Italian Ministry of Infrastructure and Transport

ITALIAN MARITIME
INVESTIGATIVE BODY
ON MARINE ACCIDENTS

MARINE ACCIDENT
INVESTIGATION
C/S COSTA CONCORDIA
13" January 2012

MSC90
London - May 18™, 2012

This document, and more, is available for download from Martin's Marine Engineering Page - www.dieselduck.net




TABLE OF CONTENTS

1. ITALIAN MARITIME INVESTIGATIVE BODY
2. INVESTIGATIVE ACTIVITIES - Preamble
3. FACTUAL INFORMATION

3.1 The Accident

3.2 Crew members

3.3 Passengers

3.4 Survival Crafts

4.  ANALYSIS
4.1 Methodology of C/s Costa Concordia Marine Accident Investigation
4.2 Ship Stability in damage condition — NAPA Simulation on C/s Costa SERENA

5. INVESTIGATION UNDERWAY

5.1 Preliminary remarks

N

r 2

This document, and more, is available for download from Martin's Marine Engineering Page - www.dieselduck.net

(614/ "/) 5.2 Issues still under investigation



1. ITALIAN MARITIME INVESTIGATIVE BODY

THE INVESTIGATIVE BODY :

d acts under the Ministry of Infrastructure and Transport (the
Administration)

O carries out investigations and reports to the Administration on the
circumstances and causes related to the accidents or incidents.

O is responsible for collecting and analyzing data concerning
maritime safety and uses the investigations’ outcomes for the
enhancement of safety of navigation and maritime transport.

 is responsible for the maintenance and updating of the European
Marine Casualty Platform (EMCIP) and Global Integrated Shipping
Information (GISIS).
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2. INVESTIGATIVE ACTIVITIES

- PREAMBLE -

INVESTIGATION

COMPETENT
ADMINISTRATION

LEGAL BASIS

TASK

ADMINISTRATIVE | ltalian Coastguard ltalian Navigation | determination of the
Code causes and possible
responsibilities arising from
the accident
TECHNICAL Ministry of National Act n.165 | Identification of the causes
MARINE SAFETY Infrastructure and dated 6-Sep-2011 | and circumstances
Transport implementing determining the accident,
Directive from a strictly technical
Maritime 2009/18/EC and | perspective.
Investigative Body | SOLAS - IMO Reporting the outcomes for
Code possible follow-up action

to improve maritime
safety

CRIMINAL

Prosecutor

Criminal Law

Ascertainment of
responsibilities and guilties
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2. INVESTIGATIVE ACTIVITIES
- PREAMBLE -

 Legal Preeminence of Criminal Investigation above the other
ones

 Cooperation between the Criminal and Technical Inquiries,
however some due dates provided by law are to be respected.

Next 21t July, Experts of the
Prosecutor will provide the
outcome of the VDR analysis
and the investigative body will
have complete access to the
data.
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3. FACTUAL INFORMATION
3.1 The Accident

January 13th, 2012

* C/S Costa CONCORDIA (the “Ship”)

docks at the port of Civitavecchia

e 7.00 pm: scheduled departure for
Savona

Civitavecchia-Savona: last leg of her

Ligurian Sea

. 21:10 (UTC): (‘ﬂ L ALY
seven - days cruise. — i =
5 N
» ‘ Isola del
{ Punta 2‘ . Giglio:g§
. Gabbianara ¥ A
N n y Tyrrhenian Sea
Before departure . gt
N After 22:00 (UTC): y \w\&\.
B . Final position and i /\\' {
2 rovncy o ‘.. capsizing (&/\,\ fioms l\\
R } | B

Planning of a touristic sailing course @™ + = D
envisaging an approach to the Island of Ty

»»»»»

Giglio — up to a bathymetric contour line ":;ggzggi',..

at 10 meters depth >
"
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3. FACTUAL INFORMATION
3.1 The Accident

The voyage plan schedules:

d leaving the funnel-shaped exit
of the Port of Civitavecchia

 proceeding 302°

O turning to 278° - abeam Punta
Secca (Island of Giannutri), at a
distance of 4,5 miles from it

O altering the course to 334°,
where Punta della Torricella
(Island of Giglio) is bearing
239° from the ship, at «a
distance of 0,9 miles.

This document, and more, is available for download from Martin's Marine Engineering Page - www.dieselduck.net



3. FACTUAL INFORMATION
3.1 The Accident

Passage 0,5 miles from the bathymetric limit of 10 meters depth, abeam “Le
Scole Reef” (Island of Giglio).

