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The sole purpose of this investigation is to make recommendations in order to prevent s
accidents and incidents within the framework of the legislation of the Transport S
InvestigationCenter.

This report shall be inadmissible in any judicial or administrative proceedings whose purpos
apportion blame or determine liability.




LEGAL BASIS

This marine accident was investigated in accordance with theMBynthe Investigation of Marine
Accidents and Incidents which came into force after being published at the Official Gazette N0.30961

on 27th of November 2019.

Investigation procedures and principles are further applied by considering Resolutions of
International Maritime Organization (IMO) concerning International Standards and Recommended
Applications for Safety Investigations Directed to MSC 255(84) (Casualty Investigation Code) and
Resolution A.1075(28) Marine Accidents or Incidents, and European Uniati\ir2009/18/EC.
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SUMMARY
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Figurel: Location of the Accident

Note: All times used in the report are local time (GM3)

M/T SYN ZANIA berthedt o PETKKM pet r ochlely20t9td loag!| ant
Propane/Propylene gas. Following the completion of the necessary procedures, loading
operations initiated at 22:30 with the gas phase and as of 23:00, it was proceeded to the
liquid phase. Approximalg 6 minutes after proceeding to the liquid phase |gasage get
startedfrom the loading manifold and within the following seconds a massive explosion
occurred and fire broke out. With the effect of explosion and fire, the crew abandoned the
tanker by ymping into the water. The fire was extinguished in 30 minutes with the
firefighting operations and the cooling continued for a day. With the search and rescue
operations, the crew wasvacuatedfrom the sea and carried through a safe location

however, tle second engineer have lost his life due to drowning.

As a result of the accident investigation, it was concluded that the fire broke out by the
burst of the loading/unloading hose that enables the connection between the ship/terminal
since the increasingressure in the cargo lines remained above the agreed pressure for 6

minutes after proceeding to the liquid loading phase.

Based on the results of the accident investigation, various recommendataressedo

Owner/Company Managand Terminal Operator.

1 GMT:Greenwich Mean Time
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SECTION z FACTUALIINFORMATION

1.1 The Vessel

1.1.1. Basic Ship Particulars

SYN ZANIA

Flag Italy

ClassificationSociety | RINA

IMO Number 9346938

Type LPG TANKER

Building Place and Yeg CANTIERE NAVALE DI
PESARQG2008

Gross Tonnage 3836

LengthOver All 95,47 metes

Main Engine Power 2380 kW

M/T SYN ZANIA

Figure?2:
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1.1.2. The Navigation

SYN ZANIA
Port of Departure Marseille (France)
Port of Arrival Ain Sukhna (Eygpt)
Number of Passengers -
Number of Crew 16

Minimum Number of Seamal 15
Type of Navigation Unrestricted

CargoCondition Propene/Propylene

1.1.3. General Layout

M/T SYN ZANIA is atankerbuilt in 2007 inorder tocarry liquefied petroleum gas. There
are two cargo tanks and a compressor room on the deck dosedship. Its cargo
carrying capacity is 4000 cubic meters. Therefaue conventional loading and unloading

manifolds on the deck, on the port and starboard sides and each connected to cargo tank.

There are 14 ballast tanks on board, lined along thiecsted and portMoreover there are
fore and aft peak tanks ardo bottom ballast tanks, on the port and starboard sides
adjacent to the fore and aft peak tank. Theresixreving tanks on board, used as fuel tank
between ballast tanks and cargo tariksere is also one fuel settling tank for each on the

port and starboard sidesfront of the engine bulkhead.

There is a bow thruster room on the stem.
generators and the main engine with a power of 2380 Kkére isone emergency
generator on t Whe vesselsssequipged with a ldeboatkwith a free fall
mechanism that is located on the master station deck on the portside quarter, a fast rescue
boat that is located on the funnel deck on the starboaedgsiarter, and two inflatable life

rafts that are located also on the same deck, one on portside and the other one on starboard

side.
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1.1.4. Fire Control Plan

Onboard, as a fixed fire extinguishing system, thennd®ck andaccommodatiorare
equipped with a sprinkler system whereas the engine room is equipped CO2 $¥sem.

is a fixed dry chemical powder spraying system close to the main deck filling manifolds.
The dry chemical powder systems are available&tfiling unit, accommodationand the
engine room on the ground flodturther a jet sprinkler system is available on the main

engine, generators in the engine room and pump room.

Moreover the fire pump is located in the engine room and the emergerecyuimp is in
the bow thruster room. To control these units separately, remote operation buttons are

available on the wheelhouse, in the loading control room and the security room.

There are smoke detectors in all closed compartments and additionatig, diad heat
detectors are available in the engine rodimere are 4 gas detectors on the main deck.
emergency escape equipment is available in all cabinscobmmodation on the
wheelhouse and engine room. Fire alarm buttons are available in every closed
compartmenbf accommodatiorand the engine room whereas the general alarm buttons
are available on each floor of trlecommodatiorand in the engine room. The main

control panel of the alarms is located on the wheelhouse
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1.1.5. Safety Management System

The Italian Maritime Authority issued the Safe Management Certificate (SMC), dated
24.05.2019 and valid for 5 years, for the vessel. The Italian Maritime Authority again
issued a Certificate of Compliance, dated 12017 and valid for 5 years, and the annual

inspection was performed in Naples on 03.04.2019.

Port State Inspection has been carried out by the Georgian Maritime Authority in Batumi
on 18.06.2018 under the Black S&0OU? and nonconformity wasnot repored.
Subsequently, Port State Inspection has been carried out in Marseille on 04.10.2018 under
the Paris MOU and nonconformities was reported according to MARR®H BWM

rules

1.2 Safe Manning and Key Personnel

According to ASaf e N&a052019 igsudiyethe ttdlidniMariinbee 0 d a't
Authority, it was observethatthere weresufficient seafareon board At the time of the

accident, there are 16 personnel on board, includinghdster They are, respectively®'1

Officer, 2" Officer, 3¢ Officer, Deck cadet, Chief Enginge2™ Engineer, 3 Engineer,

Electric Officer, Gas Staff, three Able Seaman, Deck Boy, WiperGouk. While the

crew wereappoi nted t o t he vessel, i@dnvera n ned

considered

1.2.1 Master

The masteris an Italian He was 40 years old at the time of the accident. He is qualified to
work as aMasteron vessels of 3000 GRT and aboMe. has been serving asrasteron
vessels for about 4 yeaitde had been th#®asterof SYN ZANIA for 3 weeks. He ha
been working in the company for 14 years, in various positléastated thabe has been
working in gas tankers for 20 yeakse was inhis cabin at the time of the accident

2Black Sea MOU: Black Seanwrandumof Understanding
3MARPOLThe International Convention for Prevention of Marine PollutionShips
4BWM Code: Thinternational Ballast WateManagement Code
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1.2.2 Chief Mate

The Chief Mateis an Italian. He was 48 years old at tivae of the accident. He is

qualified to work as @asteron vessels of 3000 GRT and above. He had bee@tref

Mateof SYN ZANI A for 3,5 months. He has been
13 years. He has a total marine service of 31 years. Haeleasworking in gas tankers for

30 years. He was in the Loadi Operation BRom at the time of the accident

1.2.3 Watchkeeping Officer

2" Officer is an Italian. He was 58 years old at the time of the accident. He is qualified to

work as a 1 Officer on vessls of 3000 GRT and above. He has been serving on vessels

for about 34 years. He had been th&CQificer of SYN ZANIA for about 2 months. He has

been working on t he companyo6s vessel s for

accommodatiomn the port side fom the main deck at the time of the accident

1.2.4 Gasman

Gasnanis an ltalian. He was 45 years old on the accident date. He is qualified to work as

an Able Seaman on vessels of 500 GRT and above. He has been serving on vessels for 28
years. He had been ti@asnanof this vessel for about 15 days. He has been working on

the companyds vessels for 10 yemnmssicethaed has
beginning of 2018. He attended the first loading operation on this vess&laslin the

Loading Operabn Room at the time of the accident

1.2.5 2nd Engineer (Casualty)

2"d Engineer is an ltalian. He was 57 years old on the accident date. He is qualified to work
as a Chief Engineer on vessels with main engine driving force between 750 KW and 3000
KW. He was n theaccommodatiorat the time of the accident. He is the only person who
lost his life after the accident. Remarkable findings of the Autopsy report that was
performed by th€onsultantof the relevant hospital is as follows
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2"d Engineer Autopsy Repar

