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This appendix contains the DCoS models. A detailed description of the models, as well as further details of the
tasks, agents and resources described there, can be found in the main report.
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1. Voyage Planning & Control

1.1 Voyage Planning
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1.1 Voyage Planning
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1.2 Voyage Monitoring & Control
1.2 Voyage Monitoring & Control
External Agents Ressources & Information
ST N
! MASS Y
o) M ! automation |
(Ml 1.2.1 monitor the correct ! system i
functioning of all systems of 1 (including all |
External the MASS automation rcB ! systems, data & i
Specialist H state of !
| )

\ actuators) ’,

state of

automation and
its limitations

Page 4 of 25




/ European Maritime Safety Agency

1.3 Voyage Tracking

CMOROC
Appendix C — DcoS Models

1.3 Voyage Tracking

External Agents
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Line operator
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1.3.1 observe for voyage
deviations
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1.3.2 manage changes in the
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Ship operator
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ﬁ .
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1.4 Voyage Documentation & Analysis
1.4 Voyage Documentation & Analysis
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M systems e.g. navigational

—

1.4.1 continuous

documentation and analysis of
ship status ECB

M

1.4.2 maintain electronic log
books <
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\i Central control |
1
1

systems, information
systems, sensor data and
IT storage and analysis
system)

system
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2. Cargo Operations

. Cargo/Pax Planning and Loading
2.1.1 Cargo Planning

External Agents Tasks Ressources & Information

2.1.1.1 prepare vehicle Booking List

stowage plan

E
M

Cargo Information ]

Line operator ™.

2.1.1.2 prepare bulk load plan Deck Plan
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M Loading/discharging plan ]
2.1.1.3 prepare container
stowage plan IMDG cargo list
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Ship status
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F
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2.1.1.5 prepare stowage plan
IMDG cargo

M

2.1.1.6 adjust and update Cargo & Securing Plan ]

stowage plan as real loadin
Ship operator gep F(g:B

¥ Cargo, ballast, bunker data ]

2.1.1.7 plan ballasting
FCB

M

Tank plan

2.1.1.8 check stability, draught
and trim, strength

FCB
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2.1.2 Cargo Loading Operations

External Agents

i

Crew
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M

2.1.2.1 ensure availability of
cargo operation systems

ECB

M

2.1.2.2 ensure safety of cargo
operations

ECB|

M

2.1.2.3 ensure security (ISPS
tasks) when loading /
discharging ECB
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Stowage Plan

ISPS-Level

2.1.2.10-12 ballasting the ship
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2.1.2.13 monitor closing ramps
and doors

F

M

2.1.2.14-15 monitor closing
hatch covers
CB|

M

o / 2.1.2.4 monitor loading
@ systems (ramps, doors, cranes,
hatch covers, ...)  ECB|
Port
M
o 2.1.2.5 monitor loading of
ﬂ vehicles
hl F
Port AFS M
2.1.2.6 monitor loading &
ﬁ trimming of bulkcargo B
Il M
Terminal 2.1.2.7 monitor loading of
container
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o
th M
——— | 2.1.2.8 monitor securing of
Port Staff vehicles
F
m
m 2.1.2.9 monitor securing of
container
Service Crew C
§ ¥

2.1.2.16 monitor gangway
FCB

Stability & strangth
calculator

Mass of Load

Equipment status
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2.1.3 PAX Embarkation

External Agents

Tasks

Ressources & Information

0
Terminal M Booking list
2.1.3.1 monitor embarkation
o of PAX e .
I F {  Camera System !
N :
gencies 2.1.3.2 monitor entering of e e N
service personnel and i Counting and data capture !
probable crew F o _____systems________ !
0
Service Crew
2.2 Cargo Care at Sea
2.2.1 Cargo Care
External Agents Tasks Ressources & Information
M

2.2.1.1 monitor reefer trucks
F

M

2.2.1.2-3 monitor

temperatures
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M

2.2.1.4 monitor ventilation
FCB

M

2.2.1.5 check vehicle securing
with crew onboard

M

2.2.1.6 check cargo securing
with crew onboard

2.3.4 maintain ballasting
FCB
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2.2.2 PAX Control

