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GLOSSARY OF TERMS AND ABBREVIATIONS

°C

AIS

ARPA

BNWAS

ECDIS

ENC

GPS

GT

ILO

IMO

ISM

kW

MSIU

nm

OCIMF

Ooow

RPM

SMS

SOLAS

STCW

uTC

VDR

XTD

Degrees Celsius

Automatic Identification System

Automatic Radar Plotting Aid

Bridge Navigational Watch Alarm System
East

Electronic Chart Display and Informati@ystem
Electronic navigation chart

Global Positioning System

Gross Tonnage

International Maritime Organization
International Maritime Organization
International Safety Management

Kilowatt

Metre

Marine Safety Invefgation Unit

North

Nautical mile

Oil Companies International Maritime Forum
Officer of the Watch

Revolutions per Minute

Safety Management System

International Convention on the Safety of Life at Sea, 1974, as amen:

International Convention on Standards of Training, Certification
Watchkeeping for Seafarers, 1978, as amended

Universal Time Coordinated
Voyage Data Recorder

Cross Track Distance



SUMMARY

At 2350 on 26 September 201Vlarbella depated Hong Kong for Tarahan Coal
Terminal in IndonesiaThe following day on27 September, the master instructed the
second mate to amend the route in order

route.

At 0000 on 28 September 2017, the second matgedrron the bridge for his
navigational watch.At the time,Marbella was making good a course of 205Fhe
speed was 11.7 knot3.he secondnate recalled thdte did not see North Reef on the

ECDIS and he therefore monitored traffic on the radar.

At 0145, he changedhe course to starboard to pass a group of fishing vesbids.
reported that while on this courdee saw lights ahead flashindde judged them for

fishing nets signal and set the course to port to pass between the flashing lights.

At 0327, Marbella shuddered to a complete stop as she grounded on North Reef in
position 17A 06 .N® hjaries\andlpallGitidn weré reoed buEthe
vessel sustained structural damages in way of her double bottom tanks and bottom

shell plating.

The Marine Safety Investigation Unit (MSIU) concluded that whilst steering a course
to clear fishing vesselslarbella navigated into shallow waters and ran agroond
North Reef, Paracel Islands. As a result of the safety investigation, two
recommendatios were made to the Company in order to address then use of
electronic equipment on the bridge and the posting of adoblon the bridge during

the navigational watch.

Vi



1 FACTUAL INFORMATION

1.1  Vesse] Voyage and Marine CasualtyParticulars

Name

Flag

Classification Society
IMO Number

Type

Registered Owner

Managers

Construction

Length overall
Registered Length
Gross Tonnage
Minimum Safe Manning

Authorised Cargo

Port of Departure
Port of Arrival
Type of Voyage
Cargo Information
Manning

Date and Time

Type of Marine Casualty
Place on Board
Injuries/Fatalities

Damage/Environmental Impact

Ship Operation
Voyage Segment

External & Internal Environment

Persons on Board

Marbela

Malta

Koran Register of Shipping
9189782

Bulk Carrier

Dione Owning Co. Ltd.

TMS Bulkers Ltd.
Steel (Double bottom)
2250m

21868 m

37831

14

Dry bulk

Hong Kong
Tarahan, Indonesia
International

In ballast

14

28 September 2014t 0327 (LT)
Serious Marine Casualty
Ship / Other

None

Bottom shell plating and internal structures in |
1 ballast tank No damage to the environment w
reported.

Normal Servicd On passage
Transit

Gentle breeze, slight seas and no swell. Visibi
ten nautical miles

14



1.2  Description of Vessel

1.2.1 Vessel

Marbellais a bulk carer of 37,831GT, built by Sasebo Heavy Industries Co. Ltd.,
Japanin2000The vessel 6s registered owners are D
operated by TMS Bulkers Ltd. @reece.Her classification society is Korean

Register of Shipping angtasauhorised to issue Statutory certificates on behalf of the

flag State

Marbellahas an overall length of 225 mbeamof 32.2 m and a moulded depth of

18.7 m. Her summer deadweight is 72,561 tonnes, corresponding to a summer draft
of 14 m. The deckhoussuperstructure, bridge and engim®m are located at the aft
section of the vessellhe cargo space, extending forwardta superstructure,

consists of seveoargo holds.Propulsive powers provided by a-@€ylinder 6S60MC
MARK Il Mitsui-MAN-B&W engine, producing 826 kW at 92 RPM.The

estimated speed of the vessel is 15 knMarbellab general arrangement plan is

shown in Figure 1.

