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GLOSSARY OF TERMS

AC

AEP
CCTV
CO;
DNV-GL
ECDIS
GMT
IMO

kW
Length BP
MARPOL

MFG
MFZ
M.V.
MW

PE
SOLAS
STCW

Air conditioning

Advanced emissions purification

Closed circuit television

Carbon dioxide

Det Norske Veritag Germanischer Lloyd

Electronic Chart Display Information System
Greenwich mean time

International Maritime Organisation

Kilowatt

Length of vessel between forward and aft perpendicular
Interrational Convention for the Prevention of Pollution
from Ships

Mobile fire group

Main fire zone

Motor vessel

Megawvatt

Polyethylene

International Convention fahe Safety of Life at Sea

Standards dfraining, certification andvatchkeeping
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1 SUMMARY
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1.3

1.4

15

1.6

1.7

1.8

1.9

The m.v Freedom of the Seass on passage frobabedee, Haitid Falmouth,
Jamaicaon 22" July 2015 The vessel had ohoarda crew complement of
1,428and4,454passengers.

The vessels itineray for the weekong auise commenced when the vessel
deparied Port Canaveral Florida on 19" July and visted Labadee(Haiti),
Falmouth (Jamaicy Georgetown(Grand Cayman and Cozumel(Mexico)
returning to Port Canaveral @6" July.

At 0911local time (GMT-4 hours) a Falmouth Harbar pilot boardedhe vessel
andcommencedheinbound transit to thport of Falmouth, Jamaica.

At 0912 on22"¥ July 2015, the Autronica fire alarm system sounaedthe
bridge and engine control room indicatingultiple fire alarms in the engine
spaces antlinnelcasing.

An emergency wasleclared orboard and a6 C o BRAVOO announcement
made with the fire location as the Forward Separator R&artly thereafter
the location of the fire was idéfied as the port sidéunnel casing. $hoke

entered the engine spaces via the ventilation system triggeririgple fire

alarms.

At 0922, 7 short and 1 lag blasts wersoundedndicating to the passengers and
crew of a general emergency, this was followed by a public annoemtdor
all crew and passengers to proceed to abandon ship stations.

At 1052 and 120%ll passengerand crew respectivelyereaccounted for with
no injuries reported.

The fire was extingushed at 102 however boundary cooling continued until
1130as a pecautionary measure and in accordance withboard firefighting
procedures

A forensic fire investigation was completegt Burgoyne& The origination of
the fire was thought to be at rielvel (between decks 3 and ®jthin the port
side forwardcasingin Main Fire Zone 6The fire consumed all combustible
materials presentand consequentlythe cause of the fire could not be
determined.

1 Burgoynes Consulting Scientists and Engineers
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1.10  This investigationreport, withoutdefinite evidenceof the cause of #hfire,
concentrates othe contributory facta which had they been identified may
have prevented the incident as a minimunreduced the severity.
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2 PARTICULARS OF VESSEL

2.1 The Freedom of the Seas is a passenger vessel, registered in Nassau, Bahamas,
of all welded steel constction and diesel propulsion. The vessel is owned and
operated by Royal Caribbean Cruise Lines Limited, and has the following
principal particulars:

Official Number - 9000147
IMO Number - 9304033
Built - Aker Finnyards Finland(2006)

Length overall 335.5 meters

Length BP - 302.53 meters
Breadth - 38.60 meters
Dratft - 8.80 meters
Gross Tonnage - 154,407

Net Tonnage - 127,545

Call sign - ceuz7

2.2 The vessel is powered by six diesédctric engines driving six generators
powering twin ptatable pods and one fixed pod rated at 14MW aach4 bow
thrusters of 4,000 kW each.

2.3 At the time of the incident the vessel was classed Dih Norske Veritas
Germanischer LloydINV-GL) andall statutory certificates remained valid.

