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/ 1100

Connector | Location of connector (1100a) | Type/Model of connector (1100b)
Roller Chain Holder S/N
1102 A 1 Twist-lock — CSAM-DF
1104 A 12 Cone —SDL-4
1106 A 2 Empty
1108 B 5 Twist-lock — FA8
1110 B 8 Cone —IS-1T/LF
Figure 11A
/_/ 1200
Vehicle Number No. of Containers/ Container Number Type of Model of
in Queue/Action | Size of each of each respective connector | connector
respective container | container
1234, Coning 2, 20 feet, 20 feet ABCD1234567, Twist-lock, | CSAM-DF,
WXYZ9876543 Twist-lock | C5AM-DF
2345, Deconing 1,40 feet PQST2345678 Cone IS-1T/LF
4567, Coning 1,20 feet, empty ABCD7654321, Twist-lock, | CSAM-DF, NA
Not applicable NA
5678,6789, 1,1,20 feet, 20 feet | BCDE1234567, Cone, IS-1T/LF,
Coning, Coning WXYZ9876543 Twist-lock | CSAM-DF
Figure 11B
1050 100
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streams Diagnostics/ A\ J (103)
troubleshooting
P Station Controller Operation info| ASSS
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) 5 '\Qw‘info
WAN/LAN ) 4 : ; ECU
. ) . PM |n-po§hon Conﬁ%queue (108a-f)
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Figure 12A




Start of vessel operation
(51250

TOS provides information (e.g.
container number, twist-lock or
cone operation), type of operation
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v
A

(coning/de-coning or any special
coning requirement) to AIWQS
station controller
(S1252)

s there any fault on
the AIWOS station?
(51254

No

AIWOS station controller gets status
and information from all the
systems in the AIWOS station

(S1256)

AIWQS station controller
monitors each coning/de-coning
operation and update TOS upon

completion of such operation
(S1258)

s vessel operation
completed?
(S1260)

End of vessel operation
(51262)

Remote control
room operator
remotely rectifies
the fault
(S1264)

Can the fault be

rectified remotely?
(51266)

Remote control room operator
deploys technician to troubleshoot
and informs TOS that the AIWOS
station is out of service

(51268)

Can the fault be

rectified by technician?
(51270)

Remote control
room operator
informs TOS that
the AIWOS station
is backin
operation
(51272)

Technician informs remote control
room that the AIWQS station is out of
service for further repair and moves
the AIWOS station to standhy area
(51274)

Remote control room operator
informs TOS that the AIWOS station is
out of service for the remaining vessel

operation. Remote control room
operator deploys a standby AIWOS
station to this vessel operation
(S1276)

Figure 12B (AIWOS System Workflow)




28/58

00¢€T /

momﬁ

14"

9Z€T
- T
szeT aa [
vzeT — | |
Ta — teE
o/l —
9TET
_ I\\I
—
uNMH\,\\ l\\\\NOMH
giet \\\\\onH
4 —>
1 r4%3"

€T an3i4

eech oger

dn

gzer S




T 2ansi4

Sulejuon) Wwoliog

A

qOTT 03ul Suljeisul Joj (eQzE)2UOD JBIMOT] (POZE) 241M

29/58

‘“

(qoze) Apog

oce
eQTT O3ul 8ujjjeisul Joy (o0z€g)au0d Jaddn \

- -y
Jauiejuo) doj




30/58

Start of coning/deconing operation

(51500)
Y CRS perform container recognition
(51514)
Vehicle is informed of location (yard/
quay) to pick up container
(51502)
A
Verify vehicle number and container
y number with obtained information
o from TOS
Vehicle is informed to move to (51516)
station to perform coning/deconing
(51504)
A
Equipment control unit to
v coordinate with sorter and storing
VNRU communicates with vehicle(s) device
in queue that are approaching (51518)
station
(S1506) L ]
l Sorter and storing device readies
for coning/deconing
(51520)
Has TMU received signal
- that the station is ready for next job? Y
(51508)
Performs coning/deconing
(51522)
Yes
Y A
Inform TOS about status of job and
TMU signals vehicle(s) into station TOS notify vehicle in station of next
(51510) location
(s1524)
Y Y
Vehicle aligns according to VAU send ?lgn.al toinform TIVIU.tha‘t
(51512) station is ready for next job
(51526)
Y

End of coning/deconing operation
(51528)

Figure 15 (S1258)
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tart of perform
coning/deconing
00

Is coning
required?
(s1702)

s deconing
required?
(51704)
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s the corner
No

casting empty?
(51710)

Yes

s'the position

and orientation No

within range?
(51712)

Yes

Do nothing Is there
(51706) any collision issue? > &S

(S1714)

No

Coordinate with automated sorting and
storage system for the required connector/
holder for coning/deconing respectively
(s1716)

* assume non-
universal end-
effector

Is the correct

4

Inform AIWQS station
controller of the specific

Yes

end-effector* in use?
(51718)

change to correct end-
effector successful?
(51720)

Yes

Carry out coning/
deconing
(51722)

\

Is the
coning/deconing
successful?