External Agents
0
Service Staff

Qo
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2.2.2.1 control of PAX
F

M

il

Safety & security
Staff

2.2.2.2 convenience of PAX
F
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2.3 Cargo/Pax Discharging

2.3.1 Cargo Discharging Planning
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Ship Planner
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i

Ship Operator
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C
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1
1
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_____________________
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2.3.2 Cargo Discharging
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External Agents
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Ressources & Information

Equipment status
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IJJ T | 2.3.2.1 monitor preparation
Port AES and opening of discharging
systems ECB
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2.3.3 PAX Disembarkation

External Agents
o

i) —— |

Port Staff

Service Staff
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M
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2.4.7 monitor disembarkation
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Ship Status

F
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3. Navigation

3.1

Preparation and leaving port
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3.1 Navigation — Leaving Port

3.1.1 Passage Planning

External Agents

Meteorological
Service

o)
-
~
i . '~
Navigational ~,
Data Provider \‘\,

Qo

T

Maintenance
Provider

Tasks

1.1.5 consider weather
forecasts and environmental
conditions ECB)

S

1.1.6 prepare passage plan
(waypoints, speed)
FCB

M

1.1.7 check passage plan
(waypoints, speed)
ECB]

M

1.1.8 update navigation
systems
FCB]

M

1.1.9 plan system availabilities
and maintenance

FCB

Ressources & Information

Weather forecasts

Passage Plan draft (voyage
schedule (ETD, ETA),
proposed route)

Ship status

status sea charts and
publications

Planned Maintenance
System (PMS)
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3.1 Navigation— Leaving Port

3.1.2 Depature/De-Berthing

External Agents

o

(T — o

~.

\—\ ~
~N .
Port Contro VN -,

1

'~ '~

Tasks

Ressources & Information

( Information about environment

M
3.1.1 get clearance to leave the
port
FCB
S

3.1.2 plan manoeuvre and
coordinate with pilots

FCB

M

3.1.3 determine and arrange

Port Staff

~(automatic) port facilities (tugs)

\  3.1.9 manoeuvre ship to

linesman, ...)
FCB

% Berth and Port information ]
pmmm e

M

3.1.4 check for all people on
(or off) board
FCB

M

3.1.5 disconnect all (power,
water, fuel, gangway, ...)
E

M

3.1.6 check status of ship
systems, controls availability
and integrity

FCB
M
3.1.7 ensure watertight
integrity
FCB
M

3.1.8 cast off all lines /

(entering ferry, ships)

)

connection (release ship)
FCB
D

fairway

FCB
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3.2

Pilotage inbound / outbound
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3.2 Navigation — Pilotage Outbound (confined waters)

External Agents

Tasks

M

Ressources & Information

Pilots

o
m == . ] .—.—._ _ | 3.2.1 check position by using
external devices
Pilots W FCB
W M
\
o] \-\'\ 3.2.2 check water depth, UKC,
(“P \ .\‘\' squat
N W\ FCB
VIS N M
\_\-\ '\' \-\ 3.2.3 check ship-shore-
VN interaction
N
i AN AN M
other <hi \\,\ NN \-\ 3.2.4 monitor & check weather [ Environmental data and Weather ]
ther ships N \ NI \ and environment l Information (current, wind)
N \'\\ \ \-\ \.\ I\Ij,lcg Passage Plan
NOW MY N
NN AN 3.2.5 control course & speed " Navigational ~
N AN . H I 1
\_\\. N \'\\. (ETA waypoints) B \___ Equipment _ !
. Ny
\ NNy MD
NNy CPA, TCPA
AN \[3.26 avoiding collisions, apply !
A local regulations
\
\,\ N FC[I)B Traffic & Area
| \, Situation
3\ N[ 3.2.7 communication with
.\. other ships . \ Regulations as
\ D COLREGS, GTR etc.
\
\| 3.2.8 communication with [T \
traffic information service — VHF |
(VTS) FCB Rt '
\[ Position Reports ]
3.4 Navigation — Pilotage Inbound (confined waters)
External Agents Tasks Ressources & Information
M