1.2.2 Bridge layout and navigational equipment

Marbellais fitted with standard navigational equipment in compmleawith the
statutory requirements of her Safety Equipment Certificate navigational
equipment includeX and S band radars, an ARPA, AIS, magnetic and gyro
compasses, an echo sounder, a GPS and BNV&)3 March 2017, the vessel was
fitted with dua MARIS ECDIS900.

The Safety Equipment Certificate issued on 24 September 2017 ocedhfirm
compliance with the chart carriage requirements of Regulation V/19 and V/27 of the
Convention on Safety of Life at Sea (SOLAShus, ECDIS was the primary means

of navigation and no paper charts were carried on boend.layout of navigational
equipment in the wheelhouse is showifrigure 2.
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Figure 1: Marbella General Arrangement Plan



Figure 2: Layout of navigational equipment

13 Manning

The manning on boafdarbellawas in accordance with tidinimum Safe Manning
Certificate issued by the flag State Administration. The master, engineers and deck
officers wereall from Romania andualified in accordance with the International
Convention on Standards of Training, Certification and Watchkeeping ftarSesa
1978, as amended (STCW Convention).

1.3.1 Master

The master was 56 years olde was first employed by the Company in Juljt20

He was issued with a Certificate of Competency as master on ships of @@

on 01 March 2017 by the Government of Romaria. had attended IMO model
course 1.2% and before joining the vessel in Incheon, Korea on 14 March 2017, he
completedype-specific ECDIS familiarisatiocourseon MARIS ECDIS900.

1 IMO Model Course 1.2% ageneric ECDIS training which address thenimum standard afompetency for

officersin charge of a avigational watch



1.32 Navigational officer

The second mat e, who was from Romani a, was t he
(OOW) at the time of groundingHe was 48 years oldHis Certificate of Competency as

officer in charge of a navigational watch on ships of over 500 GT was issued by the

Government of Romania on 07 June 20HA had attended IM®odel Gourse 1.27 in 2014

and ECDISype-specific ECDISfamiliarisation course on 31 August 201Hejoined

Marbellaon 02 September 2017.

1.4 ISM Audit

On 20 April 2017, a navigational audit (external) was carried out in the port of New

Mangalore, India.The objective of the audit was to evaluate the implementation and
effectiveness of the Compamysafety Management System. Durthg audit all

deck officers were found well familiarised wittie ECDIS operations and with the
Companyd6s navigational procedures on passa:

navigational watch at sea.

1.5 Environment

The weather was clear with visibility up to 10 nm. The wind was Southeast Beaufort
Force 2. The sea was calm and there was no swell. The air and sea temperatures

were 29° C and 26° C respectively.

1.6 North Reef

North Reef(Figure3), whichis locaedin position17A 0 6181A N Endhe South
China Seais approximately 35 mileNorth and 43 mile§Vest Northwest
respectively from the Cresce@toup and AmphitriteéGroup of Paracel Islandslhe
naturalfeatures of the reef are largely submerged the rocks around the reef are

unevenly craggy and barely rise above the wate



Data SIO, NOAA, U.S. Navy, NGA, GEBCO
Image 8 DigitalGlobe

Image © 2018 DigitalGlobe

Figure 3: Satellite image of North Reef

17 Narrative?

At 2350 on 26 September 20Marbella departed Hong Kong for Tarahan Coal

Terminal in Indonesia.She was in ballast and her sailing draft was 4.40 m forward

and 7.83 m aftA route with file namer 09 23 2017 17 22 84, and whi ch was
saved in the active route foldevas uploaded on the ECDI® print-out of theroute

wasattache to the voyage plan WF/MRS/53Ar(nex 1) andapproved by the

master. Accordingto the planNorth Reefay to theEast of the coursdetween

waypoins 6 and 7(Figure4).