2.4 All crew caried appropriate documentation as required by the Standards on
Training, Certification and Watchkeeping (STCWAIl document holders had
the necessary endorsements provided by the Commonwealth of the Banamas
complied with the vessel 6s safe manning
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2.5 The vesséb fire detection andextinguishing systems met required standards
under the Safety of Life at Sea (SOLAS) requiremehtese systems were all
utilisedas required to expedite the firghting efforts.
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Figure 1: Extract of General Arrangement plan indicating location and layout of engine spaces
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3 NARRATIVE OF EVENTS

3.1

3.2

3.3

3.4

The Freedom of the Seas departed Port Canaveral, Florid&"oduly 2015
The cruise included seven schedulaghts, calling atHaiti, Jamaica Grand
Cayman andMexico, prior toreturning to Port Canaverah the 28 July.

At 0911 on 22" July 2015a Falmouth harbour pilot boarded the veseehid
with the port entry to Falmouth, Jamaica. Senior staff were already gathered at
the wheelhousdor a scheduled855port entry conference

EngineNo.2 in the forward Bgine Roomand engines 5 and 6 in tAdt Engine
room, were running and onlin&ngines 1 & 3 in the Forwardngine room and
engineNo. 4 in the Aft Ehgine room were not redred to be online foport
entry, but were available for immediate use if required.

During the port entry planning meetinghe Autronica fire detection system
commenced sounding alarmalthough the ire was limited to the main casing
on the port sle forward, the engine room ventilati@ystem was éwing in and
distributing smoke throughouthe engine spaces1 Main Fire Zone (MFZ) 6.
Overthe nextseverminutes the followingalarmswere recorded

7/22/2015 9:11

FWD SEPARATOR ROOM TT MFZ6

7/22/20159:12

AC COMP.ROOM TT PORT MFZ6

7/22/2015 9:12

GEN.ROOM 1 TT STB. MFZ6

7/22/2015 9:12

AC COMP.ROOM TT STB. MFZ6

7/22/2015 9:12

GEN.ROOM 1 TT STB. MFZ6

7/22/2015 9:13

ENG.ROOM 1 DECKO PORT MFZ6

7/22/2015 9:13

AC COMP.ROOM TT STB. MFZ6

7/22/2015 9:14

ENG.ROOM 1 DECKO PORT MFZ6

7/22/2015 9:14

ENG.ROOM 1 TT PORT MFZ6

7/22/2015 9:14

ENG.ROOM 1 TT PORT MFZ6

7/22/2015 9:14

ENG.ROOM 1 TT PORT MFZ6

7/22/2015 9:14

ENG.ROOM 1 TT PORT MFZ6

7/22/2015 9:15

ENG. CASING DECKO PORT MFZ6

7/22/2015 9:15

ENG.ROOMDECKO STB. MFZ6

7/22/2015 9:15

ENG.ROOM 1 TT PORT MFZ6

7/22/2015 9:15

ENG.ROOM 1 TT PORT MFZ6

7/22/2015 9:15

ENG.ROOM 1 TT PORT MFZ6

7/22/2015 9:15

ENG.ROOM 1 TT STB. MFZ6

7/22/2015 9:15

COMP.ROOM TT STB. MFZ6

7/22/2015 9:15

GEN.ROOM 1 TT STB. MFZ6

7/22/2015 9:17

ENG. CASING DECK9 STB. MFZ6

7/22/2015 9:18

ENG. CASING DECK11 PORT MFZ6
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MFZ8 |« MFZ7 : MFZ6 ! MFZ5
Figure 2: Pl an of vessel showing Main Fire Zone

Figure 3: Engine room spaces at ME No.6, locations shown of initial fire alarm activation times
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3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

The folowing sequence of events was determined ftbenvessés log books,
CCTV records and Autronicarecords. Al times are local to Jamaica @2
July 2015.

At 0915 Code Bravo was announceaVer the public address system, the
locationwasgiven as the Favard Separator Room, MFZ 6.

The vessel 0salsGtheiv e fs sSafetp@ffcer He wassdispatched
from the Bridge bythe Master to coordinate and control thefigkting effort.
The Master therremaired on the bridge with the Harbour Pijoto take the
vessel to her nominated berth.