3.4.1 check controls availability|

and integrity
FCB

M

3.4.2 get clearance to enter

Traffic information

Ship status

port
FCB
Same as 3.2 Pilotage
Outbound
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3.3 Sea Passage

3.3 Navigation — Sea Passage (open sea)
External Agents Tasks Ressources & Information
M Tt T M
o ”’/ll GPS
(I-IP . 3.3.1 check position and water| __—— |  T------- !
K depth, UKC, squat ~ N~_—"—"———] 77777777
\\.‘\ P 4 — Echosounder |
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VTS N
AN M
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m NI . e MD wind)
Other ships ™. ~. « '~.| 3.3.3 control course & speed
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RN AN MD
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. ~.13.3.4 avoiding collisions, apply
‘« COLREGS
~ FCB
'~ D
N, et “
~.| 3.3.5 communication with Radar |
other ships (. !
FCB smmmes N
1
v \‘-ﬂl VHF !
3.3.6 monitor ship status / )
sensor status Required Manoeuvres ]
FCB
Traffic Situation ]
3.4 Arrival and port stay
3.5 Navigation — Arrival Port
3.5.1 Anchoring
External Agents Tasks Ressources & Information
S
o . S [
~|3.5.1.1 planning anchoring and ! o ;
e Pepad dropping anchor {__Navigational Equipment _ |
N |- FCB
Pilots N PR Phd
ﬁ T . M
- ~ e
m <-\ /:/ 3.5.1.2 anchoring in waiting e \
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- \_‘\ Y .
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proceed
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3.5 Navigation — Arrival Port

3.5.2 Arrival/Berthing

External Agents

o —
() <z—~
- -~
Port Control ~. N
~. .
Pl
PN
o - ~

Tasks
S

| 3521 plan manoeuvre and <
- coordinate with pilots

e FCB
D

'~.__ | 3.5.2.2 manoeuvre ship to
———————— . berth

‘« FCB
. D

'~
~. |3.5.2.3 determine and arrange
;;;;;;;; } (automatic) port facilities (tugs|
: linesman, ...)
e ’
o FCB
s M

3.5.2.4 check status of ship
systems, controls availability

and integrit
s FCB

M

3.5.2.5 monitor fastening all
lines (fix the ship)
FCB
M

3.5.2.6 monitor connection

Ressources & Information

Passage Plan

Berth and port information ]

|

Traffic information ]

Departure Time ]

Status of port sensors ]

(power, water, fuel ...)

FCB

Ship status

3.6 Port Stay

External Agents

Tasks

M

Local AFS

Security status

Ressources & Information

Security & Safety
equipment (sensors,
cameras, alarms ...)

Information about

o)
m 3.6.1 maintaining security
m watch (access, ...)
Security FCB
Service M
o
ﬂ 3.6.2 maintaining safety watch
m (fire, ship fastening, ...)
FCB
Port M
Authorities
3.6.3 control of persons on
o
m board
|_|.| FCB
Safety M
Personnel 3.6.4 monitor of berth
(Port) connections / lines
o T

M

3.6.5 monitor of “non-working

vessels”
CB

| persons on board ]

Ship Status
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4. Engineering Operations

4.1 Usable conditions of MASS system
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4.1 Usable conditions of all systems

4.1.1 Bunker and Supply

External Agents

0
Port Staff
Il

Supplier

i

Service Staff

Tasks

M

4.1.1.1 monitoring connecting
and disconnecting electric
ower
P FCB

M

4.1.1.2 monitoring of charging
batteries by shore connec%igg

M

4.1.1.3 monitor bunkering of
consumables, fuels,

lubrication...
FCB
M
.| 4.1.1.4 monitor loading spare
parts
FCB
M

~\|4.1.1.5 monitor replenishment

of provisions, consumables

Ressources & Information

Connection status

Charging Status

Status of products on stock
(e.g. in tanks, ....)