The Ship’s Integrated Navigation System (Nautical Chart nr. 6 - scale 1:100.000 of ltalian
Hydrographic Service and the Electronic Cartography — ECDIS )

reports the planned course.

January 13, 2012 07.18 pm:
Actyal depgarture from the port.of. Givitaveschig.baund for Savona ¢




3. FACTUAL INFORMATION
3.1 The Accident

Ship’s position at 09.00 pm according to the Automatic Identification System (AlS)

* Coordinates: Lat 42°18’25”N

Lon 011°10’48”E

* Bearing of 230° Punta Secca - Island of Giannutri

* Distance: 4,2 miles
* True course: 302°

* Speed: 15.8 knots
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09.03 pm

3. FACTUAL INFORMATION
3.1 The Accident

the Ship starts attending to port until 09.11 pm, when she gets to a position of
* Coordinates: 42°19’18”N -

* Heading of 279°,
* Speed: 16 knots;
* Heading towards the Island of Giglio.

M AIS Working Station (Administrator mode)
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3. FACTUAL INFORMATION
3.1 The Accident

* Five minutes after completing the turning to port manouevre, the Chief Officer on duty
contacts the Ship Master who arrives to the bridge and takes over the con.

* He takes the manual steering and orders the helmsman to keep unchanged the course.

* Radars under observation.

At 09.37 pm : Ship’s position is 42°20’12”N ; 010°58’19”E (about 1,8 mile East Punta della
Torricella - Island of Giglio), at a speed of 15.4 knots.

She turns to starboard in order to make the safety passage close to the Island.
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09.44 pm

* Manoeuvre still ongoing

* Ship’s position: 42°21’05”N; 010°56’ E
her bow heading to “Le Scole Reef” -

* Speed: 16 knots
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3. FACTUAL INFORMATION
3.1 The Accident

0,3 miles off the rocks
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3. FACTUAL INFORMATION
3.1 The Accident

The Yaw Radius is such that the Ship is situated 0.5 miles south-west off the planned
course - much more close to the coast compared to the planned route

W
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3. FACTUAL INFORMATION
3.1 The Accident

When the Ship is deemed to be sailing too close to the coast the
SEQUENCE OF SHIP MASTER’S ORDERS is the following:

1) *hard to starboard” and the Ship’s bow avoids the shallows;
2) “hard to port”, but the Ship’s stern cannot avoid them

09.45 pm : COLLISSION between the port side of the hull and the eastern rock of “Le Scole”

3) “hard to starboard” and the ship speed reduces instantly up to 8,3 knots, drifting off in
headway, on a heading of 350°

IMMEDIATELY the two Ship’s main electrical engines lose power

File Edit Wiew Tooks Help
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15.3 kn
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3. FACTUAL INFORMATION
3.1 The Accident

WHEATHER CONTITIONS ON SCENE ACCIDENT

«(...Northern Tyrrhenian Sea: changeable 3 rotating from north-east and
increasing - partly cloudy - good visibility ....»

At 09.00 pm the Monte Argentario weather station records «(wind blowing from
East-North-East at a speed of 17 knots that intensifies up to 19 knots at 11.00

pm»

+~ +

Source : Mediterranean weather bulletin, issued at 18:00/utc of Friday, 13™ January 2012 and valid till
06:00/utc of Saturday 14" January 2012 - Centro Nazionale di Meteorologia e Climatologia Aeronautica
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3. FACTUAL INFORMATION
3.1 The Accident

At 09.50 pm : black-out onboard

* the emergency generator turns on, but is unable to connect with the emergency electrical
panel

* the two rudders are starboard;

* the supplementary batteries guarantee only the functioning of the emergency lighting and
shipboard internal communication appliances

* the Bridge instruments work thanks to the dedicated batteries (UPS)

* the computer containing the software to calculate the stability (NAPA) is out of order

At 09.55 pm : the engine crew department gets aware about the flooding

* Chief Engineer informs the personnel on bridge about the flooding in the two contiguous
generators rooms (bow and stern - compartment 6 and 7)

* the 2" Engineer assesses the flooding into the Propulsion Engine Motor (PEM) room too
(compartment 5) - Message is passed on to the bridge.

* the Chief Mate informs, via UHF, the Staff Captain about the flooding of 3 contiguous
compartments (generators rooms at the bow, generators room at the stern and PEM room
(compartments 5, 6 e 7);

(",-\,/
C— .

This document, and more, is available for download from Martin's Marine Engineering Page - www.dieselduck.net



INFORMATION
3.1 The Accident

During 10-15 minutes following the impact
* Ship Master is informed directly about the flooding. No orders from him.

