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Investigations into marine casualties are conducted under the provisions of the Merchant 

Shipping (Accident and Incident Safety Investigation) Regulations, 2011 and therefore in 

accordance with Regulation XI-I/6 of the International Convention for the Safety of Life at 

Sea (SOLAS), and Directive 2009/18/EC of the European Parliament and of the Council of 23 

April 2009, establishing the fundamental principles governing the investigation of accidents 

in the maritime transport sector and amending Council Directive 1999/35/EC and Directive 

2002/59/EC of the European Parliament and of the Council. 

 

This safety investigation report is not written, in terms of content and style, with litigation in 

mind and pursuant to Regulation 13(7) of the Merchant Shipping (Accident and Incident 

Safety Investigation) Regulations, 2011, shall be inadmissible in any judicial proceedings 

whose purpose or one of whose purposes is to attribute or apportion liability or blame, unless, 

under prescribed conditions, a Court determines otherwise. 

 

 

The objective of this safety investigation report is precautionary and seeks to avoid a repeat 

occurrence through an understanding of the events of 19 October 2013.  Its sole purpose is 

confined to the promulgation of safety lessons and therefore may be misleading if used for 

other purposes. 

 

The findings of the safety investigation are not binding on any party and the conclusions 

reached and recommendations made shall in no case create a presumption of liability 

(criminal and/or civil) or blame.  It should be therefore noted that the content of this safety 

investigation report does not constitute legal advice in any way and should not be construed 

as such. 
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SUMMARY 

On 19 October 2013, the Marine Safety Investigation Unit was informed of an 

accident on board the Maltese registered chemical tanker Umar 1 at Fos sur Mer, 

France.  Preliminary information indicated over-pressurisation of one of the vessel‟s 

cargo tanks during loading of Methyl Tertiary Butyl Ether.  The accident resulted in 

significant structural damage in way of the vessel‟s cargo length area. 

 

The safety investigation identified a number of contributing factors which led to the 

accident.  At the time, the pressure/vacuum valves were not operating as designed.  

Moreover, there were no pressure gauges fitted locally on the main deck for the duty 

crew member to check the pressure inside the cargo tank.  Remotely, inside the cargo 

room, the audible pressure alarm had been muted and a loading rate in excess of the 

cargo tank designed rate was not addressed. 

 

The safety investigation also concluded that in a complex dynamic environment, 

hazards during the cargo loading operations went undetected by the crew members. 

 

As a result of the safety investigation, the Marine Safety Investigation Unit has made 

one safety recommendation to the PV valve manufacturers to issue an alert to their 

clients, notifying them of the potential hazards, should the check lift lever be left 

permanently fitted to the valve tops. 

 

No recommendations have been made to the ISM managers due to the safety actions 

already taken as a result of the accident.  One recommendation was made to 

Topsafe Co. Ltd. to alert its clients on the importance of removing the check lift lever 

from the lifting bush immediately after the opening test is carried out. 
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1 FACTUAL INFORMATION 

1.1 Vessel, Voyage and Marine Casualty Particulars 

 

Name Umar 1 

Flag Malta 

Classification Society Bureau Veritas 

IMO Number 9521411 

Type Chemical / Oil Tanker 

Registered Owner United Mariners Corporation 

Managers Chemfleet 

Construction Steel (Double hull) 

Length overall 96.75 m 

Registered Length 96.75 m 

Gross Tonnage 3280 

Minimum Safe Manning 13 (11 UMS notation) 

Authorised Cargo Liquid in bulk 

 

Port of Departure Port La Nouvelle, France 

Port of Arrival Fos sur Mer, France 

Type of Voyage Coastal 

Cargo Information Not Applicable 

Manning 14 

 

Date and Time 19 October 2013 at 0540 

Type of Marine Casualty Serious Marine Casualty 

Place on Board Ship – Cargo tanks 

Injuries/Fatalities None 

Damage/Environmental Impact No environmental impact was reported.  However, 

the vessel sustained structural damages in way of 

her cargo length area. 

Ship Operation Normal Service – Alongside 

Voyage Segment Arrival - Moored 

External & Internal Environment Southeasterly wind force 5 and calm seas.  

Weather was overcast with an air temperature of 

15°C. 

Persons on Board 15 
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1.2 Description of Vessel 

 

Umar 1, a 3280gt Type II chemical /oil tanker was built in 2010 and is registered in 

Malta.  She is owned by United Mariners Corporation, managed by Chemfleet, 

Turkey and classed with Bureau Veritas.  The vessel has an overall length of 96.75 m 

and a beam of 15.00 m. 

 

The vessel is fitted with segregated ballast tanks and its cargo tank area is divided into 

twelve cargo tanks, arranged in six pairs by means of longitudinal and transverse 

corrugated bulkheads.  The total volumetric capacity is 5021.0 m
3
 (at 98% filling).  

All cargo tanks are fitted with stainless steel heating coils.  Umar 1 is also fitted with 

designated slop tanks (total capacity is 138 m
3
).  A nitrogen inert gas system is also 

fitted on board for inerting the cargo tanks. 

 

The design of the cargo manifold system is such that it allows for the carriage of 13 

different cargo grades.  The vessel was designed for closed loading and had a vapour 

recovery system installed.  Each cargo tank had a separate electrical driven deepwell 

pump
1
 with a capacity of 150 m

3
hr

-1
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: MT Umar 1 

                                                 
1
 Vide section 1.3. 
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Propulsive power is provided by an eight-cylinder MAN B&W 8L28/32A, medium 

speed, four-stroke, single acting internal combustion diesel engine, developing 1,960 

kW at 775 rpm.  The engine drives a variable pitch propeller through a reduction 

gearbox, giving a service speed of 14.0 knots. 