amount of demand ]

FCB
4.1 Usable conditions of all systems
4.1.2 System checks
External Agents Tasks Ressources & Information
M

4.1.2.1 preparation and check

of propulsion systems
FCB

M

4.1.2.2 preparation and check
of auxiliary systems
FCB

M

4.1.2.3 preparation and check
of automation system

FCB

/4: Automation System i
N e e e e e e e e e e e e - ’
[ Computer, Software i
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4.2 Control of MASS performance
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4.2 Control of Ship Performance(Engine Department)

4.2.1 Auxiliary and machinery Systems

External Agents

Tasks

M

4.2.1.1 control of electric
power (power generation,
power management) FCB

M

4.2.1.2 control of auxiliary

Ressources & Information

systems

FCB| | N tmmmmmmmmmmmo---
4.2 Control of Ship Performance(Engine Department)
4.2.2 Propulsion systems
External Agents Tasks Ressources & Information
/ Propulsion System E
M

4.2.2.1 control of propulsion
FCB

M

4.2.2.2 keep engine ready for
fast reaction FCB
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4.2 Control of Ship Performance(Engine Department)

4.2.3 Performance

External Agents

i

Service Provide

Q

Tasks

M

4.2.3.1 monitoring of
indicators for performance,

Ressources & Information

efficiency, consumptlon,l:’:B

4.2.3.2 monitoring of system

status
FCB

D

4.2.3.3 management of alarms
(identify, acknowledge, check,

determine actions, ...) ECB

S

il

Manufacturer

i

Technical Experts

4.3.2.4 Fault finding
FCB

S

4.3.2.5 malfunction correction
FCB

S

4.3.2.6 integration of external
technical experts (on demand)

o

FCB
4.2 Control of Ship Performance(Engine Department)
4.2.4 Hotelling
External Agents Tasks Ressources & Information
M

il

Service Crew

4.2.4.1 Providing PAX related
services

/

F

M

4.2.4.2 Providing riding crew /

related services

FCB

galley, water treatment '
electrical supply
grease separator
air conditioning
grey water, vacuum system
drains l
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4.3

Discharging residuals

CMOROC

Appendix C — DcoS Models

4.3 Discharge Residuals

Ressources & Information

External Agents

Tasks

o]
(H— M
\"‘\
\. = —_—
Port AFS ~. el 4.3.1 discharge of waste,
/ waste water
FCB
M

Port Staff

ﬁ\<\
S

4.3.2 discharge of oily or other

Pipes/Pumps on Shore

hazardous materials
FCB

1
1)
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5. Maintenance

5.1 Maintenance in port

5.1.1 Maintenance Planning
External Agents Tasks Ressources & Information
SM
5.1.1.1 condition monitoring
FCB \
o SM Ship Status
m .. 5.1.1.2 inspection of ship
A structures e [ A
Service Providé(\'\ "‘v\. Equipment 1
\ -\_ =~ . smMm N7 /) T TTTTTTTT
\ N >~
\ N T~ 5.1.1.3inspectionofall | _— | /[ oo _______ R
\ \.\ _.—->lequipment (planned, condition Ship Structures !
o N "-f" based) Engine Area reg| T~ A/ Tttt
rm 5-‘: -~ ‘\- \'\
N T N s M Sl S
Manufacturer™. NN 5.1.1.4 inspection of all Maintainance !
\.\ \ ~-~ . Jequipment (planned, condition __ System )
N \ based) Nautical Equipment
A FCB
N, :
N \ S
Y
N \ 5.1.1.5 planning maintenance
A\
N FCB
N
NN
N S
N\ . .
] 5.1.1.6 planning and starting
work orders FCB
5.1.2 Overhaul and Repair in Port
External Agents Tasks Ressources & Information
m
Technicians M
o]
ﬂ —_ L N .| 5.1.2.1 repair on demand T
s (corrective) L _D_e‘f'f‘_? o
Service Provider bl FCB
T M
B o
P N [ N K e S 1
M _ .3 5.1.2.2 maintenance in port : Handbooks !
Manufacturer |- - FeBl ~_ 1 Tttt
2 A//>’v = \
“““““““““““““ - = ————————
m ) 5.1.2.3 updates of software 1 Equipment !
Shore Offlce/ el | T
0
IT Staff
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5.2 Maintenance at sea
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External Agents

