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FOREWORD

The investigation into the explosions and subsequent fire on board the Bahamas
Registered chemical tanker "Panam Serena" was conducted, to the greatest possible
extent, under the provisions of The iMeant Shipping Act of the Commonwealth of The
Bahamas.

Thecasualty occurred in theort of Porto Torres in Sardini#taly on the 01 January 2004
and the Flag Statavestigation has beeseverely hampered by the legal process adopted
immediately aftethe casualtypy the ItalianCriminal Court of hquiry into the accident,
which imposedevee restrictiors on all aspects of the casualilycludingrelated datand
personnel involved Therefore, this report lies upon the limited accesBahamas
Inspectos were able to gain to therminal,vessel and crew immediately following the
casualty, prior to the Court restrictions being imposed, the good cooperation of the owners
and the ltalian Court Surveyors Repptblished in July 2005The Bahamas/aritime
Authority arrangedfor a technical review of the Italian Court Surveyors Reépahich

was published in Italiaand for relevant sections to bertséated from Italian to English

as appropriate.

The Bahamas Maritime Authority investigates incidents a & the purpose of
discovering lessons which may be learned with a view to preventing any repetition. It is
not the purpose of the investigation to establish liability or to apportion blame, except in
so far as it emerges as part of the process of igatisiy the incident.

It should be noted that section 170(2) of the Merchant Shipping Act requires officers of a
ship involved in an accident to answer an
contents of a report were subsequently subméteelvidence in court proceedings relating

to an accident this would offend the principle that a person cannot be required to give
evidence against himself. The Bahamas Maritime Authority makes this report available to
interested parties on the strict urstanding that it will not be used as evidence in any
court proceedings anywhere in the world.

Date of IssueApril 2006

Bahamas Maritime Authority
Latham House

16 Minories

LONDON

EC3N 1EH

United Kingdom
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1 SUMMARY

11

1.2

1.3

1.4

15

1.6

1.7

The Bahamas rayistered chemical tanker "Panam Serena“"which was
built in Turkey, entered service in June 20@8ploded and caught fire at
Porto Torres, Sardinia in Italy on 01 January 200 catastrophic damage
caused resultenh the vessel being declareccanstrutive total loss CTL),
two crew members we tragically kiled and one waisjured.

The "Panam Serana" had arrived at Porto Torres on 31 December 2003
with a cargo oBenzene and Cut C&6), the Benzene discharge had been
complete and the vessel was cltseonpletion of discharge of th€6. Al
cargo tanks were loaded upon arrielPorto Torresexcept No.4C tank
which was washed, clean and dry.

At approximately 11:55on 01 January 2004 as thecargodeck watch was
changingthe \essel was shaken byetifirst ina series otiolent explosions,
which resiltedin an intense firamidshipswithin the cargotank area of the
vessel.

The duty 3rd Mate and relieving 2nd Mate were handing over the cargo
watch in thecargo control roomGCR), which overlookedie main deck at

the time of the first explosion. The seaman on duty and the seaman taking
over the deck watch were outside on the main deck and weréragitally

killed in the series ofexplosions.The Chief Mate, who wasestingin his

cabin at théime, wasinjured.

The Master and remainder of the crewho were all within the aft
accommodation areaanaged to escape from the vessejumping over the
stern into the waterthen climbing into the stern launchireefall lifeboat,
which had automaticallyalincheddue tothe extreme force of thexplosions
which wracked the vessel.

The fire was eventually brought under control by the shore based
emergency fire servisghowever they were unable save the two seamen
on the maindeck gorevent extensive darga to the vessel and the terminal
jetty due tothe intense nature of the fire which followed the series of
explosions.

Due to the catastrophic damageaused to the vess@lhich can be seen in
the photographs attached to this repdrthas been extremelgifficult to
identify the exact cause of the initiakplosion; however a number of
possible causes were identifiadd are covered within this report.
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2 PARTICULARS OF VESSEL

2.1

2.2

2.3

2.4

2.5

2.6

2.7
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APanam Ser e mgps®d?2CChangal Banker registered at Nassau,
Bahamas, ofwelded steel construction having a raised forecastle. The
accommodation and machinery spaces were sitwstéae after end of the
vessel She had the following principal particulars:

Official Number - 8000650
IMO Number - 9282687
Length overall - 118.37metres
Length BP - 112.06metres
Breadth - 19.00metres
Depth - 10.10metres
Gross Tonnage - 6522tonnes
Net Tonnage - 3220tonnes
Deadweight - 10018tonnes
Call Sign - C6SY9

She was pwered by MAN B&W dieselmain engine Type 6535 MCthat

developedt440kW (3265bhp),which drovea singlefixed-bladed propeller
and generated an estimated vessel speed of 14 &te had3 auxiliary

generatorand 1 shaft generattitat developed a tdtaf 2000 kW.

