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Preface
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Introduction 

 Every ship is designed and built according to the
Regulations and furnished with the safety equipment and
facilities required by Safety of Life at Sea (SOLAS)

 Though the number of marine accidents has gradually de-
creased, fatal ones still occur
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Introduction 

 When an accident happens on a ship, effective damage
control activities are required

 In spite of the damage control systems, most onboard
recovery activities are still carried out by the crews.

How to find the victim’s position?

How did this situation going?

Did I made the right decision?
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Damage Control Systems in Operation

 Damage Control System (DCS) helps the damage control
team manage the full range of emergency situations,
from fire, flood and smoke (L3 mapps)
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 DCSs were improved based on survey results of
stakeholders and analyzing cases of accidents within
related regulations and laws

Necessary measure

When Immediately upon accident
· Check, spread damage condition
· Composition of damage control crew

Where Accident scene · Input damage control crew           · Conduct damage control

Who Crew · Damage control

What Damage control
· Composition of damage control manual
· Establishment of ground cooperation system for rescue
· Record, analyze, and improve onboard training results

Why
Severe life, environment, 
and asset damage occurs 
when initial response fails

· Predict accident influence according to time flow
· Decision-making for damage control

How
Through system that reflects 
various accident scenarios 
and onboard training results

· Damage control system based on operator requirements
· Establish organic cooperation system of command crew, scene 
response team, and ground team

· Establish database for preliminary analysis and decision-making 
support with regard to flooding and fire accidents

· Certification for shipboard operation

Damage Control Systems in Operation
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Damage Control Systems in Operation
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Incident Response System Concept

Example of operational concept of DCS including improvements 

(Some images of the figure are derived from google.com and edited for noncommercial use)



Incident Response System Concept
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Concept of NSTM 079 and DCAMS 5.02 casualty icon-
based shortcut key configuration (US navy 2001)

 Examples of early prototypes

Incident Response System Concept



Incident Response System Concept

 Predefined Incident Scenarios basis Flooding Behavior Simulation Database 



Incident Response System Concept
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 Predefined Incident Scenarios basis Fire Simulation Database 



Incident Response System Concept

 Predefined Incident Scenarios basis Fire Simulation Database 

- Initial actions to be taken by an initial caller
·Fume and heat transfer tendency prediction

- Mustering and preparation
·Allowable time prediction for fire-fighting



Incident Response System Concept

 Predefined Incident Scenarios basis Fire Simulation Database 

- Entry into the fire zone and fire-fighting
∙ Entering points and paths 
∙ Water/fume tight door, openings, smoke baffle  

partition, smoke exhaustion and so on

- Rescue operation
∙ Egress points and paths



Incident Response System Concept

 Predefined Incident Scenarios basis Fire Simulation Database 

- Use of a Fixed Fire Extinguishing System
·Water-mist / Carbon dioxide
∙Allowable time and space and so on
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 Composition of onboard dual communication network

Incident Response System Concept
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MEMS CPU PCB Size : 
13mm(V) x 28mm(H) x 5mm(T)

MEMS Senser PCB Size : 
13mm(V) x 13mm(H) x 3mm(T)

Crew position 
transmitter

Mechanism 
section

Data sending and 
receiving PCB

molding

Top Cover

Bottom 
Cover

GPS Cover

Incident Response System Concept
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 Data compatibility with commercial sensor networks

Main 
Process
Unit #1

S/I #1 
(NMEA 8ch)

A/I
(Analog 8ch)

D/I
(Contact 8ch)

12V

12V InputPT100 2ch
4~20mA or +/-5V 6ch

8ch
(RS-232/422/485

Selectable)

S/I #2 
(NMEA 8ch)

CANBUS #1

8ch
(RS-232/422/485

Selectable)

UART
(Monitoring)

S/I   (422     8ch x 4pin)

CANBUS #2
(Monitoring)

Ethernet

Main Process 
Unit #2

Eth CANBUS UART

Power

5V

MOTHERBOARD

Incident Response System Concept
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Requirements Analysis

Time Event Heeling Fields that can be improved when applying DCS

09:45 
p.m. 

Collision 
with Scole

reefs 

․ Check previously defined accident scenario simulation database

․ Respond according to Kill Cards (damage control guidelines)

09:50 
p.m.

Blackout 
onboard 

․ DCS is used in damage control regardless of blackouts (owing 
to separate emergency power and independent operability)

10:36 
p.m. 

Ship 
drifting 

05º 

․ Check ship behavior and risk of capsize by flooding steps and 
considering progress of flooding 

․ Set waterproof area to prevent risk of capsize

․ Recommend evacuation of passengers to shelter deck when 
risk of ship capsize is judged to be high, and call crewmen in 
each area to support evacuation

․ Perform rescue signaling according to defined damage control 
procedures

․ Order mustering on shelter deck, and transfer information on 
accident situation to nearby ships and ground units (marine 
police, VTS automatically)

․ Call crewmen in each area, and check remaining personnel and 
the wounded 

10:44 
p.m.

Ship 
touches 
the sea 
bottom 

12º 
․ Record damage control information (including information on c

asualties that occurred during accident and abandoning proced
ures), and share with rescue support team
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Requirements Analysis

Time Event Heeling Fields that can be improved when applying DCS

10:55 
p.m. 

First lifeboat 
launched 

at sea 

․ Analyze accident and damage control results. Improve o
nboard DCS and training process

10:58 
p.m. 

Ship 
grounding 

15º 

11:37 
p.m. 

440 persons 
still to 

evacuate 
20º 

00:34 
a.m. 