2 Unless otherwise stated,.all times are shipbs time (UTC
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Figure 4. Route between waypoins 6 and7

Source: Compangiocuments

Prior to leaving Hong Kong, ECDIS Settings Checklist W/MRS/565 was completed
by the navigational officein consultation with the master and-signed byall the

deck officers.

The following day on27 September, the master instructed thersgenate to amend

t he c omp |Ajterisnbon t he
watch, the second mate amendedphssage planvhich largely involvedadjusting

the routefurtherWestfrom North Reef ananodifying waypointsin the South

route in order t o

segment of the routeThe master was informed wh#re changes were completed.
copy of the charteredsoute plan RTE3 is éinnex 2 Between 1730 and 190the
alternative routes to three discharging pégtsen by the charterersvere checked.
At 1900, the charterers provided the masewinformation on the loading port and

the route tdhe destination posasfinalised.

At 0000 on 28 September 2017, the second mate arrived on the bridge for his navigational
watch. At the time,Marbellawasmaking good a course of 205The speed was 11.7 knots.
The ECDIS and radars were on but the echo sounder was not switchBaeoBCDIS

display was set in dusk light mod&he secondnate recalled thdte did not see North Reef

on the ECDIS and he trefore monitored traffic on the radaft 0145 hechangedhe

course to starboard to pass a group of fishing vesbielseported that while on this course

charf



he saw lights ahead flashingle judged them for fishing nets signal and set the course to port

to pass between the flashing lights.

1.7.1 Navigational I nformation®

Key navigational information extracted fraviarbellad ECDIS Chart System &g is

tabulated in table*l

Table 1: Navigational information

Source: Company documents

Ship Time DGPS/WGS84 Heading | COG | SOG | ECDIS Logbook (v 4.0)

(corrected Lat ° Long ° ° ° Knots

hh mm ss

17 00 33 1855.39N 11226.85E 201.6 204.2 | 11.08

17 42 00 1848.48 N 1122299 E Comment: 12:42:00 Lat= 18 48.482N Lon
112 22.991E Activate route
r_09 27 _2017_08_01_09_Route
Comment: 12:42:00 Lat= 18 48.482N Len
112 22.991E Activate WPT WP_004

17 42 06 XTD out limits alarm
Acknowledged

18 00 00 184544 N 11221.57E 200 202.1 | 11.20

18 09 26 1843.79N 112 20.84 E Comment: 13:09:26 Lat=18 43.790N Lon
112 20.842E Deactivate route

18 3000 1840.23 N 11219.16 E 200.6 204.3 | 11.30

1843 34 1837.87 N 112 18.13 E Comment: 13:43:34 Lat=18 37.879N Lon
112 18.135E Activate route
r_09_27_2017_08_01_09_Route
Comment: 13:43:34 Lat=1837.879N Lon
112 18.135E ActivatWPT WP_004

184341 XTD out limits (active) alarm
Acknowledged

19 00 02 1834.97 N 11216.88E 200.3 203.6 | 11.50

20 00 03 182441 N 1121250E 199.2 201.5 | 11.20

20 00 56 Comment: 15:56:10 Lat=18 14.561N rLe
112 08.514E Deactivate route

210010 Comment: 16:00:10 Lat=18 13.862N Lon
112 08.242E Activate route
r_09_27_2017_08_01_09_Route
Comment: 16:00:10 Lat=18 13.862N Lon
112 08.242E Activate WPT WP_004

2200 07 1803.95N 112M85E 208.5 209.7 | 11.00

000011 1743.69N 11151.16 E 205.4 205 11.70

02 00 00 17°21.81 N 111° 40.23 E 215 217 12.1

03 00 00 17°11.85N 111° 32.83 E 200.7 2033 | 12.1

0315 16 17°09.06 N 111°31.6 E 199.6 2035 | 11.9

032516 17°07.2 N 111°30.8 E 199.5 202.7 | 12.1

03 27 47 17°06.8 N 111°30.63 E 203.2 210 0.0

At 0327,Marbellashuddered to a complete stop as she grounded on North Reef in

position

3

ECDIS replay of events was not available to the MSIU.

17A 06.80%. N

111A 30.62aq

A variance offive hours was noted between the ghigme andthetime recorded in the ECDIS log.