The cargowas carried inl2 tanks that were arrangex$ per the enclosed
plans(see page 6). &h tank was fitted with an individual Marflex deep
well pump, as per the diagram in Appentlix

The vessel was built in2003 at Tuzla, Turkeyand was formerly named
"Clipper Leander." At the time of the incident she was ownedlUmander
Shipping Coltd., andmanaged bR Marine A/S

The new vessel was first registeredinder the Bahamas Flag jnne2003
and was entered witiABS Classification Soety. At the timeof the
casualtyshe complied withall the statutory and international requirements
and certification.

fiPanam Serena was last subjected to a Bahamas Maritime Authority
Annual Inspection at the Port &otterdamon 18 December 20Q3wvhile
loading her last cargo anpist prior to the casualty The following
observations were made:

- Nil deficiencies.

Being arelatively new ship there wereno Port State Controlnspections
records for the vessel within the Paris MOU database.
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2.8 "Clipper Leg end" (sister vessel):
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3 NARRATIVE OF EVENTS

3.1

3.2

3.3

3.4

3.5

Introduction; All times noted in this narrative are given in the style of the
standard 24 hour clock without additional annotation and as local time
which wasUTC+1 Any other timing is noted in bracketsThe vesel was
built in Turkey and was one of the first Chemicdankers built by the
shipyard with three similar vessels having already been deliveféd
"Panam Serenalas built under the supervision ABS, one of the premier
IACS Classification Societies with considerable experience he t
constructiorand dassification of this type of vessdlhe weather at the time
of the incidentwas good and the vessel was nearing the déral routine
discharge opmation at Porto Torres in Sardinia, Italyvhen the incident
occurred.

The voyage to Porto Torres;The vesseloaded is cargoof Benzeng2,091
tonnes)and C6 (6,300 tonnesat Rotterdam and Dunkirkvithout incident,
as per thecargo plan on page, @or a full discharge at Porto TorreShe
vessel had undergore satisfactoryBahamas Flag State inspection while
loadingat Rotterdam, nil deficiencies had been nofdticargo tanks were
utilized for loading the carges except No.4 Centre tanRhis tank wa not
required for the quantity of cargo which wasing carriecandsome repairs
were required to the tank coatingh&erepairs were completed during the
sea passage from northern Europe to the Mediterrafidé®mnsea passage
was uneventful anthe vessé arrived on the morning of the 3December
2003 beingall fast at Berth No.18, Platform B in Porto Torres at 03:50

Arrival and discharge operation; upon arrivalthe vessel berthedyas
made fast by the dock workers without incident #émel usualport arival
formalities were observed h€ shoregangway was placed on boardveeen
the vessel and quaport clearance was arrange the Harbour Masters
Office andthe cargosurveyor attended on boar@argo measurement and
samplingwere thencompleted.The cargoand vapour returpipdines were
connectedy the terminal stafin preparation for the discharge of the cargo.

The connection of the ship / shorelectrical continuity bonding cable
connectecbetween the quay and the vesbglthe terminal persowl is a
part of theusualvessel arrivatoutineat Porto Torres. This a requirement
of the terminalprocedures.there is some doubt that tlsennectionof the
bonding cablevasmadeor made correctlyponthe vessés arrival.

The vessel started discharging the C6 at about 16:00 and started
discharging the Benzene at 18:00 the 31December 2003the discharge
operation was proceeding in a routine manner up until the time of the first
and reportedly, the most violentn a series of approximately fou
explosiors.
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3.6 The initial incident; the first and largest explosion happenetbwardsthe
end of the discharge operatiah approximatelyl1:55 on the 0lJanuary
2004.

3.7 The cargotank statusat the time of the incident was follows:
Deck Slop Tanks, Pa and Starboard; empty.
No.1 Centre Benzene fully discharged and empty.
No.2 Port, C6- fully discharged and empty.
No.2 Starboard C6- fully discharged and empty.
No.3 Port Benzene fully discharged and empty.
No.3 Starboard Benzene fully discharged and empty.
No.4 Centre Washed, cleaned and dried prior to arrivampty.
No.5 Port, C6- fully discharged and empty.
No.5 Starboard C6 - fully discharged and empty.

No. 6 Port C6- a small quantity of cargo was stillmaining on board
in this tank, which was being discharged in stripping mode.

No.6 Starboard C6- fully discharged and empty.

No.7 Port; C6 - approximately 170 tonnes of cargo was still remaining
on board in this tank, which was being dischdrge addition to No.6
Port.

No.7 Starboard C6- approximately 90 tonnes of cargo was still
remaining on board in this tank, which was also still being discharged,
in addition to No.6 Port and No.7 Port.

See cargo tank diagram over on &g
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Cargo Tank diagram, showing cargo distribution upon vessels arrival
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3.9 The Master, Officers andcrew; the masterofficers and crew ofvere from
Latvia and Russia, the two seamen who deth being from Latvia All
crew members had a good understanding of both Russiakrmglcsh;there
were nolanguage ocommunication difficultie®n board the vessel.

3.10 The majority of the crew had joined the vessel durinQctober and
November 2003, swere reasonablyfamiliar with thevessel There was a
very high levé of experience amongst the master, officers and crewallon
types of tankes; oil, chemical and gasvith most of the crew membemn
boardhavingextensive chemical tankers experieritiee average age of the
crew was 39 The vessel wawvery well mannedwith a fit, able,well
experienced andqualified crew which compliedwith all statutory
requirements.

