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CHAPTER 7 RISK ASSESSMENT

7.1 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 OE or ConOps 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.

YR TERAD ME, ROCOBEEMEELZEH. MASSEEEEDFERAN LA LHFEME. RERURMOREMICREZRIFTIRVIC
DT, HESNF-BERUBEEGHEZEZEL. EERICHHFEINIRELRNILEER LGN SHERICHLT S -HITEHB S g
NS, YURTTERA D ME MASSEEKR U/ IEMASSHEREIZ DWNTERET 2 2 EATE S, Ff-. MASSDConOps (RUZ
MOE) 3EETH L, YRV TERAVME, EETHIERRENMY LIFHI L, HEDMASSHEEEICDVWTYRYTERAAV ME
T DI5E. OMBMOBE~ADEZEIERL. CNEERTILENHD,

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

Fe6E (RKRTOLR) TERINATWAELSIC, BUIHYRITERAAL FOFEN, RRTOCLRDELALAT Y TICTHWLLGR
BHNELZLEL, SOKSBIVRITERAD MIUTEZESTHN., ChIZEBESNEHOTIEHEN

1 MASS (including ROCs) and system design;
MASS (ROC Z8%) RUYRTLOEE
2 alteration or modification of any major characteristic of the ship or of the OE or ConOps of MASS that may impact
MASS functions.
MASS #EEICHEE RIFTTREMD H D . MIHOEB4EME. MASS D OF X ConOps DEE R MEE
7.3 Arisk assessment should be carried out by personnel with relevant expertise as required by the Administration of the flag State

(MSC.1/Circ.1212/Rev.2, annex point 4).

DR TERRAD ME, EEEEFOERICHL., BETIEMMBEET IABICIYRESIAGTNIEZ S (MSC.1/Circ.
1212/Rev.1EERA > k4a),

7.4 Risks should be analysed using suitable, recognized and appropriate risk assessment methodologies. 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 by 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 incidents, software application failure, component damage, fire,
explosion and electric shock, it should also consider the random, systematic, and systemic hazards involved within the OE.

YR E, ZETRHMSINBEYR )RV TEAA D MAEERNVTON SN B TNIELZRS RN, REYDO 74— v ML, BHE
ICE->TELLEh, REBLIETORTEREINEIRETH D, VRITERA Y MIE, BEMNGNT— FRUBERRO ST
TV, BESNLYR Y OFHE., SIRNGY R EEREBEOERG L, BRERVEREFEREOTIA. A%, SEEICEYT
BHULERBENEENIRETHD, YRITERA ME, ConOps [CEBMENTWD K S1Z, BET S ROC EZEL MASS DERI S
f= OE ICBHET B\ Y — FEDHT L. JLLAETAFE S, #EERE, 4N\ —KE, HREEG. KK BE. BEZFONY—F
D, OENTRETEIVF L, YVATITAVY. YRATIVIGNTF—FELEBESTSHI &,

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 effectiveness of the mitigation measures consideredin the risk assessment should be verified according to the verification and validation
plan stipulated in paragraph 2.7 of the annex.

RASNIBRFEE, BE—OBESEREZTTHEL., FAFICERO AT LOMREICEEZ RIFTAREED HLSMMOOENDF R Al
BELGER BIAFTEEEXRE) LEBRERICANDIRETHD, COKILHER, EICHFMIERIN T+ —ILN\YVKEEZED.
M LE-BBLAV—THERINDIEDET D, TOLSHBERBRLAV—OHITY XV ICHHTRETH D,

FERAAY FTlE, REWNICREGHRFICK YATRELGRY N — FEHBR L, HRTERONY— FIERECIE CTERT 5,

YR TERAA D FTREASNE-BEFEOEDME, HERD2.7IBORIERUVZLMHRERTEIZHK > TRIESNE ITRIEE S50,

1 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 1to 7 - Functional safety of electrical/electronic/programmable electronic safety;