* Inspection activity in the watertight compartments carried out by the Chief
Mate and the Staff Engineer

Assessment: Deck A - water flow leaking out through the watertight door
n.24. Compartment n. 4 is flooding

Ship’s position at 10.11 pm

- steady (0.3 knots)

- 42°2224"N 010°55’36"E

- starting to drift and to list her bow to starboard, south-westward due to
the combined influence of the north-east wind and the helm hard to
starboard.

("/'\,/
C— .
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3. FACTUAL INFORMATION

3.1 The Accident
At 10.12 pm

Leghorn Maritime Rescue Sub-center Control (MRSC)
* detects the Ship in proximity of the Island of Giglio (Punta Lazzaretto).

* tries to contacts the Ship. Someone onboard (unknown identity) informs
about the black out onboard.
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At 10.34 pm

3. FACTUAL INFORMATION
3.1 The Accident

The ship reports that the heeling is increasing and declares the “DISTRESS”

The MRSC requests information on the number of persons on board.
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At 10.39 pm

3. FACTUAL INFORMATION

3.1 The Accident

“Patrol boat G 104” (designated O.S.C. — On Scene Commander), being alongside
the ship, informs Leghorn M.R.S.C. about the Ship’s stern heaviness, and at 10.44

pm she is laying on her starboard,;

Weather conditions are good

At 10.40 pm (09.40 pm UTC)

the Ship launches the distress through INMARSAT “C” (1530 — 75 tracks).
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3. FACTUAL INFORMATION

3.1 The Accident
At 10.58 pm

Almost in final grounded position, struck, Lat 42°21°50”N — Lon 010°55’18”E
Island of Giglio — Cala del Lazzereto

S AIS Working Station {Administrator mode) Replay (Replaying 13/01/2012 22.58.10)
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3. FACTUAL INFORMATION
3.1 The Accident

* 10.58 pm : the Ship Master informs the Coast Guard that he orderded Abandon Ship

* 11.37 pm: Livorno M.R.S.C. calls the Ship Master. He reports the presence of about 300
persons (passengers and crew) on board.

* 00.32 am: The Ship Master communicates that some persons are overboard, into the
starboard side seawater, to be rescued.

* 00.34 am: The Ship Master tells Livorno M.R.S.C. to be onboard a survival craft and is
seeing other persons overboard, into water, on the starboard side.

* 00.36 am: The “Patrol boat G 104" reports to Livorno M.R.S.C. the presence of 70-80
persons, at least, onboard.

* 00.41 am: The ship has a 80° list, about 50 persons cannot leave the ship.

* 00.53 am: Start of helicopters rescue operations. Other assets, already dispatched on the

scene, keep on rescuing castaways.
* 01.11 am: Leghorn M.R.S.C. contacts the Ship Master who tells to be ashore, on the Island.
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The pictures were taken from the Island of Giglio

the image does not correspond to the present history of events, but it is noteworthy for showing the exact

moment when the lifeboats are launched on the starboard side
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3. FACTUAL INFORMATION
3.1 The Accident

01.46 am: Leghorn M.R.S.C intimates the Ship Master to go onboard the Ship and to
give an account of the actual situation

03.44 am : 40-50 persons at least are onboard
04.22 am : 30 persons are still onboard

04.39 am: On Leghorn M.R.S.C. request, the “Patrol boat G.104” reports the ship’s
position - 42°21°.36N 010°55°.12E, laying on a 27 meters bottom

This document, and more, is available for download from Martin's Marine Engineering Page - www.dieselduck.net



3. FACTUAL INFORMATION

3.1 The Accident
SHIP’S LAST POSITION
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O Intense activity of assistance to the 3' FACTUAL ’NFORMAT'ON

castaways from rescuers and the local
population.

[ Retrieving of persons from water

14% January, at 04.00 am:

- Search operations at sea and on board
the ship

- Transfer operations of survivors by local
ferry.