\\u_‘_
Manufacture,('\_\'\
NN

il

IT Staff

il

Technicians

Shore Office

Tasks

5.2.1 inspection of all
propulsion equipment, engine
area FCB

M

5.2.2 inspection of all auxilliary]
equipment
FCB

M

5.2.3 inspection of all
navigational equipment
FCB

\ /

MS

5.2.4 inspection of all safety
equipment (SOLAS)
FCB

MS

5.2.5 updates of software
FCB

M S

5.2.6 repair on demand

Ressources & Information

(corrective) on easy level
FCB

MS

5.2.7 repair on demand

(corrective) on specific level
FCB
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6. Malfunctions & Emergencies

6.1

External Agents

.
A T~
./"<-l\
L
Q A/‘/
-
(I.IP T B
Authorities

Emergency preparedness

Tasks

ST

6.1.1. perform risk
assessments (operational,
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Ressources & Information

(

navigational, occuppational,
technical, ...) ECB

S

6.1.2 Set up and establishing of|

L Hazard identification ]

contingency plans
FCB

MTSD

|6-1.3 Training and drill of crew

( Risk mitigating
measures

and RCO
FCB

Contingency plan
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6.2

Malfunction response

CMOROC
Appendix C — DcoS Models

External Agents

B Lm0 TN
A RAR
€=

hJ <‘\\\,-\j\\ AR

Ship Compam\\\ \\\\ \:;\’\

\\_\
\ N . \*:
AN \ :
Q \.‘~ MUY

m v V]
\ '\\\. '\ \ \\\
Weather \. \\\\\‘\\» Ry
services

VTS

o .
Wl
Traffic \\'\\\ ~ T~
Information \\\\ \\ e
Center \\\\ N /‘(.\
\\\\\/\ .
o AN N
i =W >
g,_ LN

Tasks

Ressources & Information

D
_______ A 6.2.1 Handle black out
. o
Ly FCB
./‘ /
s/ D
~<
/° Tr~._| 6.2.2 Handle steering gear
Rl failure
- FCB
7~
L
N D
\.
N '“"f\)‘ 6.2.3 Handle loss of engine
T FCB
\>
~. N,
N \,\ N D
. \- .\--\.
T\T—-—%46.2.4 Handle loss of Propulsion
o\
NN
RN FCB
AN
W N D
N\ '\‘\.\'_\
PR )
A N 6.2.5 Handle spills (SOPEP)
VN
3 FCB
DT

1y 6.2.6 Handle failure of sensors
and automation devices

FCB
DM
6.2.7 Handle loss of data
connectivity
FCB
DM

6.2.8 Handle failure of remote-

control system

FCB

DT

6.2.9 Handle extreme weather

FCB

D

6.2.10 SAR support

i equipment to rescue out of ‘:
| the water !

FCB
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6.3 Emergency response

External Agents

) —

Emergency

support

Medical
Expert

Other ships

response service ]

Tasks

/ European Maritime Safety Agency

Ressources & Information

1
—! Equipment |

I 6.3.1 Handle Structural
T damage
-/ FCB
e /
e 7/ M
/

6.3.2 Handle Water ingress / <
flooding

FCB

M

6.3.3 Handle fire in holds /

engine / auxiliary /
accommodation

I
=
I
=h
[
>
[=4
=
7
i}
o
=X
o
3
o
=
=

FCB
M
6.3.4 Handle Medical
emergencies
FCB
MT

6.3.5 Handle Cyber attack
FCB

M

6.3.6 Handle Emergency

towing/pushing
FCB

M

6.3.7-8 Handle Evacuation
PAX/special crew

M

¥6.3.9 Handle person overhoard|

FCB

M

6.3.10 Handle Helicopter
operations in emergencies

FCB
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