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The Australian Transport Safety 
Bureau (ATSB) is an independent 
Commonwealth Government statutory 
Agency. The Bureau is governed by a 
Commission and is entirely separate 
from transport regulators, policy 
makers and service providers. The 
ATSB's function is to improve safety 
and public confidence in the aviation, 
marine and rail modes of transport 
through excellence in: 

• independent investigation of 
transport accidents and other 
safety occurrences 

• safety data recording, analysis 
and research 

• fostering safety awareness, 
knowledge and action.  

The ATSB does not investigate for the 
purpose of apportioning blame or to 
provide a means for determining 
liability. 

The ATSB performs its functions in 
accordance with the provisions of the 
Transport Safety Investigation Act 
2003 and, where applicable, relevant 
international agreements. 

When the ATSB issues a safety 
recommendation, the person, 
organisation or agency must provide a 
written response within 90 days. That 
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reasons for not accepting part or all of 
the recommendation, and details of 
any proposed safety action to give 
effect to the recommendation. 
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Abstract 
At about 08301 on 8 July 2010, a crew member 
on board the multipurpose ship Cape Darnley was 
fatally injured following an explosion that occurred 
while he was attempting to cut the top off a  
200 litre steel drum. When the oiler touched an 
angle grinder’s spinning cutting disk onto the top 
of the drum, the heat generated ignited the 
vapours inside the drum. Once ignited, the rapid 
expansion of the vapour/air mixture resulted in 
the drum exploding. 

The ATSB investigation found that an appropriate 
risk analysis was not undertaken and a hot work 
permit was not completed for the task.  

The investigation also found that the oiler was not 
aware of the ship’s work permit requirements or 
the risks associated with using an angle grinder to 
cut the top off a closed drum.  
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1 All times referred to in this report are local time, 

Coordinated Universal Time (UTC) + 10 hours. 

The ATSB acknowledges the safety actions taken 
by the ship’s managers to address the two safety 
issues identified during the investigation. 

FACTUAL INFORMATION 

Cape Darnley 
Cape Darnley (IMO No. 9231145) is a geared 
multipurpose ship (Figure 1). The ship was built in 
2003 by Dalian Shipyard, China. It has an overall 
length of 192.90 m, a beam of 27.86 m, a depth 
of 15.50 m and a deadweight of 30,345 tonnes at 
its summer draught of 11.20 m. 

Propulsive power is supplied by a HHM MAN B&W 
7S60MC-C single acting, in line, two stroke diesel 
engine which develops 17,785 kW. The engine 
drives a single fixed pitched propeller, giving the 
ship a service speed of 19.4 knots2. 

 

2 One knot, or one nautical mile per hour equals 1.852 

kilometres per hour. 

Figure 1: Cape Darnley 

 

 

 

 

 



 

At the time of the accident, the ship was owned by 
San Pedro, Marshall Islands, and managed by 
NSC Schifffahrtsgesellschaft (NSC), Germany. It 
was registered in Liberia and classed with 
Germanischer Lloyd (GL). 

The ship had a crew of 23, comprising 15 Filipino, 
three Burmese, two Ukrainian, two Romanian and 
one Montenegro national. All of the crew were 
appropriately qualified for their positions on board 
the ship. 

Cape Darnley’s engineering complement included 
a chief engineer, a second engineer, an 
electrician, two fitters, two oilers, a wiper and two 
cadets.   

While at sea, the second engineer and the 
electrician maintained alternate 24 hour gear-
turns in UMS3 mode. The other engine room staff 
usually worked during the day. However, because 
there had been problems with the main air 
compressors, the two oilers and the wiper were 
keeping a traditional 4 hours on, 8 hours off 
watch keeping routine. 

The master began his seagoing career in 1993. 
He held a class one master’s certificate of 
competency that was first issued in Ukraine in 
2005. He joined NSC as a chief mate in 2004 and 
had been sailing as a master for about 2 years. He 
joined Cape Darnley for the first time in March 
2010. 

The chief engineer had 20 years of seagoing 
experience. He held a class one engineering 
certificate of competency that was first issued in 
Ukraine in 2005. He had been sailing as a chief 
engineer for about 5 years.  

The second engineer had 18 years of seagoing 
experience and had been sailing as a second 
engineer since 2006. He held a class one 
engineering certificate of competency that was 
first issued in the Philippines in 2007. Cape 
Darnley was his second ship with NSC and he had 
been on board for about 4 months. 

