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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.

DRI THERAY ME, ROCOBEREEEEH. MASSEEREDHERAMN 54 L2 FEME. BERURMOREMEICEELRITT )
AJIZD20T, BESN-EERUBREESHZZEEL. (ERMICHFINIZRLELANLEER LGN SHEERICHNT 51-0(C
EESNGHNFESE, YRTTERA D ME MASSEER Y/ RIEIMASSHEREICDNWTEET 5 &N TED, Fi-,
MASSDConOps (RUNZFMOE) 1L EZERT B &, YRV THERAV NI, BETIERMEZRMY LTHI &, HEDMASSHEEE
[SOVWTYRITHERA Y FEERT HHE. MOMMOEE~NDEELEEL. ChEERTILENH D,

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 RRIOELR) TERINTWEESIZ, BYRYRITERAAY FOFED, RRTOEROHLHERT Y TIZ
AULbhBEIThIEELHRL, COKSBYRITERAY MIUTEZETH., ChICEBESNZELEDTEEL

Nl MASS (including ROCs) and system design;
MASS (ROC Z#&L) RUDRTLODEKE
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 BEREICH B Z RIFTAIREMED H 5. MO EEZHME. MASS D OF X(& ConOps DEE R MEIE
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.2, annex point 4).
DRAOTERAV ME, EEETEFOERICHEL, BETLIEMMBZEZETIABICLIYVERSAG TGS G

(MSC.1/Circ. 1212/Rev.1HBERA > ~4),

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.
DRV & ZETRMENBUG VR ITEAAD MAEEZAVWTOMEINGHNELES G, HEMOT7+—< v ~E.
REFBICE>DTEHESN, REBLEFETOBRTEEINIRETHD, VRITERAY MMIFE, BENGENT—FRY
BRROATETL. BESNFU R OFE. RGN R EBHEOERRG L. BERVEREEREDOTA. 53
. EBEEICET 2EENLEBNEENIRETHD, VAU TEAAD ME, ConOps ITRBIBENTLND K SIZ, BEHET
% ROC ZEL MASS DER SN OE [CEHET SN\ F—REH/L. FULATIEAESE, BEEREK, Y4/ —KE, §
miEE. KK B, BREZFONY—FOM. OENTRET LIS VH L, PRATITAVvI. PRATFIVIGNTF—RLE
B¥bHIL,
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.
BRRASNIBERFEE, BE—OBEERIZTTEL, FARICERO SR T LOMREICFEEZ RIFT AREMED H S MMODOEND
FRARGELGER BIZEHEAEXRE) LEEBICANDIRNETHD, COLILHEEL. EICHFMCERINZTL—ILIYY
REZET., MILEERLAV—THBEINDIIDET D, TOEIBERLAV—ORITIRVICEHlTRETH D,
TERAVMTIEK, REMICREGHRFITEYARELGRY NYF— FEHBR L. #HRTEEONY— FIIREICE L TERT
%o
DR TEAAY FTRESNE-EBRFEOEMMEL. FER02.7EDORIE R URZ Y MERERETEIZHK > TRII SN A T4
57ELY,

1Refer 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.

RRfEAY OF M SRR LI5S, MAMIEEDO SNz TA—IL/Ny ZIREICAY . BMOBRE LA Y—ZiRET 5, MMOFREE
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BETHEINT. ffiih OF H L&A T HAIBEMED $H HEE X IFKREICHNT 51012, BEHLNT=T+—IL/Vy ZKELE
BEETHEENH D,

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—IUNY VKREICEBT DRV ZORENSEET H-ODFEMHE. BMERUFIBIE. 74—y I xdie LTER
N, BRIICERSN. TR MABEGR LD THMTAIEE S,

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, infrastructure, or the marine environment while the ship returns into its OE and the normal operation is restored.
MM T+ — LNy VREEICA D & A OF ICRY . BEEMMAEBEINSET. FAICERSNE=T+—IL/Ny I HIE
IC&-T. BEDEG., i, 1 VIS RTBERE~NDBELARELRYBE#TILENH 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 JIREE, MHMOKEBOS SR EBEITELDOAG., thoMi. 1 > I75F LLIEEFRBICHT 2BHOE
REEBTDHIELICDVTYRITERAD DT EN, BIENREINGZINELESHEN, DRI TERAAY FOERIZE
C. BHOBI LT+ =Ly VRENEZEMFODOTELRARMETEINELE LGN, TA—ILN\y VREIZHD &
F. FARTELGWIRYZL-0TELDOTHoTFL LAY,

The ship should be capable of notifying its crew and any operators when transitioning to, and operating in, a fallback state.
ML, T4 =Ny VREBICBITRVZORETERT BIE. JIL—RUARL—F~AOBEHMAARETHE TNIEES 4
LY,

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 A R UHHI D&, MAMOEEDHEEEDZRITRUERICMZ . MASSHEREZLLT D/ A LAJLVREAIZESE LA T (ER
BTN,

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.
DATLIF, REMICREGHRAREZIMY AN T, MR, RMES. ROC A RL—4%2, B, oMM, BERE~DU X
DERMNRICHZ DL IITHEFATEH & MASS BIEIERAEINAZETOIRTLALICIEK., SEMLGTRLEUENRHLIRIE
BEHRITIEODITIIAINtE—TANZALERATORILLNEEFNTWSE L, VATAICHELE5Z 5BKRITATHE
HRYBRT S L. HRTEAVERE, £ 7 ETHASATVWSIIRITEAA VM E2FEALTREICHE LTERT S
&,
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.
[MASS B UBEEY H(ROC D)Ea1—T Y TV - AV R—T 1 —ADHKET - BAIZ. ABOARL—E2~DXIEEZEXRT S
C&o ABEFIDEEETHCD) F. ZIL—/ZARL—F2 E MASSDEITEE SN AL TOHEEAICELE CEVICHET S &,
Interactions between onboard crew and remote operators should be considered in the Human-Centered Design outlined in section
13.6.
MEDY IIL—ELRBIEMBEFEOPCYEIRY (L, 13.6 BITHRINIABPDERIATEEINS &,
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.]
VRATLNREBIIRETES L ZRIET H1-DIC. MERVERDABEDA R L —2 M REEREICEEBMICEET 5
Eo ]
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.
DRATLIFBET, 2HREBFIRECEALOBREEGCEDEFHTTHLUMRNICEMETESZ &,
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, REEMNEE L ERSREG. fIEORTHRFE CRELKEZRIET S LEHRT
5T &,
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.
DRTLIF, BT IRE. 2RY. A—Y—BEHICERTDIENETE L. BEQEMNM - RHEMEH. FRO=——XIx
S A-ODEH - ERZAREICT H I &,
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.