3.1 The Accident

- Counting and identification of
passengers and crew operations

-
T

U Underwater search operations report,

15™ JANUARY: 2 BODIES RECOVERED ON DECK 4

o 16™ JANUARY: 1 BODY RECOVERED ON DECK 2
fh

so far, 30 bodies - found mainly at deck [~
no. 4 and close to the keel. Two persons E

£ 17™ JANUARY: 5 BODIES RECOVERED ON DECK 4

215T JANUARY: 1 BODY RECOVERED ON DECK 4

1_0 I I o . E 237 JANUARY: 2 BODIES RECOVERED ON DECK 4
S I m I SS I n g b oo 4 ST 24‘“ JANUARY: 1 BODY RECOVERED ON DECK 3
) :: s :' 28’" JANUARY: 1 BODY RECOVERED ON DECK 8
/ —= | 22N° FEBRUARY: 4 BODIES RECOVERED ON DECK 4

23™ FEBRUARY: 4 BODIES RECOVERED ON DECK 4

@A—\ e
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OVERVIEW - HISTORY of EVENTS

09.45 pm

09.50 pm
10.36 pm
10.44 pm
10.48 pm
10.55 pm
10.58 pm
11.37 pm
00.34 am

00.41 am

03.44 am

04.22 am
06.14 am

Collision with the Scole reefs

Black-out onboard

Ship drifting 05°
Ship touches the sea bottom 12°
General Emergency
First lifeboat launched at sea
Ship grounding 15°
440 persons still to evacuate 20°
Ship master leaves the Ship by lifeboat 70° -75°
Helicopter ITCG intervention to recover 50 80°

persons

50 persons still to evacuate

30 persons still to evacuate

Evacuation completed

This document, and more, is available for download from Martin's Marine Engineering Page

3. FACTUAL INFORMATION

3.1 The Accident

A.LS.

Crew
Crew

Patrol boat “G 104”

Witness ashore
Patrol boat “G 104"
Ship Master
Livorno Coast Guard

Ship Master

Livorno Coast Guard
Livorno Coast Guard

Livorno Coast Guard

Livorno Coast Guard

- www.dieselduck.net






3. FACTUAL INFORMATION
3.2 Crew Members

CREW MEMBERS

J The TOTAL CREW onboard were composed of 1023 members

whose
838 with direct/active roles set in the Muster List

 MUSTER LIST

Crew members with roles in the Muster List were trained
according to the “Basic training” certification (Ref. STCW 78-
95 — Regulation VI/2)

("/'\,/
G .
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NATIONALITY NO. OF CREW NATIONALITY NO. OF CREW
MEMBERS MEMBERS

AUSTRIA = 3 JAMAICA
BELGIO T E JAPAN 1
BRASILE <> 5 MOLDOVIA .&al 1
BULGARIA . 7 MYANMAR # 1
CHILE e 2 NEPAL gl
CHINA 20 PARAGUAY o
COLOMBIA 10 PERU .@I
CROAZIA m—1 PHILIPPINES i 294
DOMINICAN REPUBBLIC ﬁ 7 POLAND h 3
FRANCE B E ROMANIA 26
GERMANY S RUSSIAN FEDERATION 3
GREAT BRITAIN == e SERBIA . 1
GUATEMALA BoB s SLOVAKIA 1
HONDURAS __ 17 SLOVENIA 1
Y g
HUNGARY — SOUTH KOREA @, 2
INDIA o 202 SPAIN 7
INDONESIA 170 SRI LANKA Vel .
ITALY NP o SYRIA 1
UKRAINE Thisdocun_morz, is available for download from MWEWNngineering Page-www.dieselduck. 3 =2




3. FACTUAL INFORMATION

3.2 Passengers

ltalian Decree 13 October 1999

implementing Directive 98 /41 /EC on the registration of persons sailing on board passenger ships operating to or from
ports of the Member States of the Community and the provisions set in Reg Il /27 of SOLAS Convetion

[=] At the moment of the accident 4229 persons were onboard, as follows:

TOTALE QUANTITA’ VERIFICATE ALLE: : _20:04__
(ORA)

TOTAL QUANTITIES VERIFIED AT : (TIME)
. R Adulti (> 12 anni)
Passenger information Adults  (over 12 years) 2954
fully recorded on a Bm:nbini (da>3a <12 anni) 200
Children (fin > 3 to < 12 years)
SYSTem a p p roved by The Neonati (da 0 a <3 anni) >
AdminiSTrqﬁon Infants (fin o to < 3 years) S
Bisognosi di Assistenza 19
Needing Assistance
TOTALE OSPITI
TOTAL GUESTS 3206
TOTALE €EQUIPAGGIO
TOTAL CReW 1023
(C/ b\ TOTALE PERSONE A BORDO
<G’IT ‘ TOTAL SOULS ON BOARD 4229

This document, and more, is available for download from Martin's Marre-Emgimeer g Page . o seuek et



3. FACTUAL INFORMATION

3.2 Passengers

Nationality of passengers (no. 3206 persons)