3.11 The Crew compliment consisted of:

Master x 1
Chief Mate X 1
OOW Navigation X 2
Chief Engineer x 1
2nd Ermgineer x 1
Electrical Engineer x 1
Total Officers 7
Pumpman X 1
Motorman x 1
Cook X 1
Seamen X 4
Steward X 1
Total Ratings 8
Total Crew Complement 15
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3.12 The watch system adopted on boardhe "Panam Serena" rfacargo
operations at Porto Torres was satisfactory, ensuring that there were
sufficient crew members on duty at all times and that they were adequately
resed in between duty periods, dstailed below:

Crew Member Duty Period Location at time of first
explosion 11:55 01/01/04

Master 0900- 2300 On duty, having lunch.
Chief Mate 2300- 0900 Off duty, asleep in cabin.
2nd Mate 12-06 (x 2) Ready to start duty, in CC

and taking over the deg
watch from the 3rd Mate.

3rd Mate 06-12 (x 2) On duty, n CCR and
handing over the dec
watch to the 2nd Mate

Chief Engineer 06-12 (x 2) On duty, having lunch.
2nd Engineer 12-06 (x 2) Off duty, having lunch.
Electrical Engineer 06-12 (x 2) On duty, having lunch.
Pumpman 6 hour watches ag On duty, having lunch.

required forport
cargo operations.

Motorman 0800- 1800 On duty, at lunch break.

Seamen No.1 (decease 06-12 (x 2) On duty & on main deck
handing over the dec
watch to Seaman No.2.

Seamen No.2 (deceasec 12-06 (x 2) On main deck & eady to
start duty, taking over th
deck watch from Seamg
No.1.

Seamen No.3 06-12 (x 2) Towards end of his dut
period and in  the
accommaodation.

Seamen No.4 12-06 (x 2) Due to start duty shortl
and in the accommodation

Cook AM - PM On duty, bridly visiting his
cabin as the midday me
was prepared and ready.

Steward AM - PM On duty, close to the galle
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3.13  Activity on board prior to the explosion; Up until the time of the first
explosion the discharge operation wpaioceeding in a routine manner
without any problemsthe discharge of theéhree cargo tanks containing
BenzengNo.1C, 3P & 3Shadbeen completedt 06:45 on the morning of
01 January2004 The samemorning & 09:3Q the terminal staffhad
connected a frestvater hose from the jett{o the ship for the purpose of
providing fresh wateto the vesselThe fresh water was usea orderto
flush out the haardous / toxic cargo from themargodischargdines prior to
disconnectionthis was the usual terminal praotiat Porto Torres

3.14 The vessel waslso nearing the end of thedischarge of the final three
cargo tanks of CéThe vessel was expect to completéhe discharge of the
C6 ataroundl12:45andsail from Porto Torreat 15:00 inthe afternoon of
01 January R04.

3.15 The time of the initial explosionon board the "Reaam Serena" coulte
placed quite accurately by all members of the crew because they have a
common reference time with respect to the change of the watch at 12:00 and
the midday mealMembers of therew wereeither: preparingto end the
watch; take over the watctgking their meabreakearly orintending to eat
their meal lagr. The split meal times wert® ensure continuity gbersonnel
coverage on duty and asmmmon practice on most vesselsund meal
times; the arrangements are usually maglenutual consent

3.16 The two seamenwho died were outsidethe accommodatioon the main
deck reportedlyon theport sideamidshipgan thevicinity of the vesselsnid-
shipscargomanifold, the ship / shoreconnection through which the cargo
discharge was taking placéhar bodies were recovered from the selong
way apart, so theynay not have beerstandingclosetogether at the time of
theinitial explosion.

3.17 Statements by the crewmembers desdre the seration of the "Panam
Serena" being shakday a sharp joltas ifthe vessel had bedrit or rammed
by another shipimmediatelyfollowed by a singleandvery loud explosion
The initial explosionwas quite separate and distinct from the series of
(approximately three morneexplosions which followedhe initial explosion;
these explosions occurr@ud succession betwegapproximatelyoneminute
anda few minutes later

3.18 The vessel immediately listed heavily to Starboardt this timewith many
of the crewfearing the vessel would capsiaad after a brief attempted by
some crew members tiight the intensefire, the crewmade their way
towards the stern of the vessel, ancordancewith the Masters orders in
preparation tcabandon ship. Ae starboardlist stahblized as the series of
explosions endedsee photograph of firefighting operation which also
show thevesselistedto starboar}i

3.19 The crew members describe the main declreaas being engulfedby
thick blacksmoke and high flamewhich are describedsahavingoriginated
in the vicinity of the mieships section of the main dedkowever, he crew
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found it extremely difficult to identify theexact location of the initial
explosion.