VATLBECRKHEE L EOBREROESTNRELLBETH, BEZHBIOIARY TR
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TLEEETDHI &,
2 Systems should be designed to handle and recover from failures and continue operating at a reduced
performance level (fall back state).
VAT LG, BEICHLLTCEENSEE L. BT LEEEELANIL(T+—IL/Ny VKEE)THEZ#
MIDEIITHEETHI L,
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 LDEREDERTARETH L L EHRL. BITOESTERLO = —XDLEITIE LR ET v TSI L— K&
REICT B &,
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.
TETI AP A N—ZHBEH D, MASSEROCD VAT LEFRET X)) T4 ®/KREMA»AD &,
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].
T—RADEMREE. EEMRUKEZRIATH-OC, DFENLET—RAEEIATLEHRARAL L, LT, RXT+r—T
RAELBEBREDBIEDOIZT—2EFRATIRATLERFATEI L, |
9.9 Interoperability:
Compatibility and interoperability with systems, devices, applications, and technologies should be ensured.
DRTL, TWNAR, TTUS—2 a3 VRUHEHMTEDEBRERVHEELEREZHERT 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 ¥R T L&, et S EREHADENERIIT 572012, BEMLTRBREZYUEREZTEIIL, COTOER
ICIE, MG S aL—2ay, BERAR, HEHR., SATLHBRTEREINIBELEN-FIENEEN D,
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—4E, BELGRIAEEWMET IS, REEOSFT VA TORTLRIET7 z—XITEBMICES L. £ TORHER%
M- EAMNGATRAS S EROREHEHERT S &,
9.11 Transparent Design:
Ensure that transparency is maintained in the system design for systems operations and decision-making processes.
VATLERELEBRETORRIZONT, PRATLERCE T2 EHMEE#HIZFT 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 LDV 7 bz 7 Xk MASS ZHR— KT 5V T b7 (RIETOEBEENEBEHEINDY. BRE2TEX2T7THS
CLEEHERT B, RORAZEET S L, cnoDRAIE, ZRIGEOEAOCTIEREDOBHREL L. MASS O—F
ZETTAXRATHERT S &,

The principles should be considered as part of the approval process, and this may be done using software quality assurance
standards?.

CORIEBITOCRD—EHELTEREINDIDLELNHY . CNEV I b Iz 7RERIEZEEZFRALTITS I ENTE
%,

10.1. Proportionality

Software should have an explicit and well-defined operational desigh 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 b7, BEMNDTRICERSINERBEEZEDZE, VIR 7OFERIE. ConOpsTEZ bNBEHFEEHB AT
FE59. TOLSILHEANSELDBIREZHLET 5-ODICURITEAA D FEFTIRETHS,

[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 THEDEMMEIL. 54 7YA4 V7 IILEKIZHTz>T obD ATHER VRIS TRIEG B4,
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.

SNERICHT HIEHEE (LX) T4 VRY) ERAKIC, EELLAGVEE (ReMURY) FE#ESh, dUEhiHE
Thd, RERUVEF2VTa (HAN—EFa2UT4Z2EL) YRIIE BEE. AME. BEICHT 5 EBENXIEEROR
FEHLERY/IFHIBT B0, VI oz 7OERPEZELCTHE. ML, BEShdI 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.
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VI bz TIE BRASA 74V ILOLER. RULTOEBRETAOLRICE VT, BHAMLHARMEEEFZ TN
(FlE oy, FERAMEGRATRERICEY ., BANDEERRELEAER. T2V —X, RitFIE- XEZEST. BERKEEIC
BRATREAREM., AETOEX. BRAAEICOVNT, BRENEUICEBL TV LLEREIND,

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.

BUERZHRT 5120, VI bz 720K, BiE. ERT2EBCEANCK L CHAEEZEOLE S EHEAZTEALL
FRIEESE, VI b FIXEERRET. TO& S GHABOEAZERAETHS L, BR, HETME. BEE. 71—
TUDTVADEOHDMADIHEAZET. ERHPMHEZECTY I MYz T7OREICKT HHAEREEHRTHI L,
[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 bz 7IE, ERLGWVMERZBRE - B8 5ERVERLGVEEEZRTEREFE A TLEZHEE - FLLT 5T
LENOERLI-EEZR-TLIICEASNDI L,

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.

BETCEXATHEYI DT - N—FxT7IF BELGIL—LT—VZBLTEHINEIRETHD., VI+DxT
[T, SEITFEFGRRICTEVT, REMADLDY IV bEAET, BERLEBMICA>T—ELTETSASIE, (VI F
DIT OBGHERELZEEL, RRICHEST 2OOTOLRNEHRIATNDEIE, | SOKSI BV RATLOBRERT,
TOFERABEEICETEZM4 TFAIIILERITHIZ>TTRA MEh, REEEShDHI L,

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.

VI bz TIE, MASS DERZEET AN, BEICE L CTREZRIITIENEZED. EERHIERZTADHLOH
BB SINGINELE S0, ABITEDAXIREZRERL. VR ZHLEXER/MEL. MASS DRE, FREHDREICEH
BLE-ERICEEZEZXDREETIRAZETSHI &,

[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]
AEQRACH--EEOJ#EEE. MERY ROC TLEA—RUDHT E21=-OICEBICTIEATES MASS EICHEILY
SZBENHD, O, MITORELEHRAEBTEYR— T 2O+ 0HHM. MERY ROC ITRETILENH D, &
BFHEE. TETOEHICRSDENH 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 b7, BRLGBUWNAS TRZEHCKSICHEFRUVEET 2LENH D, (BRRILBEWVWNATREE#ITEHI2D. KR
B S R T LN T APBEARVT =TI T HERNNEEREBRT 5-O0ENGHELELCLIRELNH D, 1]

- 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

- IACS 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).
ZIT. MSC302(87) THRR SN T\ D MIBEMEE (BAM) BIZDEKRANIZH S Z &,

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

ETHERIEEIE. FEEZVELT DS 1 D2OKRICKH L TEBOZHENH > TTES AL,

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

determine appropriate actions.

