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HAZID: Hazard identification [/\H'—ROREIE]
FMECA: Failure mode effects, and criticality analysis [T — R A ERRT]
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Figure: MBSE components and relations
Reference) https://techfactory.itmedia.co.jp/tf/articles/1804/13/news002 2.html, (original in Japanese)
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Functional decomposition

constrains

Behavior

o

Allocation of ODD/MRC range

Status

Condition of Seaworthiness

|

Allocation of Internal ODD
Allocation of Environmental ODD
Condition of Hull health
Condition of Stability

Condition of Resources

APEXS functional decomposition
Purpose(Move or stay)

Type of operation

Type of equipment to use

Mode

Vertical restriction

Geographic restriction

Restriction

Traffic restriction

Horizontal allowance
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Behavior

Local ENV

Strategic Function Loop

Essential
instructio

n
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LERPP

LOED

Tactical Function Loop

LOED: Long term Object and Event Detection
LERPP: Long term Event Response and Path Planning
SOED: Short term Object and Event Detection
SERPP: Short term Event Response and Path Planning

Operational Function Loop

Cj— SERPP Heading Control —4  Actuator Vessel motion
Speed Control
SOED
—
Svstem Status Management Local ENV
Sub-systems CIM

Error & Fail Decide each Sub- Integrate of Sub-
Detection System status System status
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- ODD (Operational Qe5|gn Domain) Structure constrains
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Behavior

» MRC ( Minimum Risk Condition)
: BEMES AT AICEENEUERICEDS. URITHR/NERDIRREER L (F1TE)

« ODD (3. NEMRIR(CIE R T 3EDENERRIBICEERT S 2 DHEFENMFIET S
B External ODD: EUR. EiiiZFONEPER(SHERX I S0DD
B Internal ODD: #2sOBEMAREZFDOABIE R (XTI B0DD

in which the vessel can Wind direction

keep position and heading

Normal

Active monitoring
Failed: Remote FB
Failed: independent FB

{wmd direction & speed

432‘

MRC

PwNE

Outside MRC

210 150
180
Current speed: 0.90 (ms).
®  Wind speed at which full-scaled experiments carmied out
m— it DynCap. 8CoSptaNce limits. 10m! 0deg, He:

Figure 9: DynCap wind emvelope for the design condition. comparizon berween experiment: and simulation:
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R
H (Asleep, Non-Bridge, Off watch)
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Structure |— Parametcric
constrains
Behavior
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A awake Bridge On watch @)
B awake Bridge Off watch O
C awake Non-Bridge On watch @)
D awake Non-Bridge Off watch O
E asleep Bridge On watch X
F asleep Bridge Off watch @)
G asleep Non-Bridge On watch X
H asleep Non-Bridge Off watch O
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Classification of voyage (unberth to berth)
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Marine autonomous design team

Reference) BERALIBHEERENS https://www.ipa.go.ip/jinzai/itss/download V3 2011.html .
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Crowd type project group

Marine autonomous design team _
*TG: Technical group
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