBHIMITEBROMBEEZOHERS. [E  EREEOBERGHEIENICREINEBBNERRNICH S Z L 2EFEICHAFL.
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17.3.1 The navigation equipment and systems for MASS operations should be designed, constructed, and installed to maintain their functionality under the expected conditions in the OE.
MASSEMD 7z HDIERBER VY AT LIE, OEIREVWTFHINSIFZMHT T, TOMBEEMIFTE 5L HRet, BE REINMRTNER SRV,
EP 1 An ANS or system for remote navigation should be installed enabling the functionalities described in the ConOps, other design documents and the task allocation
summary.
ANS X |3 iRFBMIT> R T 418, ConOps. T DMNEHANLE., RUI R VBB ISR IN/HEZ TREICT 2L HIREINS 2 &
EP 2 The use of remotely controlled or autonomous systems for non-navigation functions or tasks should not endanger the safe operation of an ANS or system for remote
navigation.
FATHEBELASNDARBER I 9 R 7 D= DRFBIRIEXIIBEY R T LDERAIE. ANSRIZERBMITV R TLNDLREREMEEEN IRV Y
EP 3 An ANS or system for remote navigation should effectively integrate and coordinate with other ship systems to prevent conflicting operational commands.
ANSXIZEFBMITY R T AIE, MM R T L NROIHSE - HAL. ERLEDITY FOFEEEH I L
EP 4 In the event of failure of an ANS or system for remote navigation, the ship should be able to be operated safely by alternative means.
ANSXIIEFRMAITY R T L0HIE L 123568, RBFRTEZRIERMTEISLIITS2 Y
17.3.2 All data necessary for safe navigation should be available, in an appropriate format.
BERMITICKELR L2 THT —J 13, BYLBEATHATE TR IFIIELR S5\,
EP 1 A MASS should meet the requirements of SOLAS regulations VV/19.2.1.4 and 19.2.1.5 by electronic means.
MASSIZ. SOLAS #8] V/19.2.1.4 RU1921 5D EH * EFHFERICL Y MAT 2 &

EP2 Data used by or for input into an ANS or system for remote navigation should be in a machine-readable format.
ANSXISEFBMITY AT LATHERAINSG, HEVEZNLICANAINET— I3, MBI THSEZ ¢
EP 3 The voyage plan should be accessible, at all locations where navigation tasks are executed.

frgst@ L. MITIRIDNRITINDEETOHZATT I LRTRETHS 2 &

17.41 An ANS or system for remote navigation that is provided with the voyage plan, should have a means to ensure that the voyage plan is safe for navigation.
EstE L LB IREINZANSILERBMITY A T4, TOMETEIMITLERLETHSZ L EHRT H3FEREF L2 TNER 540,
EP 1 An ANS or system for remote navigation should provide a means to review and as necessary modify the voyage plan at all times.
ANSX TEFBMITY X T LI, MBTEEZEICREL, SEIIRC TEBET 3FREZRHTI S
EP 2 An ANS or system for remote navigation should be capable of confirming to the Master that the voyage plan has been correctly received and is able to validate and

implement the voyage plan received.
ANS X ILEFBMITY R T 4ld. MBHTEVCELS SEINAZ L EMRICHERT S22 EHTE, SRELAMETELRIEL. BITT220TE5H0THS2
X
EP3 The use of the voyage plan, and any modification of the voyage plan, by the ANS or system for remote navigation should not be possible without an approval,
including verification of its correctness, by the Master.
ANSX TEFBMITY R T LI L 2B stBOERRUMETENBEIL. MEHOAKR (ZTNDELITORIEEZEL) L LICIEITREEL LB WZ X
17.4.2 An ANS or system for remote navigation that is capable of developing the voyage plan should have a means to ensure that the voyage plan is safe for navigation,
taking into account the Guidance developed by the Organization®.
T EEERT 52 L 95T E SANSRUTEBAITY R T L ld. HENERLEAA T R*28FI12, fiBstEIMITLERE THS 2 L2 HERT 2FREEFLL ITNIER 540,

* Resolution. A.893(21)

EP 1 An ANS or system for remote navigation should be provided with access to all nautical and hydrographic data necessary to appraise and plan a voyage.
ANSXILEFRMAITY R T 4 1E, MBOFBRUVHEICKELR L TOMIT - KBTI NDT7I7 X2 BHINZ 2 L

EP 2 The voyage plan developed by an ANS or system for remote navigation should be presented in a form that allows the Master to approve the plan.
ANSX IS EFBMAITY A T AICL Y ER SN MBEEIR. MRIUKBTESETRRIINS 2 L

EP3 The voyage plan should provide an ANS and/or system for remote navigation and Master with all information necessary to execute and monitor a voyage.
astE L. ANSRU/XIEEBMITY AT AL VICARRISH L. MEBOERRVERICKELRL2TOREREEMRT S L

EP 4 An ANS or system for remote navigation should provide a means to review and as necessary modify the voyage plan at all times.

\ ANS X3 EFRfIT A 7 o1k, M E T HICREL, SEISC TEETAFREEMTL L

N______________________________________________________________________________________________________________________z
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Situational awareness

17.4.3 An ANS or system for remote navigation should maintain adequate situational awareness for the purpose of ensuring safe navigation.

ANSULEFBMAITY R T L1, BERMITOHERD ., WYL KRR EHET L2 IFNIER S0,

EP 1 An ANS or system for remote navigation should continuously monitor all information necessary for safe navigation, based on the operational envelope.
ANSXULEFRMATY R 7 413, BRBRICE DY, Z2LMITICKELRETORREMBEOICERT B2
EP 2 An ANS or system for remote navigation should continuously analyze the current situation in order to perceive and process navigational and environmental elements

and project or predict future statuses. This should be done whilst considering the operation goals and objectives, the system's capability, and the mode of operation.
ANSXITRFBMITY A T LIE, AT - RIEEEZRH - LB L, FROKREFRT 20, BEVRALTMENICON TS L, 2T, EROBE - B9, 3

2T LDEARVERFEELSER LB STHNEZ L

EP3 An ANS or system for remote navigation should provide a means to make the information obtained and all analysis accessible as necessary.

ANSXULEFBIMATY AT L1d, BEIZKL T, BoNELBERCETOOWHICT I LA TESLZFR\BMIT L2

(%) UBTOMASS 2 — FEE (MSC/ISWG/MASS 3/3/2 by Japan et al.)

17.4.3 (#)
EP 1 In particular, the following should be monitored:
IS, UTZER LI 580 !
.1 static and dynamic objects, [including navigation hazards] such as [aids to navigation,] sea marks, other

vessels and wreckage, that may be within its surroundings on the surface of the sea;
BE EDRFDEFIIR DBIHISTRY) CEIR. DM, FHEE) ;

.2 its own status such as heading, velocity, position and condition of each subsystem;
BRAREE (Tt ZE. LB BV TIITLADKREE) ;

3 [hydrographic] information related to safety of nawgat/on including [UKC] [nautical chart information]; and
BRI BT SHIERIER CEEIEREEL) R

4 environmental conditions such as weather, visibility and sea state.