STPA: http://psas.scripts.mit.edu/home/get_file.php?name=STPA_handbook.pdf

RBAT : https://www.emsa.europa.eu/mass/rbat.html

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.

fafiaAY OF Mo®fE LI-15E. MMEED NI+ —IL/ Ny ZIREIZAY | BMOBERL A V—ZRI‘ET 5, MMORITERETE
FEENTf-. A OF N H&MT HAREMED HAFEERIPIRBITHULT 57012, EOLNI=TA—IL/Ny VIREBINEREET 55
EndH b,

The conditions, actions and procedure to enter into, and recover from, a fallback state should be considered as the fallback response and
should be predefined and able to be tested.

TA—ILNy VIREBICER T HIRUVZORENSEET 5-ODEH. BIMERUVFIBE, 74—y IREE LTERSN., FAT
[CEZRIN. TR MABELRLDTHTNIEES I,

When a ship enters a fallback state, the predefined fallback response should avoid, as far as practicable, any harm to life at sea, other ships,
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infrastructure, or the marine environment while the ship returns into its OE and the normal operation is restored.

fRMAMS T+ —IL/Ny VAREEBICA D & WA OF ICRY . BEEMHINEEINSIET, BANCERINITA—ILNY IRGITE -
T. BEOEM, s, 1 VI IRIEBERE~NOBEZARAGRYEHT ILENH D,

Fallback states should be risk-assessed and demonstrate effectiveness in avoiding further deterioration in the status of the ship or 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.

TA—ILNy VREEE, MMOKRED S 5L EHBERITELOANG. oMM, 41 I 5F LIITEFREICHT H5EHOEXREZE
WITBHIELITDVWTYRITERAV A GEEIN, BN REINGRTNELGESHEN, VRITERAD FOFERICIE L. B
S LT+ —bnNy P RENBEEEMP OO TERARARETRINIEESEN, TH—ILNy VREICHEZ LIF. FETELLY
A %EHELTEDTHLTIEELELY,

The ship should be capable of notifying its crew and any operators when transitioning to, and operating in, a fallback state.

ML, T4 =Ny VREBICBITRUVZOKRETERT IEIE. VIL—RUARL—F~OEHMLATEETHTAIEE S AL,

CHAPTER 9 SYSTEM DESIGN

In addition to complying with relevant rules and regulations and standards, performing and supervising any specific function of the ship,
MASS functions should comply with the following high-level principles.

BEEAR AR UHREIDEF. MMOISEDEEEDRTRUEEICMA . MASSEEBEELTO/NA LAJLRBIZESE LT NIER S,

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.
DATLIE, REMICREGHRARAMZHRY AT, i, EHEE, ROC ARL—4%, BY. oMM, BERE~D YR &/
RICIIZ 5K DITEREATHI L, MASS BIEICHERAINDSIETOVRTLICIK, BREMGREMLDRENGIVRIVEREZHERT ST
ODTTANE—TAHDZIALERRTOLILNEFNTNDEI L, VRATLAICEEZEZ5Z 2BRITTRAERY BRI 22 L.
BRTELQVEIKRIE. BE7TETHAIN TSI IRV 7R AV M EFEALTRECH L TERTS L,
9.2 Human Centred 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.
IMASS RUBEET H(ROCD)E2—T > - Iy - A VA—T 2 —RADFKE - BAK. ABOARL—2~OXBEEETDHE, A
R ERET (HCD) &, ZIL—/ARL—4 & MASS DEITEESNS L TOREERIZEHLE TEYIZHART S L,
Interactions between onboard crew and remote operators should be considered in the Human-Centered Design outlined in section 13.6.
BEDY I —EERRMEBEOPYERY (X, 13.6 i CHMHRINDABPLHRIATEEINSZ &,
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.]
DATLNREITIRETESL L ZRIAT 52012, MERVEROABOA X L—42 W REEERE ICFEBRHICEEET 5 &,
9.3 Robustness and Reliability:
1 Systems should be robust and should be able to operate effectively under adverse conditions, including diverse
maritime environments and operational challenges.
DATLIEBET, SHREBFIRECERALOBREGCEDEFHTTHLUMRMNICEETESZ &,
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.
DRT LK, BEENEE LERBEP. IEORTHRE TR ELGHREZRIET LI LZHRRTSH L,
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.
DATLIE BEETRRE, 2RV, A—Y—BHICBERT HENZE L. DEGEMNY - REWEF. FRO—XIHET 571
ODEH - EEZAREICTH &,
9.5 Redundancy and Fault Tolerance
1 redundant sub-systems should be implemented to maintain functionality in case of component failures including
systemic or systematic failures.
VAT LBECRFNEE L EOBREROBENRKELLIBEETH., BEZHFT IR I VR TLE
EETHI &,
2 Systems should be designed to handle and recover from failures and continue operating at a reduced performance
level (fall back state).
DRATLIF, BEICHLLTEENASERL, BT LEERELANIL(T+—IL/Ny 7RKRE)TEMELZ#RT 5 &
SICERET &