The deceased oiler completed his basic seafarer 
training in 2001 and in 2009, renewed his 
certificate of competency as an engine rating in 
the Philippines. He had been on board Cape 

                                                           

3 A class notation indicating that a ship may be operated 

with the machinery spaces periodically unattended. 

Darnley for about 3 months and had sailed on 
board NSC managed ships for about 26 months.  

The accident 
On 25 June 2010, Cape Darnley was anchored off 
the port of Vavouto, New Caledonia. The ship was 
scheduled to remain at anchor for about 10 days 
while cargo operations were carried out. While at 
anchor, the chief engineer planned to complete a 
number of planned maintenance tasks, including 
cleaning the main engine exhaust gas boiler. 

In preparation for cleaning the exhaust gas boiler, 
the crew opened its cover to allow it to cool down. 
The exhaust gas boiler was fitted with a drain pipe 
that led directly to the bilge holding tank. 
However, the chief engineer and the second 
engineer did not want to drain the exhaust gas 
boiler waste into this ‘clean’ tank. They had 
prepared two 200 litre steel drums, by removing 
their tops, with the intention that the waste could 
be drained into them instead. They planned to let 
the waste settle for a few days, allowing the water 
and the residue to separate. The water would then 
be put into the bilge holding tank and the residue 
disposed of separately. 

On 1 July, the crew cleaned the exhaust gas boiler 
with a high pressure water blaster. The waste 
water and carbon residue were drained into the 
two prepared drums. However, the drums were 
not big enough to hold all of the waste. The 
remainder of the waste, about 60 to 70 litres, was 
drained into another drum. This third drum had 
not been prepared for the task and its top was still 
on. 

When the crew finished cleaning the exhaust gas 
boiler, they placed sheets of plastic over the top of 
the open drums and fixed the two caps in the top 
of the closed drum. The three drums were then 
secured on the starboard side of the engine 
room’s second deck. 

On 7 July, Cape Darnley departed Vavouto bound 
for Brisbane, Queensland. The ship was rolling 
and pitching in the seaway so the second 
engineer decided not to transfer the exhaust gas 
boiler waste until the weather eased. 

By 0800 on 8 July, when the engine room crew 
met in the control room to discuss the day’s work, 
the weather had abated. As a result, the ship’s 
rolling and pitching had reduced. The electrician 
and the chief engineer discussed testing the 

 -  2  - 



 

operation of cargo cranes while the second 
engineer told the duty oiler and the two cadets to 
drain the exhaust gas boiler waste water into the 
bilge holding tank. He instructed them to use a 
filter to separate out the carbon residue, therefore 
keeping any of it out of the bilge holding tank.  

The men went to work and the second engineer 
remained in the engine control room to complete 
some paper work. 

The two cadets and the oiler prepared buckets, 
bailers and other equipment they required for the 
task. The oiler began removing the water from the 
two open drums and transferring it to the buckets. 
Cadet 2 then carried the buckets to the bilge 
holding tank sounding pipe where cadet 1 had 
prepared a funnel and filter arrangement. Cadet 1 
then poured the contents of the buckets into the 
sounding pipe and cadet 2 returned to the second 
deck to get more waste water. 

The three men continued with this process until 
the two open drums were nearly empty. The oiler 
then went to the engine room workshop to get a 
pneumatic angle grinder, to cut the top off the 
closed drum so that its contents could be drained 
in the same way as the other drums. 

The cadets continued with their tasks and a few 
minutes later, at about 0830, they heard a loud 
explosion. 

Figure 2: Exploded drum 

 

The cadets immediately ran to where the oiler was 
working. They noticed a cloud of smoke, the top of 
the closed drum had peeled open (Figure 2) and 
the oiler lying on the deck. His breathing was 
irregular and blood was coming from his mouth, 
ears and nose. The plastic face mask the oiler had 
been wearing was destroyed and parts of it were 
scattered across the deck. The air hose had 

disconnected from the grinder and the grinder 
was lying near the oiler’s head.  

Cadet 1 ran to the engine control room to get 
help. On the way, he met the second engineer, 
who had heard the explosion and was 
investigating what it may have been. Cadet 1 told 
the second engineer what had happened. The 
second engineer instructed the cadet to inform 
the bridge, to call the second mate (the first aid 
officer) and notify the rest of the crew. The second 
engineer then went to check on the oiler. 

When the accident was reported to the master, he 
initiated the ship’s emergency response and then 
informed NSC. 