It was observed that the soot was smudged on the fi@c& and front side of the body.
Alcohol (ethanol, methanol) was sought but not found, C¢8arboxyhaemoglobin) was
sought and found to be 1.5%cohol (ethanol, methanol) was sought in intralaciuluid

but not found, interalveolar oedema, anthracosis and congestion was found in the lungs,

interalveolar oedenfaanthracosis and congestidtin the lungs were detected

1.3 The Marine Casualty

Time of Accident 01.07.2019/23:15 LT

Accident Type (IMO) Very serious marine accident

Type of Accident Explosion / Fire

Location of Accident PETKKM Petrochemical Pl ar

Casualties -/1/-

Damage Deformation on Deck and Paint Damage, Deformation
Shore Connected Equipment and Structures

Pollution None

1.4 Enviromental Conditions

wind 4 knots fromthenorth
Sea Status Calm
Visibility Good
Weather Clear

5 Carbon monoxide level of 03% in the blood is considered normal in adults

6 Filling of air sacs of the lung with water

7 Accumulation of carbowlerived substances in the lungs

8 A pasive condition due to the inability of the veins to carry blood from the tissue
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1.5 The Cargo (Propene/Propylene )

It is used as a raw material for chemical and polymer production. Propene exists in gaseous
form at room temperature and atmospheric pressure. Like other alkenes, it is colourless

with an unsharp but unpleasant odour. Its basic physical and chemical properties are as

follows;

a) Appearance Gas

b) Colour Colourless
c) Smell Odourless

-) Mol ecul ar We42@hgr/mol

d) Freezing Point Not Applicable
e) Melting Point -185 AC
f) Boiling Point -48 AC

g) Seltlgnition Temperature 455 AC

7)Y Fl ammabi | i t yHighlyflammable

h) Explosive Properties (belowabove) 2 %w 11 %v

&) Water Solubi(aty25AC) 200 mg/ |
I) Distribution Coefficient 1.77

Propylene is a combustibleag that is carried under pressure and is easily flammable.
Contact with evaporating gas may cause a cold burn. Accidental spreads pose a serious fire
and explosion hazard. Durinige fire, leakage must be prevented if possible. Since there is

a possibilityof uncontrolled firing, the tube/container must be continued to be cooled with
water spray from a safe location without trying to put out the flames, the fire source must
be isolated and the fire must be allowed to burn in itself.
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1.6 Cargo Handling Plan and Loading Procedures
The preparation plan for loading operations carried out under SYN ZANIAtySafe

Management System (SOPPart 11l / Pr3) as listed belaw

When preparing your cargo layout always ensure that positive trim is achieved during

discharge

When planning cargo layout have in mind discharge and loading sequences /

operations at next port (or ports) of call.

Keep an eye on hog and sag. Check carefully your weight distribution and stresses on the

load-master computer

Check thayour cargo plan conforms with stability and survival capability requirements as

indicated in the Loading and stability information booklet

Loading / discharging prplan must include stability and stresses calculations at various
stages, on arrival, 25%50%, 75% and at the end of operation. Preplanning must
comprises cargo, ballast and bunker. Each two hours during loading / discharging
operations stability and stresses must be checked and recorded. Vessel with loading
computer may print summary pagesiattach to the plan (carried out the comparison of

the loading computer with the approved stability booklet at least every month)
Always check cargoes with "Cargo hazard data sheet" for cargo compatibility.

Check cargo valves and manifold reducers fomtigss prior to connect the shore

arm/hose.

Further to the abovementioned items, keep also in mind and evaluate during Cargo
Planning the seasonal lodthe zones, water levels, port restrictions and shipboard limits.
Master shall require to the Local Agefurther information regarding port restriction

and/or special requirements
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LOADING PLAN

On the basis of the information exchanged during thecprgo transfer meeting, the
ship's Officer in charge and the terminal representative should reach agre@mea

loading plan. The approved loading plan should cover the following points:

Ship and shore cargo changeover
Measures to prevent the contamination of cargo
Clearing ship pipelines for loading

Other movements or operations that may affect flow rates

= =4 4 4 -

Measures to limit stresses and properly trim the ship
RATES

Both the initial rate and the maximum loading rates should be specified, along with the
topping off rates and the normal stopping times. The following factors should be taken into

account:

1 The natwe of the cargo to be loaded and its chemical and physical properties

1 The arrangement and capacity of the ship's cargo lines

1 The maximum allowable pressure, the minimum allowable temperature and flow
rate in the ship/shore connecting system

1 The maximum abwable pressure and allowable temperature in the tanks

Any other control limitations

Furthermore, lte loadingprocedures arander SYN ZANIA Safety Manageent System
(SOP- Part Il / Pr§ as listed below:

SCOPE OF THE LOADING

Loading of the tanks is simypthe process of introduction of bulk liquid to the tank(s) after
conditioning of the tank(s) is complete, i.e. inerting, purging and cool down (where

required).
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FACTORS AFFETING THE LOADING PROCESS

The rate at which liquid may be loaded is governadqggpally by the way in which the
vapour produced due to displacement by incoming liquid and/or any flashing which
occurs, (due to the incoming liquid being at a higher saturation temperature than the
prevailing tank condition) is handled. The rate of progion of vapour is directly
proportional to the loading rate of liquid and it is generally the ability to handle this
vapour, rather than line size (and therefore liquid velocity), which eventually restricts the

rate, presuming there is no limitation dretshore capability to provide liquid.
AIMS OF LOADING

The sole objective of loading is to fill the tanks to the prescribed level (which may not
necessarily be the maximum permissible level of 98% full) in a controlled manner to gain

the maximum commerciativantage.
PRATICAL CONSIDERATIONS

Before commencing loading, ensure that all safety precautions and local authority
regulations have been complied with and that the quantity of cargo already on board (if

any) be it liquid and/ovapourhas been determined.
Particular items to be checked for the loading operation are:

conical strainers fitted to the loading manifolds

tank level gauges released from the stowed position

tank safety relief valves have the correct pilots installed

ship/shore emergency procedures available and clearly understood

estimated loading rate agreed

= =4 4 4 -4 -2

cargo analysis available

If vapour return to shore is available, it should be utilized to maximize the loading rate
the rilequifaction plant available on shawill generally be larger than that on board with

a inherent ability to handle greatedpour loads.

Depending on the cargo condition during loading, it may be necessary to run the

rilequifaction plant to cool the cargo in addition to handling displacad #ash vapoui


/apour
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this additional load will only serve to restrict the potential loading rate and if a great deal

of cooling is required, the loading rate may be severely reduced.

Loading should commence slowly and be gradually increased as conditiofisetah
high loading rate at the early stages, particularly if there is a large quantity of flash gas,

may cause the tank pressure to rise rapidly and the safety relief valves to open,

If loading more than one tank simultaneously, cargo may be divededd full tank but

any changes should be made gradually and in consultation with the shore personnel.

During the loading operation, regular checks must be made of all tank levels, not only to
determine the loading rate but also to detect any valves thgthave inadvertently been

left open or are leaking, thereby allowing cargo to pass to tanks or systems where it is not
intended to go.

The tanks are fitted with level alarms set at 95% and 98% of full volume with the 98%
alarm automatically initiating thelosure of the liquid fill valves to the tank with the high
level - this is a safety/protection device and must not be used as a deliberate means of

control of loading.

On completion of loading to the predetermined level, the reliquefaction plant (ihg)nn
should be stopped to reduce evaporation on the liquid surface, thereby allowing an
accurate sounding of the liquid level to be made. If necessary, the cargo should be

carefully "topped off to the required level after the sounding has been made.

In case of tank's float gauge failure on twin tanks, port and starboard, must be considered
the reading of the tank with float gauge working, it must to be sure that high level alarm is

properly working.

The loading into a tank with gauge failure must be stopg the high level alarm is
activated before than gauge reading of the twin tank. During this operation, particular

precautions must be taken to avoid list and trim of the vessel.

In case of independent tank's gauge failure, loading may be continugdalisnecessary
precautions; avoid lis tand trim variation and stop loading when the high level alarm is

activated.



UEIM Marine Safety Investigation Report 15

During the loading if vapour return line is not availablekeep the cargo tank's pressure

always 2/3 max of the safety relief valve sehp

Adjust loading rate in order to satisfy requirements of point x) with ship's reliquefying
plant.