ERIE. ARL— 2D RROBERETHICER L, BULTHZEZRET H5-ODEHREZRET I 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 RU ROC #BEEZ Y R— b T E51OITBELRETOIVRATLRIFERERNLOERE . HENEALHE
BEEEIIN->TRET LI L, E5IC, thDETOEREZ—ELAETUET IHELHFEATLEI 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.
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ZHREBORENT —F TV Fr RUZHONEI VLT ME, BITBEEOBVVEROKER/MET IRENEZRET S
&Eo
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.

fRE. WOTLEREZITRY ., EREBE~DTIELREHTEH L, MASS EREBETHEHIARNL—2I(E, EREEDE
—YURV A VR =TI —AHMNZEHEIRETES &, ARL— 2 OHIEME CHREREE HMI ZIRHET 5 2 &M
RTHHZ &,

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.

AIREZRIE, EREERT IMEICERIYLTONLIRIRT—2aVRETA AT USICABOARL—42 25E
L. DUEKELERICBLTT TV VADRRAEERAEXIEDO-OOBEEFRER NI S L, HlZIE, BIREEREER
[T, BEEBEENRBEINATVEIT VR T—Y 3 VITRERSN, BRINDH L,

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.

ZERIBVHROGACEARI AT =2 3 VIZRRINDAREENH D=0, 7I— N 1 DOFRIRT—30TEDELS
ICIRREN, HESh, BREEINEMNTEAL T, YATLRARELGRY —BHEKD22 &, 3RV RAT— 3 UTEITEN
=70 avid, OETOEETHL2RAVAT—2avITRERENEI &,

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:

TERMICEET HERICMA . AO— FABERASN L EARUVBEECEET 2ERICONTIE. thETHR LD EEY.
BICERINIRETHD, COLILHEROHICIEUTLNEENLA. ThLICREINEL,

1 upon entering a fallback state or upon recognizing the need to enter fallback state;
T+ =Ny DREEICA 2 1=RIET A — LNy VIREICA B EMZRE Lz &
2 in case the MASS is not able to enter a fallback state when deviating from its operational envelope;
MASS AVERMBIEM 5i&RE Lf=hY, T4 —IL/\y VIREICBITTEEMGS ;
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 #BEDERICHE L 5 A DMBOBEX I REDEL L E MASS ERAD ) XY AKIEITEXRL

=5&
4 in case a system, that is critical to MASS operation, exceeds or is about to exceed its ODD; and
MASS BRICEBER VR TLMNODD #BA=XIFBZZ 5 H5A
.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 WIEFENRELGRKE (Fl: ERES. 3RV XT—2 3 VO#E, ROC LRJLTD
BIEVRATLEE. ROCLANLTOY T rY I TESE) NREELIIGEES
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.
ZRiE. FEBLI-ZRICEET DIIR IV EHEETEFRL—ANFERATEIZIRAIVAT— 3 oTONE HRAXITEETSE) O
FHIZDHRTEIND L, ZRIE, DI RV RAT—2 a3 U THERERBT E-OICHRENIZRTINEEELH 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 DEHRERTTHARAIAT— 3 VITlE, MASS TEIZT75— FEBET HFE L. BIRLT MASS DE4RM0
BENDARGRAT—2aVICERTEHIFEREZET DL,
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.
REEBIEHL-I5E. FEBRI/IREBTIHIET. MASS REZET T LEHOEXDOABDAT RL—FH MASS ZERT
5C &,
EP 13 The observation of abnormal situations and conditions concerning more than one MASS should be classified as alarms.
BHED MASS ICET 2 ERLGKROKEBORHIE, 753—LELTHETS L,

17.3.2 All data necessary for safe navigation should be available, in an appropriate format.
REUMITITRELZRETCOT—2(E, BULEHEXTHATRE TR FNEE S0,
EP1 A MASS should meet the requirements of SOLAS regulations V/19.2.1.4 and 19.2.1.5 by electronic means.
MASSI&. SOLAS #R8V/19.2.1.4 R U192 15N BEHR EEFMFERICKYET &
EP 2 Data used by or for input into an ANS or system for remote navigation should be in a machine-readable
format.
ANS XITZEIBHAITORATLTHERASINS, HAIVWEZNLICAAETNET—2(E. EBRAIGERATHL L
EP3 The voyage plan should be accessible, at all locations where navigation tasks are executed.
MBETEIL. MITARIDNERITINIETOERTT IV ERAARTHDIZ &

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.

fUBEE L L HICREESN D ANS RILERBMITO R T AR, TOMBHENIMITLRETHLSC LEHRT IFRERL
FhEE S,
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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 RIFEFREMITY AT LI, MiBHEZEICREL, REICECTBET 2FRERHT 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 RILRFBAAITI R T A, MBHENELL ZEESNCLEMRICHRTIIENTE, 2E
LI-AUBHBEZIREL, RITTHENTELLDTHS 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 XILRFBAITS AT LICK BHETEOERRUHEAEOEBEE. MEOFR (ZOELID
BRIEZEL) HLICIEAREE LB &
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*.
MBETEIZERT 52 ENTE D ANS RITERMITO A T AL, #ENMMERLIZAA4 ZF O R*ES5E(2, MBEIMITLR
ETHEIZLERRTIFREFLRTNIEESEL,

* 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 XILERFBMITI R T LK. UEOFERUHEICLELZETOMIT - KBET—2~DT7 VX%
e (R

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 RIEEBHAT O AT LAICE YER SN HBHEIE, MENRKEBTET IR TRREINS 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.
MUBEETEIX. ANS RUY/RIFPEBMIT AT LA TICHERIZH L. MEOEERUVERICBHELZETO
BHRERETHI &

EP4 An ANS or system for remote navigation should provide a means to review and as necessary modify the
voyage plan at all times.
ANS RIFEFRMITV AT LI, MBHBEZEICREL, BEISHELTBET ZFRERHEI S L

17




(A% 2] #|EHRK

H EEMT S AT LR Mo s
%
£ A H
MR USapT A o
B4l A4 R M OMEFIT
i A = fiino i EI N4 M EREN % | LXBXDXd
WUAT X3k BREE AR TAREDOFEIA/H ) Atk K2 )E A
&S 4B 4
oM 4., & 4
B2 1 LT W O FiSE K ORI B, 4 H H
B EEMTS AT LD L e I
H &EMT S AT LA L7 R £ A H
K e oo H i £ 7 B B4

EEEM S AT DBV TRIEDE LSIVARRE AT Mk e & T, )

RO (TELIRVFEANICILH T DL, )