The second mate and other crew members arrived 
at the accident site and the oiler was given first 
aid. He was then taken from the engine room to 
the ship’s hospital. 

At 0840, the crew arrived at the hospital with the 
oiler. His breathing was very weak so the second 
mate, who was assisted by the second engineer 
and the chief mate, began providing him with 
cardio pulmonary resuscitation (CPR)4. 

The master requested medical assistance from 
Medico Cuxhaven5. He also reported the accident 
to the Australian Rescue Coordination Centre 
(RCC) and requested further medical assistance. 
He asked the RCC for a helicopter medical 
evacuation (medivac), but because the ship was 
350 miles6 from the Australian coast, it was 
outside helicopter range. 

The master increased the ship’s speed to 
maximum in order to reach the 100 mile 
helicopter range as soon as possible.  

The oiler’s pulse got progressively weaker and he 
was not responding to the treatment that the tele-
medical doctors had advised. By 1015, his pulse 
could not be detected, his pupils did not respond 
to bright light and his skin was pale and bluish in 
colour. The master informed the Australian 
telemedical doctor of the change in the oiler’s 

                                                           

4 An emergency procedure consisting of external cardiac 

massage and artificial respiration. 

5 A German emergency medical advice service that can be 

contacted by radio or telephone. 

6 A nautical mile of 1852 m. 

 -  3  - 



 

condition and the doctor confirmed that he had 
probably died. 

The medivac request was cancelled and the 
master reported the oiler’s death to NSC. He then 
reduced the ship’s speed to normal sea speed for 
the remainder of the voyage to Brisbane. 

At 1520 on 9 July, Cape Darnley berthed at 
Fisherman Islands wharf in Brisbane. Shortly 
afterwards, officers from the Queensland Police 
Service boarded the ship. Later that night, the 
oiler’s body was taken ashore. 

ANALYSIS 

The accident 
On the morning of 8 July 2010, an oiler was 
attempting to use an angle grinder to remove the 
top of a 200 litre steel drum when the drum 
exploded. The oiler was hit with great force by the 
top of the drum as it peeled open. He later died as 
a result of the multiple blunt impact injuries he 
received to his head and chest.  

The drum had been supplied to the ship some 
time before the accident and its original contents, 
Mobilgard 4127, had been removed. The drum 
was not rinsed or cleaned out following the 
removal of the Mobilgard 412, so it probably still 
contained a small amount of the oil. 

Figure 3: Threaded main and ventilation caps on the 
top were still attached 

 

                                                           

                                                          

7 Mobilgard 412 is a mineral oil with additives that is used 

as a lubricant in diesel engines and as a fluid in hydraulic 

systems. 

On 1 July 2010, about 60 to 70 litres of waste 
water and carbon residue from an exhaust gas 
boiler clean was drained into the drum. It was 
then sealed (Figure 3) and kept in the engine 
room for about 7 days before the oiler and two 
cadets were tasked to empty it and two other 
drums. 

Over this 7 day period, it is likely that the water 
and the oil/carbon residues separated, with the 
residues accumulating at the surface of the liquid. 
Throughout this process, hydrocarbon vapours 
would have been released from the liquid residue. 
This process would have been assisted by the 
elevated temperature in the engine room8 and 
the movement of the ship once it had left port. 
Since the drum had been sealed, the 
concentration of hydrocarbon vapours in the drum 
would have continued to increase, eventually 
entering the explosive range9. 

Figure 4:  Mark on the drum’s top caused by the angle 
grinder 

 

On 8 July, when the oiler touched the top of the 
drum with an angle grinder (Figure 4), the heat 
generated by the friction between the cutting disc 
and the steel drum was sufficient to ignite the 
vapours inside the drum. Once ignited, the rapid 

 

8 The engine room temperature during this period of time 

was recorded on log between 33o to 34o C. 

9 The lower explosive limit (LEL) is the minimum 

concentration of a particular combustible gas or vapour 

necessary to support its combustion in air. Below this 

level, the mixture is too ‘lean’ to burn. The maximum 

concentration of a gas or vapour that will burn in air is 

defined as the upper explosive limit (UEL). Above this 

level, the mixture is too ‘rich’ to burn. The range between 

the LEL and UEL is known as the explosive range 
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expansion of the vapour/air mixture caused the 
sealed drum to explode. 

Removing the caps would have allowed the drum 
to ventilate, thereby reducing the risk of explosive 
vapours accumulating in the space at the top of 
the drum. 