 

 

1.3 Cargo Tank Equipment 

 

Each cargo tank was fitted with the following: 

i. a Hamworthy electric driven deepwell pump rated at 150 m
3
hr

-1
 (Figure 2) and 

cargo tank loading and discharge valves remotely operated from the bridge 

cargo control panel; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: A deepwell pump in one of the cargo tanks 

 

Deepwell Pump 
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ii. Unitech
2
, high velocity vent and vacuum relief valve (Figures 3a, 3b and 3c) 

connected by piping directly to the hatch coaming and also connected to a 

common vent line via the isolation valves.  The pressure/vacuum (PV) valves 

were positioned as two main clusters on the centre line of the main deck next 

to the catwalk
3
; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3a and 3b: The Topsafe PV valves fitted Umar 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3c: PV valves fitted on the main deck 

                                                 
2
 Now „Topsafe‟. 

3
 The PV valves fitted on the vessel were approved for crude oil products and IMO Type II and Type 

III chemical tankers.  The function of the PV valves is to protect the cargo tanks.  Cargo tanks may 

be subjected to gas/vapour pressure or vacuum outside their design parameters during cargo 

loading, discharge, ballasting and thermal variations.  The PV valves were the primary means of 

venting the cargo tank.  The venting of each cargo tank could either be independent or connected to 

a common venting line for vapour return ashore. 
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iii. a back-up pressure alarm sensor in each cargo tank, manufactured by Enraf 

Marine Systems and connected to the bridge loading computer; 

iv. a cargo tank gauging system with two high level and two low level alarms, 

interfaced with the bridge loading computer (Figure 4); and 

v. cargo and ballast tank valves, which could be remotely operated from the 

bridge (Figure 5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4: Loading computer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5: Cargo and ballast tanks remote operation of valves 
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Umar 1 was equipped in accordance with SOLAS regulation II-2/11.6.  As already 

stated, the system fitted on Umar 1 was Unitech PV valves as the primary means for 

pressure/vacuum relief.  Cargo tank pressure sensors served as the alternative 

secondary means
4
.  The sensors would trigger an alarm on the cargo control room 

computer situated on the bridge, where the deck officers maintained their cargo watch 

(Figure 6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6: Cargo control room on the bridge 

 

 

1.4 Manning 

 

The vessel was manned by a crew of 14 persons, all Turkish nationals. 

 

The ship‟s officer compliment consisted of the master, the chief mate, two deck 

officers, the chief engineer and the second engineer.  In addition, there were six deck 

and engine-room ratings and two hotel crew members. 

 

                                                 
4
 SOLAS regulation II-2/11.6.3.2 requires a secondary means of allowing full flow relief of vapour, 

air, or inert gas, in the event that the primary arrangement failed, or alternatively, the regulation 

allows for pressure sensors, which may be fitted to each cargo tank, with their outputs routed to a 

monitoring system in the cargo control room to provide an alarm in the event of over / under 

pressure condition. 
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The master had about 12 years sea service, of which 9 years were served on tankers.  

He had spent about three years as a master and two years with the Company.  At the 

time of the accident, he had been on board Umar 1 for about three months. 

 

The chief mate had been at sea for about seven years, of which five years were served 

on tankers.  He had spent about two years as chief mate and had been with the 

Company for the past three years.  At the time of the accident, he had been on board 

Umar 1 for about one month. 

 

The second mate had about four years sea service, all served with the Company.  He 

had been working on tankers for about three years and had been serving as a second 

mate for six months.  At the time of the accident, he had been on board Umar 1 for 

less than a month. 

 

The rating on duty had 30 years sea service, six years of which were on tankers.  This 

was his first voyage with the Company and he had been on board for about a month. 

 

 

1.5 Loading & Discharging - Plan & Standing Orders: Form 2902 

 

The chief mate prepared and completed the „Loading & Discharging - Plan & 

Standing Orders‟: Form 2902 dated 18 October 2013 for Berth 0 Bis, Fos sur Mer 

[Annex A].  The Form detailed the duties of the deck officer, prior 

loading/discharging checks, cargo disposition and loading plan, ballasting operations, 

standing orders, details of the cargo to be loaded and any ship/shore interface 

requirements. 

 

Form 2902, which was written in English and Turkish, required the checking of 

various pieces of cargo equipment, including the PV valves.  The standing orders 

required the OOW to call the chief mate, if in doubt. 

 

The Form had been signed by the master, the chief mate, the two deck officers and the 

duty ratings. 
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1.6 Hours of Work 

 

There were sufficient officers and ratings on board to safely maintain the required 

bridge and deck watches during cargo tank preparations as well as during the loading 

operations.  There did not appear to be any concerns with the hours of work recorded 

and fatigue did not appear to be an issue in the cause of the accident. 

 

1.7 Drug and Alcohol Testing 

 

The Company operated a zero alcohol policy.  A post accident alcohol test indicated 

negative results. 

 

 

1.8 Narrative 

 

On 18 October at 2300, Umar 1 berthed portside alongside at Fos sur Mer, France to 

load a cargo of Methyl Tertiary Butyl Ether (MTBE), having just completed cargo 

tank cleaning operations from a previous cargo of Fatty Acid Methyl Ester (FAME). 