KIpDIFER EEDONLFH(TEHRIFEMICFEH T DL, )

K a7 RRED A IR 2 (B 2 1E, $53EY . B R, MK, BR, RSG5 5E LR HHEIZOWV TR
HIH2L,)

18




EEEZE 100 5

0. BEHEMY AT LAFDRED S FERAHRE D % - hiE)
BHEEM R T LEDIRBEDAE

B

1. @Al
2. BEREMYRATLEFICHNDE 1 QIELRE
2.1 RETEREDRE (X TV 1)
2.1.1 IBHhES
2.1.2 HERERESREARR
2.1.3 URIOPEAXIE
2.2 WEEHRIOREBE(RTY TS 2)
2.2.1 BEHEMY AT LEEER T DB DRSS
2.2.2 BEREMY AT LEEIER T e B DEISHER
2.2.3 URIOTPTEAXE
2.3 MLICHITERERTVTS 3)
3. BEREMYRATLEICHD DERRRE GEMIFDIRE(RTYT4))
4. BENEMIRTLEICND S EHMIRE (5 2 BILIEOERRERUHREIRE)
MiEE [ &322 EEMELE A DHER
MES I REBOET BN
MEEM VXO7EAXVEDERFIEE

19



1.5&8

1.1 FICHRICIEE T 2 BERHEM Y X T AR EREIEEBARESF (LT, [BELHEM T X
TLE]) DRBEDHEIE. KEICLD,

1.2 BEhEMIATLENMIMEENES 1Fﬁ§%fEEIJ(L,L‘F FEEERRE 11 &0 2 IZES
DEHZREITDI_EZRAEICLVIESRT

1.3 RAlL. BENEMIRT LEDERET. T’%ﬁz éﬁn@%fxfi 2T TITS & &L BE DM

BB GRETERBORE(RT YT BB HAIDIRE (R TV T2) RUMLICHT BIRE (R
TV 3) A CEMBFDRE(RTY T4) Z1TD,

1.4 A7V TTIHBRTYTIHXTOREIR. £ 1 BEPREICLVITV. SEUIEISSIEBEHE
MOZATLEMES FEDETDIRIEMEN T DM (LT . MIHAERRE D BELHEMM ] &
WD) EU TR EIIZEE R T D. £z ATV TADREIC DV TIE, BREFREICLY
TV BRUEHEIXBEREMM S U TR BEIIE 232 T 5,

1.5 REMICHEZICBREITIBIMEMIRATLEZFICBIZATYIIHNSRTY TAXFTORE
([CDWTIE BEICAREIZEZFEL LD ENS  BEIRREICEVITI . 8P, HRE
ZITOEHAIC L o T EHIRRAR UHEIREICEIVITIBZEEHY DD,

- sieEoTLRE I

> BENEMIRTLEICERTSEHEPILERI TN URIFEIAVMNRES.
ZLEHER)DHEE

> B2 EEHEOE ORI D RAT - B RS DO HEAT M

> RETRIEICHITBRIRITEZRA UL

ATV T2 EREHRIOERIRE

> BEhEMYRATLASEER T SHBEOMRERE (RTY TTTREINESRICE SO

> BEEMY 2T LS TR T DR ERES

> DROFPERAVNEBEFICLY . BELIES)

2T7YT3 MECHITBEREE @
> BENEY AT LS EEMT SIS OEHRER
\> UROPEAAINEEZICLY  BERIBE) — /

==
T

> EBEICHITZEENEMI AT LEDRE
Y > URIPEIAVNEEZEHICLY . BERER)

ms"u&mam;&m ELTOR

BEhEfARE LT ORI

REFIEDA X2

20



2. HEhEMI R T LFICHH B E 1 EIEHHRE
BHEREMI AT LFICHNDE 1 BEIIRE(RTY TINSRTY T3) DHEIAREICEL D,

2.1 RETERBEDIRE (X T T1)

2TV T1IOMRBEDHEE IREZ5EICK DR VRTLAICFERT DY T II 7 DOMRE %
TSR DHLRERESRERER. SRETERIBICHITD IR ITEAXIUNIL D &,

2.1.1 IREEE

MMFREE N SRDEBRICOVWTHREZERT BEICEEU TV S EEHERI 5. 8
B OEHYERD DB EEFT I TREEZI 3 IENTE S,

-1. BENEMY AT LEFZEHIT SMMMOERI T

BRIV E TN BEEMY AT LFDOHA EROEE SIEZREHTZNETHY.
BENEMI AT LEFEEH T SMMOBRE. BENEM T X7 AFEMEDREIDE. fafi
BEMEEIRSIARRAISE 11 520D 2 56 1 1856 4 SICEDHDMEADSIHESTHRFICDONT
SEHEHID &,

272U, IS BE R R ARE R UG EICEH T D& U THREDRL,

-2. BB R T AEDREERHRRRU RS
PHRLEL U TORBNEENTNBIE,

(1) EFHEMI AT LFDOHEEEK

(2) BEEMY AT LEDEMENDI N DL DBV RT L7 —FTIF v

(3) BEEMIRATLFDOT IV XLOHE

(4) BEEEMY AT LFICANINS T -YDEEERZEEL VWS I —F)

(5) BENEMIRATLFENSDESHNENINDIXNR (HIEHEEE)

(6) BENEMYRATLENMNES IRV (IRIEBKT BT TIRIZEET)

(7) BEEMY AT LEFNMESI T ITIRO—E

(8) BIEMI AT LEFEMENREINIBZHEICLZED

(9) BEHEMY AT LFNRITT DT ITIRIDSMENEITT T TIXIADIHET,
HBDWIZDEZEITOIHEE BITICET S TOTRDERR (BTICET SHHE. B
ITOEEM. BITSNIZMEN Y TYRIDEITISEYCHIG TEDFROFIEZ
a0)

(10) BEHEMIRT LFDEMERETEIN

(11) ERFREEMRETRIEN 5 DEHEFD BEREMI X T LADEICHEEEL S WAL

KFZDHENNFEEUERICURIERIMET 2D TOEX
(12) FAN—eFa T34k

21



-3. BENEMV AT LEDFS|E

LITOEBENEENTVDZE,
(1) BEFEMIRTLEEZEH I 5MMBEZSHI-. BEREMY AT LEDHE
(2) MRAZ AR TIRAISE 51 X5 1185 16 SICEHDIER

-4, ERETRAFMAHICEET SEH

LITOEENEHINTLDIE,

(1) YRTLMHHEEN. BIEMYRTLEDN—II3 7Y TPV INIITDRIEHRR
REDMISZERET D&,

(2) ISO9001 F. B G@mMEVATLERLTWSIE,

(3) BEMBEMYRATLEEZEBH T DY IRIIT7R/N\—RIIT7DEREMN. ZUMEER.
RIS DRENERBLUTCVWDCE VINIT7DEBEERUZHEICDVTIE. V22
L—Y3 EBRICK > THREET &,