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 LDEREDERTARETHL LR L. BTOESTERLO = —XDEIZIE LR ET v T L— RETREICT
5T &,

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.

RET I EROYAN—BHEEH 2O, MASSEROCD VR T LEZRET DX ) TRk EMAALI L,

9.8 Data Management and Quality:

Efficient data management systems should be incorporated to ensure data accuracy, integrity, and quality [and design systems to leverage
data for enhanced performance and decision-making].
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T—ADEHREE. TEMRURKEZRIATHOC. DRNET—IEEDATLEHRAADL L, [ZELT, RIT+—IUREER
REDBIED=OICT—RZERTHILRTLERFNTHIE, |

9.9 Interoperability:

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

VARTFL, TWNAR, TTUS—2a VRUEHMEDEBRERVHEELEREEHRET 5L,

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.

MASS VAT Llk, SRt EERER~DENERIIT 5702, BREMEHREZLYMREREZZTLI L, 2OTOEXICIE,
HMEYIal—Yar, BERER, HEHR. SATLHEBTHERINIBELLSIN-FIENEFEFL S,

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.

ARL—21%, BDEGRAZMBT DR1Z. EEOIF VA TURTLRI 7 t—XIZEBMICEAS L., 2 TORMNEGHZHI-TE
ARG AITRAE S ERAOREMEZRERT S L,

9.11 Transparent Design:

Ensure that transparency is maintained in the system design for systems operations and decision-making processes.
DATLERLEBRBRETOARCRICONT, YPRATLERCE T 5EHMEEHIFT 5,

CHAPTER 10 SOFTWARE PRINCIPLES

The following principles should be implemented to ensure that software on or supporting MASS (or automated functions thereof) are
[reliable] trustworthy, safe and secure. They should be used within the context of complying with the MASS Code, including the use of
remote control and autonomous operation of key functions.

MASS EDY T b7 XIE MASS EHHR—FF5Y T bo 7 (RIEZOEEBENIEBEEINHY . RETEXF2LTTHIILE
BRI DD, RORAZEET S L, CNoDRANE, ZRBEOEACEIEREOBEREL L, MASS I— FEEFT HX
RN TERYT S &,

The principles should be considered as part of the approval process, and this may be done using software quality assurance standards?.
CORMIERBTOEADO—EHELTEEINDILELNHY . CNEFYV I b7 RERIEEEEFEALTITSIENTES,

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 rozT7IE BEMNDOTRICERSNERBEEZE DI L, VI MV TOMEAIKX. ConOpsTHEZ bNAHEHEEBA TIEAD
T, ZTOESHFEAMLSCELDBEREHLET BLOIZURITERAAL LETIRETHD,

[10.x Reliable

The effectiveness of such software capabilities should be subject to testing and assurance within the ODD across their entire lifecycles.]
CDEITY T I THREDEMMEIE. 54 THA4 7 IILEEKITHT->T obD ATHEBR VRSN TFNIEZ S,

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.

