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1 GLOSSARY OF ABBREVIATIONS AND

ACRONYMS
°C Degre= Celsius
AB Able Body Saman
BMA Bahamas Matime Authority
CCTV ClosedCircuit Telewvsion
EDS Energy dispersive Xay spectroscopy
IMO International Maritime Organization
MMSI Maritime Mobile Srviceldentity
NCL Norwegian Cruise Line
PPE PersonaProtective [§uipment
SCC Stress orrosion cacking
SMS Safety Management System
USA United Sates of America
USCG United State€oast Guard
UTC Universa Time Coordinated

All times nokd in the report are given in the style of theastiard24-hour clock
without additicnal anntation andaslocal time whichwasUTC -5.
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2 SUMMARY

2.1

22

2.3

2.4

25

26

2.7

28

On 26 November 2018, the vessels underway to Port Canaveral with 1729
crew members and 3921 pesgers a board At 1030 hours he Assistant
Engineer observed a leakagroundthe vicinity of insulaked hat potablewater
pipe in Engne room on deck 2 The Assistant Engineer informed the First
Engineerand it was decided to tighten the couplingtap the leak.

The Motorman and Oiler were tasked to remdwe insulabn material and
tighten the copling while the systemwas under operian with water at a
pressure of 8 to Bars and withatemperaturef around 65°C

Access to the leak wagsticted and in order to complete the work adiyvi
the Oiler and Motoman had to position #mselvesbetween the hotpotable
waterpipeline andstarboard side bulkhead

The crew membergightenedone coupling orthe forward side. Howeverhe

lesk was still observed fromthe aft section of pipgethe Motorman tried to
tighten the aftcoupling and found that the bolt onthe coupling wasloose.

Subsequentlyhe coupling failed, resulting ithe pressurizedelease okteam
and hot water

The Motorman and Oiler exited the sceneusing the opening access for the
pipelines on deck-floor plate transiing down towardsdeck 1 Both crew
members sufferedevere burn injuries due to the exposursteam and hot
water.

A codeAlpha was raisedaind asa result, first aid treatment was pvaled by
the on boaranedicalteamuntil both crewmembers wre medtally evacuated
by a Unted States Cat Guard (USCghelicopterto Jaycee Burn Centen
North Carolina USA whereaupon urther medical treatmentwas provided to
them

From te independentforensic laboratory evaluation reportof the failed
cowling it was cetermined thatthe coupling failed due tostress corrosion
crackingdue to exposure of chlorinated waténelikely sourceof chlorinated
wateris theleakagethrough the gasket tihe pipeinterface. However, it could
not be determined ihe leakag ocaurred as a resultf a detelorating gasket
or due to faulty installatin of the coupling

This maine safety investigation was ctsed as a s@us marine safety
investigation inaccordancevith Chapter 2 ofthe MSC.255(84). Additionally,
no marine pollutionwas @used as resultof this marineacciden.

*%k %

1 Code for the Irgrnational Sindards amh Recanmendkd Prdices for aSafety Investigationsnto a
Marine Caualty or Maine Incident (Casualty Investigath Code)
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3 DETAILS OF INVOLVED VESSEL(s) AND

OTHER MATTERS

31 Details of the vessel

3.11 M.V. NorwegianEscapds a passenger ghbuilt in Meyer Werftshipyardin
Papenburg, Genary on 22 October 2015.

3.1.2 The vessehad the following principal padulars:

Call sign C6BR3

IMO number 9677076
MMSI number 311000 341
Built 2015

Length overall 325.9metres

Length betwen perpendiculars 300.2metres

Breadth 41.90 metes
Depth moulded 1440 metres
Gross regtered tonnage 165157.0Gonnes
Net regiseredtonnage 134779.0Gonnes
Type Passengeship

3.1.3 At the time of theincident the vesselas owned byBreakaway Three Ltd.
andmanaged b\NorwegianCruise Line (Bahanas) Ltd.
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Figure 1: M.V. Norwegian Escapeggeneralarrangement planof ded 1 and deck 2
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3.2 Vessel Certification

3.2.1 M.V. Norwegian Escapewas permanently regisered with the Bahama
Maritime Authority (BMA) from 28 September2016 and wasclassedwith
DNV GL Classification Scriety. At the timeof the incident the vessel
compied with dl statutoryand international requements and céfication.