(4) BERARAREZIURIDENEBELTCNDIE,

-5, REHHERTOCRICETIER

HEEM VAT LAZFORRICEWTIK. YRTLIVI U TICE W ERE IO
TRAHB2WEETNERFULDEFEMEZRE IR TOCINMFERAINTNDIZ &,

-6. BEREMY AT LAEDMEEHERERDIREE
-7 URIPEIX I DIRESE

-8. TOMMEELERHDIER

2.1.2 HAeHERR AR

HENEM AT LEFDEZMEEEIC DVLWT. UTOIUZ 2L -3 HFICLDRRICLVE
#ETFEAL VR EEMHRNT 5,

_1 ‘U(/Rn A

BHENEM I X T LFDRTERFEAEIC DV T MEEEKARRICINU BV CHEFRERR
RUBHRMENTEDCEZEYI a1 —Ya VAR IR ERAVWZEHBRICLUEEET D
CETDR UTDFRRZHRT D&,

(1) EMERET R E DR
(2) ERFREHIE DFESD

22



(3) A—=IN—=51 R DHEER

-2. B2 BEHE[EhEE

-3. FRERDFET- 518

BEREMY AT LAFEAINRERHICEDE R IERZMERH T DFREEDEN
TEDENTHR_EZWRE 1 HZR- EEHECHEEEDHRIC I VR T D&,

-4, IBAD5HME

BHENEMY AT LFICOVWT, M B SRR ZERITTE2RHDFENTEDE
DTHH_EEMRE T REBORIT EEMEEDHRICL VRIS,

HIDEH UTDRREHRT D,

BH. Bl THAEDIEERIC STz > T AT Y T2LIEDIRE (FBEH T EDWERIC LU
STENTE

BHEREMY AT LAFIE BEICHU TENSISMSCENTEDMRTHDEZH
T DRE) CHEERT D _EEULTERL,

(1) EMRERBDERDEEICHHDS T MENMERICEBEMI AT LEFES—

IN—TARTEDRIE. COBRIEIFHIEY X T LD SIEIIL . fEARIE CAVEICIT
EFENEHLE T BREDTHDE,
(2) EBMERETFEIED O@EUIEIBE X ILERNFRINDIGEDMEADSIHTICH
o TIE RENBISHIER T T DX TICE T DR, EREEED NS ETEE
IRERFENBREICRESNTLD &,
(3) EREENSRIRUIZEZE. R IDsIMENRRSN TS &,
-5, ERERE
BENEMY R T LAZOERESIEMAEIC DV TIE IMBE S 5. RHDESR - HIfEISATIC
FUVWTERD, B EMERIRERIRRISE 11 2D 2 55 1 185 5 SICEDSEYICHHE
ZAONTVWBRZEEERTD &,
-6. [FERECER
-7. FDfs

BELEMY R T LAFEDIGIRECEFIEAEIC DL T B EME R BISFRAISE 11 20D 2
% 1185 6 BICEDDUERFRNECHINDIRE CHD_EZHIRT D& HFIC,
SCERDIRESGAT (A, FE _E3F) WECEFR A AIC DLW TEHEER TS &,

23



BENEMY R T LEF L. I EEME R RRAIE 11RO 2E 11BE 752DV T,
FOMEBERNNEE R DIEEERE I DL IORETTINTVDRIEZHRTI &,
2. 1.3 VRIOPEAX K
AORAEEMESRIRREIRAISE 11 2D 2 55 2 TBICRWIRITEAX N EERBT D
XK NRITEAXINDEREICH Iz TIZ MBEN YRI7EAX U DERF
IBEEZICEDEEmIT D&,
2.2 BB EHRIORE (R TV T2)

ATV T20RE. BEEMY AT LAEZEBK T DM IMICEEH SN/, H5H
UHEBERAI Vb BEEE R ARERVREIEEF CRODIMEEIESEUTVWDEZHERRT
Do

23, BCATLU TV SMMAICERIN T SHEBOBA. 2Ty T3OREICHV\TH
E:B\j%;t:e—.rﬁb?%%o
2.2.1 BEREMY R T LEEE T DHEESDIERERESR

LTOERBEZHERTD .

-1, HeEEA T RE T DItRE

-2. MERUTEGDFE (OMEEE. B, 7o—MMIXNIT2REZED)

3. YVIRNIT7PRGIN—ROIT 7O R—RMNEDFRE

4. BE1—NIONRIIAII—TI—R
2.2.2 BENBMY R T LEEEH I DR EERER

LUTORREHEET D&, F/o, AJREREERE TREA DS SHEEIC D\ T O
Id&E,

-1, HEEEHETRE T DItk
-2. BERUTEGDRE GOMEE. A, 75— 2InEEED)

3.V INIIPRO/N—R I 7O R—R U MNED®E

2.2.3VRITPEAXUK

ATV TTIDNVRI P EAX D MERDNEENEMY AT LFDFHRETFICHRICRR
INTVBM BRINTVED D72 FRUCED LSBT UADENAFICSONT,
MBEI YR 7EAXVEDORBFIREICEITREL THEET S,

24



2.3 MEICHITEIRERTYVTI)
ATV T3DREDHFEIUTDESY,

2.3.1 BEEMYR T LEZEN T DHEENBECRESN TVSEZHEET D,

2.3.2 LT DO AHBRIC K WEICEMF T B & =R T Do

-1, UGN EREAEFOEHYVICEFT S CERUBEEERY AT LAFNBRELZS
BICHEICSISHITE CEZMHRT D,

-2. BEEMYRT LEFEMATEIMET SMDIRTLAEDTIHHICEKY. MADZEHICF
ErHLETRVNEZHERT D,

2.3.3RITPEAXUK

RATYT2ETDIRITEAX D NMERDNBENEMY X T LFDFHHERETHICHEREIC
REEENTLNSMN BEINTVWGEH O FRICED L DRIV T IANENNFICDOWN
T HMEEN VRIT7EIXVEOXREFIRSICE DT RMEL THEET D E,