BRERM (XIR. 8RR EXF)

\
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Collision and grounding avoidance
17.4.4 An ANS or system for remote navigation should ensure a means to take action in accordance with COLREG to prevent collisions, as well as allisions and groundings.
ANS XLRFRMATY R T L1d, BRRUVEH#EZHIET 57 HCOLREG I~ 717812 L 2FBREHER L R IFHLIER 5700,
EP 1 Planning and decisions to alter course and/or speed should be both timely and in accordance with safe operating limits of ship.
HBRVIRIIEAS*ZET 2BRPREIL. BRI OWMOLRLEMRAIK LD THBZ L

EP 2 Any action to avoid collisions, allisions or groundings should be based on an assessment of the risk and the action necessary to avoid the risk of a collision,

allision or grounding.
BREIIEEZEERT 5 HDITEIE. Y RIRVEREXIIEHE) R 7 2 EET 57-DICSBERITEOTELIA Y MIEDIL Y

EP 3 Action to avoid collisions, allisions or groundings should not result in another situation which presents intolerable risk to the ship, other ships or the marine

environment.
BRI EHE* BT 2 -0 DITENL. M. M XITEFRBICHFRTCELWI R 753 5T L RMDKRAEL LIV L
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EP 1

EP 2

EP3

Route execution and monitoring
17.4.5 An ANS or system for remote navigation should safely execute the voyage plan and appropriate monitoring should be provided.

ANSXILERBMITY A T 4LE. MAETE L LZEICET L. BULRERISREINL TR 5720,

An ANS or system for remote navigation should execute the planned route within the pre-defined limits of allowable deviation taking into account the factors

listed in the Guidance developed by the Organisation®.

ANSX S EFRMAITY R 7 L ld. HEDMER LA A IV RICEBINAZEREERL. TOERINALHBRENEEANT, StTEINABREEITTS
S &

An ANS or system for remote navigation should notify the Master if at any time the prevailing circumstances and conditions necessitate a deviation from the
voyage plan.

ANSXILERBMATY A T L, METEY 5 DB BB LRKARCFHEIRLELHE, MRICBRTS2 L

An ANS or system for remote navigation should continuously monitor the progress of the ship against the voyage plan and make the information available, as

necessary.
ANSXIZEIBMATY R 7 Lld. BB T 2AMOEH IR L MEHICER L. SBIKLTZOBEREMATESLIICTS 2L

. * Resolution. A.893(21)

(8£) BXAEER AFEMMICEAT 2REHM FS514 >

2.1.7 B - SEERMEEL RITT 50D FEIBIENHER
(B BEEIE)
@ BERMEEIOVWT, BEANO77O—FIZEIFT 50— 20ERY A, MECEENSDOEBEMICH T 2540 (—Y>) 2 FELRHAT S ¥, B,
T77O—FFTEEBOENAE. AEICKCBRREEENTEEET S Y,
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BRETRLN,

>CERRODEHY,
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(1) EMERETEE DB ERIE DB E/ICHNS T MEFIMERICEEREMY AT LEA—IN—SIRTED_E . PEH/FEDE—NR
PEZ L FEY R T LDSEIIL., BB F CRERICITO CEN TS REMFERILE TR ENDTH D&, <17.5>

(2) BEREMY R T LANDEMMERETFEED SRR LB E X ISRRNAF R INDHE . MEADS SRS ICKVUBYRIREEHMIT T 5726
DEEDECNIEBTEDEDTHDE, COBEICDVTIE MMENIR VDI T £ TICE T SR, FEELEED NG
METREREEFHNEAMEICSRESND &, <8.3.3>

(3) EREEN SEBRUIZES. MASSOI—R8.41IBZEZEL CIA4—JV/IVYIIRREICAY . URIDETRIMERESNBD &, <8.4>
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8.3.3 Degraded state
A single autonomous or remotely operated system or function deviating from its ODD should not necessarily result in the ship deviating from its OE. As long as the ship as an
integrated system can continue to be operated within its OE the deviation of an autonomous or remotely operated system or function from its ODD should be considered as a
degraded state.
B HEXIIRBBEN Y R T L XIIHEEHSODDY 5L L TH, 47 L LM OEN SR T 20T TlER W, SEVRT LY L TOMMIOERN CTRIEXMETE 3
RY. BEXIGERBIEDND Y T AXIIHEEIODDY 53T 5 2 I, HILREL AR INS,
8.4 Fallback state
In case of deviating from its OE a ship should enter a predefined fallback state, offering an additional mitigation layer. There may be more than one predefined fallback state to
address failures or conditions identified at the ship design stage that might lead to a ship deviating from its OE. When a ship enters a fallback state, the predefined fallback
action(s) should avoid, as far as practicable, any harm to life at sea, other ships, infrastructure, or the marine environment until the ship returns into its OE and the normal
operation is restored. Fallback states should be risk-assessed in order to demonstrate effectiveness to avoid further deterioration in the status of the ship and increasing the
threat to life at sea, to other ships, infrastructure, or the marine environment. Depending on the result of the risk assessment, more than one independent fallback state should
be available at any time during normal operations. Being in a fallback state should not result in an intolerable risk. The actions and procedure to enter into and recover from a
fallback state should be considered as the fallback response and should be predefined [and demonstrable]. The ship should notify its crew and the operator when transitioning to,
and operating in, a fallback state.
IABHSOED 53RRL L 7356, ARAIRED SNz 7 4+ — /3y ZHREICANY, BBIOBRL 1 v — 2T 5, AMORTERFE THE I/, AR OEDL SR T 5 TREMED
HHFEEITREBICHRT 572D, EH LN T+ — /Ny TIRENERELET 2560°H 5. a7+ — /Ny ZIREICN S L. MM OEICRY . BEEMRIEE T
NBET, BRIICERINAZ 72— LNy IEEICL > T, BLEOESR, fifid, 1> 7 I XIBERIENDBELTARELIRY BBT 58682 0H S, 74— /LNy 7IREEIL,
REREDIREAN T SICEAL L, BLEOAD, O, 1 > T7 I XTEFRBIHTE2ERIEAT S L E2EBTELONDEMEERTLHII. VRAITEIAA Y FING
IR s, JRIT7ERAY FOFERISKLE, HEOBIL L7+ -y ZRENBEEMRPVOTHARATRETRIINE RSBV, 74— Ly IJREICHSZ
tid, HFBETERWIRIEZLELTENDTH-> TR LR, T4 — /Ny JREBIBITLTEET 20077 a > e FIRAIE. 74— II/Ny 71K LTERIAN
BRICERIN, ZITETHSE2 Y, 74— Iy JREIHBITT L ERUV 74— LNy ZJRETERAT S =ld, MAAIEZIL—RUARL —F 1@kl IFnL% 5
e W,
17.5 Override
An ANS or system for remote navigation should be capable of being overridden at all times from location(s) where control of a ship's navigation can be exercised.
ANSXITRFBMAITY R 7 L3, MAADIATHIRITIND 235FH0 6. BITA —/N— 54 FEAEETR IFNIER 540,

EP 1 Means for overriding operation of an ANS or system for remote navigation should be simple to operate, independent of the systems that they control and

allow for control to be taken immediately.
ANSXIIEIBMATY AT LDRFEE A — /=54 N SFRIE, BENEHET, GlHT IV 70 6MIL, BPEICHBTEELNTHB 2L
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Proper records relating to navigation should be stored appropriately in order to contribute to safety of navigation and casualty investigations.
MAITZERVEHEREICAERY 52720, MBICEHAT 2REFHNBYITREI NG ITIUIR SRV,
EP 1 Records of the movements, activities and time relating to an ANS [or system for remote navigation] should be maintained at the same level as that in voyage data
recorders.
ANS[X IZZRFBAMITV R T A)ICEAT 28 %, FBRURKHOGEIT. MET - BB EENLDLRALANLTREFEINSGZ L
[EP 2 [In the case of MASS without crew on board,] records of navigational activities and daily reports should be automatically stored on board and at the ROC as appropriate.]
[7 =5 FM LR \VMASSDIHE, MAITEHDRERVPERIE. MLERVSEIIK CROCIZBBHICREINS Z ]
[EP3 Operation in a degraded state or executing a fallback response, and time of those events, relating to an ANS [or system for remote navigation] should be automatically

stored on board and at the ROC, as appropriate.]
ANSX ISEFRAMAITY A T AIICEET 5, $EREBTOERXIIE 7+ — LNy IRROETRUVZDERZDORERFZIE, SBISCMERVROCICEEREIMNS 2 L
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FR 1 An alert management optimization should be performed taking into account the ConOps so that the alert management provides:
ZEREEDRBIT, TREBEHIVRDMEETIRMTES L 5. ConOpsEHFE L TETINRIFNIER S0,