Ship master 
leaves the 

ship by 
lifeboat 

70º–75º 

00:41 
a.m. 

Helicopter 
ITCG 

intervention 
to recover 
50 persons 

80º 

03:44 
a.m. 

50 persons 
still to 

evacuate 

04:22 
a.m. 

30 persons 
still to 

evacuate 

06:14 
a.m. 

Evacuation 
completed 
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Requirements Analysis

TPMs

User 
interface

TPM 1
Support shortcut key input to activate main
functions

TPM 2
Provide wireless communication system
(WICS)-linked usage onboard

TPM 3
Provide information to predict accident influence,
such as fire and flooding, based on database

Strengthen d
ecision 
making 
support

TPM 4
Smoke, heat spreading route, and tendencies
during fire can be predicted

TPM 5
Provide operation guidelines for HVAC in main
compartments and extinguishing areas

TPM 6
Provide number of casualties and location
information for passengers and crewmen

TPM 7
Check damage control procedures in real time,
and provide dynamic response guidelines that can
be managed

TPM 8
Provide response guidelines that can be updated at
any time

TPM 9
Provide static and dynamic restoration predicting
functions during flooding

TPM 10

Provide ship behavior properties and
flooding-progress predicting information
according to time flow, assuming flooding
situation by accident scenarios



Fire-fighting drill Check list Shortcut key input 
time-basis recorded 

information

Using example of
coded shortcut keys

Damage scenario 
simulation-results-

basis interactive
kill cards

Damage control
Status

Stage 1 / Reporting 
Bridge of fire

1. Has the Bridge been 
informed of the fire    
(location/size/kind)?

2. Does fire signal match 
the one on the Muster List?

3. Does ship’s alarm 
announcement contain 
information about the 
fire (location / size / kind)?

· Informed time
· Identified fire location, 

size, kind
· Nearby crew location
· Voice communication
· User interface

· Decide initial 
boundary for 
firefighting

· Sequential actions and 
checklist

(operable with 
“enter” and 
“cancel” keys)

· “N” Deck Galley class 
B medium fire with 
black smoke 
outbreak

· Initial firefighting 
zone settled

Stage 2 / Initial 
actions to be taken by 

an initial caller

4. Has the proper 
extinguisher(s) been used?

5. Has local ventilation 
been shut by the initial 
caller?

· Time of status change
· Time of crew action
· Voice communication
· User interface

· Need to evacuate 
initial caller

· Check shutting 
off of local 
ventilation

· Sequential actions 
and checklist

· B class fire with 
black smoke is 
under suppression

Stage 3 / Mustering 
and preparation

6. Has the roll call been 
reported to the Bridge?

7. Have the crews taken out 
their personal effects at 
the Muster Station?

8. Has the main fire pump 
or emergency fire pump 
been started?

9. Have the electrical supplies 
and lighting been turned 
off, and have the 
combustibles been 
isolated?

10. Has the ventilation been 
closed?

· Time of status change
· Time of crew action
· Voice communication
· User interface

· Proper entrance and 
evacuation route check

· Sequential actions 
and checklist

· Black smoke has
been removed

· Electrical damage 
occurred

· Heat transfer 
reported

· Main and emergency 
fire pumps checked

A

A

FZ

M

A

A

M

A

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

MFP ENTER

ENTEREFP

Incident Response System Concept
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Fire-fighting drill Check list Shortcut key input 
time-basis recorded 

information

Using example of
coded shortcut keys

Damage scenario 
simulation-results-

basis interactive
kill cards

Damage control
Status

Stage 4 / Entry into 
the fire zone and fire-

fighting

11. Has fire zone been 
checked and reported to 
the Bridge before the fire 
team entered the fire zone

12. Has the entrance door 
been checked?

13. Is the fire hose the 
proper length?

14. Has the boundary 
checking in progress 
been reported to the 
Bridge, and has boundary 
cooling started?

· Time of status change
· Time of crew action
· Voice communication
· User interface

· Power interruption of 
damaged zone

· Decide on modified 
boundary for 
firefighting

· Sequential actions 
and checklist

· Electrical damage 
is under control

Stage 5 / Rescue 
operation

15. Has the Bridge been 
informed of the injured 
(name / location / status)?

16. Has the injured person 
been transferred quickly 
to a safe location?

· Time of status change
· Time of crew action
· Voice communication
· User interface

· Location and number of 
injured persons

· Sequential actions 
and checklist

· Electrical damage 
still not controlled

· 2 asphyxia and 1 
bone fracture 
patients are reported 

· Injured are reported

Stage 6 / Use of a 
Fixed Fire 

Extinguishing System

17. Has the ventilation been 
closed for use of the 
fixed fire-extinguishing 
system? (if applicable)

18. Has the Roll call been 
reported to the Bridge?

· Time of status change
· Time of crew action
· Voice communication
· User interface

· Sequential actions 
and checklist

· Fire is extinguished

· Injured are saved

M

A

ENTER

ENTER

M

A

M ENTER

ENTER

X 2

X 1

CANCEL

A ENTER

A

M X 2

X 1

CANCEL

CANCEL

Incident Response System Concept
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Conclusion

1. Easier and intuitive way to support onboard incident response activities

2. Coded shortcut keys are the key of the GUI design

3. Predefined damage scenarios basis database considers real sea state

and real ship fire situation for decision support in an emergency

4. Location tracking module for incident response team has RFID and

MEMS for unit water-tight zone level location recognition

5. HAT of the prototype is in progress on the actual ship HANBANDO
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Q & A

Thank you for attending

Kang, Hee Jin hjkang@kriso.re.kr

mailto:hjkang@kriso.re.kr

