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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 Merchant Shipping Act of the Commonwealth of The
Bahamas.
The casualty occurred in the port of Porto Torres in Sardinia, Italy on the 01 January 2004
and the Flag State investigation has been severely hampered by the legal process adopted
immediately after the casualty by the Italian Criminal Court of Inquiry into the accident,
which imposed severe restrictions on all aspects of the casualty, including related data and
personnel involved. Therefore, this report relies upon the limited access Bahamas
Inspectors were able to gain to the terminal, vessel and crew immediately following the
casualty, prior to the Court restrictions being imposed, the good cooperation of the owners
and the Italian Court Surveyors Report published in July 2005. The Bahamas Maritime
Authority arranged for a technical review of the Italian Court Surveyors Report, which
was published in Italian and for relevant sections to be translated from Italian to English,
as appropriate.
The Bahamas Maritime Authority investigates incidents at sea for 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 investigating 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 Inspector’s questions fully and truthfully. If the
contents of a report were subsequently submitted as evidence 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 understanding that it will not be used as evidence in any
court proceedings anywhere in the world.

Date of Issue: April 2006
Bahamas Maritime Authority
Latham House
16 Minories
LONDON
EC3N 1EH
United Kingdom
THE BAHAMAS MARITIME AUTHORITY

ii

“Panam Serena”

CONTENTS

Glossary of Abbreviations
1.

Summary

2.

Particulars of Vessel

3.

Narrative of events

4.

Analysis

5.

Conclusions

6.

Recommendations

Appendices:
I.

Photographs of the fire caused by the explosions and the subsequent, catastrophic
damage to the vessel after the explosions and fire.

II.

Marflex deep-well pump.

III.

Company ISM procedures.

IV.

Benzene; Safety Data Sheets.

V.

Cut C6; Safety Data Sheets.

THE BAHAMAS MARITIME AUTHORITY

iii

“Panam Serena”

GLOSSARY OF ABBREVIATIONS

CTL

Constructive Total Loss

CCR

Cargo Control Room

C6

Cut C6 - a Benzene type product

VRL

Vapour Return Line
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1

SUMMARY

1.1

The Bahamas registered chemical tanker "Panam Serena" which was
built in Turkey, entered service in June 2003, exploded and caught fire at
Porto Torres, Sardinia in Italy on 01 January 2004. The catastrophic damage
caused resulted in the vessel being declared a constructive total loss (CTL),
two crew members were tragically killed and one was injured.

1.2

The "Panam Serena" had arrived at Porto Torres on 31 December 2003
with a cargo of Benzene and Cut C6 (C6), the Benzene discharge had been
complete and the vessel was close to completion of discharge of the C6. All
cargo tanks were loaded upon arrival at Porto Torres, except No.4C tank
which was washed, clean and dry.

1.3

At approximately 11:55 on 01 January 2004, as the cargo deck watch was
changing, the vessel was shaken by the first in a series of violent explosions,
which resulted in an intense fire amidships, within the cargo tank area of the
vessel.

1.4

The duty 3rd Mate and relieving 2nd Mate were handing over the cargo
watch in the cargo control room (CCR), which overlooked the 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 were both tragically
killed in the series of explosions. The Chief Mate, who was resting in his
cabin at the time, was injured.

1.5

The Master and remainder of the crew who were all within the aft
accommodation area managed to escape from the vessel by jumping over the
stern into the water, then climbing into the stern launch freefall lifeboat,
which had automatically launched due to the extreme force of the explosions
which wracked the vessel.

1.6

The fire was eventually brought under control by the shore based
emergency fire services, however they were unable to save the two seamen
on the maindeck or prevent extensive damage to the vessel and the terminal
jetty due to the intense nature of the fire which followed the series of
explosions.