 

At 2340, her cargo tanks were accepted for loading by the Terminal and then purged 

with nitrogen.  The loading arm was connected at 0001 on 19 October 2013 to a 

common ship‟s manifold.  The Notice of Readiness (NOR) was received by the 

Terminal. 

 

Umar 1 commenced loading at 0055 into cargo tanks nos. 2 port and starboard, and 

cargo tanks nos. 6 port and starboard.  The initial agreed loading rate was 100 m
3
hr

-1
.  

The maximum loading rate per cargo tank was stated as being 200 m
3
hr

-1
.  Eventually, 

the loading rate was increased to the shore rate of 560 m
3
hr

-1
, although the vessel had 

initially requested a rate of 800 m
3
hr

-1
. 

 

When cargo tanks nos. 6 port and starboard reached the 90% level, loading was 

transferred to cargo tanks nos. 3 port and starboard and then continued in cargo tanks 

nos. 2 port and starboard.  The duty officer, who was monitoring the ullages of the 

cargo tanks on the loading computer on the bridge, requested the duty deck watchman 

on the main deck to adjust the manifold drop valves into cargo tanks nos. 3 port and 

starboard so as to restrict their loading rate and to increase the loading rate into cargo 
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tanks nos. 2 port and starboard.  However, cargo tank no. 2 port ullages still appeared 

to be fairly static, indicating a much slower loading rate. 

 

Loading in cargo tank no. 2 starboard was completed at about 0525 and the loading 

valve was closed.  Cargo loading continued into cargo tank no. 2 port, with the 

loading valve fully open, and the loading valves for cargo tanks nos. 3 port and 

starboard kept half closed. 

 

At about 0540, a loud noise/bang was heard coming from the fore deck.  Spray was 

also sighted forward by the bridge team.  The duty deck watchman went forward to 

investigate.  A few minutes after the explosion, the chief mate and the master 

ascended to the bridge to investigate the matter.  The chief mate noticed a change in 

the cargo disposition displayed on the loading computer.  The vessel was not upright 

any longer.  The chief mate therefore requested the Terminal to stop all cargo 

operations. 

 

The chief mate noticed that there was cargo in cargo tank no. 1 port, which was 

supposed to be empty.  Moreover, a deck inspection indicated structural damage to the 

main deck between cargo tanks no. 1 port and no. 2 port, in way of the transverse 

bulkhead.  The main deck in way of cargo tank no. 2 port had domed. 

 

After ensuring that the main deck was safe, and after checking all the cargo tanks, 

cargo was transferred from cargo tanks no. 1 port and no. 2 port to cargo tanks nos. 4 

port and starboard.  Cargo tanks no. 1 port and no. 2 port were inerted and then 

ventilated to enable tank entry to survey the damage. 

 

 

1.9 Sustained Damages 

 

1.9.1 Main deck 

It would appear that the main deck above cargo tank no. 2 port had risen by over 

500 mm and caused the distortion of the deck catwalk (Figure 7), deck framing 

(Figure 8) and associated pipework.  The deck transverse framing in way of cargo 

tank no. 2 port had crumpled around the edges of the cargo tank. 
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Figure 7: Damage to the deck catwalk 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 8: Distorted framing 
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A section of the main deck between frames 110 and 113, measuring about 1000 mm 

by 500 mm, in way of the transverse bulkhead between cargo tanks no. 1 port and 

no. 2 port, had been torn and set into the cargo tanks (Figures 9a and 9b). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figures 9a and 9b: Missing deck plating 

 

1.9.2 Transverse bulkhead 

The transverse bulkhead between cargo tanks no. 1 port and no. 2 port had split from 

the main deck right down to the double bottom tank tops (Figure 10) and collapsed 

into cargo tank no. 1 port, damaging cargo pump no. 1 port, pipes and the access 

ladder.  In addition, the transverse bulkhead had ruptured the welding at the top and 

bottom on several corrugated bays. 

 

The cargo pump and associated pipework in cargo tank no. 1 port, which was attached 

and secured to the bulkhead, was also damaged as the bulkhead imploded into cargo 

tank no. 1 port. 
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Figure 10: Damaged transverse corrugated bulkhead between cargo tanks nos. 1 port and 2 port 

 

 

1.9.3 Tank top 

The tank top between frames 110 and 112 to double bottom ballast tanks no. 1 port 

and no. 2 port, in way of the transverse bulkhead had been ripped away by the 

bulkhead when it imploded into cargo tank no. 1 port (Figure 11).  Both double 

bottom tanks were contaminated with MTBE. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 11: Damage to the tank top 
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2 ANALYSIS 

2.1 Purpose 

 

The purpose of a marine safety investigation is to determine the circumstances and 

safety factors of the accident as a basis for making recommendations, and to prevent 

marine casualties or incidents from occurring in the future. 

 

 

2.2 PV Valves 

 

2.2.1 Operational tasks 

During the course of the safety investigation, it transpired that the Unitech PV valves 

had last been tested ashore on 28 February 2013 and had been set to open at 

+210 mbar pressure and -35 mbar vacuum (Figure 12).  The test date was stencilled 

on the vent stacks on deck. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 12: PV valve test date and pressures marked on the vent stacks 

 

 

However, according to the Chemfleet „Test of PV Valves: Form 3406‟ [Annex B], the 

PV valves were tested in millimetres of water gauge (mmWg) between operating 



 

 14 

parameters of 2100 mmWg pressure and -350 mmWg of vacuum on 28 February 

2013 and all found to be satisfactory. 