High pressure alarm must never be excluded and set point must always be checked and

kept within values of operating manuals

The cargo tank pressure mus¢ always kept lower than value established in point x)
including and mainly during the toppingp operation, which is obviously the most

dangerous stage of loading of loading due to possible quickly increase of pressure.

The level gauge floats should beturned to the stowed position after loading has been

completed.

Samples must be always taken. In case of pump failure, besides to contact the Company's
Technical Department, the samples can be taken pressurizing the tanks by vessel's
compressors or by maigen furnished by shore.

The above do not release the person in charge to follow carefully the procedures contained
in the operating manuals and the purpose is to pay the due attention in order to avoid

release of cargo vapour from safety valve.

Particular conditions that require different actions from the above instructions must be

time by rime evaluated and discussed with the Company's Technical Department
Venting of vapour to atmosphere during loading should be avoided.
After cooling down

Difficulties that may occur during cooldown can result from inadequate drying. Ice or
hydrate may form and iegp valves and pump shaft. Throughout the -ctmotn, deepwell

pump shaft should be turned frequently by hand to prevent the pumps from freezing up. In
case of feezing pumps, stop the cargo operations and contact the Company's Technical

Department in order to decide the correct steep to follow.
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1.7 Terminal Information

1.7.1 Port Management

PETKIM Port is a port operator that has entered into service within tiledbors of Al i a
district of Kzmir province in 1985 and has
meters. General cargo, bulk cargo, oil product tankers, chemical tankers and liquefied gas

tankers are being loaded and unloaded on thg(lpigdre 4).

The liquid cargo is being handled at the berth no. 2 (175 meters in lefdihmeters in
depth), berth no. 3 (120 meters in length5 meters in depth) and berth no. 5 (221 meters

in length- 10 meters in depth), with a total length of 510 meters. [ifuid products, such

as EDC / VCM, acetic acid, benzene, hexane, heptane, propylene, MEG, naphtha,
ammonia, caustic, paraxylene DEG, paraxylene ethylene, orthoxylene, PY gas, C4, ACN,
aromatic oil that is imported and exported following the needs abgwmical and

refinery are being handled

Figure5: Portoft 9 ¢ YT a

1.7.2 Layout Plan for Berth No. 5

Liquid cargoberthno. 5, having 221 meters in length and 10 meters in depth, was built in
the northrsouth direction. Three LEL gas detors and one Toxic gas detector have
deployed alongthberth The contr ol panel of ga#mgdet ect
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Operationo bui |l di ngberthiThedohding aperatidn$ aee alscebeing
followed from the operation buildg. A fire alarm button and fire and foam hydrant

mechanism are also available for possible fire response aettgFigure 5)
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1.7.3 Cargo Handling Procedures for the Terminal

Instruction for C3 (Combustible Ga3yansfer (Document No: UR.84-00048) that is
performed bythe Joint Piping Transfer Unit under the Safe Management Sysbérthe
Portis as follows:

a) Contact the laboratory before the vessel arrives, tell the factory to operate the
pump and take a sampi®m the flange at the last point of the line.

b) Put a signal flag in front of the related filling arm before the vesseich will be
unloadedapproaches theerth

c) Make sure the vessel berths so that the connecting flange of the vessel corresponds
therelated filling arm.

d) Wait until the Directorate of Port and Customs Services completes the customs
procedures of the vessel confirms the Customs Release.

e) When the customs procedures are completed, contatbdung Masteand wait
for the tanks to be @tked by Petkim Survey.

f) Contact the ethylene factory and inform them to prepare for C3 transfer.

g) Take the tank opening level and temperature from the ethylene factory and record
them on the form URB-FO-00008.

h) After the confirmation for customs releases ligen received from the Directorate
of Port and Customs Serviceginnectthe filling arm or hose according to Quick
Coupling and Instructions Manual for Filling Arms No. URI6400003.

i) Open the relevant valves on the line by contacting the ethylemeyfartd initiate
C3 transfer at minimal flow.

) Have the Petkim Survey take samples frc
Loading Mastemfter the first cycle has been loaded.

k) Warn the vessel and factory authorities to avoid exceeding the designateyquan
indicated in loading order from the Sales Directorate.

[) Near the completion of the transfer, contact the Ethylene factory and notify them to
be ready to cease the transfer.

m) After getting the information of transfer completion fromltbading Mastey have

the transfer to be ceased and turn off the valve of the line.
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nNf PETKKM Supervi sor c dahelllwfladingeby maadureng theu a nt i -
tank closure of the vessel together with the supervisor of the purcdrateeports
the quantity to OBT personnel.

0) Take the tank closure level and temperature of the retdaatory and record them
on the form URDB-FO-00008 and compare with factory values.

p) After the transfer was completed, contactltbading Masteland detach the filling
arm or hose according to Quick Coupling and Instructions Manual for Filling
Arms NoUR.64IT-00003.

q) Before thedetachingoperationsof the hosgcontact the relevant factory (EO or
ACN) and inform the flare operation to be carried out. Make sure that the factory
switches to the same radio channel and have the steam injected into tha #are
controlled manner. Follow continuously until the operation is completed by the
unitdéds and factoryds personnel

r) Keep the pressure on the line and transfer progress under constant control during
the transfer and record on the form WBB-FO-00007. Do ot leave your station
before the vessel unberths.

s) Always wear personal protective equipment during the transfer

1.7.4 Scope of the Terminal Emergency Response Plan

Terminal Emergency Response Plas been prepared in accordance with the following
objedives to specify the things to be done in case of an emergency and the precautions to

be taken for any emergencies that may occur

a) Minimizing and controlling the adverse effects, arising from emergencies that may
occur,

b) Prevering or minimizing adverse effects for the safety of life, property and
environment,

c) Taking necessary precaution®r the protection of human health and the
environment,

d) Communicating necessary information to the relevant instituboganizations,

e) Providing necessary restoration operations after the accident.



UEIM Marine Safety Investigation Report 20

The following statements are included in the Terminal Emergency and Response Plan;

AEmergency Response and Evacuation Instruc
ships and vessels in the port in case of ar
and open to al/l interested persons tiemn i n t

also contains the precautions to be taken by the Emergency ManagementATledma | a

Port Authority will be informed in any emergency that will occur and may join the
Emergency Management Team, if it deems it necessary, as well as it may directly decide
the issues, such dke evacuation of ships or vessels in port and have the decisions to be
exercised. Aliaja Port Authority wild.l firs

will also be delivered as soon as possible.

The emergency notificationdl\include information, such as the date, time, place, cause
and details of the incident, the details of the vessels in the port and the casualties if any,
and as the new details arrive, they will also be communicated to the port autfority.
provide thecoordination between the Port Authority and other emergency teams, the
communication channels, such as telephone, wiretgss;mail will be efficiently used,

24/7 contact will be providedihe information will be regularly exchanged and the

emergency Mvlibe responded in coordination.

In case of any possible explosion, fire or emergesigys are seen in adjacent/close
plants, the precautions will be increased primarily in the plant, teams and equipment will
be made ready to help neighbouring plant &mel coordination with these plants and other

institutions, such as the port authority will be provided.

Furthey t he AEmergency Response Handbook of P

of theemergency fight against marine pollution, includes the followings;

- Early prevention of the pollution by determining its effects that may occur in

coastal and marine sitend minimization of them with gathering responses,
- Control procedures of the pollution threat that may occur in the plant,

- Institution/organization and/or person/persons responsible for coordinating,
administering, responding related to the executidntlee plan and materials and

equipment,
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- Discontinuation of the emergency, indications of the disappearance of conditions

under emergency response and the transition to the normal order,

- Cleaning and rehabilitation procedures and methods for the clgaamal reuse of
the area affected by the accident after the emergency response conditions have

disappeared,

- Recovery of living creatures affected by pollution and the recreation of their habitat
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SECTION z NARRATINE
Note: The sequenceral time of the incident that leads to the marine accident under

investigation and the location of people mostly depend on the eyewitness statesments

interviews

2.1 Course of Events

M/T SYN ZANIA unberthed the Lavera terminal in Marseille, Franceballaston
27.06.2019 and started to navigate towar ds:s
reached the PETKKM port on 01.07.2019 wit
during the journey. The vessel, as of 20:0

the port side to load propylene (8jgure 7).