From the terminal's perspectivethe discharge operation had proceeded
quite normallyuntil shortly before the initial explosioon board the "Panam
Serena,’ when he terminal were experiencirgpme problems on another
vessel which had just arriveat Porto Torre®n the morning of 0January

2004 and was berthed closby to the"Panam Serenadt berth No.13, on
Platform B The terminal personnel on duty and monitoring the discharge
operation of the "Panam Serena" were summoned by their manager to assist
their colleagues on thathervessel which had just arrived. Therefore, ¢her
were no terminal personnel in attendance on the berth for the "Panam
Serena,'at the time that the vessel exploded.

The subsequent fire;following the series of explosions there was an intense
fire generating thick black smokevhich caused additional kstantial
damage to the vessel and the terminal bdite.brief attempty some crew
membergo fight the firewas abandoned when the vessel listed heavily to
starboard, they believethat the vessel was going to capsize and were
ordered toproceed to thestern andabandonship by the Master. The fire
fighting was then taken on by the shore based emergency semwites
responded to the emergency calls made by the terminal personnel.

The damage;caused on board the "Panam Serena" by the explosions and
sulsequent fire, particularly within the main demkd cargo tankrea of the

ship was catastrophic. Trelection of photographs attached to this report
demonstrateshe difficulties which have hampered investigators trying to
determine the initial cause alatation of the first explosion.

Drug and alcohol tests performed on all members of the crew by the
Italian Authorities following the casualty, including the two seamen who
were tragically Kled, were completely negativ®uring the Italian Police
invedigation on board the vessel, no alcoholic beverages of any description
were found anywhere on boarthe police search includestore rooms,
recreational areas armew cabins.The police findings were in line with
Company poky, which prohibited drugsna alcoholon board the vessel.

Smoking; there was a safe smoking room provided on board the yessel
located within the vessels accommodation and situated close to the galley,
this room was utilized by crew members on board the vessel who smoked.
There waso indication that any crew member was smoking on board the
vessel in an unauthorized area.

THE BAHAMAS MARITIME AUTHORITY 10
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4 ANALYSIS

4.1

4.2

4.3

4.4

The experience of the crew;the majority of the crew were very well
experienced in all types of tanker operations, especially chensinké
operdions and it isunlikely that the casualty was the result of crew error
misconduct and @r negligence during the course of the discharge operation.
A smoking room was provided on board the vessel, in the accommodation
near to the galley, which was utéid by the crew members who smoked, all
drug and alcohol tests conducted by the Italian Authorities were completely
negative. There was no alcohol found on board. The crew weed
experiencedvith the regulations and requirements for the loading, carriage
and discharge oéxtremelyhazardous cargs and the safe operation of
chemical tankers.

The location of theinitial explosion; the catastrophic damage caused to the
vessel indicates that the explosions took placaléngine cargo tankShe
eyewitnessevidence obtaiad by both theltalian Police and the Bahamas
Approved Inspectorwho attended the scene immediately following the
casualty, place the location thfe first explosion in the amidshipseaof the
vesselor slightly forward of amidships This wa in the vicinity of the
vesseb cargo dischargemanifold, within the cargo tank section of the
vessel The witnesses clearly described the initial explosion and fire as
taking placeat some distance away from the ve'ssatcommodatianThe
mgority of the crew were locatedithin the accommodatioand witnessed
the initial explosive damage, together with daly stages of the firdhere

is substantial evidence proving that further explosions faked within
other cargo tanksome of which still cotained carg@andwere closeto the
vesseb accommodatigras the emergency situatiqoickly escalated

Emergency stop;the dutyofficer on cargo watch (3rd Mategnd reief
officer (2nd Mate) taking over the cargo watslere both in the CR at the

stat of the incident,which overlooked the mairdeck areathrough a
forward facing porthole. They were in the process of handing over the cargo
watch when the first explosion occurred dalifowing the initial shock, they
immediately realised theeverity ofthe situation and pressede vesseéd
emergency stoputton which stops the cargo pumps and &#ie discharge
operation from within the CCR. The emergency stop was activatedhias

a minute, after the first explosion toplace.

The cargo tanks;the majority of the cargo tanksed been discharged and
were emptyof cargoat the time of the first explosigrhowever the empty
tanks were still full of potentially volatile vapour both from thesmall
amount ofresidual cargwemainingwithin thetanksand due to the fact that
vapour hadeenreturned to the vessel via the vapour retura (VRL) from
the terminalthroughout the discharge operatighiVRL is often utilized in
hazardous chemical cargo loading and discharge operatior@der to
retain he hazardousargovapour wihin a closed cyclegturring the vapour
from the shore to thship, as in this incidenor visa versa. lere were only
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three cargo tanks still being discharged witielativelysmal quantity of C6
cargo remaining in eachdbke were 6P, 7P & 7S.

4.5 The cargo pumps;the cargo pumps fitted to the "Panam Serena" were
Marflex deepwell pumpsij.e. each cargo tank was fitted with its own
dischargepump. The Marflex pumps are designed to extract the maximum
amount of product from ehdank and aréitted with a main dischargkne,
as well as anarrowerstripping line.Upon nearing completion of discharge
when the bulk of the product has been dischafged a tank the valves are
set to the stripping mode, the main dischargeibmmirgedwith inert gas or
air and the final quantity of product is discharged askh@é¢he separate and
smaller strippingpipdine, minimizing the cargo residue remaining within
the tank.

