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Awareness Test

5|F : Transport for London, ‘Look out for Cyclists’ safety campaign video clip
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5|F : https://www.youtube.com/watch?v=cPMvQph]QIE
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Driver € Responsibility =& Automation
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SE{L L)L

SAE J3016"LEVELS OF DRIVING AUTOMATION

SAE L2 Definition: Driver needs to monitor > ' = SAE L3: Driver ¢

RS-

Driver continuously Driver continuously Driver must monitor I Driver does not need to| | Driver is not
performs the performs the the dynamic driving I'' monitor dynamic required during
longitudinal and longitudinal or lateral task and the driving : driving and driving defined use case.
lateral dynamic dynamic driving task. environment at all | environment; must
driving task. times. | always be in a position
: to resume control.
: System performs the
] lateral and
I longitudinal dynamic
I driving task in all
: System performs the situations encountered
i |ateral and during the entire
i longitudinal dynamic journey. No driver
I| System performs driving task in all required.
: longitudinal and situations in a defined
I lateral driving task in a use case.
System performs | | defined use case.
longitudinal and I | Recognizes
lateral driving task in | ! | performance limits
System performs a defined use case. : and requests driver to
longitudinal or § | resume dynamic
lateral driving task | | driving tasks with
No intervening vehicle task in a defined I | sufficient time margin.
system active. use case. :
I
1
Level 0 Level 1 Level 2 : Level 3 Level 4 Level 5
A Partial I Conditional High Full
Driver Only Assisted Automation : Automation Automation Automation

¢es not need to monitor

/=

5|F3 : SAE J3016 Levels of driving automation
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- [

AlL1 AL2

AL3

AlL4

ALS

* No cyber * Manual cyber * Cyber access * Cyber access * Cyber access * Cyber access
access access for for for for
autonomous/ autonomous/ autonomous/ autonomous/
remote remote remote remote
monitoring monitoring monitoring monitoring
and control and control and control
» onboard » onboard » onboard
permission permission not permission not
required required required
+ onboard # onboard # onboard
override override override not
possible possible possible
—= ~ f—
BEVRTE : AR BEURE AT A
5|F : .Edward Fort , Global Head of Engineering, Lloyds Register, “Autonomous ships - LR approach” January 2018
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Operational Parameters

Own vessel
Displacement

Draft (Mid)
150,000 ton 125

Approaching Point W/H Position
latr +35.247305 long +139.39171
+ Nortk ath + East We

Tug
Max Output Tugline Angle
57.5 tons 30 deg

Available thrust

M/E (Full) Tug (Total)  Wind force
88.8 tons 1724tons 162 ton:

1699m  Plot Interval

1min  ~
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x1: HAZID : Hazard Identification
*x2: FMEA : Failure Mode Effect Analysis
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System-Manual |Verification [B2.2 |Proper consideration on  |[Failure in A. No response by human Slow reaction Collision Y|Y|Y |Alert 114 Y |Y|Y |A.SetproperI/F. 1|4
Task human factor is required |verification of alert |on plan verification within time. standard. A.Conduct familiarization type of
for avoiding man-machine |by human specified time due to alarms.
miscommunication. inadequate warning system |Increasing risk of B.Discuss the procedure of APS when
B. Improper man-machine |collision. human does not notice an alert
I/F to understand escalation.
background/or intention of C.Design Human Machine Interface
action plan enable to notice for AP-Status changing
C. Improper man-machine with clearly reason.
System-Manual |Verification |B2.3 |Proper consideration on  [Failure in A. Improper man-machine [Incorrect Collision Y |A. Designed to determine detect APU |1 |4
Task human factor is required |verification of I/F to confirm working operation due to | Grounding failed(Freeze).
for avoiding man-machine |working condition |status of equipment miscommunicatio
miscommunication. of system by human n of Human
machine
interface.
System-Manual |Action and B3.1 |Proper consideration on  [Failure in manual A. Insufficient output Possibility of Collision Y |-Indicate the usage of proper 1 (4
Task control human factor is required |operation to content which could human |improper ship's | Grounding simplifications ship's maneuvering.
for avoiding man-machine |execute action plan. |engage manual maneuvering [maneuvering. - enable monitoring or FB of control
miscommunication. to follow plans result. IF design.
-Execution Action planning detect the
difference of o plan.
-Alert properly about speed and track.
System-Manual |Action and B3.2 |Proper consideration on |Failure in reviewing |Inadequate warning systems |Execution of Collision Y |Display the (2 (4 |6 Y|Y 2 |14 |6
Task control human factor is required |execution of action improper action | Grounding mode
for avoiding man-machine |plan planning. recognizabl
miscommunication. e indicator
of TCS and
Autopilot.
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4-7. FMEA (Failure Mode Effect Analysis)
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Effect of failurel

Effect of failure2

Alternative

ProvisionZRBEL1- Y AT LDER

Failure

Failure categolﬁ

Failure

taskl E

Failure

status1 E

Failure

task2 |E|

Failure

status2 E

Local effect

End effect

Local effect

End effect

"]

Truth

TablE

Alternative
Provision

System end effect

detection

"]

Single line failure

APU-DTC

disconnect
APU1-DTC1

NA

NA

System lost redundancy of
communication

System may not be affected
reliablity of information

NA

1.APU:0
2.APU:0
Lline:x
2line:o
1.DTC:o
2.DTCo

Switch to the other
system.