3.2.2 The vesselassubgctal to a Bahama Maritime Authority Annual Inspection
at the Port oNew Yorkon 18 November 208. Onedeficiencywas recorded
regardinga double firedoor not ¢osing propety which is determinedio be
unrelat@ to thismarine casualty.

3.2.3 The vesskehada Port Stae Control Inspetion at the Port oNew Yorkon 28
October2018 with no deficiencesidentified

3.3  Hot potable water system

3.3.1 Thehot potabk water systenczonsiss of hot potablecirculation pumps, water
heatershea recovey exctange andthepipelines Thesysten hasinsulated
copper pipkneswith steelcouplings used to connéthe pipes
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Figure 2: Hot potable water sygem (Source: Norwegian Escape TechnideOperating Manual)

- i Y e -

3.3.2 The hotpotablewater is circulate@round heshipin anumberof separate
loops which are interconrated

3.33 Wateris continuously ciralated through théoops to esure that water ahé
desired tempature is constantlywailable atall outlets

2 The insulationmaterial used on the pipelines and dogp of the hotpotable water systermad the
chemicé behaviourcompliant with the Standard Specification for Thermal Insulatidor Use in
Contact with Austenitic Stainless StéaSTM C 795.

6
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3.34 The heater control system maintain®astantempeiture of approximaely
65°C in the hot wategsystem.

3.35 Thesystemoperatingpressireis desgned betweeB-9 bar.
34  Coupling design
3.4.1 Thecouplingonthehot potable waterpipelinewas Teekays® Axilock-S type

3.4.2 Thecouplinghad two anchorrings which areplacedadjacent to, but sepate
from, thesealng mechanism.

3.4.3 As the lockpart is tightened the sealing lipare pressedgainst the pipe
surface to forma sal. At the saméme, the aachor ringspenetrate the rubber,
bite intb the wo pipes and prevet them from pulling apart,whether by
externalloading or nternal pressure.

Lockpart with solid bars

= il Anchor rings
\\ (Axilock)
ﬁ/ Casing
R

Vacuum ring
(optional)

Anchor rings
(Axilock)

\{/

Figure 3: Axilock couplingé parts (Source: Teekay pipe coupling webste)

Screws

Gasket

*kk

3 Teekay coupling is a Teekay trademarked product manufactured by Taylor Kerr (Enginegting
registered in Engind & Wales.
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4  NARRATIVE OF EVENTS

4.1 On 25 NovembeR018 at 1558 the ves®l departed pat from New York to
Port Canaveraivith 1729 crew menbers and 392Jpasengers oboard

4.2 On 26 NovembeR018 & 1030 hours e Assistant Engineedirrivedat deck?2,
compartment 15of the engineroom and observed #eakag around the
insulted haot potablewater ppdine.

igure 4: Location of hot potable water pipeline where leakage was olerved
4.3 At 1033 housthe Assistant Engineeteft thevicinity of theleak

44 At 1041 theAssstant Engineeretumed with a Motorman andOiler at the
vicinity.
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Figure 5: CCTV footage screenshot bAssstant Engineer arriving with Motorman and Oiler

45 The 3 crew membes examined the area and the leakMoments laterthe
Motorman and Oilerleft the vicinity.

46 At 1045 the Oiler came backand went behind the pipdines toward the

starboard bulkheh
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Figure 6: CCTV footage sceenshot ofOiler going behind the pipelinestoward the starboard
bulkhead

4.7  TheAssistant Engineewert towardsdeck landthe Mobrmean arived at the
vicinity of the leak Moments later the Motorman also went behind the