4.6 The Terminal personnel; there was some confusion surrounding tbteia
connection of the ship / shore electrical continuity bonding cable upon the
vessels arrival amongst the terminal personnel. The requirement to attach a
bonding cable between the jetty and vessels is incorporated within th
terminal proceduresesporsibility for making the connection lies with the
terminal and is made by the terminal personnel upon the vessels arrival. In
addition to making the actual physical connectiodisconnectionof the
cablein a safe manner with the circuit opehe terminalpersonnel must
check that the cable is functioning correctly on an indicator panel, located on
the jetty and fitted with red and green indicator lighiteese lights would
indicatewhen the circuit for electrical continuity was open or closed,theat
eath conrection had beemadesafely anccorrectly.

4.7 The connection of the bonding cablas usually the first operation to be
performed after the gangway has been placed on board, when the vessel has
received port clearance, prior to the connection of #rgachoses and start
of the discharge operation. However, no members of the terminal personnel
on duty at the time can remember who made and checked the connection or
state categorically that they were the person who made the connection.
Although a numberof terminal personnel stated that they were sure the
connection had been made, probably by someone else.

4.8 Some members of the ships stafitated that the connection of the bonding
cable wasnot made between the terminal and the ship. It should be noted
that the industry recommendations are that "Bonding Calslestild not be
used between the terminal berth dinel vessel.

4.9 Electrical discontinuity between the terminaljetty and vessel there is
sufficient evidence to demonstrate thtais possible fora lage static or
electrical charge to havaccumulatedwithin the structure of the "Panam
Serena" during theourse of thelischarge operatioMhere is a substantial
amount of safety guidance on this subgaeilableto the industrywhich is
not repeated whin this reportincluding, the'International Safety Guide for
Oil Tankers and Termindls(ISGOTT) and the International Chamber of
Shipping (ICS) "Tanker Safety Guide (Chemicals}iich while taken as the
industry standards aneot internationally enfared Investgators also took

THE BAHAMAS MARITIME AUTHORITY 12



fiPanam Sereida

into account other industry guidance, includingegort published by the
USCG "Static Electric Discharge Hazard On Bulk Oil Tank Vessels" which
examines previousimilar incidents, the circumstances surrounding them
and makeseference tahe National Fire Protection AssociatiorislIFPA 77;
Recommended Practice on Static Electricitylany of the circumstances
which were contributory to previous accidents @smevident in thecaseof

the "Panam Serenahcluding;

The dangersassociated withthe loading, carriage and discharge of
refined liquid productswhichtend tobe "Static Accumulators'Charge
generation and separation occur when the liquid movesntact with
other materials, such as piping etc. The risk is incredgadg the early
stages of loading and when "stripping" the tanks during discharge, when
the tanks are at their lowest level.

The dangers associated kwihe intoduction of impurities into #quid
product, such as wate6tatic is generated throughclion with the
water droplets, producing a high voltage at the liquid interf¢ater,
was usedio flush the lines of hazardous garupon completion of
discharge. The water hose haéen connecteffom the ternmal to the
vesseffor this operation.

The klease of air and / or inert gas ir#diquid can generate a strong
electrostatic charge, by bubbling action and agitation of the flthcs

was a standard practice required within the operating procedure for the
deepwell pumps fitted on boar@he vessewas fitted with a small
supply of nitrogen in bottlesjt has not been ascertainéd air or
nitrogen was utilizedfrom the ship or shore supplguring this
operation.

Within the Italian Criminal Courts report on the casualty, great
emphasis waplaced pon thecorrectconnection of the bonding cable

by the terminal However thelCS andISGOTT guidance on this
subject is that, a ship/shore bonding cableds effective as a safety
device and may even be dangerousA ship/shore bonding cables
should theefore not be used.ICS and ISGOTT acknowledgeshat
although the dangers associated with ship/shore bonding cables are
widely recognised, attention is drawn to the fact that some national and
local regulations may still require them to be us&te termin&a
procedures at Porto Torres required the "Panam Serena" to be fitted with
a bonding cable supplied by the terminal, to try and ensure electrical
continuity between the terminal and the ship. This cable was probably
not connected, or if it was connectedist possible that it was not
correctly connected upon the vessels arrival.

The terminal was utilizing a bonding cable within their procedures,
attempting to achieve electrical continuity between the terminal and the
vessels which berthed alongside. Thems no indication within any
reports that "insulation flanges" were used within the discharge hose
string and in view of the terminal policy for electrical continuity, the use
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of insulation flanges, would seem unlikely. Insulation flanges are
generally use where the terminal policy is to insulate the vessel from
the terminaljn orderto create electrical discontinuity.

Vi Benzene /C6 vapour is heavier than air and it is quite possible that
towards the end of the discharge operation that volatile vapour had
accumulated around the vessAl.VRL was in use returning cargo
vapourunder pressurdp the vessefrom the shore tank®©ne of the
seamerwho had been on deck duty and vkilked in the accidenthad
been wearing a gaspour mask, commonly useh chenical tankers.
This mayindicate the presence of gas vapour around the deckoarea
that an access to a cargo tank was being opfeneperational reasons
Cargo tank 6Pwas strippingand the crew weren the process of
preparing the fresh water hose fiome flushing. The good weather
conditions prevailing at the the would have contributed to any
accumulation of gas vapoaround the vessel.