The vessébs power was transferred to the thremiees in the aft engine room.
This would aid firéighting efforts by stopping the exhaust gases passing through
the fire location in the forward port casing.

The waterfog system fothe Forvard Separator Room was manualtivated
at 0915.

The Chief Officerand Mobile Fire Group (MFG) #Bade entry to the engine
space via thatairway on the starboard side of therward Switchboard Room
down to the Generator e and then through the AC Compressor room to the
Separator Room. In all spacesly greyish smoke was observed, emanating
from overhead vents. There was no fire present.

The searchcontinied into the Forward Engine Roomg#in there was no
observedfire. The smoke was dark and burning embers were falling from the
casing onto Engine #3. The water fog system was starigatect Engine #3.

Mobile Fire Group #3 was stationed in the Forward Engine Rtmextinguish
any remaining embers.

The Safety Officeproceeded to Deck 1 and opened the door to tsiagan the

port side. i¥e was visible withinthe casing at Decks 1, 2 and 3urBing
material was falling from aboyevithin the casing.
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3.14

3.15

3.16

1 1
Figure 4: Route taken by MobileFire Group No. 3: Route started n starboard switchboard room, forward
generator room, starboard compressor room, separator room, port compressor room, forward generator
room ending in forward engine room

At 0928, a second Code Bravo announcement was maide the fire location
given asdeck 13.

MFG No. 4 wasassigned to fight the fire fromleck 1 casing access on the port
side, using hoses they werelalio spray water as high agak 4 within the
casing. Water spray was used to extinguish falling embers within the casing.
MFG No.1 provded back up with fire extinguishers, additional hosasd
changing out air bottles.

The lower firedamper at dck 1 did not close. fis was later found to be
blocked with debris from melted polyethylene (Riping and burnt endrs
from scaffold planksMFG No4 reported seeing the damper renranopen.
The Master testified that with this damper open tbe of CO, was considered
unwise. Carbon Dioxide gas is heavier than air and osleasedmay escape
the casing direct into the forward engine room.
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3.17

3.18

3.19

3.20

3.21

3.22

3.23

3.24

3.25

MFG No4 was hampered by hot water cascading down the casing from
firefighting effortson the uppedecks.

MFG No2 reported to dck 14at 0928. kre was presemat cecks 13 and 14 at

the fn n e | (AVi ki ng Courgavyncoolig congrenced ratedths) . B
12 through 15. The team leader made an inspection via a casing access opened
for the scrubber project ateck 12, theaccess hatch atedk 12 to the lower
casing levels had been left op&ire dampers at this deck wetteenclosed.

MFG No.5 wasdispathed to eéck 12 and 13 for boundacgpoling and then to
deck 14 to provide cooling at the Gas
also provided boundary cooling at deck 14 and above.

MFG No.6 aided MFG N@. at ceck 12 and made entry into the casinthis
was to provide firefighting fron the open hatch atedk 12 to lower casing
levels.

MFG No.7 popvi ded suppor 2 antd 6respeéticlyaNdaied.
boundary coolingfforts at @ck 14 through 16.

Fire hoses with nozzles set to spragre loweredthrough the opetatch on
deck 12 to extinguish the fire.

At 0946, the fires atdecks 1 & 2 and at deck 14 andabove were reported
extinguishedBy 1005, the fire atdeck 13 was reported extinguished.

At 1012 MF GO s reported no . Hot spatimonitorigg o p en

continued and the fire was confirmed extinguished at 1140.

At 1205 all passengers and crew were accountedTien minutedater & 1215,
an announcement was made allowing the passengers to return to their cabins.
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4  ANALYSIS

CONTRACTORS WORKING INSIDE THE CASING

4.1 During this voyage a team of contractsr were engaged in the ongoing
installation of a scrubber systeffihis wasintended to remove sulphur dioxide
from exhaust gases produced during consumption of Heavy Fuel Oil in the
ves®l& engines. Thi®\dvanced Emissions Purification (AEBystem ensutce
compliance with sulphur dioxide emissions standards under the International
Convention on the Prevention of Pollution from Ships (MARPOL) Annex VI.