A the means used to draw the attention of the remote and onboard crew to the existence of alert situations;
LERRRADEEIIOVTERBR UM ED 7 IL—DFEX5IK LOIERASINEFE

2 the means to enable the human operator to identify and [address] [evaluate] that condition;
AEDARL =997 DIRELZHF L. SR B TS S5LHICT 5 FE

3 the means for MASS remote and onboard crew [and third parties] to assess the urgency of different abnormal situations in cases where more than one abnormal
situation has to be handled;
BHORESEIHA LR FNIER SR WBEEIC. MASS DERRUMLEN 7 L— (RUEZH) 0’ TEIILEEBROBREAK L TET 52 F B

4 the means to enable a human operator to handle alert announcements;
ARARL —IHNERT T OO RITHRTESLLHITT H-DNDFER

5 the means to manage all alert related states in a distributed system structure in consistent manner; and
PEYRATLBEICEWT, 2 TOERMEREZ —BLAEAETEERT 5FE

.6 the means for effective supervision of the autonomous and remote-control functions

BERVERBHEHEELNRNICERT 2-HODFE
[EP 1 Alerting should follow the basic principles of the Bridge Alert Management (BAM) concept outlined by MSC.302(87) [and the 2009 Alert & Indicator Code (A.1021(26))]. Alert
prioritization should reflect the urgency for action by the operator taking into consideration chapter 6 of MSC.302(87).]
[E#R L. MSC.302(87) [RU2009F %4 « kx2— F (A1021(26) THRER SN T\ 2 B EREIE (BAM) MRSOERFRIIHE S 2 ¥, EROELIEMATIFIZ. MSC.302(87) NE6E
EFEELTC ARL—FILBT7 7V a>DRERERRT 52 X, ]
EP 1bis If practicable there should be no more than one alert [per operator] for one situation that requires attention.
ETTERIGEIR. FREXBLTZ1OORRISH LT, [ARL = TUI] BROZLHRNIH - TR 575\,
EP 2 Alerts should ideally provide sufficient information for the operator to grasp the consequences of the situation and determine appropriate actions. However, it's recognized that in
some cases, brevity may preclude detailed comprehension.
THRIE. EE*EE‘JL E. ARV — 9P RADKEREZIBIEL. BULITEEZRETS2DICHORBEREBHET 52 L, AL, BEICL-> UL, BRT T3 ML ERIG T oNST
BEMEDH B 2 AR INT NS
EP 2bis The alert management should [handle alerts from all systems or components required to support MASS and ROC operation in accordance with] [be able to handle all
alerts required by] performance standards adopted by the Organization. Furthermore, it should have the capability to handle all other alerts in a consistent manner.
EIREIRIE,. [MASSRUROCEMERH K- F T 2ADICKBRLETOYRTLAXIIBRERY L NERE | HEHN KA L MEEEICH > TRIET 3] [REBERELTHLRE L
BTEB|2L, 510, D2 THOERE—BLAHAETRET 2HEELHL VNS,
EP 3 The logical architecture of the alert management and the handling concept for alerts should provide the capability to minimize the number of alerts especially those on a high
priority level (e.g. using system knowledge from redundancy concepts [inside the ANS] and evaluating inherent necessities for alerts against navigational situations, operational modes or
activated navigational functions).
LREBOMB T —F T 7 F v RUELERONIBI > T M, BIBELEEOEVWEROBER/IMET 26860 5 BT 22 (FlAIE. ANSHEORKI> LT O S5BLNEYRT
L EEA L. MATIKR. EMPERIIADLMAITHEICS T 2EROEANOLERZTMET 3) .
EP 4 The master should [be able to] [receive alerts and have] access [to] the alert management at all times. [The operator responsible of the MASS should be able to directly handle
the alert management Human Machine Interface (HMI). It should be possible to provide the central alert management HMI at the control position for the operator.]
MEIE, WOTHEREBICT IR TES|[BREZITRY ., BREFEANDT7ICRAE2HT 5], MASS DEFEEZETHEARL—F 3, BREEOE2—7> -2V > - A
§—T7z2—RAHMN%: BHEBRETELE2Y, ARL—FDFIFEMEICHREREE HMIZ BB T 22 L9 TgETH B 2 v,
EP 5 Audible alerts should guide human operators to the task stations or displays which are directly assigned to the function generating the alert and presenting [at least] upon request
the cause of the announcement and related information for decision support, e.g., dangerous target alarms should appear and have to be acknowledged at the workstation where the
collision avoidance function is provided
AREERIE, TR ERT DMEEICEEEY Y TONEIRIRT—Ya > RETARATLAICABDARL — 95 FEL, [PRCLI]IBERIIR/LTT TV RADRRAYERRER
BOLOOBEEREZIRTT 52 L, flAId. BREEERIT. HREBEEN/IRBEINTNET— 717—ya/tﬁf N, BEAINBZ L,
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EP 6 As alerts can be displayed at several locations and task stations, the system should be consistent as far as practicable with respect to how alerts are [displayed] {presented],
silenced and acknowledged at any one task station. [Actions taken in a task station should be visible to all other relevant task stations.]
BRISERDIBAANC IR IR T =Y a VICERINSGTAERELHEHD. 77— bHP1DODIRIRAT—2a>TEDL I I[ERF[BRITN, HEIN, ERINSEZAMICEAL T, YR
TOITTEERRBRY —BMHEERO2Y, [JRIRT—Ya>TETINETIVa i, o2 TOEETEIIRIRT - aVITERTINSEZ X, ]
EP 7 [Means of] direct communication channels should be established and maintained between the person operating the MASS and any person on board [should be provided]
MASSEIRIET 2 AL FEMEBE L OBICEENBEF v XILEHIL LH#FT 3FERERET S 2L,
EP 7bis The applicability of conventional alerts should be reviewed in accordance with the autonomous level and operation mode of MASS. Specific considerations should also be given
to the specific task/design of ROC.
HROEHROBEAMIZ, MASSOBRELNILLERE— FIRLTREAT S22, T/, ROCOFENI X7 [ReFITO>WTHLHERNLERET 52 X,
[EP 8 In addition to conventional alerts , specific consideration related to the operation of MASS, as outlined in Chapters of Part3, should include but not limited to :
HRDERITMA T, EIWEE A SN SIMASSER ICHEET 2 BN RERBEICIE. UTHEENED, THNLHICREIMNGR L,
A upon entering a fallback state or upon recognizing the need to enter fallback state;
T4 —IL/Ny ZIRBBIT N> RUET T+ — /Ny JIREBITAN D B BMEERH L =
2 in case of equipment failure affecting operations of MASS functions or significantly increasing of risk of MASS operation e.g. loss of redundancy;
MASS #EENERICKE L 5 A 2MBNOWIE. RIS RENRKLSG YMASSERN ) R 7HKIBISERL 3586
3 in case a system, that is critical to MASS operation, exceeds or is about to exceed its ODD. Some typical examples:
MASSERICEZR VY R T LHODD. B A XIIEBA X ) WiHFE. —RWRH: (#)
EP 9 Activated alerts should only be audible and visible to human operators operating the MASS emitting the alert.] [ Alerts should only be presented for handling (e.g.,
acknowledgement or silencing) at task station(s) used by the operator in charge of the tasks related to the initiated alerts. Alerts may be presented visually for information at other tasks
stations.] [Activated alerts should maintain operator focus by being audible and visible only to those directly operating or supervising the MASS .]
HERLELRIT, TOLRERT LIMASSEERT L2AMDARL —FICDOAHAFENDEARTH S L, | [BRIE. FEHLALRICEAET L9 7 2BYUTEARL—I9ERT S5
RIRAT—va>TONE FEAXITEEE) DEDITDBEERINDZ L, BRI, D IR IZAT—va > THEREBERT 2L-OICHENICERRTINDISGE»H S, | [1FEH L -ER
. MASS* EEERXIIEET 24 —FICOLHTHENDEABRICTEI LT, ARL—FDEFEHFT L2 ¥, |
EP 10 When an emergency alarm is activated, a sufficient number of dedicated human operators including the master of the MASS should be operating the MASS until the emergency
is over.
RREHANEELIBE. FEBREIKRET LT MASSMEREEU T2 LBOELEDABOA XL — 99 MASSEERT 52 X,
[EP 11 Abnormal situations and conditions concerning more than one MASS should be classified as alarms.
BHEOMASSICEH T 2 RELRACKREIZ. 77 -L8 L TET S,
EP 12 In a situation where the MASS is not able to enter a fallback state when deviating from its operational envelope, an emergency alarm should be initiated.
MASS A E1{EZEEH SIRAL L 72X TS T 2 — LNy ZHREEICAN B 2 U TER VKRR TIE. BEALR=FEHT 52 L,
EP 13 Task stations presenting alerts for multiple MASS should have the means to organize alerts per MASS and have the means to delegate alert handing for selected MASS to
another task station.
BHEOMASSHEREERZRTHIRIRAT—Yaxitld, MASSTYIL7 5 — e EEBTZFEY, BIRLAMASSOERNUELHNIRIRT—Ya IlERETE2FEREATSHI L,
EP 14 Information in fleet view applications must be organized such that logically connected information is presented together. Applications presenting alerts from multiple vessels
should as default organize alerts per vessel. Relevant information relating to understanding the consequence of the alert should be logically grouped with the alert information or be
available with a single operator action.]]
WAREEIR T 77 7 — Y 3 Y AOERIE. RENICERINABERS—HICETINSGLHICEET L2, BROMMISOEREXTT L7 77— a>Tlk. T74 L b TR
TYICEREEETL Y, EROMREERT 2-ONEEFRIE, TREBREB/EOIIL-TIT 20 BE—DARL-—INOE}ETHATES LTS L,
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(%) IMOMASS— FE