 

The conversion factor between „mbars‟ and „mmwg‟ is approximately a factor of 10; 

thus, 206 mbars equate to about 2100.6 mmWg; or 210 mbars being about 

2141 mmWg and 35 mbars approximately equate to 356.9 mmWg.  It would seem the 

ship had used a factor of 10 to simplify the conversion between the two units of 

pressure measurement.  The conversion factor, however, was not considered to be 

contributory to the accident. 

 

It is not clear from the Chemfleet „Loading & Discharging Plan & Standing Orders‟ 

Form 2902, (p. 2 of 8), when the PV valves were in fact tested.  However, according 

to the chief mate, he had tested and confirmed that the PV valves were operational 

before loading any cargo.  On this occasion, they were tested during the cargo tank 

cleaning operations, just prior to berthing at Fos sur Mer to load MTBE. 

 

The safety investigation was unable to obtain any confirmation from the officers or 

the ratings that the PV valves were in fact checked operational: 

 during the loading operation; 

 at the commencement of loading in any cargo tank; and / or 

 during loading or whenever a pressure alarm sounded on the bridge cargo 

computer. 

 

2.2.2 Check lift levers on the PV valves 

The vacuum side of each PV valve was checked by pushing up the button below the 

vacuum side of the valve (Figure 13).  This side of the PV valve appeared to have also 

been checked by using a pole from the catwalk and not locally by climbing up the 

vent stack and physically operating it by hand. 
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Figure 13: Testing of the PV valves 

 

 

During the course of the safety investigation and the interviews with the crew 

members, it seemed that a pole was normally used from the catwalk level to check the 

PV valves, rather than climbing up to the PV valve platform and physically test the 

PV valves by hand. 

 

The PV valves had the check lift levers permanently fitted to the valve tops and the 

connecting linkage on the valve body (Figure 14). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 14: Check lift levers permanently fitted to the valve tops 

Check lift lever 

Linkage 

Drains in differing 

positions 
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The check lift lever was restricted in movement as the linkage appeared to be hard up 

against the body valve and in some cases, it also appeared seized in position
5
. 

 

Following repairs to the damaged cargo tanks at Tuzla and the testing of the PV 

valves, it was discovered that the check lift levers should not have been permanently 

connected as this restricted the movement of the valve top when it lifted during 

venting operations.  This issue was also confirmed by the manufacturers, although the 

instruction manual did not clearly highlight this potential dangerous situation.  In fact, 

as indicated in Figure 15, the Instruction Manual showed that the check lift lever had 

to be inserted in the lifting bush.  This was implying, albeit not clearly, that during 

normal operations, check lift lever was not normally in the inserted position. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 15: Check lift of pressure valve procedure as presented in the Instruction Manual 

 

 

The safety investigation was unable to determine whether the „permanent‟ fixing of 

the check lift levers was to allow the use of the pole for the free movement test of the 

valves or whether the check lift levers had always been permanently fitted. 

 

As part of the safety investigation, all of the check lift levers were checked and tested.  

Although several valve spindles had been found slightly bent, all of the PV valves 

lifted relatively easily except for the one fitted on cargo tank no. 2 port.  It was not 

clear, however, if the PV valve had been damaged by the over-pressurisation during 

the course of the accident.  However, it was noted that some of the other PV valves 

and check lift levers were stiffer than others to operate and required additional effort 

to lift.  After several attempts to rotate and manipulate the cargo tank no. 2 port valve 

top, it lifted with some effort, but jammed every time it was released. 

                                                 
5
 It was also noted that some of the PV valve drains appeared inverted and were in different 

positions.  However, it did not seem that poor drainage could have caused problems in the operation 

of the bullet/stem top. 
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It was also noted that at the bottom of each cargo tank vent pipe stack, situated at the 

catwalk height, just above the isolation valves to the common vent line, a boss was 

available to enable the fitting of a manual pressure gauge (Figure 16).  It would 

appear that all of the bosses had not been used in a very long time.  This was 

confirmed by the chief mate and although there were some pressure gauges available 

on board, none had been used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 16: Location of boss fitting for pressure gauges 

 

 

As this was a homogenous cargo, there was no risk assessment or consideration by the 

crew to make use of the common vent/vapour return line.  Had there been a system in 

place to check whether or not the PV valves were actually operating correctly, then, if 

any valve failed to open, the situation could have been mitigated by the opening of the 

isolating valves to the common venting line, and the PV valve of another cargo tank 

would have been made available.  The operation of the suspect PV valve could then 

have been checked after cargo operations would have been completed. 

Isolation valves to common 

vent/vapour return line 

Boss fittings 
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2.3 Loading Operations 

 

Initially, the chief mate and the second mate were on cargo watch for the start of the 

loading and completed the pre-loading formalities with the Terminal representative.  

Chemfleet‟s „Loading Protocol Form: oprs 07‟ [Annex C], had been completed and 

signed by the chief mate and the Terminal representative at 0015 on 19 October 2013.  

The Terminal representative was also stationed on the bridge with some shore-based 

equipment and a telephone.  The Emergency Stop Button was within reach. 

 

„Form: oprs 07‟ recorded an agreed initial loading rate of 100 m
3
hr

-1
, a maximum rate 

of 560 m
3
hr

-1
 and a topping off rate of 200 m

3
hr

-1
.  The safety investigation was aware 

that the maximum loading rate for any cargo tank was 233 m
3
hr

-1
.  It was also noticed 

that the agreed emergency stop was a “Turn Button” with two  minutes elapsed time 

before cargo loading stopped. 