ITALY (989)
GERMANY (568),
FRANCE (462),
SPAIN (177),

U.S. (129),

CROATIA (127),
RUSSIA (108),
AUSTRIA (74),

SWISS (69),

BRASIL (46),

JAPAN (46),
HOLLAND (42),
UKRAINE (33),
KOREA (30),
ROMANIA (29),
HONG KONG (26),
GREAT BRITAIN (25),
AUTRALIA (21),
ARGENTINE (17),

TAIWAN (13),
«  CANADA (12),
—

CHINA (12),
PORTUGAL (11),
COLOMBIA (10),
CHILE (10),
TURKEY (9),
BELGIUM (8),
ISRAEL (8),
KAZAKHSTAN(S),
PERU' (8),
POLOAND (8),
MOLDOVA (6),
NEPAL (6),
SWEDEN (5),
VENEZUELA (5),
DENMARK (4),
DOMINICAN REPUBLIC(4),
SERBIA (4),

SOUTH AFRICA (4),
NETHERLANDS ANTILLES (3),
BELARUS (3),
GREECE (3),

HUNGARY (3),
IRAN (3),

EIRE (3),
MACEDONIA (3),
ALBANIA (2),
CUBA (2),
ALGERIA (2),
EQUADOR (2),
MEXICO (2),
FINLAND (2),
ANDORRA (1),
BULGARIA (1),
BOSNIA (1),
CZECH REPUBLIC (1),
INDIA (1),
MOROCCO (1),
NORWAY (1),
NEW ZELAND(1),
PHILIPPINES (1),
URUGUAY (1).
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3. FACTUAL INFORMATION

3.2 Passengers

* VICTIMS: No. 32
* NATIONALITY:

== Germany (12)
BB lialy (7)

B B France (6)
BN Peru (2)

== Hungary (1)
— Spain (1)

=== India (1)
=
nr
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3. FACTUAL INFORMATION
3.3 Survival Crafis

ia n jmind AR 112
Ilfl‘l‘l"l!lllll'l;l“il!llfllf.‘l

LIFE SAVING APPLIANCES

- LIFEBOATS /LIFERAFTS-

'~.=j‘é hA-,:'vb‘ R
ST

26 lifeboats L T
(J 23 the launched ones ' it AT T
3 lifeboats on portside
could not be launched due
to the significant list of the

vessel

L 6 Liferafts were
launched

39
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3. FACTUAL INFORMATION
3.3 Survival Crafts

/4 TN 7 4 3 AL
e o ra b R g ~x N A
N N — . (" < N .
5 L - SN
~ .- B - r - - =
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and more,,is available for download from Martin's Marine
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4. ANALYSIS

4.1 Methodology of C/s Costa CONCORDIA Marine
Accident Investigation

SHIP
ORGANIZATION

CREW
MEMBERS -
MINIMUM SAFE
MANNING

| |
MUSTER LIST WORKING AND
COMMUNICATIONS REST HOURS

1 1
FAMILIARIZATION DRILLS AND WORKING
OF CREW TRAINING LANGUAGE
MEMBERS WITH

THEIR DUTIES

PREPARATION FOR
DEPARTURE

OPERATIVE
LIMITATIONS

SYSTEM
REGISTRATION OF
PERSONS ON
BOARD

CHECKS AND CHECK LIFE SAVING
INSPECTIONS APPLIANCES AND
BEFORE DEPARTURE SHIP’S SEAWORTHY

INSTRUCTIONS TO

PASSENGERS AND
THEIR CALL
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4. ANALYSIS
4.1 Methodology of C/s Costa CONCORDIA Marine

Accident Investigation
D>

WATCHCKEEPING

CHARTS AND
PUBBLICATIONS
UPDATING

VOYAGE PLAN

COLLISION AND LEAK
DECISION SUPPORT SYSTEM
(1.S.M.) SOURCE OF ELECTRIC EMERGENCY

~
—
7 44
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4. ANALYSIS

4.1 Methodology of C/s Costa CONCORDIA Marine
Accident Investigation

EMERGENCY MANAGEMENT

LIFE SAVING GENERAL EMERGENCY CALL
SURVIVAL CRAFTS APPLIANCES ABANDON SHIP

=
G -
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4. ANALYSIS

4.2 Ship Stability in damage condition
NAPA Simulation on C/s Costa SERENA

Damage between frame no. 58 and frame no. 125/128,
creating a 60 meters hole into the hull — portside

The two most affected watertight compartments i
(contiguous), immediately flooded:

- no. 5 (Propulsion Electric Motor)
- no. 6 (aft generators)

Partially flooded at the time of crew inspection (10 [
minutes after the impact)

- no. 7 (forward generators)

- no. 4 (Galley compressors)

=

/14
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Costa Serena simulation after the impact = Damage condition O
Compartment no. 5 flooded immediately 2287.1 t of water

”'Active Loading Condition DAMAGCONDOO [2012-02-10 16:08]

File Task Damage Results

Tools  Miew

o
).
&

Task————————
Load Tanks |

Load Stores |

|Damage

Fesults

Stab/Strength... |
Load Summary... |

=]
Stages &) =
Reset... I
Ground... I
4
Stages
[IEquilibr.