3. BEEMY R T LFICHD DERFHRE GEMFOIREB (R TY4))
BEREMY AT LFICH D SERFHRE (X TV T4) DAEIEREICL D,

3.1 EMEFDOREIL. BEREMIY AT LZREBEL TV SN EEEREISE 11 RO 2 (CEHD
BEHISEEULTVWBRCEZ FLEICBVWTHERTDZE,

3.2 COBRBEDERICHIZ>TId. BEEMYATLASENMES FTENDYRIELETEMENIEST
WD & AL SR TIRAISE 51 56 2 IHOEREZ(ITREZE 1185 16 SOER
MHREICHSTINTVWBIEEERTDIE,

3.3VRITPEAAK

RATYTIETDURITEIAVMERNEENEMY X T LFDFHERETEFICHERICRREIN
TVBMN ZBEINTVWRD O IZERI T UANBEVWNFICDOVWT WMEEM VRAI7EIXYD
FOEBFIREICEDETERBL CHERT D&,

4. BEHEMY AT LAFICH'HD D EHARNRE (55 2 MLUIRDEIIRERUPERE)
L5C 3. DR E E SR UMIIREEIE 2 32 U2 IR B E OB HIRNE T 93X T
[CIT5 EHRER UREIREDITEITEREICEL D,

4.1 BEMEIRAIE 11 D 2 ICEDHDEHICEEGU VWD EEZNERICKVIERTD I,

25



4.2 iz 2ERITARRISE 51 556 2 RDAREXISZRAZE 1185 16 SOERD IMRICH
SEN BYICHER SN TV EERKERT DS,

26



fiEE I &2 EEHEOLEHEEE DR

BZe- BEHEEEHREIC DV T 2 £ ENERHZRBEL VS ez RAL BV 1L —5—F
ERWVEYZIL—UaVICLURERLRITNIER S8,

1. M T U ABFDIER
V21— 3avETIRODOFHED T UARIL ORISR I VT UANSEBRIND &,
M T UARRC(E EAD T IR FREYFUA GBI )A) EEE Y T UARCESRI )
Fead PRV TV ERITID) ICOVWTIK T TFEDBIR CTRESNDIEREERL T
VFIAEREIRT D,
ERICH Tz 2 TIX BENEMY AT LEFZREH T SMMDEEDENZ L <MBIMEFDER
EZERUCE/NTA=Y (HHFMOKRES | REBERE. BXHES) ZREIT D&,

1.1 BERUFUAB(EEETUA)
HEAVFUABE BT - 1SRTRIET 3 RAVEGHN SEESNBEAE BRI
SESBUFUABT. E ] - 2157 84 89— DIFUA,

—- <

X1 —ﬁéh\ﬁa%

27



A 7 B [« D E
|| 4 1
)\ )\ )\ )\ 4
F G H | |
FIREREN
1> 71 1 1 1%
K L M
. N 1341 (ZEEHL)

n ! ! DITBHSFUA (13)859-2)
AA?T AB ?#1 AC ?az AD? AE ? AF ?*1 AG ?n AH ?#jo,,; Al ?wz A ?#‘1
s 5 1 “

\ 1 1 1 s L || | 1 1 15,

AK ?«2 AN ? zl’i _:;2 ED él_? BE 1 _gl BF _’g BG _:;2 BH {:;: Ell"\ " BJ _,;1
wdl |7 1 i, 1% | | 1 1 15,

BK BN cD CE CF CG CH ;sz Clc\ C) CK
= IR IGREE s o o s s
wdl 14 1 L, L Y| | 1 1 1, || wdl
CN DE DF DG DH w2 || DI D] DK DN EF
. 3 bor b 1t | b b ba s
14 14 L Y|« | 1 \ 15, || w4l 1 3,2
EG EH )9‘2 El EJ EK EN FG FH P‘l Fl F)
1 1 S 14 N
o L, by b,y b || ds,, s PR J 17 Lye
FK FN GH /0‘2 (3; G) GK GN ':;"\ #1| | H f"‘l HK /onz
W% W L (e | Db, || <1 1 15, || wl
ool T 2 03nERYFUA
lé) L‘bﬁz #‘.[Jl 1".’ ﬂ‘{l}-"gz &l\b Jl(.lo
(67)849—=>)
CC-F CC-G CC-H CC-l
J K 131 (ZitHD) D3Z@ERSTFUA
alla | T (4)85-2)
I-2

28




1.2 REVFT AR
PR T AR RBECTREEL S DREMNQERZMA <HEULIZIVFTUAETHY. X
[ -1 REFTUARBFEFEYTUD)AERER]T -2 PRV FUARFEIRY T UA) TS
THEIND,

=1 -1 FEYFUARGEYTUT)
No| SREMEXR HEX

BFMAERMIC
XU CREING S

BFEMNTFHL
BVEIEZETD

TOTEEYH

HEBEICLD
3| CHBETEIN S
BEENIREIIN
)

& fi i B 1F B S
AIERD

29



x1 -2 PREVFTUABGERYTUA)

ESELEES

No HED No| =mmE® HED
EEICAE
WPT(Wﬁ‘I',;;“’ X /)1L I:I\/)Il:’

5| B BT g | LSRR

el IS THATS
)

o | EFOMEER o | BIEDOE
795 T3
e M, U<
7z~ = y

7 gﬁ”w’&*ﬁw 10| [HIABAHEZ

795
11| MBZEEIT S

30




1.3 =Big> A
1E7122 - FEREOEMEREN BRI RBH N Z R CI D& R 5726 RRICEENEMRT R
TLEEZFERITIBEERU T UAT T TFERRD AIS EDT—9EELEITERIN
BEFDOREAIFTIABKORE T IUABTIHRRUL YT UADSE, W<DOHDIUF
DADEFGIICRETDLDOICRO>TVNDRIE,
BECEBEYFTIADYZI AL -3 VERIZH =D TIE. MHDIRREIC L BEFMEREDE
EZZBEUT. oM UHHESRINIRRROERIT - BERERECERLUTITOC S,