 

At 0055, loading commenced simultaneously into cargo tanks nos. 2 port and 

starboard and nos. 6 port and starboard at a slow rate of 100 m
3
hr

-1
, then increased to 

the requested 560 m
3
hr

-1
 after 25 minutes.  It is considered good practice to load one 

cargo tank or one pair of cargo wing tanks initially to check the pipeline set up, check 

that the PV valves operate, and the loading rate is as agreed before increasing the 

loading rate to maximum. 

 

In 25 minutes, the loading of four cargo tanks at 100 m
3
hr

-1
 would only reach about 

50 m
3
 of cargo dispersed amongst the four cargo tanks and possibly not activate all 

PV valves.  There did not appear to be any records to show whether the initial loading 

rate was actually checked or the cargo system set up was correct and operational 

before increasing the pressure to the maximum load rate.  Moreover, there was no 

evidence to indicate whether or not cargo tank no. 2 port PV valve had ever lifted.  

However, considering the damage observed on the spindle, as explained elsewhere, it 

was very probable that the problem with the lifting of the PV valve was caused by the 

bent spindle. 

 

At about 0140, the chief mate left the bridge to get some rest, leaving the second mate 

in charge of the cargo operation.  Ullages were taken on the hour and the loading rate 

was calculated as being 364.8 m
3
hr

-1
 at 0200, 500.2 m

3
hr

-1
 at 0300, and 470 m

3
hr

-1
 at 
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0400.  Records did not indicate whether or not the individual cargo tank loading rates 

were checked along with the total loading rate [Annex D]. 

 

Cargo loading transfer from cargo tanks nos. 6 port and starboard (90% full) to cargo 

tanks nos. 3 port and starboard was carried out at 0445.  The loading rate at 0500 was 

calculated to be 426 m
3
hr

-1
.  Between 0448 and 0535 (time of the accident), the 

second mate instructed the deck watch to half close the manifold drop valves to cargo 

tanks nos. 3 port and starboard in order to increase the cargo flow into cargo tanks 

nos. 2 port and starboard. 

 

The second mate completed loading cargo tanks nos. 2 starboard at 0525 and 

continued loading into cargo tanks no. 2 port (loading valve fully open) and cargo 

tanks nos. 3 port and starboard (valves half closed).  Following the adjustments to the 

drop valves for cargo tanks nos. 3 port and starboard and after stopping cargo tanks 

no. 2 starboard, there appeared to be no further ullage calculations to determine the 

actual loading rates into either cargo tank no. 2 port or cargo tanks nos. 3 port and 

starboard. 

 

With an estimated loading rate of between 426 m
3
hr

-1
 and 470 m

3
hr

-1
 from 0500, and 

the maximum rate per cargo tank was stated as 233 m
3
hr

-1
, it is not known if the 

actual loading rate into cargo tank no. 2 port had exceeded the maximum permitted.  

Moreover, the safety investigation did not find evidence of any pre-loading 

instructions from the deck officer to the deck watch to check on the operation of any 

PV valve - neither initially (when loading into any cargo tank), nor whenever the 

pressure alarm went off on the bridge cargo computer. 

 

Even more, the deck officer neither recorded whenever a pressure alarm activated on 

the cargo loading computer, nor recorded / instructed the deck watch to check if the 

PV valves were operating.  If the PV valves had been confirmed operational, then the 

alarm would have indicated excess pressure and the OOW should then have stopped 

cargo, reduced the loading rate, or even opened an empty cargo tank. 

 

By conferring with the computer, the deck officer was the only person who knew 

what the cargo tank conditions were at any time.  On the other hand, the deck 

watchman was oblivious to the loading condition of any cargo tank, unless advised by 

the deck officer by VHF radio. 
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Although between 0448 and 0500 (when ullages had been taken), the second mate 

reportedly had concerns about the ullages in cargo tank no. 2 port (as the cargo tank 

appeared to be taking much longer than originally planned
6
), it was still unclear to the 

deck officer that cargo tank no. 2 port did not appear to be loading as planned 

(especially if the individual cargo tank rates had been calculated). 

 

The deck officer had half-closed the loading valves to cargo tank nos. 3 port and 

starboard to increase the loading into cargo tanks nos. 2 port and starboard.  When 

cargo tank no. 2 starboard was completed and the valve closed, this further increased 

the loading rate into cargo tank no. 2 port.  The total cargo loading rate was completed 

without checking and calculating the individual loading rates into each cargo tank to 

ensure that the maximum rate of any cargo tank was not exceeded. 

 

It is the view of the safety investigation that the deck officer‟s actions in trying to 

increase the loading in cargo tank no. 2 port showed that he was not fully aware of the 

dangerous situation which was unfolding (inside the cargo tank).  It would seem that 

there was doubt as to what was happening in cargo tank no. 2 port, to which the deck 

officer should have called the chief mate sooner in accordance with Chemfleet Form 

2902 „Loading & Discharging Plan & Standing Orders‟.  Under the heading „Duty 

Officer‟ (p. 3 of 8), the Form carries clear instructions to “[c]all C. Officer when in 

doubt and report any abnormalities of cargo operation” [Annex A]. 

 

 

2.4 Pressure Alarm System 

 

As explained elsewhere, the vessel was equipped with a pressure sensor in each cargo 

tank.  Each sensor was connected to an alarm system as an alternative to a secondary 

PV valve.  According to the chief mate, the alarm system was tested before loading 

and during the purging of the cargo tanks. 