9
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pipelinestoward the starboardide bulkhead The crewmembersdecidel to
cut theinsulation materiabroundthe pipeline to access the coupdis

4.8

4.9

4.10

4.1

4.12

4.13

4.14

4.15

Figure 7. CCTV ootage screnshot ofMotorman going behind the pipelinestoward the

starboard bulkhead

At 1051 hours the Motorran left the vicinity and subsquenly returned at
1053hours

At 1058 hoursthe Oilerleft the vicinity and subsequegt returned at1100
hourswith a torque wrenchin hand, to tighten a coupling on the hotpotable
waterpipe

At 1102 hours theMotormanleft and Assstant Engieer arrived backn the
vicinity with wasteclothspiecesin handand pacedthem neathe vicinity of
theleak.

At 1108 the Motorman eturned to the vicinity with a cleaningmop and
cleaned he aea near the lealgearea

The crew membersobservedthe leakagevas notfully rectified and decided to
open he insulaibn furtherto accesanothercoupling in the aft sectionof the
samepipdineatfter ther lunch break

At 1114 housthethree crew membelsft.
At 1309 hourghe Oiler returnedo thevicinity and left at 1310 hours.

At 1317 hous the Motormanand Oiler returned to the viaity with a roll of
new insuldion materal. Both personnelwent behind thehot potable wate
pipeline towards thestarboard &le bulkheadto rectify the leakon the hot
potable water pipeline

10
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At 1333 and 1343hours the Oiler wentto deck 1 and returnedwith a strap
ard toolin hand

At 1354 the Motoman went todeck 1 and @1357 hous he retumed with
plasticbags in handThe AssistantEngineeralsoreturnedto thevicinity. The
Motorman therwent behindhe pipelines

At 1407 the Oiler and Motorman were located inwards, between thehot
potalde water pipelineand starboardside bulkhead. The Asstant Egineer
wasstanding outward of the pipdines.

Location of Oiler and
Motorman

Figure 8: Location of Oiler, Motorman and Assistant Engineerat 1407 hours

A few momaents later as theMotormantried to tighten theaft coupling having
found thatthe bot on coupling was lo@s Subsequentiyhe couplingailed,
resuling in thepressurizedelease osteam and hot water

TheAssistanEngineerexgpedthe area using the sircaseto deck 1

11
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Figure9: Deck 2CCTYV footage screenbot of location of Assstant Enginee & escape

421 In the immediate viciity of the leak, bcated bereth the Motoman and Oiler
were two access holewhich provided open access fpipdines running
betwveen deck1 and 2.

»

Figure 10: Location of opening access fo the pipelineson deck2-floor plate

4.2 The Motorman andOiler escgedthe vidnity of the le&k via one ofthe two
open accessoled. The Motorman proceeded down, ontthe tank top and
crawled beneah the ded plating on deck land then p ard onto deckl
towards the port side of deck(figure 12) The Oile lowered himself onto
deck 1 and wliaed towards the posdide of deck 1.

4 From the evidence available, thepreciseescge path d the Motorman and Oilecould not berecalled
12
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Figure 12: Deck 1 CCTV footage scre@shot of Motorman & escapepath on dedk 1

13
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Figure 13: Oiler & escapepath

423  The Assistam Engineernotified the First Engheerabout the incident. The
First Engineer wasin his office andmmediatelyarrived at the vicinity of the
incident afterreceivingthe call. He observedhatthe injured persamel were
lying near thegenerator platdrm ondeck 1 The First Engineer then titted
the Duty Engineelin the enginecontrol room and askhim to raisea code
Alpha The Duty Enginerinformed the bridgend codeAlpha was resedat
aroundl413hous.

4.24 A fewmoments laterthe medicalteamarrived at the vicinity andheinjured
crewmembersvereprovidedwith first ad by the medical teamlhe injured
persannel werethentaken to shigs medicakener.

425 At 1901 hours the injurecpersomd were medicaly evacuatedby USCG
helicopterto North Carolina Jaycee Burnetterin North Carolinga USA.

*kk
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