After berthing is completed, t he agent boa
procedure and initiate the operations with the Master. In the meantime, at 20:15 the
terminal staff brought two-6hch and two dnch LoadingUnloading hoses that enable

cargo transfer to the berth no. 5

Then, terminal staff together wi t h ALoad:i
company, a ACargo Surveyor o, boarded the v
the 1st Officer in the loading control room at 21:00 to fulfil the routine procedure for

cargo handling. They exchanged views on the loading plan, safety precautions in the
meeting and mutually prepared and <Loagthed V¢
Guard Checklist and Pollution Prevention Checklist. Yet, the Loading Master delivered the
Terminal Rules and The Safety Data Sheet that contains information on the contents and
hazards of the cargo to the 1st Officer in exchange of a signature, tidsast Officer

delivered the Data Sheet of Past Loadings, Calibration Certificates of Measuring Devices

onboard and the Preparation List to the Loading Master
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Figure7: SYN ZANIA; Berthing

Subsequently, at 21.30 Cargo Surveyor afi®fficer made the necessary measurements
and calculations regarding the cargo and delivered the related reports ltoaitieg
Master The Loading Mastemotified the Terminal Joint Piping Unit to connect the hose
required for loading. Terminal staff frothe Joint Piping Unit completed the grounding
process first and then the connection of the Loatlintpading hoses, previously brought

to the berth, between the vessel and the shore at around 22:25.

The nitrogen test and the leakage test, performed tilnguetergent on manifold joints

was performed with the participation of the terminal staff and the crew to check leakage on
hose connections, which is a routine procedafeer notifying the Loading Masterthat

there was no inconvenience, theading Masterconfirmed the factory and the vessel to

prepare for loadingFigure 8)
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Figure9: Initiation of Loading with Gravitand Departure of Terminal Staff

As previously agred with the % Officer, the loading operation with gravitwas initiated
as of 22:35. Meanwhile, terminal staff who had completed the hose connections also left
the berth(Figure 9).

At the time when the loading wasitiated with gravity, the compresso were also
activated simultaneously for the maintenance of the temperature value of the cargo, loaded

by the vessel. The loading initiated with gravity continued for about 30 minutes and at the

°The flow of cargo from land to ship with its specific gravity without any pump aid
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point where everything is fine and after mutual agreembat. dading Masterasked the
factory to activate theSlpump.

At 23:05, thepump isactivated and it was proceeded to load the cargo in the liquid phase.
In the meanwhile, theoading Mastewas in his office at Berth 5 and th& Officer was

in the VesskLoading Control room. Approximately 6 minutes after the initiation of
loading with the pump, around 23:11, a sudden gas leak ocamtedbout 10 seconds

later, a massive explosion took pldEegure 107 11- 12).

Following the explosion, the leakingag started to burFigure 13). During the gas
leakage, the seafarer who was on watch on the gangway at the port entry of the tanker
rapidly moved towards the stern, where he considered to be a safe zone. In the meanwhile,
there was no other crew either thhe deck or on the bertfihe Masterwas in his cabin, the

1%t Officer and the Watchkeeper were in the Loading Control room, and the other crew

were in various areas within the accommodation

Figure 10: The Moment of Leakageg(23:11:35)
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Figure 11: Another Snapshofor Leakage (23:11:42

Figure 13: TheMoment of Fire Outbreak23:11:47)

26
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2.2 Course of Events After the Accident
2.2.1 SYN ZANIA

Immediatelyafter the explosion and subsequent fire, the 1st Officer in the Loading Control
room insulated the pipeline on the port S i
Shutdown Buttono (ESD). Ther'esysteméyengading al s o
the emergency fire pump with the button in the loading control room.

Meanwhile, theMastersaw the explosion and fire from his cabin and immediately went
down the Loading Control room. He met the 1st Officer there and after he learned that the
Officer hadpressed the ESD button and activated the emergency fire pump, he also raised
the fire alarm at 23:13. Later the crew left the compartments in a panic where they were
randomly found and gathered starboard quarter where they considered to be a safe zone.
The Masterasked the 1st Officer and Watchkeeper to return to the accommodation and
check whether there was anybody remained inside or not. The 1st Officer and Watchkeeper
checked the accommodation, went back to the stern and reportedMadtezthat no me
remained inside. Thereafter, tNMasterasked the 1st Officer to check the rescue boat. The

1st Officer reported that there was no access to the rescue boat and the lifeboat, and the

port side of the vessel was covered with flames.

The Mastercalled tle terminal staff with the radiwhich was allocated to them by the
terminal and asked the loading to be ceased and them to be rescued by reporting their
position on board. In the meanwhile, some crew tried to get away from the vessel by
jumping into the s& or going down by the rope dangled to the sea. Thereafter, 8 crew
members staying on board was ordered byMasterto abandon the vessel and they

abandoned the vessel by jumping into the sea.

Some of the crew swam towards the shore where they considebedelatively close. In

the meanwhile, they managed to pull and take the 2nd Engineer who remained still on the
sea to the shore. The 1st Officer tried to bring the 2nd Engineer back to life by applying
cardiopulmonary resuscitation and giving metdfmouth resuscitation but failed

10an active method of fire extinguishing that consists of a water supply system that praniddequate
pressure and flow to a water distribution pipe system on which water jets are connected
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2.2.2 Terminal

Loading Masterwho saw the explosion moment from his office in thentld®iping
Operation Bilding instructed the technicians in the Joint Piping Operation to cease the
loading immediately. After getting the infoation that the loading had been ceased by
contacting the factory by radionmediately. ey left the building and moved to a safe
place for them so that the Emergency Response Teams were able to work efficiently and

the life safety of port officers andelsecurity officers were ensured.

One day after the explosion, risk and action plan meeting was held with the attendance of
provincial, judicial and administrative tea

the administrative building of theot.

Later, at 17.10, the crew who boardédet t an k er  p wutd'! conditionrando [ b | &
turned off the manifold valve. Port teams who boarded the tanker with the crew completed

the necessary gas measurements. When boarding the tanker was ensuvedhto risk,

other teams also boarded to make necessary examinations and to switch the VDR device to
recording mode. At 19.10, VDR device was switched to recording mode and other teams

completed their works and got off the tanker at 20.30

2.3 Search&Rescue andFire -Fighting
2.3.1 Searh&Rescue

At 23:12, following the explosion, the crew began to leave the compartments in the
accommodation randomly. Thdaster of the tanker moved to the stern by raising the
general alarm at 23:13 (VDRyome of the crew who gatheredthé starboard quarter,
which is safer than the fire location, began to leave the vessel due to theTpamitaster
asked the % Officer to check the rescue boat and tH¥ Qfficer to return to the
accommodation and check whether there was anybodyirmedhanside or not. In the
meantime, thélasterreported their locations to the coast by calling with radio before he
ordered to abandon the tanker. TMasterwho learned the rescue boat was unavailable

and that there was no otherewmemberemained ingle, ordered theightcrew onboard

11 Shutdown of driving machinery and other auxiliary machines of the vessel, such as boiler, generator,
alternator and separator
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to abandon the vessel and they abandoned the tanker and jumped into the sea by the ropes,
dangling from the mooring pipe.

The crew who jumped into the sea began to swim away from the tamkdomly.
Meanwhile, the piloboat named SANMAR CAMADAN, who received the distress call
and berthed at the berth no. 2\, maviogvfrend a t
the other side of berth No. 5 started to
the sea aboard. Thdaste of SANMAR CAMADAN, who learned that the crew was on
the G¥KS$SWgboat, mo v e\dand tookerht alesvmeGBekasobrd in

safe conditionSANMAR CAMADAN returned to bett no. 2 at 23:27 and left the eight

crewmember taken aboard to the berthieing taken by the ambulancéSigure 14).

SANMAR CAMADAN, who learned that there were téewmember®n board, departed

from the berth no. 2 and proceeded to the scene to search the rest of the crew. Again, she
learned from the radio that there was theocrewmembero n G ¥-K @nid moved

t owar ds -VGoblkKosddrewmemberaboard and returned to the berth nat 23:36
(Camera)Figure 15).

SANMAR CAMADAN, who had leftnine crewmemberdo berth no. 2 safely, departed

the berth againand learned fronthe VHF that there wererewmemberst the end of the

berth No. 5 and proceeded to take the rest of the crew aboard. SANMAR CAMADAN,
who saw 6 crew members, 5 standing and 1 lying down, on the rocks at the end of berth
No.5, proceeded towards that way atmbk 5 standing crew aboard. SANMAR
CAMADAN, who learned from his friends that the lyimgewmemberhad lost his life,
reported the situation to the land unit by radio and left the scene to avoijendg the

life of the crew oboard. She brought anditi¢he five crewmembers on board safely to the
berth No. 3vhere ambulances are present at 28H§ure 16).

