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protection may not have been practical. The blanket would have been in the way
while the engineers removed the valve bonnet retaining nuts. Fitting a blanket
covering the TAV2 on 14 October may have deflected some condensate; however
it is more probable that it would have had limited effect because the engineers were
beneath the valve.

Had the boiler stops and other isolating valves been tagged or locked out, it would
not have prevented the flow of condensate from the TAV2, as there was no evidence
to suggest that someone inadvertently opened a valve. Similarly the incident

would probably have occurred, even if a work permit had been issued. Neither the
‘Hazardous work permit’, the ‘Pipelines and pressure vessels permit’ nor the JSA
required the TAV2 be open when work started, or that the steam system be allowed
to cool or be fully drained before work had started. None of these safety measures
had identified all the risks involved in overhauling the TAV2. However, not
implementing the basic safety measures contained in the ship’s safety management
system would generally increase the risk of an accident occurring.

Neither the external AMSA audit on 23 July 2005 nor the internal ship management
audit on 19 August 2005 detected that permits were not being used on board River
Embley for tasks such as steam valve repairs, nor did they highlight that JSAs such as
the one titled ‘steam valves’ were not complete or signed off.

While the purpose of auditing is to identify safety management system breakdowns,
such as those noted above, it is also understandable that it is not always possible in
the time available to an auditor to look at the entire system. In most instances audits
target selected areas throughout a vessel’s safety management system. Auditors
should, however, ensure that core procedures such as work permits, tag-out systems
and safety analysis are thoroughly checked at every audit.

Resource management

The chief engineer on board River Embley at the time of this incident was widely
acknowledged as the most senior and experienced engineer in the management
company’s steam ship fleet. He is highly regarded by his employer and respected by
the engineers with whom he sails. In fact he has trained and mentored many of the
company’s engineers.

While there is no evidence to suggest that he was anything but a knowledgeable and
experienced engineer, it is possible that his professional standing with his colleagues
was a factor in the incident.

It is possible that the other engineers may have been so respectful and comfortable
with the chief engineer’s decision making that they could see no reason why they
should question, or second guess it. It appears that no one questioned whether the
anchorage was the proper place to complete this maintenance task, or whether a
work permit should be issued, or indeed whether valves should be tagged or locked
out. When the third engineer arrived at the work site, he immediately started to
assist the chief engineer. He did not check if the system had drained. He did not
check or even ask if the valve they were working on was open or closed. He took no
time to assess the situation. He simply assumed that the chief engineer had taken the
appropriate precautions.



Steam valves JSA
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It is important to note that unlike deck officers, engineers receive no training that
would encourage them to question a chief engineer’s decisions or actions, and there
is no system in place that would encourage them to do so.

It is therefore conceivable that a simple error in judgement by one person, a single
person error, was allowed to go unchecked and unquestioned.

It is a STCW95* requirement that today’s deck officers are trained in the

practices of bridge resource management (BRM)®. The concepts of BRM include
communications and briefings, how to detect and deal with issues such as an
experience gradients, the fostering of an environment that encourages challenges and
responses, and the development of short term strategies.

One of the primary aims of bridge resource management is to reduce risks by
working as a team and thus minimising the consequences of ‘single person’ errors.
If these principles had been implemented in the engine room on board River Embley
on 14 October 2005, the incident may have been avoided.

Emergency response

The response of the ship’s crew after the incident was both timely and decisive.

The chief engineer was immediately placed under an emergency shower. This was
without doubt the correct action. Coupled with this action was the prompt decision
to request an emergency helicopter evacuation. This meant the chief engineer was
receiving medical attention in the shortest possible time.

The Rockhampton based Capricorn Helicopter Rescue Service, the closest emergency
response service to the ship’s position, was notified at 1102. The response helicopter
took off at 1126 and landed on board the ship at 1206. The helicopter departed the
ship at 1236, after the paramedic had assessed the chief engineer’s condition and
assisted him on board. The helicopter arrived at the Gladstone Hospital helipad at
1248.

The chief engineer arrived at Gladstone Hospital within about two and a half hours
after sustaining his injuries. There is little doubt that the first aid administered and
the timely response by all concerned was a factor in limiting the effects of the chief
engineer’s injuries.

4 Seafarer’s Training, Certification and Watchkeeping Code, International Maritime Organization, 1995.

5  Nijjer (2000) defines BRM as: The use and coordination of all the skills and resources available to the bridge
team to achieve the established goal of optimum safety and efficiency.

6 A large difference in the level of experience between a senior officer and a junior officer.



Figure 7: Events and causal factors chart
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CONCLUSIONS

These conclusions identify the different factors that contributed to the accident and

should not be read as apportioning blame or liability to any particular individual or

organisation.

Based on the available evidence, the following factors are considered to have

contributed to the scalding of the chief engineer on board River Embley on
14 October 2005.

1.

When the TAV2 was cracked open, the condensate trapped in the pipe lines
between the TAV2 and the exhaust steam range sprayed from the partially
dismantled valve.