Vii No mention has been made wiiththe terminalpersonnelstatements
with respect to any cathodic protection fittéal the jetty; if fitted,
cathodic protectiofis another source of difference in electrical potential
between vessel artdrminaljetty.

4.10 The analysis of the "bonding cable", examination of the bonding cable by
investigatorsdetermined that itvas partly corodedinternally and not well
maintained, thizorrosionwould have affected its electrical continuity, even
if it had been connected between the terminal and the vessel corféely.
examination of the bondingable also determined that it hadffered leat
damageas a result of the firelue to the transmission of heat along a length
of the cable from the metal clamp, which was usually used to connect the
cable to the vessel on the terminal berth.

4.11 Industry guidelines; there were differing statements frotine crew with
respect to the bondintable, some believed (in accordance withl@®® and
ISGOTT guidelinesthat such cables were no longer requaiad should not
be used. e terminal personnel believe it should have been used, but were
unsurewho (if anyone) connected the cabléhis is reflective of thgeneral
confusion surrounding the use of bonding cabfesticularly when the
national or local regulations are not in line with the curramustry
guidelines. \ésels travelling betweerocations ad countries areoften
subject tonational orlocal policy rather than international regulations
which should ben accordance withthe latestrecommendedand current
industrybestpractice.

4.12  The analysis of the damagethe series of photographs attachedhe report
are a selection of the many available amdy indicative of the massive
damage caused to the vessel following the series of violent explosrons.
the damaged causédhas been determined thasaries of explosions took
place inside theargo tanks. It has not been possible to determinexaet
source of the initial explosion.
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4.13  Further investigative work is still required to establish if there was a
problem with one of th deepwell cargo pumps. There vgasne evidence to
suggest that tki may have been the case, however the overwhelming
evidence within the witness statements, with respect to the location of the
initial explosion and fire is not consistent with the theory that a cargo pump
problemcaused the initial explosion.
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5 CONCLUSIONS

5.1

5.2

5.3

5.4

Probable causesithe most probableatise of the initial explosion walsie to

a staticor electrial discharge of sufficient strength tweae an ignition
source withina volatile environmentwhich had develope@dn boardthe
vessel. Igniting an air Benzeneand / orC6 vapourmixture, which being
heavier than ajihad accumulatedithin the vicinity of the vesselWWhile the
majority of the cargo had been dischargt® vesséd tanks were fl of
Benzene andC6 vapour, which ta been returned to the vessel from the
shore reception tankbroughouthe discharge operation.

The sequace and accumulation of factorsthe factorsoutlined within this
report probably led to the initial explosion, taken in isolation each moa
have keen so catastrophic, however togethmytled to thdragic incident
and loss of life.

The best practice industry guidance the guidanceissued byICS and
ISGOTT with respect to the recommended precautions concerning electrical
continuity, the use of bomp cablesand /or electrical insulation (including,
insulation flanges) between the jetty and the veasal disregardety the
terminal operator

The vessels crew did not check and confirmvith the terminal that the
bonding cable was in good conditiondacorrectly connected in order to
ensure the safety of the vesséNhile there was a clear terminal
responsibility, with respect to the application of national and local
requirementsthe Master, Officers and @w hada duty to ensure the safety
of the vessel and those on board.
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6 RECOMMENDATIONS

6.1 The "Panam Serena" due to her size was not required to be fitted with a
nitrogen inert gas systemsuch systemare not manatory on Chemical
tankers of this tonnage. However tbeners/ managers, following th
incident have fitted itrogen inert gas systems to all subsequent vessel
this size and class. There is an obvious cost implicatitim respect to this
action which the owners have decided to acdepbrder to enhance safety
The responsibleand e&pert industry bodies are expecteéd submit their
views andproposals to IMQon the requirements fall chemical tankers to
be fitted with Nitrogen inert gas systems.

6.2 There is a clear need for agreement on International Standards be
adopted with resgct to the precautions required to minimidee risks
associated witlstatic, electrical charge generati@md dischargeThesafety
precautbns applicable with respect tbigping as an internationahdustry
should not be subject tdiffering national ad local regulationswith respect
to such a fundamental safety matter.