SANMAR CAMADAN, who safely transports 14 crew members to ambulances, moved to
the scene again to search the remaining 1 crew member. In the/mieaas a result of

the searches carried out by the Fire Safety and Rescue personnel directed by the Port
Director, one crew member was removed from the tanker and left to the safe zone. The

ambulance took the 2nd Engineer who was found unconscioustatrme 5, from the
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scene and refered to the hospitdeanwhile, SANMAR CAMADAN, who learned that
the last remaining crew member was found onboard and rescued, ceased its operations.

As a result of search and rescue activitids of the 16 crew member$ the tanker were

safely rescued, but thé“Engineer died

Figurel4: Evacuation Moment of the First Crew Grotgp Berth 2 (23:27 L7

Figure 15:Evacuation Moment of the First Crew Group to Bertli23:36L7)
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Figure 16:Evacuation Moment of the First Crew Group to BeB1i23:36 LT)

2.3.2 Fire Fighting

Around 23:12,as soon as the firdtare and subsequent explosidad occured, thels
Officer in the Loading Control Rooffirst insulated theéankerfrom the shoréoy pressing

t he @A Emer ge nhluyon(BE3Duandtbhenhe activated théSprinkled system
from theLoading Control Roomvhere thefire pumpexisted. However, since he could not
reach the user panel of the fixedemi@al powderextinguishingsystemon the deck, this

system could not be engaged.

At the same timethe Loading Masteiat the Joint Piimg Operation Building who saw the
explosion and flamegstructed to cease the loadimgmediatelyby calling the factory ah

Joint Piping Foreman reported tladitpipelines tderth no5 has been isolated.

Further thePilot in the restrom who saw the explosion and flameportedthe incident
to the Port Operation DirectorafdE T KKM Fi r e Depart meecurity PET KK
and PETK K Mwak informedhroaugh yhe radio channel

At 23:12.20 the PETKKM Fire Safety and Rescue Ceni
notification departedvith oneleadingvehicle andour fire trucks and arrived at the scene

at 23:15:10Fire extinguishing and coolingperationsvere simultaneouslynitiated at the

product lines andnboardwith vehiclesthat weredeployedaroundthe berthNo. 5.
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Within the same time frame, the fiextinguishing ad cooling operations &re initiated
with 5 tugboatsand one pilot boaby the sea. Besides, the fire continued to be responded
from the berthgradually by measuring theheat degreeof the flamethrough thermal

cameras

Furthermore, crossfire extinguishiraynd cooling operations continued by activating the
foam and fire hydrants on the berth. Meanwhiveo tugboats capable of cooling and
sprinkling (water mist) with a longistance water jet, called -F'? and three other
tugboats with fire extinguishingapacity continued the operatio(Sigure 17)

Figurel7: A Snapshobf Fire Fighting

As a resultt of the response of PETKXKM Fir
tugboats by the sea, the fire was extinguished at around 23:45 and taken under control.
Thereafter, water mist was applied against any possible gas leakage and the tanker was

continued to be cooled off by the sea to prevent overhe@iggre 18).

The ongoing cooling works by measuring the heat with the thermal camera was continued
on 24 July 2019 and the heat was brought to reasonable levels at noon. However, cooling
works @ntinued for 20 days from the sea, and despite any danger, other tugboats were on

their piers and 2 fire trucks on land were ready at the accident scene.

12 Fire Fighting
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Figure 18: A Snapshotof CoolingOperations

2.3.3 Precautions to Probab le Environmenta | Pollution

PETKKM Envi r on mparson maine emergemay tednDof a private company
that serves PETKKM were sent to the scene t
be caused by the accident. Due to the probable risk of spillage dwiagdident, the two
preboomi ng boats blocked the exit of PETKKM

The barrier was removed due to the beginning of the port traffic in the morning hours,

however, PETKKM Environment Team stood by a

2.4 Damage

In consequenceof the investigationghat were conductedfter the accidentit was
observed thatarious damages occurred boardand the coastgllant.Due to themassive
explosion windows on thewheelhouseand bridgewings and theglass of the pressure

monitoring boaran tanknumberedwo was broken(Figure 20).

As a result of the firdroke outafter the explosiontheplastic and insulation materiats
deck and fire-fighting hoses burned-urther the deformations anatoating burnton the

steel pad of thevessel due tthe ongoing firedraw attentior{Figure 21).

Severalcoating burneand material buttrare noticed in the accommodation on the port side
of the deck. One of these is the life raft on the lifeboat eigkire 22).
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Furthermoreserious damage on the berthas observedLoadingunloading units on the
berth, which was the most affected area by the fire, collapsed together with the concrete
structure due to the heat. Additionally, local deformationscading burnon the piping
systenthat was located on the berth also draws atteriiaure 23).

Figure 20: A Snapshobf IndicatorBoard andBridge
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Figure 21: The Snapshatof Fire Hose Statioand Insulation Mterials

e

Figure 22: The Snapshos of AccommodationStructure and Life Raft
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Figure 23: The Snapshotsof Berth Damage

36
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BOLM 3ZzANALYZES
When evaluating the marine casualty examined, it is aimed to determine the factors
causing the acident formation to reach useful conclusions leading to safety

recommendations on the root causes of the accident by taking into account the data

obtained during the sequence of events and the investigation

3.1 Probable Cause of The Accindent

Severajudicial and administrative investigatiomgere conducted by also the attendance of
the Accident Investigation Teaatthe scene after the accidelheAccident Investigation
Groupthat wasa p p oi nt e d bdarged th& wedselith port authority officers and
other officialson 3 July 2020 in the afternoaafter the necessary measuveretaken in

the following hours The Group examined other sections of the vessel, primarily the area

where the explosion occurred, and the fire broke out.

In consideration othese examinations and the data obtainlee,findings regarding the

cause of the accideate as follows;

1 TheLoadingUnloadinghosethat wasused for the connection between thake
and the shorgvas rupturedb-6 minutes afteproceeding to théquid phaseof the
loading operation andafter 18015 secondsthe leaking gas wafast explodedby
reachingts flashing point likely becaus®f static electricityand thereafter begun to
burn.

1 The LoadingUnloadinghosethat was useth loading operationsvas complying
the standargl however, due to the fact that the pressuteadinglineswasranged
at 35 bars and abovier 5 minutes the pressure quantity that the Loading
Unloadinghose could resisper unit testedvas exceeded and thereby the hose was
ruptured

1 Although it wasagreedbefore loading operatiorthat the loading pressuweould
be a maximum of 15 baaccording tothe loading protocol between the port
authority officer and the authorized tankeofficer, the fact that th@ressure was

ranged at 35 bars and above for 5 minategested twprobabilities

13 Transpet Safety Investigation Centér Turkish
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a) The valves or one of the valves on tlkargo transfering circuit to the
v e s stamkswese closed, or
b) The loading pump tarted to operate above the agreed value for some

reason

3.2 Probable Source of Ignition
The examinationgmade at the scenegand thevisual data obtainedtfter the accidenput

forth the followingprobabilites onthe ignition sourcéhatcaused flaming

1 A sparkle that developedue tothe friction caused bythe spiral wireghat were
exposedvy the rupture of the.oadingUnloadinghosebeing rubbed againgiach
other or thevesselFigure 24),

1 Heatdissipationof any heafprotected lighihgs located onboard and on the port

plant in a wayto cause ignition

Figure 24: A Snapshotof the LoadingUnloadingHoseafter Fire Fighting
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3.3 Cargo Handling Procedures

3.3.1 SYN ZANIA

The planning and implementation stages of safe loading operaifadhe vessel under the
Safe Management Systelrave beenindicated respectivelyn the clausefi 1 .Héta!

Bakvuru kaynajé bulunamadeée.

After the accidentSYN ZANIA officer (1% Officer) and oher Watchkeepsr(Officer,
gasnan and A/B in shift) mutually discussedincluding preaccident operations
information and documentbat weresubmittedwith regard to the operations carried out

by the vessel for thplanning of thdoadingoperationwerealso examined

Given the possible factors that caused the fire, the hose is believed to be ruptured when the
pressure on the loading/unloading hose increased above acceptable values together with
increasing pressure on load lines, as a result of thehlfacbhe of the valves on the lines
that transfer the cargo to the vessel tanks was cldsesl.possibility raises the question

under what conditions the valves may be in closed state.