1.7

Due to the catastrophic damage caused to the vessel (which can be seen in
the photographs attached to this report) it has been extremely difficult to
identify the exact cause of the initial explosion; however a number of
possible causes were identified and are covered within this report.
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PARTICULARS OF VESSEL

“Panam Serena” was a Type 2 Chemical Tanker registered at Nassau,
Bahamas, of welded steel construction having a raised forecastle. The
accommodation and machinery spaces were situated at the after end of the
vessel. She had the following principal particulars:

2.1



Official Number

-

8000650



IMO Number

-

9282687



Length overall

-

118.37 metres



Length BP

-

112.06 metres



Breadth

-

19.00 metres



Depth

-

10.10 metres



Gross Tonnage

-

6522 tonnes



Net Tonnage

-

3220 tonnes



Deadweight

-

10018 tonnes



Call Sign

-

C6SY9

2.2

She was powered by MAN B&W diesel main engine, Type 6535 MC that
developed 4440 kW (3265 bhp), which drove a single fixed-bladed propeller
and generated an estimated vessel speed of 14 kts. She had 3 auxiliary
generators and 1 shaft generator that developed a total of 2000 kW.

2.3

The cargo was carried in 12 tanks that were arranged as per the enclosed
plans (see page 6). Each tank was fitted with an individual Marflex deepwell pump, as per the diagram in Appendix II.

2.4

The vessel was built in 2003 at Tuzla, Turkey and was formerly named
"Clipper Leander". At the time of the incident she was owned by Leander
Shipping Co. Ltd., and managed by BR Marine A/S.

2.5

The new vessel was first registered under the Bahamas Flag in June 2003
and was entered with ABS Classification Society. At the time of the
casualty she complied with all the statutory and international requirements
and certification.

2.6

“Panam Serena” was last subjected to a Bahamas Maritime Authority
Annual Inspection at the Port of Rotterdam on 18 December 2003, while
loading her last cargo and just prior to the casualty. The following
observations were made:
- Nil deficiencies.

2.7

Being a relatively new ship there were no Port State Control inspections
records for the vessel within the Paris MOU database.
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2.8

"Clipper Legend" (sister vessel):-
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3

NARRATIVE OF EVENTS

3.1

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 was UTC+1. Any other timing is noted in brackets. The vessel was
built in Turkey and was one of the first Chemical Tankers built by the
shipyard, with three similar vessels having already been delivered. The
"Panam Serena" was built under the supervision of ABS, one of the premier
IACS Classification Societies with considerable experience in the
construction and classification of this type of vessel. The weather at the time
of the incident was good and the vessel was nearing the end of a routine
discharge operation at Porto Torres in Sardinia, Italy, when the incident
occurred.

3.2

The voyage to Porto Torres; The vessel loaded its cargo of Benzene (2,091
tonnes) and C6 (6,300 tonnes) at Rotterdam and Dunkirk, without incident,
as per the cargo plan on page 6, for a full discharge at Porto Torres. The
vessel had undergone a satisfactory Bahamas Flag State inspection while
loading at Rotterdam, nil deficiencies had been noted. All cargo tanks were
utilized for loading the cargoes except No.4 Centre tank. This tank was not
required for the quantity of cargo which was being carried and some repairs
were required to the tank coating. These repairs were completed during the
sea passage from northern Europe to the Mediterranean. The sea passage
was uneventful and the vessel arrived on the morning of the 31 December
2003, being all fast at Berth No.18, Platform B in Porto Torres at 08:50.

3.3

Arrival and discharge operation; upon arrival the vessel berthed, was
made fast by the dock workers without incident and the usual port arrival
formalities were observed. The shore gangway was placed on board between
the vessel and quay, port clearance was arranged via the Harbour Masters
Office and the cargo surveyor attended on board. Cargo measurement and
sampling were then completed. The cargo and vapour return pipelines were
connected by the terminal staff in preparation for the discharge of the cargo.

3.4

The connection of the ship / shore electrical continuity bonding cable;
connected between the quay and the vessel by the terminal personnel is a
part of the usual vessel arrival routine at Porto Torres. This is a requirement
of the terminal procedures, there is some doubt that the connection of the
bonding cable was made or made correctly upon the vessel's arrival.

3.5

The vessel started discharging the C6 at about 16:00 and started
discharging the Benzene at 18:00 on the 31 December 2003, the discharge
operation was proceeding in a routine manner up until the time of the first
and reportedly, the most violent, in a series of approximately four
explosions.

THE BAHAMAS MARITIME AUTHORITY

4

“Panam Serena”

3.6

The initial incident; the first and largest explosion happened towards the
end of the discharge operation at approximately 11:55 on the 01 January
2004.