End of perform ™,

fault
(S1726)

A

AIWOS station controller informs
remote control room operator
about the specific fault
(51728)

'

Error handling
process
(51730)

coning/deconing |
(51708)

Figure 17 (Perform Coning and Deconing, S1522)
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Start of perform
identification and
orientation
(s1800)

Storage
system low
on required
connector?

MNo

Initialize search count
(51804)

Y

Connector is picked
from gearbox bin and

Figure 18A (Perform Identification
& Orientation, $1636)

@

put to identification
and orientation station
(518086)

Connector
identified?
(51808)

Unidentified item is
put to the holding area
(s1810)

correct orientation?

Connector is oriented
to the required
orientation
(s13814)

Storage

)

system faulty?
(51816)

Yes

Inform ANWOS station
controller of the fault
(S1818)

A J
AIWOS station controller informs
remote control room operator
about the fault
(51820)

A4
Error handling
process
(S1822)

End of perform
identification and
orientation
(s1824)




34/58

Figure 18B (Perform Identification &
Orientation, S1636)

Connector is put into
an empty holder in the
storage system
(S1826)

A J
Register the type of
connector put into the
current empty holder
(51828)

Required
connector in any
holder?
(S1830)

Move the holder
storing a required/
compatible connector
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Compatible
connector in any
holder?
(51834)

Increment search
count
(51836)

Search count
exceeded set limit?
(51838)

Is storage
system full?
(51844)

Inform AIWOS station
controller of the need to

Discharge holder with
connector that is not

AIWOS station controller informs
remote control room operator to
send technician to attend to the
gearbox bin
(51842)

A

®=

attend to the gearbox bin required
(51840) (51846)
Y
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Figure 19 (Error Handling, $1730, $1628, S1822)

Start of error handling
(51900)

Y

Remote control room operator uses
remote surveillance/supervision
system to review the error
(51902)

an the fault be
cleared remotely?
(51918)

Is error due to
fault in station?
(51904)

Yes

Remote control room operator
. . . Remote control room operator
informs the station controller and vehicle move to L. .
E . i deploys technician to the station for
TOS that the vehicle needs to move exception handling .
. . . troubleshooting
to exception handling area for job (51924)
(S1906)
Y
Remote control room operator
TOS informs the vehicle to move to informs TOS that the vehicle needs Can the Ves
exception handling area for job |- to move to exception handling area fault be cleared?
(S1908) for job and the station is down (S1926)
(51922)
¥ A
Job completed at exception handling
area and technician informs remote . .
. . Technician makes sure the vehicle
control room operator including the .
. . . . can move out of the station and
container information and vehicle i
informs the remote control room
number "
(51910) operator
(51928)
Y
Remote control room operator
informs TOS of the job completion
and the container information and
vehicle number
(51912)
Y
TOS informs the vehicle to move to
next job location
(51914)
Y
Remote control room operator
End of error handling \ _ inform station controller to continue |
(s1916) D with the job B
(51930)
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Mounting plate for

robotic manipulator ‘d?’/v
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2104
Driving mechanism of

robotic manipulator
mounting plate
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(2114)
Motor and

gearbox
(2105)

Figure 21C
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(2211) (2213)
End bearing Figure 22A
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control (2210)
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210 320
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Bin
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Figure 26A
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320
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300 330 328a

; Discharging
guide
(340)
Discharging
mechanism 2410
(310)
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(350)
Figure 26B
210 320

300 330
- __—2502
Discharging
guide
(340)
Discharging
mechanism
— Bin

(350)

Figure 26C
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P
/

300 330 Discharging position
(328b)
Discharging

guide
(340)

Discharging

mechanism

(310)
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— Bin
(350)
Figure 26D
320
210

Discharging position
330
7 (328b)

Discharging

/ / guide
2603 (340)
Discharging

mechanism
(310)

360

Bin
(350)

Figure 26E
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210 320
302
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330 Discharging position

ischarging _ _
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(310) 370 guide

(340)
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f ‘ * Bin
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=
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320

8§
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@ |
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