E

(Figur
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Figure 5. Marbella aground on North Reef

Source: Company documents

1.8  Postgrounding everts

The master was woken up the strong vibrations anghuddering noiseWithin a

mi nute of the second mateds p MHefouwndtoeal |
main engine running full ahead but the vessel was statiolbyeported sighting
lighthouse on the starboard side and a line of buoys marking the reef on the port side.
The main engine was set to stofhe crew were woken up and all tanks and cargo
holds were checked\o pollution and no injuries were reporteflithough ballast

tank no. 1 was breached, there was no water ingress in the cargoTodds.was

also no damagm the propeller, steering gear and rudder.

The Company was informeaf the accidenand its emergency response team was
initiated to assist the master tofteat the vesselBallast water in the after peak and
topside tanks weneeguldedto raise the bow sectiorAt 1340 the main engine was
ready and the controls were transferred to the bridlgeile deballasting the
forepeak tank a slight change of kiésg was observed and the engines were run
astern. At 1400,Marbellawas afloat and clear of the re&dn reachingposition 17°
25. 4041 A 3d&1705@hemalengine were stopped and a thorough



inspection of the vessel and machinery easiad. At 2300 the vessel proceeded to

Hong Kong foradamagesurvey bythe Clasgfication Society.

1.9  Structural Damages

The following structural damage&verereported by Class:

A Indentation of bottom plates between frame 234 and frame 256 in \tlag of
fore peak tank and water ballast tanks. 1 port and starboarntcluding
internalstructuralmembers;

A Bottom shell plates between frame 217 and frame 234 in way of no. 1 water

ballast tank port deformed and between frame 241 and 243 cracked;
A Bottom shellplates longitudinally torn from frame 220 to frame 226

A Bottom shell plates from frame 127 to aft section in wafyef oil tanksnos. 1

and 2port and starboardiere foundscratched and slightly indented.

1C



2 ANALYSIS

2.1  Purpose

The purpose oh marine safety investigation is tietermine theircumstances and
safety factor®f the accident as a basis for making recommendatiompsevent

further marine casualties or incidents frooturring in the future.

2.2 Alcohol, Drugs and Fatigue

The Conpany recognise theharmful effects of alcohol and drug on the performance

of ship board duties and ¢héhus implemented recommendations contained in the

OCIMF guidelines.No crew membewas allowed to carry drugs or alcohol on board

and its consumptionripr to commencing of dutiesas strictly prohibited.Moreover,

t he Companyo6s n avedwatchkeepingafficerprotita hang ovdri r e c t
the watch to the relieving officer if lveas incapable, for any reason, to perform his

duties.

The secondmae 6 s 6 Hours of Work and Restd docume
showedthat thehours of rest in theevenday period and on the day before the

accident were in accordance with the relevant IMO and ILO Conventions.

The use of alcohol, drugs and fatigue wasconsidered to be a contributing factor to

this accident.

2.3 Look-out

TheInternational Convention on Standards of Training, Certification and
Watchkeeping for Seafarerss amende(STCW)requiresa proper lookoutto be
maintained at all times icompliance of Rule 5 of the International Regulations for
the Prevention of Collisions at Seahis requiremenivas also addressed in the

C o mp a 8MSdrsmaintaining a safe navigational watstanding orderandin the
masted s n i g,hwhichstatd teatiieokout to be kept with all navigational

equipment in operatio. 0

11



At the time of the accidenthenavigational OOWvas alone on the bridgéNo
names of loolouts wererecordedn the logbook It was also stated thtite bridge
was solely mannelly one personThe absence of a dedicated lemkt at night

meant a missing safety barriefor one-person errar

24  VoyagePlan and ECDIS Settings

According to théJser Manual, MARIS ECDIS900 can display several routes on the
ECDIS but only one rde can be active at any one tim&hen a new route is
activatedthe previous active route is-@etivated, route legs change to pecked red

line and the route monitoring mode is switched btareover, the route is

automatically checked for navigationardyers in the ENC database and user defined
alerts. If any segment of the route is breached, navigational hazards are displayed on
the ECDIS. Moreover,during route monitoringhe XTD out of limits, safety

warnings and waypoint alerts are active angger visual and audible alarm.