1.4 EHRIFIA
BEDEREFERRA YT IAT RilCHh > T FEY T UA X FEBIH A
[CHAAATRET D EMTED,

2. FHEER

A FUARBDY 2L =23V DRBEREVTER AT MBI R U7 ZA—=230Z2H A0,
BHOEMRICL DB EZITD &,

2.1 FHiTEIR

BFfne D/ \EeRkE

BFME D&/ B fuE e

BFME DR/ NEEA AR

XA R GHEEEE VD T4 - vh TR L)
B &Y DERAMEREER
BRHEYDAUELR

BFAafnfl e DRZEER

ERHIERRIE(C EDEFRS)
FEHRNEREREFIERRINE(SI BEDRRS)
TOvF I REERIIE(BC EDEFRS)
BRI L RBEFRIIE(ES fEDERRT)

A AZEL

fied. D DCPA XU TCPA DEFR3I

(SESISISICICISIOIGIOIBEVYS)

— R EEABAMERS, BBEMY AT LADRIICHIT ZRIEERRIKRESE,
https://captain.or.jp/?page id=11561

—_
~—

31


https://captain.or.jp/?page_id=11561

3. FFIRIC & S5
3.1 FHEAE
BRRICEZFEICOVT U TOEBEH 1 RU2ZHET 2FFIRDERBICLDEE
TIION B LEZEERADES M. ERICLDHERBREDRRZB IR BT GEE
DHIZEITS . 25, FHIZERE T 2EFIRIEBHDBREF CHOTLIRSE),

3.1.1 BEREHT
UTOEHRUEHTEMMIERSNSBENS 5. BLIALEE BRIEZOME
MBI NSMES - KE T, AEDIHDENERZEE TS,
-1, EE T EMMORES NN 5,000 VU EDGE:
=iimi () LLEDREFEZITTZ1R. FEN 25,000 b LLEDAMAICSH UV TR
BEREREIDE,

-2. BEHTEMBOAREEINHEN$ 200 ~2LLE 5,000 hUREDHE:
PRiE Rt (fE) LLEDREFERITTZR. 822200 MU EDMMAICH VTR
BERIDE,

-3. BETEMMORE SO E 200 FUREDHE:
BT (i) L EDRFFERITL. fftICHEVWTERMERZE T &,

3.1.2 BREH2

-1. KSEAN

-2. BHEYIFT BHE. BFE (BRI 28 I 5&EXIIMMHDIEICEET 53
BOEBERE UL BRI EEEE SRIEREICIRD)

-3, BEHEA(—IRBERT(E) ZF8 9 2B X(IMMOIEICET 3. EHIEE L
[FER B HEE SERE CIRD)

-4, BEHEE

-5. B LHRLZE CELRXBT VY —EF5R0RE

32



fEE I FEBORIT ERKEDHER

1. &8
1.1 HEEDER
FEE THEA I SHFENTIRIE TFRDEHY,

Z 50
BIAE—R BERIRAN. BERSL(CIEEPE S BV, BIIRAR AR, JOFH
EHRAN. ERATICREE AS BIRMR OB IR
BRI REEN SRR L. AHENLE T S E0E S CORM

BHRRICIEEZHD | YMRRASRY—DERHIEES N SEEE T, BELIRMIC5 S HL THDLE
BN LI5S i g Si%#n

B BN PARIROAAD) THA RIS —DERZERIRE LR VEREIHTO
Eaile)

R EEE R TRFRMMEEEM T Dtz S OMES CDEM

AFA B R SHFETOEM

BXAICHEZHD | TARRASRI—DERANEESNSERE T, EERIITEELINS AE
AN ERSESi

H&EMN BIEAICREZ D BREMTTIORELZR. BEEANEETSETO
1#in

1.2 BRERDERIT - EREEEICDOVT, g B IR ERIT TSI DO OHEN TED &%,
V22— YaVERICKVERLRITNIERS RV, 72U BREM. o FEfUBERM N U
RIFUBEMIC DV TIL MefADEMEDRIBOEEZEHIETE 12 RKE 1 HE 150
BRI (TCS) ICKVFIEIS NS &

2. 921L—Y3VEER
2.1 —fig

2.1.1 4ADDEME—FBDEM/NG - ElMMAATZERRY T )AICHU T BERERY X
TLENEEH SN R ST AORBESVICEFTCESlEZEYIal—
V3 VERICK VT Do

2.1.2 ERYTIATHBN RN RRICEA T ST —IBRAREENERAFRT — Ik
TR S 11, BB RIEEINERE X I RF LU RITIND &,

2.1.3 BERRRM. BERRICIBERZ M D BN, EREICEOREZ 4 5 BRI R UE KRR
[CDVWTIK 2.2 IRV aL—Y3 VB EEmd 62 &,

33



¥
it

2.2 IR
2.2.1 Y229 —THERATZEEFEMI AT LHEE S NS (LU, I5Riaha1) D%
HOEENET IVIEIRD-1.005-5.&EmETDENDZERAND L,

-1, #MFEZ T O ERBEDFBEFREVTERASNS 77T 1I—IDMEEE EETDERFIC

L DIRNOEEN ZE I TR AIRE CHD &,

-2. PUF AT N\DEFHERICH T RFBEDISENEYI THDI &,

-3. IR URON IR BB R U IENER 2@ SRR THD &,

-4, (UE. BAROFEEISEDREBBEED /1 X EEZEAETHD &,

-5. #FEZETOKENVEE I DEERMALATHRILEE Z LA THD &,

/

2.2.2 ABRIFTUA L HEMMHDEHERU BELEM S R T LDEMETEIIC U 218
INF— MO ICHELSRED RN [CHEER TED LD RD-1.05-5.0BH%EmET
D&,

-1, BRIV T UATE R DIEME—RIE. HRMAORE RO BENEMS X T LDEMER
SHERICISU CGRIRT 2 & LR LGERMZER T 202 ERERUEHNE
FNDIBRIEMZEHAR TUAICEDHDE,