 

The safety investigation noted from the printout of the pressure alarms [Annex E] that 

cargo tank no. 6 port „high‟ alarmed at about 0123, was acknowledged a few seconds 

later, then the „high-high‟ alarmed four minutes later and would appear to have been 

reset at 0130 when the alarms‟ printout indicated an „off‟ status. 

                                                 
6
 The concern was legitimate, given that pairs of cargo tanks are normally loaded and completed 

almost simultaneously to maintain the ship upright. 
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This was one of the cargo tanks in which it was noted that the check lift test lever was 

harder to operate than the others.  This cargo tank appeared to have alarmed several 

times during the cargo loading operation.  There were no comments or entry into the 

logbook as to whether or not the PV valve was checked operational, or if the deck 

watchman had been asked by the deck officer to check if it was operating correctly 

and to confirm its status. 

 

Since there were no manual gauges fitted to the bosses at the base of the vent stacks, 

the deck watchman was unable to advise the deck officer on the pressure in cargo tank 

no. 6 port, and thereby check if the alarm system /sensor was operating correctly. 

 

At about 0142, the „high‟ and „high-high‟ pressure alarms for cargo tank no. 2 port 

activated and both were acknowledged almost immediately.  It was not clear who was 

on watch at the time as the chief mate handed over the watch at about 0140.  It would 

appear that the alarms were not reset to „off‟ until 0333, i.e., almost two hours later.  

This indicated that either the alarm console was not being monitored, and/or the 

audible alarm was muted and therefore not acted upon correctly until the tank pressure 

changed two hours later. 

 

It is the understanding of the safety investigation that the alarms do not reset to „off‟ 

until the pressure drops, although the tank screen remained „red‟.  Testing of the 

pressure sensors by the owners after the accident indicated that an excessive pressure 

of 950 mbar caused the „red‟ tank screen to turn „white‟ i.e. normal as if the alarm had 

been reset.  Then, when the pressure dropped below 950 mbar, the alarm system 

reactivated and the tank screen turned „red‟. 

 

Anyone looking at the cargo screen may not realise that a high pressure condition 

existed in a cargo tank, especially if: 

 the colour had changed from „red‟ to „white‟; 

 did not notice the alarm message; and / or 

 the alarms had been muted. 

 

It was not clear whether the deck officer was trying to deal with cargo tank no. 2 port 

loading but was unaware that the colour of the cargo tank had changed from „red‟ to 

„white‟ - giving a false impression that the cargo tank was now safe except that the 
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alarm message was still active, and the alarms were also muted.  This appeared an 

unsafe system to operate when (against to on board procedures (Figure 17)), alarms 

were muted and the screen visual effects not monitored constantly or acted upon 

immediately.  It would seem that this led to a blurred situation awareness, as a result 

of inadequate cargo watch and the disabling of the audible component of a preventive 

barrier. 

 

 

 

 

 

 

 

 

 

 

 
Figure 17: Buzzer notice affixed on the loading computer screen 

 

 

The high alarms for cargo tank no. 6 port went off again at about 0152 / 0155 but 

were not acknowledged until 0318.  This would indicate that either the bridge was 

unmanned between 0155 and 0318 (given that the audible alarm was not being 

responded to), or the alarm had been turned off / muted after about 0142 when the 

cargo tank no. 2 port alarms activated. 

 

The second mate confirmed turning the audible alarm off but did not state when he 

did so.  Nevertheless, with the audible alarm off, he should have still seen the „red‟ 

cargo tank screen on the computer (Figure 18), which should have prompted him to 

check that the PV valve was operational, check the ullages and calculate the loading 

rates.  The second mate stated that at the time he was trying to keep the ship upright 

and adjusted the loading into different cargo tanks as cargo tanks nos. 2 port and 

starboard appeared to be lagging behind. 

 

If the alarm had been muted before noticing the condition of cargo tank no. 2 port, 

and if the screen colour for cargo tank no. 2 port tank had changed from „red‟ to 

„white‟, he may not have been aware that cargo tank no. 2 port was in fact in a 

dangerous condition.  The safety investigation concluded that these conditions would 

have led to poor cargo monitoring. 
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Moreover, it was also established that he had managed to take the ullage / rate 

readings at 0200 and 0300.  Therefore, he must have consulted the screen to calculate 

the rate.  As yet, he still did not appreciate the „red‟ warnings, even if he had muted 

the audible alarm on the bridge; unless, of course, the cargo tank colour had changed 

from „red‟ to „white‟ when the pressure exceeded 950 mbars. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 18: Cargo tank information on the loading computer screen 

 

 

2.5 Testing of the Pressure Sensors 

 

Information provided by the managers indicated that following the repairs to the 

affected areas at Tuzla, Istanbul, the pressure sensor in cargo tank no. 2 port was 

tested and the following was discovered: 

 when the pressure sensor was subjected to a test pressure of 220 mbar, it 

alarmed on the cargo monitor and was acknowledged; 

 cargo tank no. 2 port was then displayed in „red‟ condition on the cargo 

monitor; and 

 when more pressure was applied up to 950 mbar, the „red‟ condition changed to 

„white‟.  The pressure alarm switched off and the sensor was unable to indicate 

the pressure above 950 mbar.  The system activated the invalid measure fault 

alarm on the bottom right of the cargo monitor. 
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The alarm in cargo tank no. 2 port appeared to reset at 0333.  Had this been due to 

excessive pressure, then on the basis of the above findings, the alarm which activated 

at 0534 would have been the alarm as the pressure fell below 950 mbar and was 

probably when the bulkhead collapsed into cargo tank no. 1 port. 