9.1 Safety-Centric Design:

Systems should be designed to minimize risks to the ship, crew, ROC operators, cargo, other ships and the marine environment by incorporating inherently safe design principles. All systems used for MASS
operations should include fail-safe mechanisms and emergency protocols to ensure comprehensive safety and effective risk management. Hazards affecting the systems should be eliminated wherever
possible, and those that cannot be eliminated should be mitigated as needed by using a risk assessment as described in chapter 7.

VAT LR, AENICRERRETRAEEIRY AN T, #ME. FHEE. ROCAXL -9, B, o, BFREAD R 7 e R/NRIHPA S L I ITKRET 52 ¥, MASSEEICERINSEETHYRT A
IZId, BREOLZEULHNBNL ) R IVEBEERTZLODTzAILE—TAANILERETO AN EINTWEI Y, YRATLICEESSZ 2BMRISTEELRY BERT 52 v, R TSR VWER
&, BTETHHAINTVWE YR ITELRAY M 5ER L THBISKECTERT 52 ¥,

9.2 Human Centered Design

[The design and operation of the MASS and associated (ROC) human-machine interfaces should prioritize assistance to human operators. The Human-Centered Design (HCD) should be appropriately tailored
for all anticipated interactions between the crew/operators and the MASS.

[MASSRURBET 3(ROCH)E 2 —2> - 9¥ > « A 29— 72— ZADZE - BRI, ABOARL - I DXIELEET 22 L, AP (HCD) 1. ZL—/4RL— 9 Y MASSORBITREINE 4T
DEEERICEHY GEYICHEES 52 &,

Interactions between onboard crew and remote operators should be considered in the Human-Centered Design outlined in section 13.6.

i b 7L — CRIBRMEREOX Y ERY (&, 13.68 THEH SN 5 AMPORIFTERINS 2 X,

Human operators, both on board and in remote, should be actively involved in the validation stages to ensure that the systems can be safely operated.]

VRTLDREIBRETESLILERIAT 201, MERVEBOABOF R L — 9 HIRIEEFE ICFEBH IS T 52 &, |

9.3 Robustness and Reliability:

A Systems should be robust and should be able to operate effectively under adverse conditions, including diverse maritime environments and operational challenges.
VAT LRBET, SHLBFREXCERLOFELRCOEFMT CLHROICEETES 2 X,
2 It should be ensured that the systems perform their required functions effectively during the operational period specified by the manufacturer, up to predetermined maintenance intervals.

VRT AL, HEENEE LERAMY. FAENGRTHERE T, SELMETRIET LI L EEERT S,
9.4 Adaptability and Flexibility:
Systems should have the ability to adapt to changing environments, tasks, and user requirements, and allow for updates and modifications to accommodate necessary technical and regulatory updates, and
future needs.
VAT LG, BT BB IR, - -BHICERT 58N A L. SBLEME - REOEH. RO —XHRT 57-O0EH - FELAREICT S 2 ¥,

9.5 Redundancy and Fault Tolerance
A redundant sub-systems should be implemented to maintain functionality in case of component failures including systemic or systematic failures.
VRTLEEXABHBEER COBRBEDEENRE LIBETH, METHETINRT T VRTLAERET S22 L,
2 Systems should be designed to handle and recover from failures and continue operating at a reduced performance level (fall back state).
X V2T LI, BEICHRAL TEENSEE L, BT LABEEL NIL(T7 2 —IL/\y ZIREE) TEIME 2 kT 5 & H ICREFT 5 2 &, N
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9.6 Scalability:

It should be ensured that systems design are scalable, allowing for expansion or updates as technology advances or operational needs change.

VAT LDBHANTIRTRETH S L 2R L. BMOESXIIERA LD =— XDEISK CAIRRIIET vy 77 L— REaHEICT 52 ¥,

9.7 Security and Cybersecurity:

Security measures to protect the systems on the MASS and the ROC should be incorporated to prevent unauthorized access and cyber threats.

TET7ICRRHYAN—FBREE O, MASSYLROCH Y R T LR RET 2 F 2 T4 B EMAAL 2 X,

9.8 Data Management and Quality:

Efficient data management systems should be incorporated to ensure data accuracy, integrity, and quality [and desngn systems to leverage data for enhanced performance and decision-making].
T—IDERENE. REURVRBELRIET 5010 RO T —IER VR TLEMAAL Y, [T L THELERRENRILDIDICT —I4ERT SV AT L5HRHT 52 ]

9.9 Interoperability:

Compatibility and interoperability with systems, devices, applications, and technologies should be ensured.