SNUZERICHT HHEHEE (EFa1 T4 VRY) EEKIZ. BEFELLGVEE (REMURY) FEEIA, LS EXETH
5, RERUEF2)T a4 (FAN—tFa2)ToZ2EL) VAV BEE. MK, REICHT IEBENRIEIEEOBELHLR
W/ RIEHIR T H7=HIZ. VI bz 7OERAMZEL THE. d0. BREIhdI L,

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 zTIE. BRASA YAV ILDLER. RULTOERRE IO ERIZEWNT, SHMEEGBATREEEH-RTAELE LA
LY, BEAMESRATREMEICE Y . BN DEERRELAER. T3 V—X. RETFIE - XEZET . BEMEEIERARTREG RN,
RETOER, BRAAEICOVNT, BEREENEVICERLTLD I LLAERSIN D,

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.

HYERERRT S0, VI bz 7#FAK. B, ERTHHEBCEANCH L THAEEZALE 2EHEAZEA LG TAE
BHIEW, YI YT TIEEERRRET,. TOLSGHABOBEAZEBHARETHLIZ L, BER. £EFE. &, 72—TYPzUX
DI=HDHADULEAZFZRIT. ERHHZELCTY I bz 7OEEICHT HRBAETEZHRT S &,

[10.x Governable

Software should be designed and engineered to fulfil their intended functions while possessing the ability to detect and avoid unintended
consequences, and the ability to disengage or deactivate deployed systems that demonstrate unintended behaviour.

VI rozT7IF, ERLGVVERZERE - BETOEERVERLGVSEEZRTEHBE AT LZER - FLETORETHLLENS
BELBEZRL-TLIICEFESNEIE,

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.

BETEXATRYIEIZT - N—FKIz7lF. BEEIL—LT—VZ2BLTREIADIRETHD, VI 7k, &S
FERKRICENT, REMMNDOLDYI U bEAET, BERLEEMICH T—ELTERTSINS &, [V I by 7 OMRGHGHR
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EEEL. KRICHEET OO TOCIANEFEINA TSI L, | SOESHVRATLOBREERIE, TOEREEICESTE54
THAILERIIOEZS>TTRA SN, RIEEShDHI &,

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.

VIZ bz 7IE MASS DERZEET HAMN, BEICELTREZRIETIENEZED. ERHIERETITA D &L DG - B
SNEFNIEELE SN, ABITEYAXIREERL, VRV ZHEXIERIMEL. MASS DRE, RENDIRBICEELIERIZE
BEEZ0REEZTIRNERTDH L,

[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]

AEQRAIZREEOJHEEE. MERUROC TLEA—RUDHT BOIZERICT IV ERATES MASS LICHEILT 2HEMN
Hd. OJIE MITORELBHABTEYR— T S5O+ GHM. MERY ROC ITRIFTIVLENH D, RIFHHME. BT
DEHICHES BELH D,

[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.]]

(VI r2zT7IE. BRLGBEWODNASTREHCESICHFARVRART 2LENH D, (BRILEWVWANAITRZ#TEHH. KRG
AT LNA T APBEARVT =TT HEFNNGEREZERT 5-O0OBENLIEELECI2RENH D, ]

- MSC.1/CIRC.1512 Guidelines on Software Quality Assurance and Human-Centred Design for E Navigation

- |EC 61508 Functional safety of safety-related electrical/electronic/programmable electronic systems - INS standard (IEC 61924-2),
- |EC 61162 series of standards

- |ACS UR E22 "Computer-based systems". The Rev.3 (June 2023)

- ISO/IEC 90003 Software engineering - Guidelines for the application of ISO 9001 to computer software - [ISO/IEC 25000]

- MSC-FAL.1/Circ.3/Rev.2 Guidelines on Maritime Cyber Risk Management

14.3 Expected Performance

EP1 Alerting should follow the basic principles of the Bridge Alert Management (BAM) concept outlined by MSC.302(87).