 

Whilst the above gives a reasonable explanation on how the sensor and screen outputs 

behaved when subjected to excessive pressure, it did not transpire that the second 

mate, (who should have been monitoring the screen at 0200 and 0300 for the ullages), 

responded to the „red‟ cargo tank screen or the audible alarm which he then muted. 

 

 

2.6 Ullaging 

 

Cargo operations started at 0055 in four cargo tanks.  Information on the cargo tank 

ullages and respective volumes was obtained from the loading computer. 

 

Chemfleet Form 2903 „Hourly Loading/Discharging Back Pressure & Rate 

Monitoring Sheet‟ was used to record the cargo loading figures/ ullages.  However, 

there appeared to be no checks on what the initial loading rate was, except that after 

the first 65 minutes, a total of 364.8 m
3
 of cargo had been loaded into cargo tanks 

nos. 2 and 6 port and starboard.  Taking into consideration the ullages recorded at 

0200 and 0300 and the pressure testing results, it was probable that cargo tank 

no. 2 port was in the „red‟ alarm condition according to the pressure testing results. 

 

According to the ullages‟ record, the loading rate at 0400 was faster in cargo tanks 

nos. 6 port and starboard (at about 339 m
3
hr

-1
), but only 131 m

3
hr

-1
 in cargo tanks 

nos. 2 port and starboard. 

 

At 0445, cargo loading was transferred from cargo tanks nos. 6 port and starboard to 

cargo tanks nos. 3 port and starboard.  The loading rates at 0500 were as follows: 

 cargo tanks nos. 2 port and starboard - 112 m
3
hr

-1
; 

 cargo tanks nos. 3 port and starboard - 91 m
3
hr

-1
 in 15 minutes (effective rate 

of 364 m
3
hr

-1
); and 

 cargo tanks nos. 6 port and starboard - 223 m
3
hr

-1
 in 45 minutes (effective rate 

of 297 m
3
hr

-1
). 
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On closer examination of cargo tanks nos. 3 port and starboard, no. 3 port loaded 

59 m
3
 in 15 minutes (effective rate of 236 m

3
hr

-1
), i.e. about maximum rate for that 

cargo tank. 

 

There were no further ullages/rates recorded after 0500.  After starting the loading of 

cargo tanks nos. 3 port and starboard, the deck officer adjusted the valves to increase 

the flow in cargo tanks no. 2 port and instructed the deck watchman to half close 

cargo tanks nos. 3 port and starboard drop valves.  This action would have probably 

increased the loading rate in cargo tank no. 2 port.  However, if the screen for cargo 

tank no. 2 port was now in the excessive pressure mode, the deck officer would have 

been unaware of the alarm/pressure status of this cargo tank, and the duty deck watch 

(unless instructed) would not report whether or not the PV valve was operating. 

 

The deck officer did not appear to have monitored the actual loading rate of any of the 

cargo tanks, once he adjusted the drop valves to cargo tanks nos. 3 port and starboard 

and completed cargo tanks no. 2 starboard.  Having restricted cargo tanks nos. 3 port 

and starboard, he would have increased the flow rates into cargo tanks nos. 2 port and 

starboard.  Once cargo tank no. 2 starboard was completed, cargo tank no. 2 port 

would have experienced an even greater load pressure. 

 

 

2.7 Hazard Detection 

 

The fact that risk materialised into an accident is indicative that the relevant crew 

members neither detected the hazards, nor predicted accurately the dangers involved.  

Given that the hazards were not detected (to the extent that an over-pressurisation of 

one of the cargo tanks has happened), the way in which the crew members missed the 

hazards is important.  The factors identified in the previous sections (which mainly 

relate to preventive barriers), were signals whose intensity was either not strong 

enough to be captured or be perceived as crucial.  Research in this field suggested that 

there is a statistical correlation between the time frame workers would have been on 

the workplace and the ability to identify hazards. 

 

Both the chief mate and the second mate had only been on board for a number of 

weeks when the accident happened and therefore it was not excluded that this may 

have influenced their ability to detect the ineffective preventive barriers.  Naturally, 
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hazards will become only too obvious when an accident happens.  Otherwise, they 

rarely threaten the crew members.  The collateral effect was that the crew members 

were less able to anticipate the complex interactions involved, say, during the cargo 

operations; and with ineffective preventive barriers, the situation would have only 

become more complex. 
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THE FOLLOWING CONCLUSIONS, SAFETY 

ACTIONS AND RECOMMENDATIONS SHALL IN NO 

CASE CREATE A PRESUMPTION OF BLAME OR 

LIABILITY.  NEITHER ARE THEY BINDING NOR 

LISTED IN ANY ORDER OF PRIORITY. 
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3 CONCLUSIONS 

Findings and safety factors are not listed in any order of priority. 

 

3.1 Immediate Safety Factor 

 

.1 The cause of the structural damage was over pressurisation of cargo tank no. 2 

port during cargo loading operations. 

 

 

3.2 Latent Conditions and other Safety Factors 

 

.1 The PV valve check lift levers, which had been fitted to the valve tops, caused 

damage to the valve spindles and thus prevented several of them from 

operating correctly at the pre-set pressure. 

.2 No manual pressure gauges had been fitted to the bosses at the base of the vent 

stacks, which would have enabled the duty deck watch to monitor and report 

cargo tank pressures and compare/check if the cargo tank pressure sensors 

were operating correctly. 