VRT L. TR, TN aRUBRME O BRERUVEEERMEEHRT 52 L,

9.10 Testing and Validation:

MASS systems should undergo comprehensive testing and validation to ensure compliance with design specifications and operational requirements. This process includes a structured, procedure comprising
detailed simulation, component testing, integration testing, system testing.

MASSY R 7 Lld, FHEHIBR L ERBHANOEMERAT 5701, BRENLAREZUMHRAEZ T2, 2OTO0LRICE, #ah>Ial—Ya>r, BRAR SEER Y RTL8RTERIN
LIBELEINFIENEEF NS,

Operators should be actively involved in the system validation phase in real-case scenarios to ensure practical usability and operational soundness meeting all regulatory requirements, before obtaining the
necessary certifications.

ARV -3, LERBEERFT SIS, BEOVFT VATV RTLREET = —XIFEBOICEHSE L. 2 TORFBEGEH T EANLITRAM Y ERNREMEZHERT 52 &,

9.11 Transparent Design:

Ensure that transparency is maintained in the system design for systems operations and decision-making processes.

VAT LERCBERRETOCLRIIOWT, YRTLRFICE T 2 BA%LHEET 5,

10.1. Proportionality

Software should have an explicit and well-defined operational design domain. The use of software should not go beyond what is provided for in the ConOps and risk assessment(s) should be used to prevent
hazards which may result from such uses.

VI hzT7IE, PAENOTRICERINAERBREF O, VI Iz T7OMERIE. ConOpsTEALNLEEEBAI TERLT. TOLIBERANSELCLBREMIET EDICIRITERAAY
FEITIRNETH S,

[10.x Reliable

The effectiveness of such software capabilities should be subject to testing and assurance within the ODD across their entire lifecycles.]

SDENRY T b THEOEEIE. SA 7 A 7 IL2KICH iz > TODDA TEHBRR ORIE T M7 T HULE7 57\,

10.2. Safety and Security

Unwanted harm (safety risks) as well as vulnerabilities to external factors (security risks) should be avoided and addressed. Safety and security (including cybersecurity) risks should be identified, addressed,
and mitigated throughout the software's operational life to prevent and/or limit, any potential or actual harm to shipping, humans, or the environment.

SMOBRICH T 2E5ME (€274 R7T) CRAKIS. EFLLRVWEE (ReMEYR7) ITEEIN, BAINEIREITHS, RERVELFXFa )74 (FA43—€F2)T71%280) VRIIE, BE
¥ AR BEICHT 2EBEENIIIEEOBEEZHLERV/IXIEHIRT 27D, VI Uz 70ZERAK L@ C THE. TR, BRINS 2 X,

10.3 Transparency and Explainability

Software should be transparent and explainable at all stages of its operational life, and for all decision-making processes. The transparency and explainability should ensure relevant personnel possess an
appropriate understanding of the technology, development processes, and operational methods applicable to autonomous capabilities, including with transparent and auditable methodologies, data sources,
and design procedure and documentation.

VI bz T7IR ERSA 747 JI/O)%EQFE‘? RULTORBRBRETOLRICEWT, ERAMCHBTREE 2F AR TNIER S\, FAM L HATREMEICL Y. BR» SDETAGER A ER. 79V —

A FIE - XEE L. AEMEICER TR, BRI BRAAEICOWVWT, EMRESEYICERL TV 52 LHEREINS,

10.4. Accountability

[Mechanisms should be implemented to provide accountability over the Organizations and individuals developing, deploying, or operating software to ensure proper operation.] Software should be auditable

and traceable to such organizations and individuals. There should be [governance] mechanisms in place for oversight, impact assessment, audit, and due diligence to ensure accountability for the software's
impact throughout its operational life.

B ERTHRT 5. VI b7 ifﬁﬁ% fofs., ERAT 2MMBMOBEAICT L (HPEELELE ZHAATEANLLTNER SRV, VI bz 7IZEETET. TOL D LMAMCOMEAZBHTEE
ThHhs2r, B HENE EE. 72— TV R0EDOMEDNHEA LRI, ERIAMEBLC TV 7 Yz 7OREICHT %%F\EEE‘?E?&EEE&T 52k,
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10.5. Robustness

Safe and secure software and hardware should be enabled through robust frameworks. Software should perform consistently with intended objectives, in a stable and resilient manner in a variety of
circumstances. [ Processes should be in place for managing continual improvement of software and provide for adapting situations.] The robustness of such systems should be tested and assured across their
entire life cycle within that domain of use.

ZETEFaT7RYIbI27 - N—FIz271E BERIL-LT—T75%BLTERRAINSGRNEITHS, V7 bTxz7E TEFIERRAICEVT, REN»DLY )T Y b eBEAT, ERLABBIC
BoT—BLTETINDZY, [VI Iz T7OMGHLEERELEEL, WRICHERT 200 TOCANEHEINTVWEZ Y, | SOLIRIVRATLOBRERIZ, TOFEABRIBTE514T7H A 7LE
HICHE>TT A MIN, RIAEINBZ X,

10.6. Human Oversight and Determination

Software should be designed and developed to ensure people managing MASS operations can exercise [meaningful] oversight, including the ability to verify decisions when required. Humans should be
provided with the means to interpret appropriate context, prevent or minimize risks, and contest decisions that impact the safe, secure, and environmental sound operation of MASS.

V7 bz 7IE. MASSOER % BEIET 2 ARIH. LBIKL TREEZRIET 28N L2 ED. BERHLIEREZITAS L D& - B IN L FNIER S, ARMITET R XIREAERL. VX7 2HEXIER
MEL. MASSO %2, RENPBRIBEICRELAERAICKELSASRELCTIRAZATS 2L,

[An audit log functionality in line with the principles of this chapter should be established on the MASS that is readily accessible for review and analysis on board and at the ROC. The log should be retained on
board and at the ROC for a sufficient period of time to support navigational safety and casualty investigation. The retention period should be in accordance with the requirements of the Administration. N.B.
CAN, by email, 17-May-24][N.B.this par. should be relocated to another chapter]

AEDRAIA>LEED 7#EEIR. MERVROCTLE2—RUDHTELDICEZICTIELRATESLMASSLICHEILT 28480 H S, 07 ld, MITORSLEFRELHR— T 540+ HAM.
e L RUROCICIRIFT 2% ENH 5, RIFHAMIZ. TEFDEHIHKS LELVH 5,

[10. X Unintended Bias

Software should be designed and developed to prevent unintended bias. [Appropriate actions must be taken to mitigate systemic system bias or discriminatory outcomes for individuals and groups to avoid
unintended bias.]]