AP Normal1l

APU
DTC

Single line failure

APU-DTC

Mulfunction
APU1

NA

NA

System lost redundancy of
communication

System may not be affected
reliablity of information

NA

1.APU:x
2.APU:0
1line:o
2line:o
1.DTCo
2.DTCo

Switch to the other
system.

AP Normall

DTC

Single line failure

DTC-Contorller

disconnect
DTC1-Controller

NA

NA

System lost redundancy of
communication

System may not be affected
reliablity of information

NA

NA

1.DTCo
2.DTCo
Lline:x
2line:o
Cont..o

Switch to the other
system.

AP Normall

DTC
Controller

Single line failure

DTC-Contorller

Mulfunction
DTC1

NA

NA

System lost redundancy of
communication

System may not be affected
reliablity of information

NA

NA

1.DTCx
2.DTCo
lline:o
2line:o
Cont..o

Switch to the other
system.

AP Normall

APU
Controller

Single line failure

DTC-Contorller

Mulfunction
Controller

NA

NA

System unable to allocate
order to actuator

System lost auto control system

NA

NA

1.DTC:o
2.DTCo
1line:o
2line:o

Cont.:x

AP Fail

DTC

© Copyright 2019

MTI Co., Ltd.




B e ==
4-8. HAZID-FMEAICEDWEURD T AA MEER
BXFAaDUR 010

Extremely Resonably
SEE Very remote Remote Seldom Probable | Frequent
A remote ry probable .
NS
RAE 1 2 3 4 5 6 7
Minor 1
Moderately )
serious
Serious 3
B fFin
F3-mitigation
A4.1,A4.2,B1.2, E1.1,
Major 4 ' P ETe Bl F4-mitigation’
P GRITAET A3.1,A4.3,A33,B2.2, B3.2, F3-common (€12 E1L3), (Cif, @20, CEil,
AL, a2 D11, D2.1,F1.2,FL4, FL5| A3.2,CL5 E42, FL3 |€3:2,D12 D13 D31, D41
Exceptional 5

2 2 © Copyright 2019
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Extremely Resonably
SEE Very remote Remote Seldom Probable Frequent
BAE remote 4 probable a
ELNE 1 2 3 4 5 6 7
. YR aAZa=l—av(t&y
Minor 1 FrCRETBIRY
Moderately 2
serious
. Serious 3 '
=E E1—vY I8 —DHRIZEERVER
QJ:EVZTA F1-mitigation F2-mitigation F3-mitigation
o g A4.1, A4.2, B1.2, E1.1, C1.2, C1.3,C1.4, C2.1,
= ’ E2.1, E2.2, E3.1, E3.2 D1.2, D1.3, D3.1, D4.1
Major 4 F1-common F2-common - F3-common
Al.1,B2.2 A3.1, A4.3,A3.3,B2.1, B3.2 A3.2, C1.5, E4.2, F1.3
D1.1, D2.1, F1.2, F1.4, F1.5
(k1 isk F2 isk
-new ris -new ris S Ry
_ A12, A2.2, BL1 £4.1, F1.1 Rk Cianeem S
Exceptional 5 | 823,832 | | FEIREETBURY
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Resonabl
Extremely remote Very remote Remote Seldom v Probable Frequent
probable
Criticality / Freq
2 1 2 3 4 5 6 7
Minor 1
Moderately 2
serious
Serious

F3-mitigation F4-mitigation
A4.1, A4.2,B1.2, E1.1, | C1.2, C1.3,C1.4, C2.1,C3.1,
E2.1, E2.2, E3.1, E3.2 | C3.2, D1.2, D1.3, D3.1, D4.

BEF i

F2-common (
F1-common A3.1,A4.3,A3.3,82.2%3.2 F3-common
AL1,B23 D11, D2.1, F1.¥.4, F1.5| A3.2,CL5, E4.2, F13 »

5 - / - 7
g ! 4

L 4

Minor 1 IR AIA=H—avIzkY
Moderately HIZICRETEIRY
serious .
Serious L4

T F2-mitigation F3-mitigation
= F1-mitigation _ Q
= e A4.1, A4.2, B12, EL1, €12,€13,C14, C21, Ea—<2 703 —DWH5EITEDIRVER
N —
sli ;g,/ XT / E2.1, E2.2, E3.1, E3.2 D1.2, D1.3, D3.1, D4.1
Ei& 4 F1-common F2-common F3-common
Al1,B2.2 A3.1,A43,A3.3,B2.1,B3.2 | A3 15 4.2, F1.3

D1.1, D2.1, F1.2, F1.4, F1.5

F1-new risk
Al1.2, A2.2, B1.1
B2.3, B3.1

F2-newrisk
E4.1, F1.1

YR AZa=r—av(tk
HzISRETDHIRY
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= One Sea ABB  inmarsat

GicARGOTEE QS

One Sea Partners
Z

A B B CSSO KONGSBERG
Cargotec ®
Ericsson KA
Finnpilot Pilotage ©
I n ma rsat WARTSILA
MTI (NYK Group) 7
Kongsberg |
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