4.2 Thelayoutof this systems as fdlows:

SCRUBBER @,

Figure 5: Layout of AEP scrubber system

4.3 The exhaust for theAEP systemincluded two ducts that would transit the
forward port side of the casing. These would consist of two thermoptésés
one at 500mm diameter (DN500) and one at 600mmeter (DN600) each
made up ofmultiple sections of polyethylene piping fused together and held in
place by welded metal brackets.
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Figure 6: Ducting awaiting installation

The contractor was assigned thecki 14 starboard side Card Raofhhis
afforded eag access to a cordoned off area around the funndéek 14 for
material storage and preparatiamd access to the casing via an opening cut for
this project.
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Figure 7: Location of deck 14 Card Room and contractors work area (highlighted in red)
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4.4

4.5

4.6

4.7

. 23 LY e T :
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Figure 8: Schematic of deck 14 access to casing

Scaffolding was installed throughout the casing to provide access to install the
ducting. The contractor evked both day and night shiftsubng the evening of

215 July 2015, the night shift riggedwo 500mm diametempipe sections. These
were lifted into place but could not be installed as $céding required
repositioning. Further, installation af lifting pad eye required welding at the
underside ofleck 12.

Thev e s sopdrafos issued HWork Permitsfor work involving thecasing
which has a@welve (12) hour validity A permit was issued o21% July 2015 at
1900, specificallyfor the installation of newpipeworkin the casingapproving
positioning and welding brackets, cutting and gmgdiStandard @uirements
for the permit includeafire watchat the work site for 30 minutes post hairk,

all work areas shoullle free of flammiale materials prior to hot work and areas
shouldbe proected from potential fire risk by the use of blaiske

The permit issued indicates thastng isnot a confined space however no
guidance existen the permit that helps to make this determination.

This permit was closed @2 July at 0615.There had been no hatork in the
casing during the validityf this permit.Day permits for22" July did not
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4.8

include the casing as natwork wasanticipated on the morning of the"32
July.

The contractor held daily toolbox talksn the 22" July all 36 contractdis staff
attended and signed the report sheet.

CONSIDERATION OF IGNITION SOURCES

4.9

4.10

411

412

No hot work was reported during the nightshift 2a™ to 229 July. The
relocation of a pagye was scheduled ftine afternoon of the2" July and not
before 1300afterwhich time an exhaust fan in the casing wouldtbpped.

The individual sections of piping were joined together using an electro fusion
madine. Awire is placed between the two pipes and then heated, melting the
surrounding material around the wire itsdlhe melt closes the gap betwdbe

pipe and fiting. Heat then transitions to the pipe itselivhich melts in the
welding zone forming Aomogeneous welded connection

The electrefusion welding machine was found bundled with its cable into a
transport case, ready to be relocafBlde machine was renaed for laboratory
analysis but the extent of fire damage had destroyed the internal memory.
There is no indication this machine had any role in starting the fire.

Two plasmacutting torches used in the casing by contractors wenedf@oiled
up and disonnected. Tere had been no requirement for any use of this
equipment preceding the fire.

Figure 9: Plasma cutting torch leads pictured after the fire
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4.13 Closed circuit camera (CCTV) recordings were reviewed and contimci@w
wereinterviewed.The two men on day shift in the casiwgre verified to have
exited the casingpproximately 20 minutgsrior to the start of the fire.

4.14  Fixed dectrical equipment within the casing was examired a potential
ignition source. Te following were eliminated

[ An exhaust fan atetk 12. The motor itself, the casing and the electrical

connections shwed no signs of failureThe fanis protectedy a variable
frequency drive and a breaker.

Figure 10: Deck 12 exhaust fan motor

i Fluorescent ligting was examined aneliminatedas a potential source
due to the lack of ability for the light cover to easily ignite.

Figure 11: Florescent light fixture damage
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