During the examinations on the vessel after the accident, it was thahdhe first and

second manual valves located on the inlet circuit of the port side manifold that would be
used for loading operations were closed. It si@sedin the interviews held by the crew

that said valves were in the open position before lapdiowever, the crew boarded the
vessel to put her in fAblackouto state agai

first manual valve on the manifold inlet was closed

It is known that the butterfly and the check valves on loading circuitsaodlaoe closed in
case the cargo flows excessively and thus, there maydpe pressure fluctuationshich
may lead to thdine, hose or metal arffailures and evenatise damag® berth structures.
Thesefailuresare usually caused liie default of thesalve disk to be fully parallel and
open to the flowwhile it is on. This may generate a closure force that can cuvahe
spindlein butterfly valvesand holdopen pin in check valve§.herefore,when cargo or
ballast passes through circuiisis critical to checkwhethersuch valvesarefully openor

not.
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In this contextt h e it sulvey goaduicted by the independent surveyor firm after the
accident and the gravity loading form taken by the terminal were examined, it was
understood that there wan increase in gaseous form of 0.132 MT on board, but there was
no load intake in liquid form. But given the differences in the environment and tank
temperatures and measuring device, this quantity corroborates the opinion that there was
no cargo intakéo the vessel.

Although it is stated that the valves were brought to the loading position by the vessel
when theullage sirvey report and gravity loadinfigrm is examined, it is understood that
the said valve was not opened eithenlator fully before loading, and this was also not
checked(Annex-1) (Annex-2)

Given the conditions mentioned above, it was evaluated that the said valve was not opened
or not fully opened during the preparation on board before loading, this was not noticed
during the loading with gravity, but the pressure on the losbs reached unexpected

values due to the closed valve with the loading by the pump.

Yet, & can be seen from the pressure monitoringoliothe loadng pump it was found
that thepressurgoseto approximately 35 bait continued to flowat this presure value
for 6 minutesand in this proces®ven though the pressuweaswell above the desired

valueg no automatiovarningor closing systerhadbeen activated

As a result ofsuchevaluationsthese conditions are considered to be amondatters

that contributed to the accident

3.3.2 Terminal

Thetransfer instruction that will be performed by the Joint Piping Transferuswlier the
Safe Management SystevhPort hadeen indicated respectively tine clausedl.7.3Hata!
. O@dzNYz (I ey bBEP o6dzZ dzyl YI RP®

The relevant officers have been interviewed with regard to the procedures followed by the

Terminal before loading and necessary information and documents have been provided.

14 A method of monitoring the load quantity by measuring the empty volume pressure in the load tanks
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According to the emluations under this scope, it was observed that the terminal carried out

the procedures before loading were followed

However, following the initiation of the cargo flow to the vessel,under the Warning

included in Terminal Instruction,

Ar ) Ke egsurd om the lime and transfer progress under constant control during the
transfer and record on the form UBB-FO-00007. Do not leave your station before the

by

vessel unberths. o

Since the pressure could not be monitagfdctivelyat 35 bar and above f&r6 minutes,
as can be seen from the pressure monitoring log of the loading pump, they failed to

respond the high line pressure egAynnex-1).

The foregoingcondition is considered to lmme of the othefactorsthat contributed to the

accident
3.3.3 Loading-Unloading Hose Used in Cargo Transfer

For cargo transfers, Composite Chemical Gasso Flex SST PTFE type hose of 6 inches in
diameter and 8 meters in length belong to the terminal was used at the connection between
the shore and the tankéFigure 25)

Figure 25 PhysicalAppearanceof the LoadingUnloadingHose (Figurativémage)
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Additionally, another hose of 3 inches in diameter and 4 meters in length was used to allow
a gas return. The reduction was used to enable the hoggedldo correspond with the

vessel manifold¢Figure 26

Figure 26. Appearance othe Hosesafter Fire Fighting

Hoses were connected by the Terminal officers under the supervision of the 1st Officer of
the vessel and theoading Maser. The LoadingUnloading hose used for connection was
tested for pressure and sealing by a certified body on 28.06.2019 and reported to be
suitable for usel-urther we witnessed that the used hose was certified in accordance with
the criteria, specifiednder the ISGOT® Rules

It has been found in the certificate that the sudden burst pressure of the Lidaltiading
hose is 70 bar and the hose is suitable for C3 type cargo filling only if the maximum

operating pressure is 14 @amnexi 3).

As can beseen from the pressure monitoring log of the factory pump, considering that the
pressure ranged at 35 bar and above up to 6 minutes before the explosion time, the hose is
considered to burst as a result of exposure to high pressure above acceptablenélues

minutes.

Based on the foregoing issues, it has been evaluated that there was no fault in the used hose

and reduction and the hoses were connected following the procedures

15 International Safety Guide for Oil Tankers and Terminals
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3.3.4 Safety Meeting and Safety Check List

The points to be considered under ISGOiTiles with regard to the process ®éfety
Control Meeting and Safety Checklist of the Vessel/Term{Aainex-4) are listed as

follows;

The Masteris responsible for fulfilling all obligations incumbent on tessel Similarly,
the terminalofficer mustalso check the liabilities incumbent on the termifal fulfil these
obligations it must be made sure thabth parties fully accepthe safety standards

required by the operation
They can accomplish this as follows;

1 Confirmation that the authorized p®ns havesatisfactorily completed the
checkilist. In case of any concenompletion of the checklist by senior staff,
Access tdahe relevant records

1 Performance ofgint audits where necessary.

To maintain the safety environment, a Termi@dficer and a Responsible Officemust
perform periodical checksnboard and at the terminalithin the time framebefore and
after the commencementf operationsto make surehat the obligations agreed in the

checklistare managedeffectively

If it is found thatbasic safety requirements are not met, both partiay suspenccargo

and ballast operations until the situationresmedied

Additionally, a clause that isncluded in Permanent Company Ordersder Safe

Management Systeof the Vessetontains the followg Instruction;

AFulfillment of a good night watch for tracking tank leyedspeciallyduring loadingand

monitoring the loading ratéo determine the estimated enditim g 0

In consideration of the interviews with the parties and the data obtained, wategahat
the loading operations were carried out under the Safety Control Meeting held before
loading and Permanent Company Orders. However, no specific instruction wasatound

vesselon how and in what periods the pressure gauges were monitbxesgsefor the
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possibility of sudden pressure increase in the loading lines and no data was available on

how the tank levels were monitored

These causes acensidered to bamong theother factors that contributed to the accident

3.4 Emergency Actions

3.4.1 SYN ZANIA

As a result of examination on board and the terminal, the scenery, examination of footages
documents obtained and the interviews held with the relevant smame findings have

been reached in respect of the emergency management onaftearthe accidentnder
International Safe Management Code (ISM Code) and Safety Management System of the

Vessel.
It was found in the records that the dril
explosion in the cargo secti onidentdAsca2l®. 06 . 2

understood from the relevant drill recordsAnnex-5, it was noted that a successful drill
was performed with the participation of all crew. When the drill details were examined,
there were problems in practising the actions that weliexfed and performed during the

scenarieevent at the time of the accident.

Yet, it was found in the statements thfitcrewdid not attendto drills and it was evaluated
that this situation did not raise the crew awareness, which is an importantifaotk

management, to the expected level.

In the interviews held with the crew, tMasterhad difficulties in controlling his crew due

to panic, caused by explosion and fire and some crew abandoned the vessel by jumping
into the sea without taking anydar for abandonment. The crew stated that the thermal
effect of open flame and fire that was dissipated from the vessel towards the port quarter
by the wind prevented the access to the lifeboat floor on the port side, which was the
gathering point, and theby using a lifeboat for abandonment was considered to be unsafe
and the strong thermal effect also prevented the rescue boat and inflatable life raft to be
used(Figure 29).

Besides, as again can be seen from the expressions and footages, the vedseiduased
by means of the ropes that were dangled from the mooring pipes and only two crew was
able to wear lifebuoyfFigure 27-28)



UEIM Marine Safety Investigation Report 45

As can be understood from the autopsy report of therjineer who lost his life, the fact
that the cause of death is drowning has once again indicated the importance of the use of
equipment to survive in the sea.