3.7

The cargo tank status at the time of the incident was as follows:Deck Slop Tanks, Port 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 arrival - empty.
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 still remaining 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 discharged, in 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 page 6:-
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3.8

Cargo Tank diagram, showing cargo distribution upon vessels arrival:-
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3.9

The Master, Officers and crew; the master, officers and crew of were from
Latvia and Russia, the two seamen who died both being from Latvia. All
crew members had a good understanding of both Russian and English; there
were no language or communication difficulties on board the vessel.

3.10

The majority of the crew had joined the vessel during October and
November 2003, so were reasonably familiar with the vessel. There was a
very high level of experience amongst the master, officers and crew on all
types of tankers, oil, chemical and gas, with most of the crew members on
board having extensive chemical tankers experience. The average age of the
crew was 39. The vessel was very well manned with a fit, able, well
experienced and qualified crew which complied with 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 Engineer

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
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3.12

The watch system adopted on board the "Panam Serena" for cargo
operations at Porto Torres was satisfactory, ensuring that there were
sufficient crew members on duty at all times and that they were adequately
rested in between duty periods, as detailed 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 CCR
and taking over the deck
watch from the 3rd Mate.

3rd Mate

06 - 12 (x 2)

On duty, in CCR and
handing over the deck
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 as
required for port
cargo operations.

On duty, having lunch.

Motorman

0800 - 1800

On duty, at lunch break.

Seamen No.1 (deceased)

06 - 12 (x 2)

On duty & on main deck,
handing over the deck
watch to Seaman No.2.

Seamen No.2 (deceased)

12 - 06 (x 2)

On main deck & ready to
start duty, taking over the
deck watch from Seaman
No.1.

Seamen No.3

06 - 12 (x 2)

Towards end of his duty
period
and
in
the
accommodation.

Seamen No.4

12 - 06 (x 2)

Due to start duty shortly
and in the accommodation.

Cook

AM - PM

On duty, briefly visiting his
cabin as the midday meal
was prepared and ready.

Steward

AM - PM

On duty, close to the galley.
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3.13

Activity on board prior to the explosion; Up until the time of the first
explosion the discharge operation was proceeding in a routine manner
without any problems, the discharge of the three cargo tanks containing
Benzene (No.1C, 3P & 3S) had been completed at 06:45 on the morning of
01 January 2004. The same morning at 09:30, the terminal staff had
connected a fresh water hose from the jetty to the ship, for the purpose of
providing fresh water to the vessel. The fresh water was used in order to
flush out the hazardous / toxic cargo from the cargo discharge lines prior to
disconnection; this was the usual terminal practice at Porto Torres.

3.14

The vessel was also nearing the end of the discharge of the final three
cargo tanks of C6. The vessel was expected to complete the discharge of the
C6 at around 12:45 and sail from Porto Torres at 15:00 in the afternoon of
01 January 2004.

3.15

The time of the initial explosion on board the "Panam Serena" could be
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 mid-day meal. Members of the crew were either: preparing to end their
watch; take over the watch; taking their meal break early or intending to eat
their meal later. The split meal times were to ensure continuity of personnel
coverage on duty and are common practice on most vessels around meal
times; the arrangements are usually made by mutual consent.

3.16

The two seamen who died were outside the accommodation on the main
deck, reportedly on the port side amidships in the vicinity of the vessels midships cargo manifold, the ship / shore connection through which the cargo
discharge was taking place. Their bodies were recovered from the sea a long
way apart, so they may not have been standing close together at the time of
the initial explosion.

3.17

Statements by the crew members describe the sensation of the "Panam
Serena" being shaken by a sharp jolt, as if the vessel had been hit or rammed
by another ship, immediately followed by a single and very loud explosion.
The initial explosion was quite separate and distinct from the series of
(approximately three more) explosions which followed the initial explosion;
these explosions occurred in succession between, approximately one minute
and a few minutes later.

3.18

The vessel immediately listed heavily to Starboard at this time, with many
of the crew fearing the vessel would capsize and after a brief attempted by
some crew members to fight the intense fire, the crew made their way
towards the stern of the vessel, in accordance with the Masters orders in
preparation to abandon ship. The starboard list stabilized as the series of
explosions ended (see photograph of fire fighting operation, which also
show the vessel listed to starboard).