-2, BN —DIHIRME—REICKI-1 S -4 (TRIEDERANDE,

-3. WEMMHDOER&ECBEEHEM Y AT LDEMRETHEEIC IS U T, RIR AR IR/ N5 —
VERIRL ZOMEE THRBRTUAZER T D&,

-4, AELFRAEUTE TR(ZER) IR UTERIZERE L. TDRIEAAEERT D&,

-5. BI-3. X U-4.05FBRF A ENBFEDHEAENDELTICHLTIZaL—3 VI
FOARZEERITDI_E,

WP9
R & N; de :Berthi
Unberthing: LA ;fg’mﬂowg ‘\
ing- ina-wiy 3 122 5deg
Leavmg_ I Unbe_rthlng'cﬂlhg Length  :100m
Harbour: Leaving: 90° ki = L
Approaching: Harbour:Z= &t/
Berthing: Approaching:90° i - /
Berthing: B Nav.mode: Approcing
iz +22 5deg
Len 500
E i2knat
SEEREE i-m
WPE
Nav.mode Harb
HE 167500
Length  :450m
BE :7 knot °
FEEEE m
WP3 WP4 WP5
Nav.mode :Leaving Nav.mode Leaving Nav.mode ‘Harbour
#HE 1 45deg i :90deg i :90deg \
Length  :350m Length :300m Length  :700m
BEE 145 knot WE  6knot #5E  c8knot °
JEEIEE  500m FRTREE -m FelEEETE £500m
WPT
\ Nav.mode :Approcing,
e +67 5deg
. - - ° Length  :350m
fE  isknot
SR 1500m
Nav,mode Unbertn
WEH{ 45 deg
25 122 5deg
Length $100m
HoiE 12 knot .
REBLETE (m (% =0)
WpP1
Nav.mode - "N " E (80° )
HE Al 20deg (270° )
i tdeg
length  :-m 5(180° )
f52  0knot
SOk m

BT T DB

34



S S S
(a) Crabbing (b) Forward crabbing (c) Aftward crabbing
N N N

+h

S S

(d) Pivot turn (e) Forward turn (f) Aftward turn

I-1 BEKIRMIOEM/NY—2

N N

,""Heading change
\ Oy

S S
(a) Straight acceleration (b) Turning acceleration (6, < 90 deg.)

N

{~ Heading change
““‘T"-.“ Ay

S

(c) U-turning acceleration (6, =90 deg.)
O-2 BERBITERZMH S BRIEMDIER/NST—

35



Heading R .
changek/‘-;‘s\ .
By T

S S

(a) Straight deceleration (b) Turning deceleration (8, < 90 deg.)

Y

Heading 3.
change ( )4
0y \

S

(c) U-turning deceleration (8, > 90 deg.)
0-3 EHRXAIICEEREZ M D BRNRMOZEM/N5Y—2

N N N

S S S
(a) Crabbing (b) Forward crabbing (c) Aftward crabbing
N N N

S

(d) Pivot turn (e) Forward turn (f) Aftward turn

I-4 SXEROER/NT—2

36



2.3 ¥

URICHEL, BRABRERICT I 25 ZE EELRFIUTRS RN,
2.3.1FRI-1 SR IHEEEEZAVDCE,
2.3.2F%0-1 ISR MEEEZIE. RI-2 ITRIREZRRER I D&,
2.3.3 BRiEM. SRIEMICP T I MBEROEREARADZEE(L, RAIELT 10cm/s LR

THhdlE,
2.3.4KR0-1 ISRIHEREEIENDS5. 81 2.3.2 KU 2.3.3 [CHREINB UV ERESEIZ DU

T HSHUHERELEIHEZRAWS Z &,

RI-1 BRIEMZNERE T DIEMEIEEEE DMERETEE
s o e | BERICEEE | L. | BEAIOREE o
Ea e BIRSE | B | TLlooees | BPEM | TTLone " | B
R RE WP/Leg O O O O O
SRERE WP [e) [e) O O @)
EGAA WP
EERE O O
MERICHTZ | BiEhE O O
BAB AR
NEAARE WP O O
ERERE | 2% WP O
CEWP:#2HA. Leg: XEHR
FI-2 BRIEMENSRE T DEMFEEEEDMEIEZEDRIE
st IR P A e an BRI REE i on
Ea-ired BRI s SR Pl ERRMN
BERF B
1.0 B 1.0 B
B RE 0.5 Loa 0.25 Loa 0.5 Loa
ZEHhF ZEHhF
0.5 Loa 0.5 Loa
. TRR:-25% TRR:-50%
R +1.0 kt* +1. .
EERE 1.0 kt FBR 4 50% 1.0 kt FIE- 4 25% +0.5 kt
EGAA
R +1.0 kt +0.5 kt
mEAtR= | 10.0 deg. 10.0 deg.

X EBEFOEEYARICIIBE LRV E



MEEN JUXIT7EIXVEDERFIEE

REUVERIVETH EREEKUEMSRETRIBNEY TH S E BRI RITEIAY
MMEKWHERRLRITINIERSR,

1. YROPELZAXD FDENE

DROTPEAXEDEREICHT=>Tld. BAREZERE JIS Q 31010F0&EYZRTOEXIC
KUITOHNRITINIERS R,

F7z. BRI R 2 A EBIRESE - MEGURI2040 (CfR2LeME B ERERR/ &
NEMMMD R VBB FIEEZE 1 ZSEZE VT JRITEAX N ERBET D&,

(BEB)IRITPEAXIbER

AREEFIEUIS) TIRIRIPEAA VR EF BRNEDLSICUTHEZRITINERE
U SSICHMBRENE SN ERET DRIIC ERMRUZDENSUEICLOTURIZEDHT
DS EINETOCRERET D JRAIVRIXIED—ETHSD, JIS Q31010:2012)

-

BENEUR T ASEERTBICHY, URIDEEDES, U FOSEZR
R H R C RETSMMSIE)DEE N
« BT OB Y27 LERAT I T—AERE
- ERYAT\Y—F GBI, BIERURT LEOTE. B %)
. EETATWE (A, W HE) OHEOAST %

1) 29554 « NF—BEHBRBRICEREH UL
- ENC-HEORIUYIETRUESORATE
- BUURTLDSET—9%E5|H

x { YRIDLARIVESS . URI DU ERUEEERRT 3720, L FOBEFIEST

« UZOGHICEVWTEESULEUAZIZDWTERSRER
« DZOERERER DR ERIERET

1) R Hih

{ a2 2B R U IRET

o /

JISOTOLRICELD ATV TTDURITPEIRXISDAAX—=T

2. A7YTBDURITPELAX VL
2.1 ATV FTTIDURIFPERAX D

BHE CHATNSSRZFEFCRAZTVN BRINEN\T—RFIRIDFEEZITI. T

D& FR T IACHEDRIVOTEIRUEEDOKRESFD IR I EITV.EIRID
BRRERRE) AV ZEIT Do

2.2 ATYIT2NBRTYTAXRTDIRITPEAX
RATYTIDIRITPEAAVMERICOWT, BELEMY AT LADFHERETEFICHEERIC RS

NTVBN BESNTLWRED 2 EER T IUANRVWHFZHERUBEICIEU TIRI7ER
AVRDPYELZEITD,

38