Ack.l Log..| 2FFline

N = e

— Damage Besults

Critical openings

First immersing
Heeling angle
Flooding angle
Minimum Freebrd
GH intact

GH actual
Maximum GZ

“Inf1ooded water

Status

Res. to prgr.fid :

due to progr.fld :

" _ye OT pos. G2 @

notermining crit.:
Min., um rogues cue .

1.772 H

P1DKOS
P1DK1S

2.13 DEG

29.48 DEG
1.07 M
2.09 H
1.43 H
1.04 M

&r.w “EGQ
2287 .1 T
MARGTM
1,17 W
0K

Selected tank group: | 411

Capacity || Vel H Yolume || Density || Welght || Frsm | Flood water
Mame = Status

” [m3] [5£] [m3] [t'm3] [t] [trn] [m3]
Electric locker sthd 166, 8 100_0 166.8 1.025 171.0 O aopen to 55 .2
Main switchboard port 258. 2 o.0 O.0 1.025 0.0 o o0
Main switchboard stbd 231 .4 .0 Q.0 1.025 0.0 o] o0
Cofferdam fr.288-308 226, 1 o.0 1,025 0.0 ] 2.0
fl | Bie77 | | 15576 | | 15671 |48445 | |z2z4. 8

Dens 1.028 t/m3 7.94 E——h\\_\ Heel S 2.13 deg Gk A ] D 17049 € BbMmax | 168 % atfr. 79
At k - . -
9.39  Boloakee Mid 8.60 7.84 Trim A& 1.61 m GMreq i3 m | UnkDWT 0.5 % | SFmax | 140 % atfr. |100
9.26 - Defl. [hog 0.03 m F|| GMcorr | -&. 2% m Disp 61303 t
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F Active Loading Condition DAMAGCONDZ0MIN [2012-02-10 16:10]

File Task Damage

o
).
&

Task
Load Tanks |

Load Stores |

|Damage

Fesults

Tools

Damage condition after 20 minutes
inflooded water 6419.1 t

Wiew Damage stability criteria MOT MET!

Stab/Strength... |
Load Summary... |

=]
Stages &) =
Reset... I
Ground... I
4
Stages
[@IEquilibr.

-

— Damage Besults

Critical openings

First immersing
Heeling angle
Flooding angle
Minimum Freebrd
GH intact

GH actual
Maximum GZ

“ Inflooded water

Status

Res. to prgr.fid :

due to progr.fld :

" _ye OT pos. G2 @

notermining crit.:
Min., um rogues cue .

1.22 H

P1DKOP
P1DK1P
4.19 DEG
27 .67 DEG
—0.03 M
1.67 H
0.38 W
0.79 M
&3.a “FG
6419.1 T
MARGTM
1.68 M
NOT MET

Selected tank group: | 411

Frsm

Status

Flood water
[rn3]

Electric lTocker stbd
Main switchboard port
Main switchboard stbd
Cofferdam fr.288-308

open to 23.1

4]
O open to 145,
9]

4] Q.

4
open to 43 .5
o
5]

| 19723 |8es32 | CEEER

Dens (1.028 t/n3

Below keel

10.10

Mid

7 .50

Heel P 4.20 deg
Trim A 2.17 m
Defl. hog 0.03 m F|

Ghreq i om
Ghkdcorr £ ZE

21100 t BhAmax

UnkDWwWT 0.5 % SFmax

65355 t

238 %
155 %

This document, and more, is available for download from Martin's Marine Engineering Page - www.dieselduck.net
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F Active Loading Condition DAMAGCONDS0OMIN [2012-02-10 16:19]

File Task Damage

o
).
&

Damage condition after 50 minutes
inflooded water 6588.0 t

Damage stability criteria MOT MET!

Task
Load Tanks

Load Stores

o]  _gpmo _mom | oo momo]
|

|Damage

Fesults

Stab/Strength... |
Load Summary... |

=]
Stages &) =
Reset... I
Ground... I
Stages
[@IEquilibr.

-

— Damage Besults ————————————————

Critical openings

First immersing
Heeling angle
Flooding angle
Minimum Freebrd
GH intact

GH actual
Maximum GZ

“ Inflooded water

Status

Res. to prgr.fid :

due to progr.fld :

" _ye OT pos. G2 @

notermining crit.:
Min., um rogues cue .