[V7 b7k, BRALARWNA PR CLIICRARVHART E2X4ENH S, [BRRILARWNA TRE2EITED. KAWL ZTLNA TRARBEARVIIL—TIHT 3 EZRNLEREERT 500
BY)RHEEZEL 20BN H 5, ]
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TAAARTA2, FE25FT 52 L,
Q@ BEMLYRTLICEBT 2 H A NN— X2 ) T4 ICETE2RHOFEREREL. BULH A N—txa) 71 ARSI FEINALRF LTS,
QBHELVRTLDY 7 Iz F7RUTATFTALIZONT, ARDFTA THA T ILIChEY FAN—Cxa2 ) T 2HRTELOIRELRTY TT— FEICFRELEBELHE
LB reTREL T 5% LT B2,
@BV RTLISHT B, MO LDTRET I CREBLET 578, 7747 — D4+ —ILFICLY TERBELENTS2 L,
O MMENLF 2 ) T4 AEIT OV TIE, BIMCO®D MThe Guidelines on Cyber Security Onboard Ships) ¥ BA#ZEHE TAICE T 204 N—tFxa ) FT1awxI 4>
FYRTL) FICLYEBERTZIUNEEI LY, ZDEHINLDOHA FSA VISH-HERY*T2ERLABEELY R TLET B2 L,
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EEXEZEITD E&bﬂ@%ﬁ{fﬁﬁli\ RETLEDMEEZE Rz 728 U TDEGZE R T LD ICERETINRIFNIIRS R,
(1) ELO=ERZERSRIE. FE7IEINSRESN, TN\ —F 1T DAEUICHEERINLZENDTH DL,
(2) BEEMDEMRIEMmER A DRIDEGERBEAIC DOV T, AREEEAEN LBEEREDS{EEZEREL. BYICTRERENHEHRS
nizEhcthrdles,
(3) JRZEICHW\WTER (FRRRUZEZEIND T I RCIERIE. EEENE L. XS ABLESNIZRESARAIC, B RE THRES
ndZe&, <12.9,13.2.1,18.2.1>
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12.1 [Appropriate] connectivity should be ensured according to the ConOps/OE of MASS, including between the MASS and ROC.

MASS ¥ ROCRl % & 8. [MASS®DConOps/OE /S U TIBYI 4 MM A BER S M7 IF LI 5 7\,

12.2 The infrastructure for connectivity, and its performance, should be acceptable to by the Flag Administration responsible for the MASS or a Recognized Organization.

BRDHDA > 7 FRUVZDMEEEIL. TOMASSICERELFHEEOETEFIIREMBICL > TERBINR IFHILR 570,

12.3 Redundancy measures should be implemented to establish connectivity between MASS and ROC based on the risk assessment, including main and backup measures, preferably using
different connectivity technologies [, bandwidth]/[, frequency] or/and service providers, as necessary according to the ConOps.

YRITERAY MCEDTE, MASSUROCHIDEMEMILT 57, XA Ny IT7Y T2 ELNRFEEERTRNETHY . ConOpslfitV, SBEICK L TER 2 Ein. [#]. A%
BIRVIR G —ER TR, F—5AVEZ L EF L,

12.4 The connectivity between MASS and ROC should be operated according to appropriate Quality of Service (QoS) requirements which includes but not limited to the use of the minimal agreed,
or better levels of acceptable latency and bandwidth.

MASS ¥ ROCHID #4513, RIEMEBINAEZIRBZNMRED L NILOFBAREGBER OHEEEOFMAZEL (AL LZHICRESNRY) #BYLY—EXRE (Q0S) BEHIH-> TERING
AL 5780,

12.5 The connectivity [connections] should be such as to operate the MASS safely. Operational limitations, such as meteorological/oceanographic conditions (fog, wind, rain, thunderstorm, swell,
etc.) should also be considered to ensure the safe operation of MASS.

BEMEIE, MASSEZLICERTESL0 TR IFNIER S\, /- MASSORLREBRTHRT 0. [RMEEFH (B, A |, . YWV %) ICL2EALOFRLERT S L,
12.6 The connectlwty between MASS and ROC should continue operating at full capacity even in the case of a single failure in the system for realizing the connectivity.

MASS Y ROCHID##tld, Mt RRT I VR TLATRE-DOBENRELIBETH> TH. 7ILEEHTHE L TEE LR IR 57,

12.7 The data exchanged during in the connectivity with the ROC should be categorized and prioritized according to a pre-defined prioritization scheme to enable data with higher priority to prevail
on lower prioritized data in case of decrease in communication capacity. The pre-defined categorization and prioritization of exchange of data should be included in the ConOps.

ROC Y DEMPISK|INSG T — 1. BEEENMETLABELELEEDGVT —INEBEENKVT 9L Y HEEINSLIIC. BRIICEREINAZEBEIBLAMITRF—LICH>TH
B EBEBMUGIINEGZ L, T IXBDOBRNIER SN2 - BEIRMIFIE. ConOps ICEH B2 X,

12.8 The connectivity should be monitored for real-time or near real-time against its performance requirements. If disconnection or performance degradation of the main connection is detected, the
system should automatically switchover to a backup connection through means described in the Operational Envelope of the ship. If both, the main and the backup connections do not meet the
connectivity requirements, the MASS should enter a Fallback state with alert to ROC until the connectivity automatically reestablished. Measures should be taken to alert stakeholders to any
disconnection issues and recover from the abnormal condition. Automatic reestablishment should be in accordance with the specifications within the OE of the ship.

BiEMIE, TOBEBHISHELTY 7ILIA LRIZIZIIFEY PILIA LTERING FNIER S0V, TEEOUIMXIIHESLIRE S NLIGE. YR T AIE. UMD ERBEKICEEEH N
FERICELYAEBNIINY 77y TEREICYEDLSE 2L, TBRLANYIT Y TEEOAAVEREG B IR VIEE, BEVCAENICERIINS Z T, MASSLiROCk%’—‘%%%Lf;ﬁ*‘%
T =Ny TIREITANE LN LT 5, BAREICUMOBBEZESE L, EELCKRENSEIET 27-DDEENRLNSZ L, BEWLBHEILISMHAMOOERDEFRICHK) 2

12.9 Connectivity including Computer Based System (CBS)* onboard MASS and ROCs should ensure the integrity of transmitted data. At the same time, measures** should be taken to protect the
security of transmitted data. [To prevent unauthorized access and interference]

MASSKRUROC D> Ea2—9N—RY X574 (CBS) *2 80 HEHEId. XET —INTEULTRIELLZFNIER SR\, RIS, ZET—I0EF2) T4 2 RETS-DOEE*4HL S
2 ¥,
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13.2.1 Measures should be taken to [ensure] [establish] that the communication between the ship and all relevant entities is achieved.
A 2 ToOBEIARLOMOBRELXFERIC|HEILT 3]/-HDEE LB/ L R IFNIER S50,
EP 1 The technologies used in communication should not be limited to those used in GMDSS.
BEIERAINSHMIE. GMDSS TER TN SRMIREINR W Z X,
EP 2 The communication should consider cybersecurity.
BERIYAN—€CX2) T4 2ZETS2 L,
EP 3 Communication should be available during the voyage.
aRbBENTETHS 2 L,
EP 4 The communication should be reliable, stable, and secure.
BEGEEMEI B RELTWTEXF2T7THS 2L,
EP 5 The communication should at all times operate with a quality of service ensuring, in particular, sufficient bandwidth and minimal transmission errors and latency, to support the
necessary interaction between the ship and all relevant entities. This minimum quality of service should be maintained during the voyage.
BEE. ML TOREIAMOLELRRYIRY 2R — 54010, FHITTHOREEHBERNMNEDERCT S —RUBELFRAT 2 —EXSBETEICEET S22, 2
DEERDY —ERBRE L. fEPHEEINSZ L,
13.2.2 The communication status of the ship should be monitored and an alarm with sound and visual indication should be provided to relevant operators on board or in ROCs in the event of
communication failure. Details of communication failures and response means should be reflected in the ConOps.
e BERAEER L, BEREVREELAIFEICIE. MEXIIROCHDEFEARL —FICEF L RRICL 2EREHKLS TSI, BERETNFHMLTRFEIE. ConOpsic RERSHLS 2 X,
13.2.3 An ROC should be able to communicate with one or more ships.
ROCIE—2 X E D fipfa L BT RE TR AL 57\,