However, it is likely that the oiler did not consider 
that the drum might contain an explosive vapour 
and he probably did not understand the risks 
associated with using an angle grinder to cut off 
its top. 

Safely removing the top of a drum 
Using a tool which generates heat, like an angle 
grinder, to remove the top of a 200 litre steel 
drum may be dangerous, particularly if the drum 
has previously contained a flammable liquid. The 
drum is an enclosed space, and the application of 
heat from a cutting tool on the outside of the 
drum, will potentially vaporise any flammable 
residue inside and provide a source of ignition for 
the resulting air/fuel mixture. 

Therefore, when it is necessary to remove the top 
from a drum, the drum should be thoroughly 
washed with water to ensure that all of its 
previous contents are removed. It should then be 
left to ventilate for a period of time before the top 
is removed using a cold cutting technique, such 
as a hammer and cold chisel. 

This cold cutting method was used by Cape 
Darnley’s fitters when they removed the top from 
the other two drums in preparation for the 
exhaust gas boiler clean, indicating that they were 
probably aware of the risks associated with 
removing the top of a drum. However, the oiler’s 
actions on 8 July indicate that he was not aware 
of the risks and, as a result, he chose to use what 
he probably thought was a quicker and easier 
method, the angle grinder, to remove the top of 
the drum. 

Risk analysis and hot work permit 
The ship’s safety management system (SMS) 
defined grinding as hot work. Therefore, if grinding 
was to be completed outside the engine room 
workshop, a hot work permit was required. The 
area in which the oiler was working was outside 
the workshop and so the oiler had two options; 
complete a hot work permit, or perform the work 

on the drum in the workshop. In this case, even if 
the drum had been moved to the workshop to 
remove the top with the grinder, it is likely that the 
explosion would still have occurred. 

The SMS hot work checklist was combined with 
enclosed space entry, working aloft and working 
overside permits. It described preventive 
measures that had to be taken before hot work 
could be started.  

The checklist required the authorising officer to be 
satisfied with any necessary precautions and 
safety arrangements before the work began. The 
officer could then sign the checklist. An important 
part of issuing the hot work permit was the 
analysis of the risks involved in the task to be 
undertaken. 

Prior to the work starting on 8 July, no risk 
assessment was undertaken and no hot work 
permit had been completed. The oiler and the 
cadets had been assigned a task that the second 
engineer did not consider to be dangerous. He did 
not expect that the oiler would use a grinder to 
take the top off the drum. Therefore, he did not 
consider it was necessary to carry out a risk 
assessment for the task.  

Knowledge of the SMS 
Cape Darnley’s SMS procedures included a 
process of familiarisation when new crew 
members joined the ship. The oiler had completed 
this familiarisation process on board Cape 
Darnley and had previously sailed on board other 
NSC managed ships. However, his actions on 8 
July 2010 indicate that he was either not aware of 
the requirement to use a hot work permit when 
using a grinder outside the engine room 
workshop, or if he was aware, felt that the job may 
have been too trivial to warrant the use of a 
permit without appreciating the importance of the 
associated risk assessment process. It is also 
possible the oiler may have been unfamiliar with 
the hot work permit procedures because hot work 
on board the ship was usually carried out by the 
fitters. 

In their submission, NSC  Schifffahrtsgesellschaft 
has stated that: 

The NSC Safety Management System has a safe 
working instruction for hot work including a 
necessary permit system and the whole crew on 
board received a routinely training on 
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Occupational Safety matters just a few days 
before the accident. He should therefore have 
been well aware of the Safety Management 
System. 

The oiler’s actions could have been challenged by 
the two cadets who had just joined the ship and 
had undergone the ship familiarisation process. 
However, neither cadet challenged the oiler. This 
suggests that they also didn’t have a full 
understanding of the hot work permit 
requirements or the dangers associated with 
using an angle grinder to cut the drum. 

On 8 July 2010, the actions of the oiler indicate 
that he was not fully aware of the requirements of 
the SMS on board the ship. Therefore, it is likely 
that the ship’s SMS familiarisation processes had 
not been effective in educating new crew 
members in the requirements of the hot work 
permit system.  

FINDINGS 

Context 
On 8 July 2010, a crew member on board the 
multipurpose ship Cape Darnley was fatally 
injured following an explosion that occurred while 
he was attempting to cut off the top of a 200 litre 
steel drum with an angle grinder. 