.82 H

P1DKOP
P1DK1P

6.65 DEG
25.48 DEG

-1.05 H
1.67 H
0.62 M
0.61 H

1. “FG

6588.0 T
MARGTH
.06 M

NOT MET

Selected tank group: | 411

Frsm

Electric lTocker stbd
Main switchboard port
Main switchboard stbd
Cofferdam fr.288-308

IR

Status | Flocz['qn;aater
O open tTo 21.3
O open to 196, 1
O open To 43 . 6B
4] (4]

| 20763 |26893 | |s4acs . 5

Dens (1.028 t/n3

Heel P 6.65 deg
Trim A 2.51 m
Defl. hog 0.03 m F|

—

- Ghreq f.5G m
_'_4_,_,_/—/

Ghkdcorr £ ZE

22140 t BhAmax

UnkDWwWT 0.5 % SFmax

66394 t

275 % atfr. B4
155 % atfr. 112

Blima Is...
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Damage condition after 70 minutes
inflooded water 6836.5 t

F Active Loading Condition DAMAGCOND7OMIN [2012-02-10 16:23]

File Task Damage Results Tools  Miew Help |Damage stability criteria WNOT MET!

A,

e~
‘h"
Task
Load Tanks |
[ sammp oo | oo oo | oo omod ool iy
Load Stores | e e ——
|Damage
Results

Stab/Strength... | [~ |

Load Summary... I Damage Results
Res. to prgr.fld : 0.236 M
Damage Ccritical openings
& due to progr.fid : P1DKOP
=1 First immersing P1DK1P
Stages s} — Heeling angle 2 7.12 DEG
Flooding angle g 22.09 DEG
Beset.. I Mimimum Freebrd : -1.67 H
GH intact g 1.52 1
Ground... | GH actual : 0.87H
4 Maximum GZ : 0.44 H
Stages Rano~ __ pus. GE © 150 wew
T« looded water : 6836.5 T
Quili De ~vmining crit.: MARGIN
Min. GH reguss e . T |
Status NOT MET

Selected tank group: | 411

Capacity || Vel H Yolume || Density || Weight || Frsm | Flood water
Mame - Status
” [m3] [5£] [m3] [t'm3] [t] [trn] [m3]
Electric locker port 166, 8 100_0 166.8 1.025 171.0 O open to 140, 2
Electric Tocker stbd 166.83 100.0 166.3 1.025 171.0 2 open to 33.2
Main switchboard port 258. 2 100.0 258.2 1.028 264, 7 O open to 219, 2
Main switchboard stbd 231, 4 231.4 |1.025 237 .2 0 open to 64,7
| 81977 | | 22233 | | 2zass | www= |sE50.5
ZEnsy 1028 RUAnS) UEEREEES e Heel | P 7.12 deg | GM [ z.2s n | DW [ 23872z t | BMmax [ 330 % atir. [87
At k -
10.57 Bel'g:,rkgel Mid 9.11 7.65 Trim 4 3.04 m GMreq (.55 om | UnkDWT 0.5 % | SFmax | 182 % atfr. | 126
6.90 —r‘—/ Defl. hog 0.03 m F|| GMcorr | -&. 2% m Disp 68127 t
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Damage condition after 90 minutes
inflooded water 13937.8 t

F Active Loading Condition DAMAGCOND90MIN [2012-02-10 16:25]

File Task Damage

o
).
&

Task
Load Tanks |

Load Stores |

|Damage

Fesults

Stab/Strength... |
Load Summary... |

=]
Stages &) =
Reset... I
Ground... I
4
Stages
[@IEquilibr.

Results  Tools  Wiew Help

Damage stability criteria MOT MET!

-

— Damage Besults ————————————————

Res.

Heeling angle
Flooding angle
Himimum fFreebrd
GH intact

GH actual
Maximum G2
Rap — . pus.
anflooded water

Min.
Status

to prgr.fld :
Critical opening ...
due to progr.fld :

LL
: 13937.8
vovermining crit.:

LM ¥ g - o -

—-0.49

P1DKOP

5.13
0. 00
—-2.10
2.06
1.20
-0.03

U.u

DEG
DEG
|
|
M
|

T

INTRANGE

oy

NOT

MET

Selected tank group: | 411

Capacity || Vel H Yolume || Density || Welght || Frsm | Flood water
Mame = Status

” [m3] [5£] [m3] [t'm3] [t] [trn] [m3]