EP 1 When ROC communicates with more than one ship simultaneously, these communications should not affect each other.
ROCH REF I DOAMA L BIET 2358, SNSNBEREWVICRHELRWVWI L
[EP 2 If applicable, ROC should seamlessly switch to communication with other MASS supposed to be under its control when her communication with previous ROC. ]

[Z4T %3546, ROCIE. AIOROCY DBENKRT LAFAT. TNEEBTICHS LBRHONLMMOMASSY DBFEEICY—LLRITTYEZL S 2 K]
13.2.4 Where remotely operated, a ship should be able to communicate with one or more ROCs.
BRBBEINZI5E. MAEIZ1 22U LD ROC LRETE 2880 H 5,
EP 1  The ship should be controlled by only one ROC at any given time.
firfialE. IS 1 DD ROCICL>TOHFIEINS 2 &
EP 2 If a ship can be operated by multiple ROCs, communications between the ROCs should not endanger safe operation of the ship.
ARAD I DOROCIC & » TRMETEELRHE. ROCEDBRE MO ZLEMICBRERITTI R VI L
13.2.5 For remotely operated ships, communication between the ship and the ROC should be with the ROC operators.
ERIRIEMRAMNIBE. M L ROCHEDAFEIZFROCA XL — 9 %38 L TITh R IFHIER 570
EP 1  The ship should automatically transmit received external information to its ROC without delay.
fiofald 215 L 72 SMERIE R 2 B 72 < BEIHIC ROCICHEET 52 &
13.2.6 Means should be provided for ROC to communicate with automated systems on the ship.
ROCH LD AL X T LAYBRET 2FERERE LR IFNIER S50\,

EP 1 The ship should transmit and receive relevant information and communicate with the ROC.
fiefa SR EFER ZARE L. ROCYBIET 52 K
EP 2 Distress alerts of the ship must be automatically generated on board and transmitted when required and false alerts are to be avoided*.

AR D EEHLRIIA L THEICER TN, SBIDKC THBRINSLENH Y. BRISEBES N2 FAULR 50w
13.2.7 The ROC should be capable of continuously monitoring all operational aspects of the ship, including but not limited to the OE and the mode of operation.
ROCIE, #EEIIH DD LT., MMNLTHEME (OEXCEMMELELHTIIRE LR V) EMEHICERTIRIFNIER SR,
13.2.8 [Regardless of the manufacturer,] Compatibility and communication between different ROCs should be ensured to facilitate safe and efficient interoperation among ships.
[ DD S TIMENRE THRNLBAEER L RET 57010, E4 % ROCHNOEMRME L BRELHERT S L,

* see resolution MSC.514(105) 26
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18.2.1 A[location/ROC] should be provided to ensure safe, secure, and effective MASS operations [or the automated functions thereof] at any time.
MASS[X |E Z D BENLEE| DR 2. REV DR LER LR T 5720, HF/ROC|IEEERHRHE I N2 IFILR 570,
EP 1 A [location/ROC] should have:

BBFA/ROCIEULTOEL D EH L T L% 5%

.1 facilities that are secure and protected from unauthorlzed access.
X227 TRET 7 CRH SRESINHER

.2 means to enable reliable connectivity and communication between ROC(s) and the ship, third parties and persons on board.
ROCYMASS. E=HERUVFEMT H2ABELOBOEETE 2HGA VAR EZTEEICT 5FK

.3 facilities to allow access to, and sharing of, certificates and other documents required to demonstrate that the ship is compliant with international, national and
regional requirements.
R ERRR, BRS. HISHEHFICEES L TWE 2 L 5T 2 -HICHRBRIAETDMBRAND T 7 ERRUVZTOEE X AEEICT SHER

.4 arrangements, such that the failure and [subsequent] recovery of the ROC would not result in an unsafe state or intolerable risk on or around the ship in service [,
including the use of redundancy or enter a fallback state].
ROCHOBER V[Z NDEDIEIAD, TLERMEDFIAXR 7+ — LNy ZIRENDHBITEE ERAPOMASSERIZZDRETICE W TZETRWVREXILHBETE R
W) RI7EELCTERVWE D) REEE

.5 validated and verified systems to support the effective operation of the ship.
AN R EME XIBT 5. FUMUIERINRIE SNV X T 4L

.6 sufficient and relevant qualified personnel [in accordance with Management of Safe Operations requirements] to enable safe MASS operations.
MASSHZLEMEZAREICT 572D, [RLEMEBEMF M- L]0 DB L BERE

.7 facilities to ensure data and information used, produced, sent or received is retained in reliable and tamper-proof storage and at a suitable standard of data quality,
and referring to the SOLAS requirements for Voyage Data Recorders.
fEA. K. ZZEINSET— I RVBERY., FEMEIE. HIAMBLEINAFRESBIC. BT — 9 SEERETHRFEINS Z L 2HEICT 5 HDHEER.
RUMAET — 7 uaﬁaégé ICBAT 5SOLASZEH =587 53 f’%

18.2.2 A control station(s) should be provided to ensure the safe, secure and effective MASS operations [or the automated functions thereof].
MASS[X |3 Z D BENMLHEE| DR L, X2 T RO LERTHRT 540D, 23> FO—-LAT—vareRE LR IFNER S50,
(B%)
18.2.3 Validated and verified systems and interfaces between control station(s) and the ship should be provided to ensure the remote operator can operate the ship safely,

securely and effectively.
ERBEENIRE. BRENPODVNEWIHMERETELI 2L 2RIATSLHD. I bO—IILZAT—Ya > Y Y DRI, ANEIERINRIESNEV R TLROA VI — T = —
ZAREI N IFNLR 570,

(88)
18.2.4 The transfer of operation of the ship [, or the automated functions thereof] should be safe and secure to ensure safe navigation.
AR I Z 0 BB DER DB E L. BERMITEHET 2780, BE20r2EXFa7TRIFNIER SR,
(88)
18.2.5 Software used in the control station(s), ROC and/or on board the ship should be appropriately managed and remain within the defined OE to ensure safe, secure and

effective operation.
Ay ba—ILRT—Y a3y, ROCRAW/XIIMMETHERINEGY 77273, B2, REV OHRENLEALZRIET 5780, BYITEEIN, EHLHNAO0ERICEE 572 F 7%
572\,

(88)
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26.2.3 Condition-based monitoring should be provided to assess system reliability.
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- Hazard Identification (HAZID) :JBERR) XU DiFE & 54

- Hazard Operability Study (HAZOP) :/\1} — Ri{/EIEREMT

- Safety Integrity Level (SIL) : &2 EEaeS TR

- Safety Critical Elements (SCE) B - HlfH XA T LD ZEEE#ZZDRE

- Layer of Protection Analysis (LOPA)/Bow-tie:BhEERZH

- Consequence Analysis: L& Ial—3ay

- As-Low-As Reasonably Practical (ALARP) : SIBHIICEITRIREREEFH D) R

- Reliability-Availability-Maintainability Analysis(RAM) X7 A e EFEME. eI, RTFIEDHT

- Systems Theoretic Accident Model and Processes / System-Theoretic Process Analysis (STAMP/STPA)
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H-AZRRFELEIY—ICHWTIE F EEERSR DRSS, 1FICAT5HFREZZEAETHIEARFHEEL T REZE
?E(igg(l-]lcealth and Safety Executive: HSE)® “Safety Case”#RE&EE(CLDEENLERTIN TS,