3.19

The crew members describe the main deck area as being engulfed by
thick black smoke and high flames, which are described as having originated
in the vicinity of the mid-ships section of the main deck. However, the crew
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found it extremely difficult to identify the exact location of the initial
explosion.
3.20

From the terminal's perspective the discharge operation had proceeded
quite normally until shortly before the initial explosion on board the "Panam
Serena", when the terminal were experiencing some problems on another
vessel which had just arrived at Porto Torres on the morning of 01 January
2004 and was berthed close by to the "Panam Serena" at 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 the other vessel which had just arrived. Therefore, there
were no terminal personnel in attendance on the berth for the "Panam
Serena", at the time that the vessel exploded.

3.21

The subsequent fire; following the series of explosions there was an intense
fire generating thick black smoke, which caused additional substantial
damage to the vessel and the terminal berth. The brief attempt by some crew
members to fight the fire was abandoned when the vessel listed heavily to
starboard, they believed that the vessel was going to capsize and were
ordered to proceed to the stern and abandon ship by the Master. The fire
fighting was then taken on by the shore based emergency services, who
responded to the emergency calls made by the terminal personnel.

3.22

The damage; caused on board the "Panam Serena" by the explosions and
subsequent fire, particularly within the main deck and cargo tank area of the
ship was catastrophic. The selection of photographs attached to this report
demonstrates the difficulties which have hampered investigators trying to
determine the initial cause and location of the first explosion.

3.23

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 killed, were completely negative. During the Italian Police
investigation on board the vessel, no alcoholic beverages of any description
were found anywhere on board, the police search included store rooms,
recreational areas and crew cabins. The police findings were in line with
Company policy, which prohibited drugs and alcohol on board the vessel.

3.24

Smoking; there was a safe smoking room provided on board the vessel,
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 was no indication that any crew member was smoking on board the
vessel in an unauthorized area.
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4

ANALYSIS

4.1

The experience of the crew; the majority of the crew were very well
experienced in all types of tanker operations, especially chemical tanker
operations and it is unlikely that the casualty was the result of crew error,
misconduct and / or 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 utilized 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 were well
experienced with the regulations and requirements for the loading, carriage
and discharge of extremely hazardous cargoes and the safe operation of
chemical tankers.

4.2

The location of the initial explosion; the catastrophic damage caused to the
vessel indicates that the explosions took place inside the cargo tanks. The
eyewitness evidence obtained by both the Italian Police and the Bahamas
Approved Inspector who attended the scene immediately following the
casualty, place the location of the first explosion in the amidships area of the
vessel or slightly forward of amidships. This was in the vicinity of the
vessel's cargo discharge manifold, within the cargo tank section of the
vessel. The witnesses clearly described the initial explosion and fire as
taking place at some distance away from the vessel's accommodation. The
majority of the crew were located within the accommodation and witnessed
the initial explosive damage, together with the early stages of the fire. There
is substantial evidence proving that further explosions took placed within
other cargo tanks, some of which still contained cargo and were closer to the
vessel's accommodation, as the emergency situation quickly escalated.

4.3

Emergency stop; the duty officer on cargo watch (3rd Mate) and relief
officer (2nd Mate) taking over the cargo watch were both in the CCR at the
start of the incident, which over-looked the main-deck area through a
forward facing porthole. They were in the process of handing over the cargo
watch when the first explosion occurred and following the initial shock, they
immediately realised the severity of the situation and pressed the vessel's
emergency stop button, which stops the cargo pumps and halts the discharge
operation from within the CCR. The emergency stop was activated less than
a minute, after the first explosion took place.

4.4

The cargo tanks; the majority of the cargo tanks had been discharged and
were empty of cargo at the time of the first explosion, however the empty
tanks were still full of potentially volatile vapour both from the small
amount of residual cargo remaining within the tanks and due to the fact that
vapour had been returned to the vessel via the vapour return line (VRL) from
the terminal, throughout the discharge operation. A VRL is often utilized in
hazardous chemical cargo loading and discharge operations, in order to
retain the hazardous cargo vapour within a closed cycle, returning the vapour
from the shore to the ship, as in this incident, or visa versa. There were only

THE BAHAMAS MARITIME AUTHORITY

11

“Panam Serena”

three cargo tanks still being discharged with a relatively small quantity of C6
cargo remaining in each these were - 6P, 7P & 7S.
4.5

The cargo pumps; the cargo pumps fitted to the "Panam Serena" were
Marflex deepwell pumps, i.e. each cargo tank was fitted with its own
discharge pump. The Marflex pumps are designed to extract the maximum
amount of product from each tank and are fitted with a main discharge line,
as well as a narrower stripping line. Upon nearing completion of discharge
when the bulk of the product has been discharged from a tank, the valves are
set to the stripping mode, the main discharge line is purged with inert gas or
air and the final quantity of product is discharged ashore via the separate and
smaller stripping pipeline, minimizing the cargo residue remaining within
the tank.