From the evidence available, the following 
findings are made with respect to the accident. 
They should not be read as apportioning blame or 
liability to any particular organisation or individual. 

Contributing safety factors 
• The oiler’s application of the angle grinder to 

the drum generated a hot spot. 

• The heat generated on the underside of the 
top of the drum ignited the vapour/air mixture 
inside the drum. The vapour/air mixture rapidly 
expanded, causing the drum to explode. 

• The oiler’s actions indicate that he was not 
aware of the dangers associated with the use 
of an angle grinder to remove the top of the 
drum. [Significant safety issue] 

• No risk analysis was undertaken and no hot 
work permit was completed before the oiler 
started the work. 

Other safety factors 
• The oiler’s actions indicate that he was not 

aware of the ship’s safety management 
system hot work permit requirements or the 
importance of the associated risk assessment 
process. [Significant safety issue] 

SAFETY ACTION 
The safety issues identified during this 
investigation are listed in the Findings and Safety 
Actions sections of this report. The Australian 
Transport Safety Bureau (ATSB) expects that all 
safety issues identified by the investigation should 
be addressed by the relevant organisation(s). In 
addressing those issues, the ATSB prefers to 
encourage relevant organisation(s) to proactively 
initiate safety action, rather than to issue formal 
safety recommendations or safety advisory 
notices. 

All of the responsible organisations for the safety 
issues identified during this investigation were 
given a draft report and invited to provide 
submissions. As part of that process, each 
organisation was asked to communicate what 
safety actions, if any, they had carried out or were 
planning to carry out in relation to each safety 
issue relevant to their organisation. 

NSC Schifffahrtsgesellschaft 
Dangers of using an angle grinder 

Significant safety Issue 

The oiler’s actions indicate that he was not aware 
of the dangers associated with the use of an angle 
grinder to remove the top of the drum.  

Action taken by NSC Schifffahrtsgesellschaft  

The ATSB has been advised by NSC 
Schifffahrtsgesellschaft that instructions for hot 
work have been reviewed and precautionary 
measures against possible fire and explosion of 
empty drums have been added. It is now strictly 
forbidden to use an angle grinder while working 
with empty and potentially dangerous used drums 
unless properly cleaned and well ventilated. All 
crew members have been informed about the 

rohibition. p
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ATSB assessment of the action 

The ATSB is satisfied that the action taken by NSC 
Schifffahrtsgesellschaft adequately addresses the 
safety issue. 

Familiarisation with safety management system  

Significant safety Issue 

The oiler’s actions indicate that he was not aware 
of the ship’s safety management system hot work 
permit requirements or the importance of the 
associated risk assessment process. 

Action taken by NSC Schifffahrtsgesellschaft  

The ATSB has been advised by NSC 
Schifffahrtsgesellschaft that safety drill/training 
plans have been reviewed with a special focus on 
Hot Work and Risk & Hazard Assessment. The 
Training Checklists have been improved and 
amended accordingly, so that new crew members 
will be familiar with the safety management 
system, including hot work. 

In addition, the frequency of training of safe 
working practice, including hot work, has been 
increased from a three monthly schedule to a 
monthly schedule.  

ATSB assessment of the action 

The ATSB is satisfied that the action taken by NSC 
Schifffahrtsgesellschaft adequately addresses the 
safety issue. 

SOURCES AND SUBMISSIONS 
Sources of Information 
Master and crew of Cape Darnley 

Managers of Cape Darnley 

References 
Health and Safety Executive (HSE) leaflet. 2000. 
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Submissions 
Under Part 4, Division 2 (Investigation Reports), 
Section 26 of the Transport Safety Investigation 
Act 2003, the ATSB may provide a draft report, on 

a confidential basis, to any person whom the 
ATSB considers appropriate. Section 26 (1) (a) of 
the Act allows a person receiving a draft report to 
make submissions to the ATSB about the draft 
report. 

A draft of this report was provided to Cape 
Darnley’s master, chief engineer, and second 
engineer, NSC Schifffahrtsgesellschaft, the 
Australian Maritime Safety Authority (AMSA), the 
Liberian International Ship & Corporate Registry, 
Queensland Police Service and the Queensland 
Coroner. 

Submissions were received from Cape Darnley’s 
chief engineer, NSC Schifffahrtsgesellschaft and 
AMSA . The submissions were reviewed and where 
considered appropriate, the text of the report was 
amended accordingly 
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