% )Safety Case
289 DRIBICRIL. EXEHICEDIINN B D ERER. SEHEREHMNNEE RDIBNN HDERERZ L THEL. /FX8 - M EEGRE
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(1) URIPERXIMIEWTIE RAT—0HRIVY —RUEPREEEIC ) R RUEBHED DM AFE SN RO D . $hERAYAR!)
AVEBBEENEREZS65H. BEREMYV AT LR O ZEEOHBICEAT 28N BRTEITOIE, <7.4>

(2) P&t BFEMMDRETEF R UMMOER It T EREIE X I LEMRET BN ZEERCIE) R IOTPEAAX I ZEER T D
&, <7.2>

(3) BRI THOEHDIEN MASSTI—RETEZEIZA TIRITEAX VN ERRT D E,

4.2 \JRIEERR

BEEMV AT LK VRIPEIAXNTHESNEZIRIICDOWT RZ(ZILU GBYIRURIERERNEL SNIEEDTRINERSR
LYo

(1) MAINIRRFEIL. B—E2 LT TH< FAFCERDV AT LADMEEIC 228 % RIF T RIREL D H DD ERERR DT B elge %
EREEREICANLEEDTHDE,<7.5>

(2) BBRERIE, JRIZUEMR TR N URIDKREEICIHUEEDTH B E, <7.5>

(%) IMOMASS2— FE

71 A risk assessment should be conducted to ensure that risks arising from the use of MASS functions, including relevant functions in ROCs, affecting persons on
board, the environment, and the safety of the ship are addressed, taking into account identified goals and functional requirements, ensuring a level of safety expected of a
conventional ship. The risk assessment can be conducted on MASS as a whole, and/or on the MASS functions. It should also consider the ConOps (and its OE) of the MASS.
The risk assessment should address relevant mitigation measures. Should the risk assessment be carried out on specific MASS functions, the consequences on other ship's
functions should be considered and mitigated.

JRIT7ERA> ME, ROCOHOEEMEEE B0, MASSHEENER A 54 L 2 FEME. BERUMBMOZEMICHELRIZT ) A 712201, HEINLBRERUVKEEF%
EREL., REMLBAZEOZELNILEHR LG SERICHRT 2OICERING IFNIER SRV, YR IZTER AT ME, MASS2HRU/XIZMASSHEEIZ DWW TEET
529 TE%, 1=, MASSDOConOps (RUZNOE) L HEET 22k, VYRAIT7ERAY NI, BETIEBREZIRY LIF32 Y, BHEDOMASSKEEICDWTY X777 €
RAAY N ERET 256, thOMMOMENDEELEREL., TNEERT ILENH 5,

The risk assessment should be used for the approval process as required in chapter 6 (approval process).
JRITERAAZ MR, B6E (AR 7TOELR) TERINTWE LI, KRTOLRIERTILENH 5.
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(%) IMOMASS2— FE (55 %)

7.2 Appropriate risk assessment methodologies should be used for the different steps of the approval process as required in chapter 6 (approval process). Such
risk assessments might include but are not limited to
FE6F (RR7OtX) TERIATSLIIC, BUYR VI IZTEIX > FDLES. AR IO CIDERLRI Ty TICHO AL ITAULZ 6% 0 CDLEI YR I Tt
RAXPMIKTE2EL5. CHISRESHAZ LD TIE4L)
1 MASS (including ROCs) and system design phase;
MASS (ROC # &d') RU> X 74 DREIE

.2 alterations and modifications of a major characteristics of the ship or of the OE or ConOps of MASS that may have impacts on MASS functions.
MASS#5EICEE Z RITT THEMEDH 5. #eAaD EBH £, MASS DOE X I2ConOps DE & & V1EIE
7.3 A risk assessment should be carried out by personnel with relevant expertise as required by the Administration of the flag State (MSC.1/Circ.1212/Rev.1, annex
point 4).
YRZTFEIX> L, BEZEFTDEKICH, [ET S EFfu#EFT BABICL Y EH S 4 11#127% 5%y (MSC.1/Circ. 1212/Rev.1FHEZ SR 17> F4) .
7.4 Risks should be analysed using suitable, recognized and appropriate risk assessment techniques.” The output format should be justified by the Submitter and

be agreed between the Submitter and the Administration. Risk assessment should include a comprehensive description of the autonomous and remote-control function's
utilization, effectiveness and reliability performing a thorough hazard and mitigation analysis, evaluating the identified risks, and implementing effective risk control measures.
The risk assessment should analyse and address hazards associated with the intended OE of the MASS including the associated ROCs, as described in the ConOps. Apart
from the hazards such as loss of function, cyber attacks, component damage, fire, explosion and electric shock, it should also consider the random, systematic, and systemic
hazards involved within the OE.

YR 2It, BETCRMINEBYR X2 FEIX > FRITEF D T IARITAULE 6500 BREYD 74—V FEt, FBEEICL > TEZEIH, IBEEEZETDE
TEBEIHNINETH S, YIIZTFTEIX> FICIE, BES) e N — FROBHEDADITET N, HEINE YT DM R0 Y X I EEEEDERL . BERVE
[BIRTEMEEED T, BRI, 15FBMICET 3 BEFEHRTEHIEEINENETHSE, YT FEIX > Flt, ConOpsiciiiat SH TN B4 715, BiET BROC 2 8L MASSDE
B EHAOEICHET 30— FERTL, FRLLITULE 5700, BEEREE. Y1/ " —KE, Z5EHEE KK BE BEZFD N~ Fofh, OERTHRLET 55254,
SRFVTA VI, SRTIvIENY—FLERET B L,

7.5 The adopted mitigation measures should take into consideration single failure events, but also foreseeable events within the OE of the ship that may influence
the performance of more than one system at the same time (e.g. heavy weather during hours of darkness). Such features should consist mainly of independent mitigation layers,
including predefined fallback states. The number of such mitigation layers should be proportional to the risk. The assessment should ensure that hazards are eliminated
wherever possible through inherently safe design and hazards that cannot be eliminated should be mitigated as needed. The assessment should ensure that hazards are
eliminated wherever possible through inherently safe design and hazards that cannot be eliminated should be mitigated as needed, with the details of hazards and the means of
mitigating them being documented to the satisfaction of the Administration. The effectiveness of the mitigation measures considered in the risk assessment should be verified
according to the verification and validation plan stipulated in paragraph 2.7 of the annex.
HRESNSEAFRIE, E—DHREER-11T% L [FAIFICEED SR TLHDMEEICFEERITT TEENMED D SHAIDOEA D F R TG FER (FIZ ITREEXIR) ©EREIC
ANBNETH B, CDL I LHEEIL, EICERFIICEREINE T2 — NNy 7KEEZED, BLULEBRL T V—THEBEKINEIEDET S, ZDLIRERL 17 T —DHFILY
RIZIZHBITNETH S, FHHTIE. KEH)IZZE2 LR, Y TREGRY NY— FEHER L, HRTEL NS — FIRRKEIZSC TEB L, N Y'— FOZFMEBERFRE E
EFtmE T SL IICXENT B3, VI FECIX > F TRETSH-BHFRDELNIMEIL, (FERD2.THEDIRIR VR MR ISR > TRIFSARITFUL L 5400,

"Refer to MSC.1/Circ.1455 and IEC/ISO 31010:2019 — Risk assessment techniques and Risk assessment Methodologies may be used include:
IEC 61508 Parts 1 to 7 — Functional safety of electrical/electronic/programmable electronic safety;
STAMP: http://psas.scripts.mit.edu/home/get_file.php?name=STPA handbook.pdf RBAT : _https://www.emsa.europa.eu/mass/rbat.html
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