4.6

The Terminal personnel; there was some confusion surrounding the actual
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 the
terminal procedures; responsibility 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 connection / disconnection of the
cable in a safe manner with the circuit open, the terminal personnel must
check that the cable is functioning correctly on an indicator panel, located on
the jetty and fitted with red and green indicator lights. These lights would
indicate when the circuit for electrical continuity was open or closed, that the
earth connection had been made safely and correctly.

4.7

The connection of the bonding cable is 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 the cargo hoses 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 number of terminal personnel stated that they were sure the
connection had been made, probably by someone else.

4.8

Some members of the ships staff stated that the connection of the bonding
cable was not made between the terminal and the ship. It should be noted
that the industry recommendations are that "Bonding Cables" should not be
used between the terminal berth and the vessel.

4.9

Electrical discontinuity between the terminal jetty and vessel; there is
sufficient evidence to demonstrate that it is possible for a large static or
electrical charge to have accumulated within the structure of the "Panam
Serena" during the course of the discharge operation. There is a substantial
amount of safety guidance on this subject available to the industry (which is
not repeated within this report) including, the "International Safety Guide for
Oil Tankers and Terminals" (ISGOTT) and the International Chamber of
Shipping (ICS) "Tanker Safety Guide (Chemicals)" which while taken as the
industry standards are not internationally enforced. Investigators also took
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into account other industry guidance, including a report published by the
USCG "Static Electric Discharge Hazard On Bulk Oil Tank Vessels" which
examines previous similar incidents, the circumstances surrounding them
and makes reference to the National Fire Protection Associations "NFPA 77;
Recommended Practice on Static Electricity". Many of the circumstances
which were contributory to previous accidents are also evident in the case of
the "Panam Serena", including;
i

The dangers associated with the loading, carriage and discharge of
refined liquid products, which tend to be "Static Accumulators". Charge
generation and separation occur when the liquid moves in contact with
other materials, such as piping etc. The risk is increased during the early
stages of loading and when "stripping" the tanks during discharge, when
the tanks are at their lowest level.

ii

The dangers associated with the introduction of impurities into a liquid
product, such as water. Static is generated through friction with the
water droplets, producing a high voltage at the liquid interface. Water,
was used to flush the lines of hazardous cargo upon completion of
discharge. The water hose had been connected from the terminal to the
vessel for this operation.

iii

The release of air and / or inert gas into a liquid can generate a strong
electrostatic charge, by bubbling action and agitation of the fluid. This
was a standard practice required within the operating procedure for the
deepwell pumps fitted on board. The vessel was fitted with a small
supply of nitrogen in bottles, it has not been ascertained if air or
nitrogen was utilized from the ship or shore supply during this
operation.

iv

Within the Italian Criminal Courts report on the casualty, great
emphasis was placed upon the correct connection of the bonding cable
by the terminal. However the ICS and ISGOTT guidance on this
subject is that, a ship/shore bonding cable is not effective as a safety
device and may even be dangerous! A ship/shore bonding cables
should therefore not be used. ICS and ISGOTT acknowledges that
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 used. The terminal
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 connected it is possible that it was not
correctly connected upon the vessels arrival.

v

The terminal was utilizing a bonding cable within their procedures,
attempting to achieve electrical continuity between the terminal and the
vessels which berthed alongside. There was 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 used where the terminal policy is to insulate the vessel from
the terminal, in order to 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 vessel. A VRL was in use, returning cargo
vapour under pressure, to the vessel from the shore tanks. One of the
seamen who had been on deck duty and was killed in the accident, had
been wearing a gas-vapour mask, commonly used on chemical tankers.
This may indicate the presence of gas vapour around the deck area or
that an access to a cargo tank was being opened for operational reasons.
Cargo tank 6P was stripping and the crew were in the process of
preparing the fresh water hose for line flushing. The good weather
conditions prevailing at the time would have contributed to any
accumulation of gas vapour around the vessel.

vii

No mention has been made within the terminal personnel statements
with respect to any cathodic protection fitted to the jetty; if fitted,
cathodic protection is another source of difference in electrical potential
between vessel and terminal jetty.