Additionally, when the use of the fire system equipped onboard is examined, they tried to
repand the fire by activating only the sprinkler system, and as the fixed dry chemical
powder extinguishing station and balls, the effective extinguishing method in gaseous fires,
that was deployed onboard remained at the fire scene, they could not acctassahd
systems could not be used

Figure 27: LifeJacketsFound at the Shore
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Figure 28 TheWire Rope Usedor Abandoning

Figure 29 Locations ofthe Lifeboat,the Rescue Boaand thelLife Raft

46
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3.4.2 Terminal
Fire Fighting

As a result of the examination of the pastident footages and the fire response report
obtained, it is evaluated that the fire responding operations were managed and performed
in accordance with the procedures and sgéesancluded in the Emergency and Response
Plan of PETKIM Port

Search & Rescue

It is consideredhat the crew who abandoned the vessel was taken out of tlgiskly

and safelyn terms of both emergency management and response

Besides, it is foundut in the records thasome crew members who came ashore by
swimming were safely evacuated the pilot boat Also, a firstaid was applied to the'®
engineer who was taken ashore unconscious by the vessel crew first and thereafter he was
referred to thenospital by the ambulance that arrived at the scene. Howieweas not

possible to rescue the victim
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SECTIONI z CONSEQUENGCES

4.1 After proceedingo the liquid flow phasethe pressure on the loading pummged
around 35 bars for 6 minutes.

4.2 The posibility that one of the valves on thvesselcargo circuits was closed/ have

been closed caused the pressure on the lines to increase.

4.3The hose was ruptured consequencef being exposed to higpressure above
acceptable values for 6 minutgge totheincrease in pressumn cargotransfering

lines

4.4 Theincreasen pressureon cargo transferring linewas not noticeduntil leakage

neither by the vessel nor the terminal.

4.5 There was no warning system for gwdden pressure changescargo transferring

lines

4.6 The LoadingUnloadinghose that was used in loading operatiaras complying

the standardand tested periodically.

4.7No specific instructionregarding the pressure monitoring periods agathst
possibility of sudden pressure increase in the loading Vias foundin the Safety

Checklist of the Vessel/Terminal that was issued before the loading operations

48According to the fAull ageo survey after

there was no cargatakeinto thevessetanks.

4.9 The problemscameup in practcing the actions that were followed and performed
during the abandonment drill, which was exercised under the Safe Management

System, at the time of the accident.
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4.10Thefire respondingand search and rescaperationsy the Port Operation afte
the accident wagerformed in accordance with the procedures and scenarios

included in the Emergency and Response Plan.

4.11Thesprinkler systenamong thdire extinguishing systems available on bowass
able to be used against thiee outbreak however,it was not possible to use other

extinguishing systems and equipment
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SECTION - RECOMMENDRATIONS
The following recommendations are made by considering the analysis and results

obtained from the accident investigation
The ShipOwner / Managerare recommended,;
19/0620  To circulate this Safety Investigation Report throughout the ffteetder to

draw the crewmembers attentjon

20/0620 To take effective actions in order to ensure activeparticipation to

abandonment drilleccording tadhe Safety Managenm System

21/0620 To ReviseiLoadi ng Rmrawag thuncledgank leveland line
pressure continuous monitoring that are carried outnder the Safety
Management System of Company/Vessailor integratingan earlyalerting

mechanisnior sudden pressuréanges
The Terminal is recommended,;

22/0620  Totake effective actions order toensureefficientmonitoring of the transfer

progress and line pressure included in Transfer Instryction
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ANNEXES

ANNEX T 1
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ANNEX'T 2

Endress+Hauser 'EH|

People for Process Automation

Tankvision Professional
PSP_01.07.19 22.30-02.07.19 00.00 (D-507/B)

Date/Time Product Product Reference Total
Level Temperature Density Mass
(mm) <) (kg/1) (t)
01/07/2019 22:45:00 10,226 28.1 0.5245 636.0
01/07/2019 22:46:00 10,226 28.1 0.5245 636.0
01/07/2019 22:47:00 10,226 ) 28.1 0.5245 636.0
01/07/2019 22:48:00 10,226 28.1 0.5245 636.0
01/07/2019 22:49:00 10,226 28.0 ) 0.5245 636.2
01/07/2019 22:50:00 10,226 28.0 0.5245 636.2
01/07/2019 22:51:00 10,226 28.0 0.5245 636.2
01/07/2019 22:52:00 10,226 28.0 ) 0.5245 636.2
01/07/2019 22:53:00 10,226 28.0 0.5245 636.2
01/07/2019 22:54:00 10,226 27.9 0.5245 636.4
01/07/2019 22:55:00 10,226 27.9 0.5245 636.4
01/07/2019 22:56:00 10,226 27.9 0.5245 636.4
01/07/2019 22:57:00 10,226 27.9 0.5245 636.4
01/07/2019 22:58:00 10,226 27.9 0.5245 636.4
01/07/2019 22:59:00 10,226 27.9 0.5245 636.4
01/07/2019 23:00:00 10,226 27.8 0.5245 636.6
01/07/2019 23:01:00 10,226 27.8 0.5245 636.6
01/07/2019 23:02:00 10,226 27.8 0.5245 636.6
01/07/2019 23:03:00 10,226 27.8 0.5245 636.6
01/07/2019 23:04:00 10,226 27.8 0.5245 636.6
01/07/2019 23:05:00 10,226 27.8 0.5245 636.6
01/07/2019 23:06:00 10,226 27.7 0.5245 636.8
01/07/2019 23:07:00 10,226 27.7 0.5245 636.8
01/07/2019 23:08:00 10,226 27.7 0.5245 636.8
01/07/2019 23:09:00 10,226 277 0.5245 636.8
01/07/2019 23:10:00 10,226 22.7 - 0.5245 636.8
01/07/2019 23:11:00 10,226 27.6 0.5245 636.9
01/07/2019 23:12:00 10,226 27.6 0.5245 636.9
01/07/2019 23:13:00 10,226 27.6 0.5245 636.9
01/07/2019 23:14:00 10,226 27.6 0.5245 636.9
01/07/2019 23:15:00 10,226 27.6 0.5245 636.9
01/07/2019 23:16:00 10,226 27.6 0.5245 636.9
01/07/2019 23:17:00 10,226 27.7 0.5245 636.8
01/07/2019 23:18:00 10,226 27.8 0.5245 | 636.6
01/07/2019 23:19:00 10,226 27.8 0.5245 636.6
01/07/2019 23:20:00 10,226 27.9 0.5245 636.4
01/07/2019 23:21:00 10,225 27.9 0.5245 636.3
01/07/2019 23:22:00 10,225 27.9 0.5245 636.3
01/07/2019 23:23:00 10,224 27.9 0.5245 636.2
01/07/2019 23:24:00 10,221 27.9 0.5245 636.0
01/07/2019 23:25:00 10,215 28.0 0.5245 635.4
01/07/2019 23:26:00 10,212 28.0 0.5245 635.2
01/07/2019 23:27:00 10,211 28.0 0.5245 635.1
01/07/2019 23:28:00 10,209 28.0 0.5245 635.0
01/07/2019 23:29:00 10,206 28.0 0.5245 634.8
01/07/2019 23:30:00 10,206 28.0 0.5245 634.8
01/07/2019 23:31:00 10,206 28.0 0.5245 634.8
01/07/2019 23:32:00 10,206 28.0 0.5245 634.8
01/07/2019 23:33:00 10,206 28.0 0.5245 634.8
01/07/2019 23:34:00 10,206 28.0 0.5245 634.8
01/07/2019 23:35:00 10,206 28.0 0.5245 634.8

Report Printed: 05 Jul 2019 12:04:44 Page 1 of 2
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Date/Time Product Product Reference Total
Level Temperature Density Mass
(mm) (°©) (kg/1) (t)
01/07/2019 23:36:00 10,206 28.0 0.5245 634.8
01/07/2019 23:37:00 10,206 28.0 0.5245 634.8
01/07/2019 23:38:00 10,206 27.9 0.5245 635.0 |
01/07/2019 23:39:00 | 10,206 |  27.9 |  0.5245 | 635.0
01/07/2019 23:40:00 10,206 27.9 0.5245 |  635.0
01/07/2019 23:41:00 10,206 27.8 0.5245 | 635.2 |
01/07/2019 23:42:00 10,206 27.8 0.5245 | 635.2 |
01/07/2019 23:43: 10,206 27.7 05245 | 6353
01/07/2019 23:44:00 10,206 27.7 0.5245 | 635.3
01/07/2019 23:45:00 10,206 27.6 0.5245 635.5 |
01/07/2019 23:46:00 10,206 | 276 | 0.5245 635.5
01/07/2019 23:47:00 | 10,206 275 |  0.5245 635.7
01/07/2019 23: 10,206 27.5 0.5245 |  635.7
01/07/2019 23: | 10,206 275 |  0.5245 | 6357
01/07/2019 23:50:00 10,206 27.5 0.5245 635.7
01/07/2019 23:51:00 10,206 27.4 0.5245 635.9
01/07/2019 23:52:00 10,206 27.4 0.5245 |  635.9
01/07/2019 23:53:00 10,206 27.4 0.5245 635.9
01/07/2019 23:54:00 10,206 27.4 0.5245 | 635.9
01/07/2019 23:55:00 10,206 27.3 0.5245 |  636.1
01/07/2019 23:56:00 10,206 27.3 05245 |  636.1
01/07/2019 23:57:00 10,206 27.3 0.5245 636.1
01/07/2019 23:58:00 10,206 27.3 0.5245 636.1
01/07/2019 23:59:00 10,206 27.3 05245 | 636.1
02/07/2019 00:00:00 10,206 27.3 0.5245 |  636.1