The shipbs navigat i oneddfthegriskofdaad ur es, howevel
misinterpretation antdighlighted thaspecial consideration should be given to

unintended actionin the ECDIS setup. dvigationalOOWsare instructedo check

thepassage plan uploaded on the ECDIS for accuracy and completeness before it is

used for the voyagen addition,once the plan has been reviewed and approved, the

mastemwas required torief and familiarise the watchkeeper with its contents.

Documentary evidence submitted to the MSIU shdthatroute

r 09 23 2017 _17 22 ZEigure6) was activated upon departure Hong Kong and

the ECDIS settings checklist was completed by the master and navigational officer.
According to the checklist, thafety depth/contour was 12 m, crdsack distance

was fivecables and the guard zone (agrtbunding alarm) was set for 22° and 12

minutes. Even though the voyage plan was approved arslgieed by the

watchkeeper) ngpo 6 ar ea/ | i mi tedmavgharduadileg eceforlits nes wer

position distosed in the written voyage plan

12
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Figure 6: Reconstructed ECDIS image showing route r_09 27 2017 _08 01 09 (test route) and
original route r_09_23 2017_17_22 24

Source: Company documents

25  EventsLeading to theGrounding

While theapplication ofnavigationaprocedurest the start of the voyage satisfithg SMS
requirements, there were no detailed guidelines in the M&i8ial as to how changes in the
original passage plan should déeated while at sea or implemented the ECDIS.It is
apparent and the evidence available to the MSIU is also suggstithe activation of the
revised route did not raise conceiBhortly after the charterers recommended changes; route
with file name r_09 27 2017 08 01 (Mgure 6)was activated.

Router_09 27 2017 _08_01_ @®igure 6)had been created earlier and saved in the active
route folder as a test route to Indonedtaappears likely that othe changeover of the route

at seathetestroute wasnadvertentlyclicked and uploaded on the ECDIB.remains

unclear, however, to the safety investigatisrto why the route was deactivated and activated

during the chief mate and third mateds navigat

As noted inFigure6, (test oute r_09 27 2017 08 01 Gfppears outsididne

Eastern limit of theeefand acrosthe 30 m depth contowwvhich may account for no
navigational dangers highlighted on the EC|
ConsequentlyENCswerenot checkeddr visual verificatiorandthe potential danger

of sailing in the close proximity dhe reef was natcognised Furthermore, the

13



masteywho had indeed authorised changethe original plapwas not involvedn

its activation on the ECDIS. Moreovére didnot envisage incorrect route activation
andmust haveassumed that the route monitored by the watchkeepertheras
charterersd def i neldsplusibleghat difRclidhd sinjil&ityofur e 7 ) .
the routewith the original and charterersuteon this leg of thpassagenay not have
beeneasily discernibland the erroneous route displayed on the ECDIS was not

detected by the bridge team.

RouteRTE3

|l A
P
I~ L > Y L
| L HE) |
[ | '

Figure 7: Reconstructed ECDIS image showing h a r t eouteptas RTE3 and track covered
by Marbella (green).

Source: Company documents

At midnight, the second mate arrived on the bridge to relieve the thirel nThe
navigation checklist owatch handover was completed and logged in the logbAbk.
the time of watch changeovédarbellawas in positiorl7° 43.69N 111°51.16 E .
The coursavas 205° and speed over the ground 11.70 krnkdshere had not been
any significant deviation of course displayed on the ECDIS, the denate did not

call the master.

The visibility wasgood and the traffic was light to moderafhere was no lookout
and heOOWwas navigating mai nl y NothReefwigdht and
lay close to the route and identifiable in dusk mode setting (Figuvea8)notseenby

the second matdlt is possiblethat thescalewas not optimisedndthereefwas not

> Marbellad maragersreported that BNWAS active in manual mode.

14



viewable on the ECDIS displaying the EN@ would appear that although the
ECDISwas the primary means of navigatios, innumerable functionsere not used
to theirfull potential Throughout the period leading up to the groungdihg
navigational OOWvas unaware of the reef close ahead.