.3 There was an established onboard system whereby the PV valves were not 

positively reported to be operating whenever cargo was initially loaded, during 

loading into any cargo tank, or whenever an alarm sounded on the bridge. 

.4 The audible pressure alarm on the cargo monitor had been muted and thus did 

not warn the OOW whenever a cargo tank went into alarm mode or its status 

changed. 

.5 The monitoring of the loading rate of each cargo tank as well as the total 

loading rate during multiple cargo tank loading, at a total loading rate that 

exceeded the maximum load rate for one tank, was inadequate. 

.6 There was lack of appreciation by the deck officer of the effect on loading 

cargo tank no. 2 port, when half closing the drop valves to cargo tanks nos. 3 

wings and completing loading of cargo tank no. 2 starboard. 

.7 The deck officer did not comply with the Standing Orders on the Loading 

Form and rather than calling the chief mate when he was in doubt, he 

continued with the cargo operations. 
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.8 There was no consideration for the use of the common vent /vapour return line 

to provide access to multiple pressure vacuum valves. 

 

 

3.3 Other Findings 

 

.1 The testing of the PV valves was carried out by using a pole instead of 

manually operating the check lift levers from the platform at the top of the 

valve stack. 

.2 It is not known if the PV valve to cargo tank no. 2 port was operational at any 

time i.e. jammed shut or fully open at the time of cargo tank failure and thus 

unable to cope with the excessive pressure due to the changes in loading cargo 

tanks. 

 

 

 

4 ACTIONS TAKEN 

4.1 Safety actions taken during the course of the safety investigation 

 

Following the accident, the Company has taken the following actions: 

 Information on the correct use of the check lift lever has been shared with the 

fleet. A safety poster was prepared and posted in the mess rooms and cargo 

control room; 

 A model of the PV valve has been placed in the Company‟s training room; 

 Three of fleet vessels which have same type / model of PV valve, have been 

visited by superintendents and crew given field training on the correct 

operation of the PV valves.  Moreover, the Company has plans for further 

visits to all the ships, focusing on good leadership practices, the Company‟s 

safety culture, and safe practice during cargo operations.  This requirement has 

been added to the Company‟s procedures on “Superintendent ship visit work 

plan”; 

 All vessels have been informed of the accident and the dangers of over 

pressurisation of cargo tanks highlighted; 
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 All PV valves on board the Umar 1 have been replaced with a newer model of 

PV valve; 

 A new Appendix has been added to the Cargo Loading Rate Pressure in the 

cargo tanks, which is now being recorded every 30 minutes.  These records 

include both data from the cargo monitoring system and the manometers on 

the PV line; 

 A new requirement has been adopted, which now requires the master and chief 

officer to be notified immediately when a high pressure alarm has activated.  A 

related notice has been posted in the cargo control room and added to Form 

2902 „Loading Discharging Standing Orders‟; 

 Deactivation of the buzzer has been prohibited unless authorised by the 

master.  A notice stating that „Turning-Off the Alarm Buzzer without Master‟s 

Permission is Prohibited‟ has been sent to all vessels and posted in the cargo 

control rooms; 

 An „Alarm Logs Record and Action Book‟ has been added to the safety 

management system manual.  The duty officer is now required to record the 

time of alarm, time of acknowledgement, and actions taken; 

 A Safety Alert on this accident has been issued and safety lessons shared with 

all the vessels; 

 A manometer has been connected to each PV line.  The critical range on the 

manometer scale has been marked in red.  The duty watchman rating is 

required to check the cargo tanks‟ internal pressures during his watch and 

report abnormalities to the cargo control room.  These requirements were also 

added to the relevant section of Ship‟s Operations Manual; 

 It is required that all joining officers are trained on the appropriate actions to 

be taken in case of an alarm handling and on the PV valves operational 

parameters.  This training has been added to all the officers‟ pre-joining 

training programme (Form CREW 002_Officer's pre-joining Briefing 

familiarisation); 

 The Company also intends to contact the manufacturer of the PV valves and 

recommend that more information is added to the PV valve operations manual, 



 

 31 

and to issue a technical letter on the correct use of „check lifting devices‟ for 

the subject type of PV valves. 

 

 

 

5 RECOMMENDATIONS 

 

In view of the conclusions reached and taking into consideration the safety actions 

taken during the course of the safety investigation no recommendations have been 

issued to the Company.  The recommendation below has been made to the PV valves‟ 

manufacturers. 

 

 

Topsafe Co. Ltd. is recommended to: 

27/2014_R1 issue an alert to all its clients in order to highlight the importance of 

removing the check lift lever from the lifting bush immediately after the 

opening test is carried out. 
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LIST OF ANNEXES 

 

Annex A Standing Orders 

Annex B Test of PV Valves 

Annex C Loading Protocol 

Annex D Hourly Loading / Discharging Back Pressure & Rate Monitoring 

Sheet 

Annex E Log of Pressure Alarms 
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Annex A Standing Orders 
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Annex B Test of PV Valves 
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Annex C Loading Protocol 
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Annex D Hourly Loading / Discharging Back Pressure & Rate Monitoring 

Sheet 
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Annex E Log of Pressure Alarms
7
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                 
7
 The log of pressure alarms has been extracted from the cargo computer.  It has been established that 

the time on the VDR and the cargo computer are out of synch by 19 seconds.  Since the VDR clock 

is more accurate than the cargo computer clock, it may be concluded that actually, the explosion 

happened at about 05:34:52. 
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