The chief engineer became entangled in the staging securing rope when he
attempted to avoid the hot condensate that unexpectedly sprayed from the
valve.

Insufficient time was left between when the steam plant was shut down, and
the TAV2 was opened up and consequently the exhaust steam system had not
completely drained.

The engineers did not fully assess the exhaust steam piping system, and the
inadequacies in its drain arrangements. They did not take appropriate steps to
ensure that the pipe lines on both sides of the TAV2 were fully drained.

The control measures outlined in the vessel’s safety management system were
not implemented on 14 October 2005, and those implemented by the ship’s
engineers did not adequately protect them.

Neither the external audit on 23 July 2005 nor the internal audit on

19 August 2005 detected that permits were not being used on board

River Embley for tasks such as steam valve repairs, nor did they highlight that
JSAs such as the one titled ‘steam valves’ were not complete or signed off.

It is also considered that:

7.

If they had been implemented, the safety management system procedures

and associated checklists would not have ensured adequate protection for the
engineers working on the steam valve. Therefore the system was not an effective
defence.

The existence of a sizable experience gradient between the chief engineer and
the other engineers, along with a lack of team training, allowed a series of
‘single person’ errors to go unchecked and unquestioned.

The quick action of all concerned in administering first aid and facilitating a
timely helicopter evacuation assisted in minimising the effect of the injuries
sustained by the chief engineer.

23
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RECOMMENDATIONS

MR20060022

ASP Ship Management should review the safety management systems on board River
Embley and her sister ships to ensure they contain adequate control measures for
critical tasks such as a steam valve repair. The review should include all job safety
analysis data to ensure that the analysis is complete, reviewed and approved.

MR20060023

Ship owners, managers and auditing authorities should review routine safety
management system auditing plans to ensure that procedures and control measures
that are critical to personnel safety, such as work permits, tag-out systems and safety
analysis, are implemented on board all ships.

MR20060024

Training institutions, regulatory authorities and ship managers should consider the
implementation of a form of team resource management training for engineers.
This training should be aimed at encouraging the implementation of principles
and practices consistent with the STCW95 requirements for BRM training of deck
officers.
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SUBMISSIONS

Under Part 4, Division 2 (Investigation Reports), Section 26 of the Transport Safety
Investigation Act 2003, the Executive Director may provide a draft report, on a
confidential basis, to any person whom the Executive Director considers appropriate
Section 26 (1) (a) of the Act allows a person receiving a draft report to make
submissions to the Executive Director about the draft report.

The final draft of this report was sent to River Embley’s master, chief engineer, third
mate and third engineer, the Australian Maritime Safety Authority and ASP Ship
Management.

Submissions were included and/or the text of the report was amended where
appropriate.
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RIVER EMBLEY

IMO Number

Call sign

Flag

Port of Registry
Classification society
Ship Type

Builder

Year built

Owners

Ship managers

Gross tonnage

Net tonnage
Deadweight (summer)
Summer draught
Length overall
Length between perpendiculars
Moulded breadth
Moulded depth
Engine

Total power

Service speed

Crew

8018144

VJRY

Australian

Sydney

Lloyds Register of Shipping (LR)
Bulk carrier

Mitsubishi Heavy Industries
1983

River Embley

ASP Ship Management
51035

16 346

76 358 tonnes

12.321m

255 m

248.01 m

3535 m

1829 m

Mitsubishi MS-21-2 steam turbine

13976 kW
14.5 knots
20
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MEDIA RELEASE

Lack of safety measures led to chief engineer’s severe burns

An Australian Transport Safety Bureau (ATSB) investigation has found that a lack of
hazard awareness and safety control measures led to the chief engineer on board the
Australian bulk carrier River Embley sustaining burns to 45 percent of his body when
he was scalded by hot water that unexpectedly sprayed from a steam valve he and a
junior engineer were working on.

On the morning of 14 October 2005 the engineers were working in the engine

room while the ship was at anchor off Gladstone. While they were dismantling

the turbo alternator exhaust steam valve a thousand litres of pressurised hot water
unexpectedly started to spray from the valve and onto the chief engineer standing on
staging below.

In an effort to escape the hot water spray the chief engineer tried to jump clear of the
staging but became entangled in the securing rope which had formed a barrier.

The ship’s crew mounted an immediate first aid response and the master organised a
helicopter evacuation. The chief engineer was transported to Gladstone Hospital and
later transferred to the Royal Brisbane Hospital intensive care unit.

The report concludes that the engineers did not fully assess the exhaust steam piping
system and its drainage arrangements, or allow sufficient time for the exhaust steam
system to completely drain before starting to work on the valve.

The ship’s work permit system and job safety analysis procedures were not utilised
by the engineering crew and deficiencies in safety management were not identified in
two audits prior to the accident.

It is also considered that a sizable experience gradient between the chief engineer and
the other engineers along with a lack of training allowed a series of ‘single person’
errors to go unchecked and unquestioned.

The ATSB has made several safety recommendations aimed at preventing further
accidents.
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