NOT = Toplms Lot dipers Simbil  diperine pii degiibid
fﬂ'(f’@/ncléa/?",
ks L vt 5,/;_@ warr Saart Me ge<ek Szalf s
valtlosik (1 ctabiba Sk voardr. (11 . oo )

Note |:> The total mass value varies according to the temperature value.

| time.

|:> Tankvision

Report Printed: 05 Jul 2019 12:04:44 Page 2 of 2
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ANNEX -3

. Eub/2
Y,

www.teknofleks.com. ir

APPROVED DISTRIBUTOR

SASING 1§
N i 1 AL 4 N9 N
- =2 (g4
ACC/3.1 EN 10204

| SIPARIS NO : SiPARIS TARIHI:24/01/2019

IRSALIYE NO : 154607
‘ SIPARIS MIKTAR! :1 ADET
| SERTIFIKAYA KONU MIKTAR: 1 ADET

TEDARIK EDILEN HORTUM: KOMP
| HORTUM KODU:
| HORTUM TANIMI: 6” KIMYASAL HORTUM 8 METRE

SAL GASSO FLEX SST PTFE

HORTUM YAPISI:

iC SPIRAL: PASLANMAZ GLANTI UCU A: 6” 150LB DONER FLANS

_,It:S?fﬁ‘A\L PASLANMA GLANTI UCU B: 6” 150LB DONER FLANS

IC KATMANLAR: POLIPROBLEN A UCU MATERYAL/CAP: 6” FLANS
B UCU MATERYAL/CAP: 6” FLANS

| ELEKTRIK ILETKENLI&I: <10° 0

| MAKSIMUM CALISMA BASINCI : 14 BAR TTEN ONCEXi UZUNLUK : 800CHi

| TEST BASINCI : 21 BAR EST SIRASINDAKI UZUNLUK: 945CM
| PATLAMA BASINCI  :70 BAR TEST sm\’ RASI UZUNLUK  :840CM
| TEST SURESI :7 DAKIKA

| ISBU RA "CR!,@ YUKARIDA DETAYLARI BELIRTILEN HORTUMUN VERIL EN SIPARISE "‘/GUN OLARAK

ARTLARA UYGUN

URETILDIGINI VE UYGULANAN TEST SONUCUNDA SIPARISTE BELIRTILEN BUJT

UNU TEYIT EDERIZ.
RUN BASING EKIPMAN YO IELIGINE GOR ILMISTIR.

14/68/UE (GRUP 1, Il ve Art. 4.3,l ve GRUP 2, | ve Art. 4.3)

[STANBUL 26 /03 /2019

Rl i m— .
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TARIH - Kontrot Tarihi 28,06:201G
Rapor Tarihi :29.06.2019
SAYI --Rapor~No~ : :30'.6/'7'137/6'2 ...................

Cevaplarinizda yazimizin tarif ve sayisinin belirtilmesini rica ederiz

DOLUM-BOSALTIM HORTUMU TEST RAPORU

Hortumun markasi . ETEHA
Hortumun seri numarasi : H-36-2
Hortumun uzunlugu :8m.
Hortumun ¢api :6inch
Hortumun transfer Griind : (3
Uygulanan Basing + 15 bar
DENEY

Dolum-Bogaltim Hortumunun giris ve ¢ikislan kapatilarak, 25 derece su ile 15 bar basingta, 30 dakika
siireyle test basinci uygulanmis ve test sonunda hortumda herhangi bir deformasyon veya sizinti

olmadigl gorilmustr.

SONUC:
Yukanida teknik zellikleri ve test sonundaki durumu belirtilen Dolum-Bogaltim Hortumunun
kullaniimasi teknik yonden uygundur.
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ANNEX i 4
ZTE-1

GEMI/SAHIL EMNIYET KONTROL LISTESI - SHIP/SHORE SAFETY CHECK LIST

Date/Time (Tarih/saat): Q| /07 [2af e Ship’s name (Gemi ismi-

Berth (Rihtim) : TKR-I1 [ ] TKR-ll [] TKR-VM Cargo (Yiik) : PG [

LISTE DOLDURMA TALIMATI:
INSTRUCTIONS FOR COMPLETION:
Operasyonlarin emnlyetiigin tim maddelerin uygun olarak isaretlenmes| gerekmektedir. (kutunun igine [ isaretl yaparak). Eger olumlu
olarak isaretlenemiyorsa sebep belirtiimelidir ve gemi ile terminal arasinda alinacak 6nlemler tizerinde mutabik kalinmalidir. Herhangi bir
maddenin uygun olmadifi varsayildigi yerde agiklamalar kismina not diistiimelidir.

The safety of operations requires that all substance checking affirmatively. If an affirmative substance checking Is not possible, the reason
shold be given and agreement reached upon appropriate precautions to be taken between the ship and terminal. Where any substance is
not considered to be applicable a note to that effect should be inserted in the remark column.

-Kod stitunundaki A, P veya R harflerinin olmasi sunlari ifade eder.

-The presence of this symbol in the “ship” and “terminal” indicates that checks shall be carried out by the party concerned. The precence of
letters “ A” and “P,R” in the column “ Code” Indicates the following.

A- Herhangl bir Islem ve mutabakat bu kontrol listesinin agiklamalar kismina yazilmahdir, Diger durumlarda her iki tarafin imzasi gereklidir.

A- The mentioned procedures and agreement shall be in writing and be signed by both parties.

P- Cevabin olumsuz olmasi durumunda, operasyon Liman yetkililerinden Izin alnmadan yapilamaz.

P- In case of o negative answer the operations shall not be carried out without the permission of the Port Authority.

R- Isaretli maddeler zaman zaman tekrar kontrol edilmelidir.

R- Marked items checked regulorly.

- Gemi/sahil arasinda emniyetli gegis vardir, ‘J{ R Ship'
There Is o safe Access between ship and shore. = Ip’s Gangway
2- Gemi emniyetli bir gekilde rhtima baglanmigtr. )2/ \y{ R

Ship Is securely moored
3- Gemi/sahil arasindak! haberlesme faaldir.

Bystem: Shore Radio
UHF Channel Name:

The agreed ship/shore communication system Is operative, ORTAK BORU
acke Redi OoTONT|
wUJHF-

P Backup System:
'E/ Mobile Phone
P AR LM Phone No:

#90 553 019 60 61,
? vee ol

Call Sign: Loading
Master and Ship's
Name

Ship’s Phone No:

Required

4- Acil gekme halatlari dogru olarak yerlestirilmis ve donatilmistir, R
Emergency towlng-off pennants ore correctly rigged and positioned.

5- Geminin yangin hortumlari ve acil mudahalc techizat yerinde ve kullanima hazirdir, R
The ships fire hoses and firefightl are positioned and ready for Immediate use.

6- Terminal yangin hortumlar ve acil mudahalc teghizati yerinde ve kullanima hazirdir.

The terminal’s fire hoses and,u fightl Is positioned and ready for Inmediate R
use,

7- Gemi egya ve yakit hortum, devreleri manifoldlan lyi durumda, kullanilacag amaca uygun ve
yerine gerefince baglanmstir,

The ship Cargo and bunker hoses, plpelines ond
rigged and appropriate for the service intended.
8- Terminal esya ve yakit hortum ve dolum kollar iyi durumda, kullanilacai amaca uygun ve
yerine geregince baglanmistir,

The terminal Cargo and bunker hoses or arms are In good condition, properly rigged and
oppropriate for the service intended.

are In good condition, properly

Sayfa/Page:1/6 LG.GN-FO-0002 Rev.1
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