6.3 While respecting the jurisdiction andnational responsibility of all States
there isademonstrabl@eed for coastal states to recognise the importahce
goodcooperatiorwith, respamsibleFlag Statesn the case of a ship casualty
This will facilitate the safety investigationprocess, rathethan hinder.
Immediately entering intorieninal proceedigs, with resultant restriagdbns
and legal implicationsanhinder the objectives of iproved safety at sea.
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APPENDIX |

Photographs of the "Panam Sereoafire following theseries ofexplosionson the 01
January 2004ndthe subsequent, @strophic damage to the vessel:

THE BAHAMAS MARITIME AUTHORITY 18



fiPanam Sereida

THE BAHAMAS MARITIME AUTHORITY 19



fiPanam Sereida

THE BAHAMAS MARITIME AUTHORITY 20



fiPanam Sereida

sz ' -

R
—

THE BAHAMAS MARITIME AUTHORITY 21



fiPanam Sereida

THE BAHAMAS MARITIME AUTHORITY 22



fiPanam Sereida

APPENDIX I

MarHex deepwell pump diagram:

INERT GAS / AR CUTLET
UNDER PRESSURE STRIPPING TARCO PIPE
FLEXIILE HOSE -
Bt -
™
MAIN CARGO PIPE I STRIFFING CARGO PIPE
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APPENDIX 1l
ISM Procedure$11.5.3) Electrical Continuity Bonding and Earthing:

11.5.3 ELECTRICAL CONTINUITY - BONDING AND EARTHING

1.  Cargoes with low electrical conductivity may be electrostatic charged by the pipe
line flow. When the charged liquid flows through non-conducting flexible
ship/shore connections, a part of the charge may be picked up by intermediate
metal flanges and other metal parts, which are in contact with the liquid inside the

hose.

2.  Inorder to prevent the accumulation of dangerous electrical charging, all metal
flanges and other metal parts must be bonded efficiently so that there is always an

adequate and continuous earthing. Generally the bonding of the metal
reinforcement in the hose to the flanges provides an electrical integrity to earth via
the ship manifold and hull.

3. When there is an insulating flange at the shore manifold, intermediate flanges in

the ship/shore hose will still be earthed by the electrical integrity to earth via the
ship manifolds and hull.
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APPENDIX IV

Safety Data Sheets (copy of act8&lS for Benzene

2. JAN. 2004 14:08 ARNED AGENCIBS___ _ _ ° N0.0037 P |
TO: COPENHAGENTANKERS DKRNED _

TELEFAX A AGENCIES BV | TELEFAX

P.0.Box 5 To Faxmmber : %\“&\\k\“
3130 Aa Vliagardingen Vh
Galgkade 3 Massrs : %&\nk&\? § .

3133 KN Viaardingen
Phona :(010)4344 799

Fax :(010)4354 323 Attantion : §§ \\

Taleax :21221
WWW ‘Www.arned-agencias.nl
Email :agency@arnaed-agencies.nl vata :80/2/ \&

This meassage consists of / 2 pages, incl. lsadshaaet

[‘.l...l.l..n.‘l

mL. aﬁkv\«\&t_. g“t

Ly
.

\\NE»&& MSPS &\M\%\sﬁ\

\\\@& \ww\x\%\
Nw\t\\ Wos.

All aur activities are carried out on the basis of the conditions applying i i
. ying in the relevant industry with respsct to the activities T
Mm:nnz Conditions and Rules for Dutch a:._n!.o.SB and Agents deposited on 1 Dacember 1992 at the ﬂon_us of the o_nEM»o MMM.H»_M e
otterdam and the Chamber of Commarce in Rotterdam shali apply to the activitles referred ' in Article 1 of those eonditions.
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ExxonMobil Chemical
SAFETY DATA SHEET
PRODUCT MAME: BENZENE PAGE 1
SDS NUMBER: HDHE-G-00001
RRVISION: 16 May 2003

1 IDENTIFICATION OF THE SUBSTANCE AND OF THE COMPANY

IDENTIFICATION OF THE SUBSTANCEH: BENZENE
CHEMICAL PAMILY: Aromatic Bydrooarbon

The main end use of this product is: Chemical Feedstock. You may concact
the local ExxonMedil affiliate for details on the end-use you are
considaring.

PRODUCT DESCRIVTION:
Clear colorless liguid with characteristic aromatic odor,

SUFPLIER: ExxonMobil Chemical Holland BV
GRAAF ENGELRERTLAAN 75
4837 DS 3REDA (NZDERLAND)
Telephone: +31(0) 76 5252600
Facslmile: +31(0) 76 5292700

Thie SDE has been primted in cthe English language and meets the EU Safety Data
Sheev yequirements for this product. No country ppecific information is
included.

2 COMPOSITION/INFORMATION ON INGREDIENTS

BINECS WUMBER: 200-753-7 CAS NUMBER: 71-43-2
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ExxonMobil Chemical
SAFETY DATA SHEET
PRODUCT NAME: BEN2ENE PAGE 2
SDS NUMBER: HDEE-G-00001
REVISION: 1€ May 2003

3 HAZARDS IDENTIFICATION

This product is claseified as dangerous, accorxding ro Dixective
1995/45/2C ox 67/548/EEC (see Section 15)

CLASSIFICATION/SYMBOL: TOXIC/T, CMR: Cl
CLASSIFICATION/SYMBOL: NIGHLY FLNMAABLE/F
RiLl, R4S, R&8/23/24/25

HEALTH HAZARDS
May cause cancer
Toxic : danger of geyious damage tc nealth by prolonged expozure through
inhalation, in contact with ekin and if swallowed.