4.10

The analysis of the "bonding cable"; examination of the bonding cable by
investigators determined that it was partly corroded internally and not well
maintained, this corrosion would have affected its electrical continuity, even
if it had been connected between the terminal and the vessel correctly. The
examination of the bonding cable also determined that it had suffered heat
damage as a result of the fire, due 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 from the crew with
respect to the bonding cable, some believed (in accordance with the ICS and
ISGOTT guidelines) that such cables were no longer required and should not
be used. The terminal personnel believe it should have been used, but were
unsure who (if anyone) connected the cable. This is reflective of the general
confusion surrounding the use of bonding cables, particularly when the
national or local regulations are not in line with the current industry
guidelines. Vessels travelling between locations and countries are often
subject to national or local policy, rather than international regulations,
which should be in accordance with the latest recommended and current
industry best practice.

4.12

The analysis of the damage; the series of photographs attached to the report
are a selection of the many available and only indicative of the massive
damage caused to the vessel following the series of violent explosions. From
the damaged caused it has been determined that a series of explosions took
place inside the cargo tanks. It has not been possible to determine the exact
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 the deepwell cargo pumps. There was some evidence to
suggest that this 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
problem caused the initial explosion.
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5

CONCLUSIONS

5.1

Probable causes; the most probable cause of the initial explosion was due to
a static or electrical discharge of sufficient strength to create an ignition
source within a volatile environment which had developed on board the
vessel. Igniting an air / Benzene and / or C6 vapour mixture, which being
heavier than air, had accumulated within the vicinity of the vessel. While the
majority of the cargo had been discharged, the vessel's tanks were full of
Benzene and C6 vapour, which had been returned to the vessel from the
shore reception tanks throughout the discharge operation.

5.2

The sequence and accumulation of factors; the factors outlined within this
report probably led to the initial explosion, taken in isolation each may not
have been so catastrophic, however together they led to the tragic incident
and loss of life.

5.3

The best practice industry guidance; the guidance issued by ICS and
ISGOTT with respect to the recommended precautions concerning electrical
continuity, the use of bonding cables and / or electrical insulation (including,
insulation flanges) between the jetty and the vessel was disregarded by the
terminal operator.

5.4

The vessels crew did not check and confirm with the terminal that the
bonding cable was in good condition and correctly connected in order to
ensure the safety of the vessel. While there was a clear terminal
responsibility, with respect to the application of national and local
requirements, the Master, Officers and Crew had a 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 system, such systems are not mandatory on Chemical
tankers of this tonnage. However the owners / managers, following this
incident have fitted nitrogen inert gas systems to all subsequent vessels of
this size and class. There is an obvious cost implication with respect to this
action, which the owners have decided to accept in order to enhance safety.
The responsible and expert industry bodies are expected to submit their
views and proposals to IMO, on the requirements for all chemical tankers to
be fitted with Nitrogen inert gas systems.

6.2

There is a clear need for agreement on International Standards to be
adopted with respect to the precautions required to minimize the risks
associated with static, electrical charge generation and discharge. The safety
precautions applicable with respect to shipping as an international industry
should not be subject to differing national and local regulations, with respect
to such a fundamental safety matter.

6.3

While respecting the jurisdiction and national responsibility of all States,
there is a demonstrable need for coastal states to recognise the importance of
good cooperation with, responsible Flag States in the case of a ship casualty.
This will facilitate the safety investigation process, rather than hinder.
Immediately entering into criminal proceedings, with resultant restrictions
and legal implications can hinder the objectives of improved safety at sea.
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APPENDIX I
Photographs of the "Panam Serena" on fire following the series of explosions on the 01
January 2004 and the subsequent, catastrophic damage to the vessel:-
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APPENDIX II
MarFlex deep-well pump diagram:-
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APPENDIX III
ISM Procedures (11.5.3) Electrical Continuity - Bonding and Earthing:-
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APPENDIX IV
Safety Data Sheets (copy of actual SDS) for Benzene:-
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APPENDIX V
Safety Data Sheets (copy of actual SDS provided) for C6:-
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