ZHIT. MSC.302(87) THRR SN TS MIBEEMEE (BAM) BIZDEKRANIZH S C &,

EP2 If practicable, there should be no more than one alert for one situation that requires attention.

EITAIRERIG A, FEEVLELT S 1 DOKRISH L TEBDERN H > TIEE 5L,

EP3 Alerts should provide information for the operator to sufficiently understand the consequences of the situation and determine

appropriate actions.

EHRIE. AR AP RROFERETHICER L, BULTEHZEZRET H5-ODDEHREZRHET LI L,

EP4 The alert management should handle alerts from all systems or components required to support MASS and ROC operation in
accordance with performance standards adopted by the Organization. Furthermore, it should have the capability to handle all other alerts
in a consistent manner.

ZHEEIL. MASS RUROCIRIEZ Y R— b T E5-OITBELBRETOIVRATLRIFERERN LOERE . MBI ERA LRI
E-TUETHI L, I, WDETOERZ—EL-AETULETIHRELHBATLNDI L,

EP5 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.

ZHREFEDREM T - TV F Y RUZHOVE I T L, BITBEEOSVEROMER/IMET 2RENFIRBT H T L,

EP6 The master should receive alerts and have access to the alert management at all times. The operator responsible for 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.

MR, WOTIHLERZZITRMY ., EREBEDTIELREFTSHI L, MASS ERFEBETHIARNL—F (L, EREEDE1—T Y
IIUA VA =TI —AHMNEEHERETES L, ARL—2OFIBEMIBICPREFEEHMI ZIRET L ENTRETH D Z L.
EP7 Audible alerts should guide human operators to the task stations or displays which are directly assigned to the function
generating the alert and presenting upon request at least 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.

AHEEHRIL., BREERT IHAEICEZEBIY L TONEZIRIRT—2aVRETA AT LAIZABOARL—2 #FE L, DL
EHERICHELCTTFTVVADRREERREREN-OOBEEFRETRRT S L, fHlRIE. BIREZERIE. FREEEENIR
HEINTWET—VRT—LavIIRRTEIN, RSB &,

EP6 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 presented, silenced and acknowledged at any one task station. Actions taken in a task station should be visible to
all other relevant task stations.

ERIBHOEAMOIR VAT =2 a VICRIRENDAREENH DO, 77— FA 1 DOBRVRAT— 3V TEDLSITIRRE
., HESh, BRINANMEALT, YATLRAREGRY -EHEROI L, FRIVRAT—VaVvTEITSNETIVa VI,
HOETHOREETH2RIRAT—YavITRRENDI &,

EP9 In addition to relevant alerts associated with conventional ships, specific consideration should be given to those alerts related
to the operations and functions to which this Code is applied, as outlined in other chapters. Examples of such alerts would include but not
be limited to:

TERMICBEET HERICMZ ., AI— FABEASN I ERARUHEICEET 2ERICOVTIE, ETHHR S I LEEY ., HITERE
ENBIRETHD. COEILBERDHIUIIIUTNEENSD. CHLITREINAL,

1 upon entering a fallback state or upon recognizing the need to enter fallback state;
TA—ILINy VIREICASF=RIE T+ — LNy VIRBEICADDEEEZRHE LIz &
2 in case the MASS is not able to enter a fallback state when deviating from its operational envelope;

MASS ANERREMN Hi&ME L =AY, T4 — LNy VIREICHBITTELRWNGE ;
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3 in case of equipment failure affecting operations of MASS functions or significantly increasing of risk of MASS
operation e.g. loss of redundancy;
MASS #REDEMICHEEZ 5 A SMBOHER I RIEDTRL L E MASS ERAD ) RV AKIBICEKX LI5S