Electric locker port 166, 8 100_0 166.8 1.025 171.0 O aopen to 156 .6

Electric locker stbd 166, 8 100.0 166.8 1.0285 171.0 O open to 27 .5

Main switchboard port 258 .2 100_0 258.2 1.028 264, 7 O open to 239 .3

Main switchboard stbd 231 .4 231.4 [1.025 237.2 o open to  134.7

fl | Bie77 | | 2590z | | 2sz56 [75za2s | | 13555
Dens (1.028 t/n3 11-11 E——h\\_\ Heel P 5.15 deg G | D 27633 t BMmax | 417 % atfr. BB

At k - . -
11.54  poooiiee Mid  9.51 7.46 Trim A 4.25 m GMreq i3 m | UnkDWT 0.5 % | SFmax | 220 % atfr. | 126
7.91 - Defl. [hog 0.03 m F|| GMcorr | -&. 2% m Disp 71887 t
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Damage final condition

inflooded water 17641.2 t

F Active Loading Condition DAMAGCOMNDFIN [2012-02-10 16:40]

File Task Damage

Results  Tools  Wiew Help

o
).
&

Task
Load Tanks

Load Stores

|Damage

Fesults

Stab/Strength... |
Load Summary... |

=]
Stages &) =
Reset... I
Ground... I
4
Stages
[@IEquilibr.

Damage stability criteria MOT MET!

-

— Damage Besults ————————————————

Res. to prgr.fid : —1.44 H
Critical opening ...
due to progr.fld : P1DKOP
Heeling angle 2.03 DEG
Flooding angle 0.00 DEG
Himimum fFreebrd —2.38 W
GH intact 2.06 M
GH actual 1.18 H
Maximum G2 —0.04 M
< Inflooded water : 17641.2 T
termining crit.: INTRAN
Min. > 9 H
Status NOT MET

Selected tank group: | 411

Capacity || Vel H Yolume || Density || Welght || Frsm | Flood water
Mame = Status

” [m3] [5£] [m3] [t'm3] [t] [trn] [m3]
Electric locker port 166, 8 100_0 166.8 1.025 171.0 O aopen to 161.7
Electric locker stbd 166, 8 100.0 166.8 1.0285 171.0 O open to 156, 3
Main switchboard port 258 .2 100_0 258.2 1.028 264, 7 O open to 245 3
Main switchboard stbd 231 .4 231.4 [1.025 237.2 o open to  213.3
fl | Bie77 | | 27scs | | 28207 |83127 | | 17158

Dens 1.028 t/m3 10.49 E——h\\_\ Heel P 2.06 deg Gk A ] D 29584 t BbMmax | 295 % atfr. B2
At k - . -
12.66  poafis.| Mid  9.85 6.97 Trim A 5.94 m GMreq i3 m | UnkDWT 0.5 % | SFmax | 238 % atfr. | 126
9.21 - Defl. [hog 0.03 m F|| GMcorr | -&. 2% m Disp 73839 t
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5. INVESTIGATION UNDERWAY

5.1 Preliminary remarks

Critical point - delay in sounding the "General
Emergency” alarm and taking timely steps to

abandon the ship

JOrganization of the abandonment of the ship was on
the whole appropriate to manage an emergency such
as the one that occurred a Giglio Island

@L
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5. INVESTIGATION UNDERWAY

5.1 Issues still under investigation

~

* Recruitment of crew members
* Muster List arrangement

* Management of “Complementary”
personnel

* Familiarization with emergency ’rqsks/role5/

\

* Navigation planning
* Bridge asset
* “Master Com” procedure

=
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5. INVESTIGATION UNDERWAY

5.1 Issues still under investigation

~

* Leak assessment

* Flooding dynamics

* Ship response capacity to flooding
Watertight compartment system

/
\

Loss of electric power
Loss of electric power distribution
* Emergency electric source

BLACK OUT
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5. INVESTIGATION UNDERWAY

5.1 Issues still under investigation

~

Internal communication
GENERAL

EMRGENCY * Emergency timing
MANAGEMENT Bridge team crisis response

%
* Survival crafts and rescue boats
Effects of the progressive ship asset on the

SAFETY
EQUIPMENTS evacuation procedure

* Ship evacuation timing

/
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5. INVESTIGATION UNDERWAY

5.1 Issues still under investigation

~

e Devices Arrangement
SHIP DEVICES/

CAPABILITY TO PUT IN . Dev?ces VuInerabiIitY.
PLACE AN ADEQUATE * Devices Interoperability
RESPONSE TO THE e Redundancies
EMERGENCY

/
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