PHYSICAL ARD CHEMTCAL HAZARDS / FIRE AND EXPLOSION HAZARDS
© Extxeme hazard. Leaks of gas or apills of ligquid can readily Zorm
flammable mixtureo at temperatures art or above che flagh point.
¢ Static Disgharge. Product can aceumulate static chaxges which can
caugse an incendiary electrical diecharge.

4 FIRST AID MEASURES

INHALATION:
¢ Using proper rasgpiratory protection, immediately remove the affected
victim from exposure. Administox arcificial raspiyation if breathing
is scopped. Keep at rest, Call for prompt medical arccentien.
SXTN CONTACT!
e Flush with large amounts of water; use =zoap if available.
o Remove grogoly contaminated clething, including shoes, and launder
before rause,
ZYZ CONTACT:
o Flush eyes with large amounts of water until irxiraticn subsides. If
irritation persievs, get medical attenmtion.
INGEITION: .
o If swallowed, PO NOT induce vomiting. Keep at rest. GCet prompt
medical attention.

PRINT DATE: 18 Soptember 2003 Cont,
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ExxonMobil Chemical
SAFETY DATA SHEET

TRODUCT RAME: BENZENE FAGE 3

SDS NUMBER: HDHE-G-00001
REVISION: 16 May 2003

§ FIRE-FIGHTING MEASURES

PIRE FIGHTING PROCEDURES:

o Use water spray to cool fire exposed surfaces and to protact
pergonnel. Shut off "fuel" ce fira. Xf a leak or epill has noc
ignited, use wacer ppray to disperse the vapors and co protect men
attempting to atop a leak.

o Either allow fire £o burn under contzolled conditiona or extinguish
with foam or dry chemicsl. Try to cover liguid spills wicth foam.

SPECTIAL PIRE PRECAUTIONS:
o Bacause of the chemical nature of this product, complece combustion
rarely occurs. In & fire, large amounts of soot and incomplately
combusted material will be produced. In case of exposure to amoke o
combustion produsts, proper breathing equipment is recommended.

BAZARDOUS COMBUSTION PRODUCTI:
No unusual

6 ACCIDENTAL RELEASE MEASURES

LAND SPILL:

o Eliminate sources of ignition. Waxn occupants ¢f downwind areas of
fire and explosion hazaxd. Pxevent liquid from entering sewers,
watercourses, ox low areas.

o tontain spilled liquid with sand or earth.

© Recover by pumding (use an explosion proct or hand pump) ox with a
guivable absorbent. Xf liquid is too viscous for pumping, scrape Up
with shovels or paila and place in suitable containexs for recycle ox
disposal.

o Consult an expert on disposal of recovered matexial and ensure

. eonformity cto logal disposal regulations.

o Ses Section 4 "FIRST ALD MEASURES" as well as Section 10 “STABILITY AND
REACTIVITY".

WATER SPILL:
o Eliminate gources of ignitiom. Wazn occupants and shipping in Jownwind
areas of fizre and explosion hazard and reguest them to Btay clear.
o Noevify port or relevant authority and kesp public away. Shue off souxce
if poszmible to do so without hazard. Confine if possible.

PRINT DATE: 18 Seplember 2003 Cont,
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ExxonMobil Chemical
SAFETY DATA SHEET
PRODUCT WAME;: BENZENE PAGE 4
SDS NUMBER: HDEE-@-00001
REVISION: 16 May 2003

© Remave from surface by ekimming or with suicable absorbents. I1f allowsd
By leocal authorities and ¢nvizonmental sgencies pinking and/or suitsble
dispexsunts may be ueed im nen-confined waters,

© Comsult an expert oa dispgegal of anmy recovered matexial ard ensure
confoxmity to local dispesal ¥egulations.

© See alge Section 4 "FIRST AID MEASURES' and Section 10 "STABILITY AND
REACTIVITY",

7 HANDLING AND STORAGE

STORAGE TEMPERATURE (PegC) : Ambient
TRANSPORT TEMPERATURE (DegC) : JAmbienc
LORDING/UMLOADING TEMPERATURE (DegC) : Ambient
VISCOSITY (eSt) : 0.80
STORAGE/TRANSPORY PRESIURE (kPa) : Atmoopheric
ELECTROSTATIC ACCUMULATION EAZARD? Yes, use proper grounding procedurs

USUAL SHIPPING COMNTAINERS:
Tankera, barges, tank trucks/cars, rall cars

MATERIALS AND COATINGS SUITABLE:
All cypes of mreel
Inorganic Zine Ceatings
Epaxy Phenolica
Polypropylene
Fluorinated Silicone,
Nylon 66

MATERTIALS AND CCATINGS UNSUTTABLE:
BYC
Epoxy resip-aluminum combinatisng
Matural and Syncthetic Rubbers
Polyathylans ¢

Compatibility wich Plastic Materials can vary; we thersfore racommead
that compatibilicy is tegted prior to use.

ETORAGE / FANDLING, GENERAL NOTES
© Keep container closed. Handle containers with care. Open glowly in oxder
to control pegsible pressure xeleass. Store in a csol, well-ventilated
place away from incompatible materials.
© DO WOT handle, store or open near an open flame, Gources of heat o

PRINT DATE: 18 Seplember 2003 Cont.
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