Figure 8: Reconstructed ECDIS image showing North Reef in dusk mode setting

Source: Company documents

Shortly after making aalteration of course to starboard to clear fishing vessels, the

OOW reportedly sighted flashing lights aheatijch were mistaken for fishing nets

signal. He set the autopilot on a course of 199° to pass amidst the flashing lights. No

GPS positionswerel ot t ed and the vessel ds track on
monitored. ARPA was not used and the navi

radar targets werngerfunctory

Examination of radar images captured by the \lidplayed a weak outline of North
Reef atthree nautical miles range (Figure 9). Since a landfall was not anticipated, it
was unlikely that the OOW regarded the randomly reflected radar signals as coming

from the reef andt no time considered the situation a risk to safe navigation.
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Figure 9: Image showing North Reef at threemile range on X-band radar (scale 12 nautical
mile).

Moreover, an analysis of the ECDIS log and VDR submitted to the MSIU, undkrline
the fact that in the approaches to the,reefrecordvereenteredof ECDIS guard

zone alarm, which was intended to alert the OOW of impending grounding, captured
on the VDR or logged in the ECDIS logbSokVith noadvance warninfrom the

ECDISand no lookout on the bridggheOOW6 s si tuati onal awarene:

compromised as theesseldrew closer tathe reef.

® Inthe postaccident examinatigrsafety alarms visualandaudiblei were found to be fulljunctional

Managers firmly believe innauthorized access of ECDIS settings treddisablinghuting of ECDISalarms.
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THE FOLLOWING CONCLUSIONS AND
RECOMMENDATIONS SHALL IN NO CASE CREATE
A PRESUMPTION OF BLAME OR LIABILITY.
NEITHER ARE THEY BINDING NOR LISTED IN ANY
ORDER OF PRIORITY.
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3 CONCLUSIONS

Findings and safety factoese not listed in any order of priority.
3.1 Immediate Safety Factor

.1 Whilst steering a course to clear fisgivesseldlarbellanavigated into

shallow waters anthn agrounen North Reef, Paracel Islands.

3.2 Latent Conditions and other Safety Factors

.1 The bridge was solely manned twye person;

.2 The absence of a dedicated lemkt at nightmeant a missig a safety barrier

for oneperson error;

3 O6Ngpob6 areal/limiting danger | ines were cI

disclosed in the written voyage plan;

4 It appears likely that on the changeover of the route at sea, the test route was

inadvertatly clicked and uploaded on the ECDIS;

.5 ENCswerenot checked for visual verificaticamdthe potential danger of

sailing in the close proximity dhe reef was natecognised,;

.6 The masterwho had indeed authorised changethe original plan, wasat

involved in its activation on the ECDIS;

.7 ltis plausiblethat directional similarity of the routgith the original and
charterers routen this leg of thgpassagenay not have beesasily discernible
and the erroneous route displayed on the ECDISnwoa detected by the
bridge team;

.8 Itis possiblethat thescalewas not optimisedndthereefwas not viewable on
the ECDIS displaying the ENC;

.9 It would appear that although tBE€DISwas the primary means of

navigation, is innumerable functionsewe not usetb their full potentiat

.10 The OOW reportedly sighted flashing lights ahemlich were mistaken for

fishing nets signal;

18
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3.3

Since a landfall was not anticipated, it was unlikely that the OOW regarded the
randomly reflected radar signals@sming from the reef anat no time

considered the situation a risk to safe navigation;

With noadvance warningom the ECDISand no lookout on the bridgethe

OOWb6s situational awar eessdravclaseardso c ompr o mi

the reef

Other Findings
The use of alcohol, drugs and fatigue was not considered to be it wtimgr
factor to this accident;

It remains unclear, however, to the safety investigation as to why the route was
deactivated and activated during the chiefmattat hi r d mat eds navi

watch.
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4 RECOMMENDATIONS

In view of the conclusionseachedand taking into consideration the safety actions

taken during the course of the safety investigation,

TMS Bulkers Limited is recommended to:

182018 R1 Reviewandinclude in the SMS a detailed and comprehensive procedure on

implementing changes to the approyegsag@lan at sea and activating on the
ECDIS;

182018 R2 Ensure that all crewmembers are thoroughly familiar with safégational

proceduredncludingposting ofalook-outs at sea.
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ANNEXES

Annex 1 Passage Plan: Hog Kong, China to Tarahan, Indonesia
r 09 23 2017 17 22 24
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