4 in case a system, that is critical to MASS operation, exceeds or is about to exceed its ODD; and
MASS BRICEELR VAT LM ODD ZBA-XIFBAZ S HEBE
.5 in case of ROC-specific alerts and conditions requiring attention (e.g. power failures, task station failures,

communication system failures at ROC-level, software failures at ROC-level).
ROC EHDEHRR WETEMNREGTKR (Fl : BERES. 3RV XT—L 3 VO#E. ROC LN TORIEVR
TLIEE, ROCLANILTODY I bz 7EE) NEELEE
EP 10 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.
ZW|E. FEILA-ZERCEETIFIRVEZEETIARL—EANMEATHFIRXIRT—2 3 U TONE HERXITEEE) OF-HIZD
ARREINDZE, ERIE. MDA RIVRAT— a3 VTHRBERETH-HICHEENICRRTEINLGZENH D,
EP 11 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.
BHD MASS DEHFERTT DI RVAT—2 3 VI, MASS TEIZT 55— FERET ZFEE. BIRL 1z MASS OZHRLEZ F| 0D
BRORAT—VaVICERETEFREFTHI L,
EP 12 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.
RAZERHIET LGS, FESENKRETHET. MASSHEZECTRLBOEEOABMOARL—2h MASS ZEFATEHZ &,
EP 13 The observation of abnormal situations and conditions concerning more than one MASS should be classified as alarms.
BEHO MASS [CRT 2EE KR CREOBHIE. 75—LELTHETE L,

17.3.2 All data necessary for safe navigation should be available, in an appropriate format.
REGMITICBHELZETOT—2 (&, BEUERATHAMRE THETNEZR S,
EP1 A MASS should meet the requirements of SOLAS regulations V/19.2.1.4 and 19.2.1.5 by electronic means.
MASS(E. SOLAS #281 v/19.2.1.4 R U192.1 50 BH EEFMFERICK Y= &
EP 2 Data used by or for input into an ANS or system for remote navigation should be in a machine-readable format.
ANS RITERBMAITURATLTHERASNS, HAIWVWEZNLICAASINDET—2 (&, BRAIGERATHLZ L
EP3 The voyage plan should be accessible, at all locations where navigation tasks are executed.
MBETEIL. MITARIDNEITEINLIETOERTT IV ERXARETHDIZ &

17.4.1 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.
fEstE L & HICRE SN D ANS RIERBMITI AT LIE. TOMEHEIMITLERETHI I LZHRT HIFEEHLLEThERE
YA AW
EP1 An ANS or system for remote navigation should provide a means to review and as necessary modify the voyage
plan at all times.
ANS XIFEFREMITV AT LI, fMBHEZEICREL, REICECTBET ZFRERHET S L
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 RITZEFEMITO AT LI, MBHENELS ZESN-CLEZMRICHERETHIIENTE, ZELELME
AEERIIL. ETTHILENTEDELEDTHDH L
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.
ANS X [EZMRMAT S R T LIC K ZHESFTEOEARUHESTEOBEL. MEOER (ZOELIORIEEE
L) GLICEagEE LGl e
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*.
MUBEEZERT 2 &N TED ANS RITERMITI AT LI, BEMER LA/ X0 R*%25E(I, MBHTENIMITLRETH
B LEHRTHIFEREBLLETNEE S,

* Resolution. A.893(21)

EP1 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.
ANS RIERFBAAT AT LK. MBOFHERVEHEICHRELZLETOMIT - KBET—2~OT7 7 X EREH#HE
nsZ&

EP2 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.
ANS RILERMAT AT LAIZE YER SN HBHET, MEARKEBETELIRTRRIEINSZ 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.
MUBETEIE. ANS RUY/RITERMITP R T LIEVICHMEICK L, MBOEERVERICVLELLTOERE
b

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 X ($iEfEMIT R T LG, fUBHEEZEICREL, BEICHLTBEYT SFBRERH#T S L
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