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Overview 

Location 

Hong Kong 

Challenge 

Investigate the cause of self-

heating of steam coal cargo of 

Samarinda, Indonesian origin 

Solution 
Expert assessment by Crawford 

team of Marine Surveyors. 

Results 

Recommendations were made 

for monitoring the cargo hold 

temperature, gas levels and 

proper control of hatch cover 

opening / closing process along 

with maintaining hold bilges at 

minimal level to avoid  the 

moisture migration and oxidation 

through the cargo stack, and 

this expedited the cargo 

discharging process and 

subsequently reduced the cargo 

ROB in each of the cargo holds. 

“This incident showed the important 

need to identify the critical factors such 

as temperature and level of gases within 

the cargo holds, restrict oxygen access 

into the cargo holds, avoiding use of 

excessive water and subsequently 

keeping hold bilges dry to avoid moisture 

migration, all this would enable actors to 

take complete control of the situation.”  

Sumith Magamage  

Senior Marine Engineer 

Surveyor, Hong Kong 

 

 Coal Self-Heating & Combustion Hazard 
Management 
 

Self-heating of coal cargo 

Coal and related cargoes are shipped worldwide for heating, steam-

electric power generation and other industry usage as fuels which 

undergo combustion. If coal undergoes spontaneous oxidation and the 

energy released by this process remains trapped within and is not 

dissipated to the environment, it is known as self-heating. This may 

result in temperature rises and can lead to full combustion of the coal 

and consequently coal stack fires could occur. Self-heating of coal can 

result in secondary hazards, which include the production of excessive 

amount of carbon monoxide as well as other toxic and flammable gases. 

In addition, as any form of combustion consumes oxygen, so such 

environment could become depleted of oxygen and potentially 

dangerous to humans.  

The challenge 

Crawford Marine team was appointed by the vessel owner’s P&I insurers 

to investigate the cause of self-heating of steam coal cargo of Samarinda, 

Indonesian origin. The team was also asked to render possible assistance 

to the master and the crew in taking control of the prevailing situation, 

and to mitigate the losses and alleviate the potential risks, whilst the 

180,182MT Dead Weight Bulk Carrier vessel was discharging her cargo in 

Hong Kong.   

 

Circumstances 

The vessels at the terminal were unable to discharge the cargo 

continuously into the terminal storage facility at the nominal discharging 

rates as the Terminal reported problems with one of their major receiving 

storage silos facilities. Vessel continued to discharge in a slower phase 

only with the sufficient quantity required for ongoing 

consumption/burning for power generation.  The discharging operation 

was suspended intermittently and resumed only when their burner 

needed coal. This caused delays to the subsequent vessels. 

Subject vessel had to wait 12 days at the anchorage, prior to berthing at 

the terminal in Hong Kong, after six days of sea passage. The cargo 

discharging process was further delayed due to intermittent stopping  
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time without cargo operations which ranged from two to five hours on each occasion.   

The vessel had to suspend cargo operation after two days before shifting to outer port limits to shelter from a 

passing tropical typhoon for two days, before berthing again and resuming cargo operation.  

Upon six further days of cargo operation, smouldering was noticed at the starboard side forward section of the 

cargo hold #1, indicating possible signs of self-heating of the Steam Coal cargo, and the crew used water spray 

to control the situation.   

Rainwater entered the opened hatch covers during the vessel’s port stay. The prevailing rain delivered into the 

cargo holds water carrying in additional quantities of oxygen into the stack. The level of oxidization further 

increased due to the opened hatch covers, and in turn boosted the self-heating of the coal cargo with ongoing 

operations.   

Based on the evidence, the self-heating of the steam coal on board was attributed to the prolonged stowage 

within the vessel and slow discharging rate. Opened hatch covers for an extended period also resulted in the 

prolonged exposure of the cargo to the environmental conditions, thus increasing the oxidization of the cargo 

followed with subsequent  ingress of rainwater into the cargo holds during port stay which carried oxygen deep 

into the cargo stack.  All this, combined with the inherent nature of Indonesian steam coal, had acted to increase 

the risk of self-heating. 

 

The solution 

Crawford’s surveyor took immediate measures to check the temperature and gas-levels including LEL, oxygen, 

carbon monoxide, and methane for the hold bilges of all nine cargo holds. There were signs of self-heating of the 

cargo in all cargo holds. The carbon monoxide concentration of some cargo was found to be in excess of 

100ppm to 200ppm, with reduced oxygen levels, but there was no presence of methane (CH4) observed.   

Immediate measures were taken to close all the hatch covers, vents and access manholes covers of the cargo 

holds with a critical level of carbon monoxide concentration. Temperature monitoring and gas detection 

procedures of all cargo holds were implemented. This includes reporting and analysing all parameters of 

individual cargo hold every two hours, and taking necessary actions such as adjusting the discharging sequence 

and pushing terminal operations for an expedited cargo discharge process to remove critical and suspectable 

self-heating cargo from the vessel as a priority. 

Crawford’s expert instructed that spraying water directly onto the cargo should be minimized and/or avoided, as 

this could potentially accelerate oxidization of the internal stacks and lower cargo stowage of the hold. Water 

could also boost the oxidization of the coal stacks below the surface leading to a completely uncontrollable 

situation.  

By drawing out a proper and expedited cargo operation plan, Crawford worked with the vessel crew to keep 

hatch covers closed or sealed when not under cargo operation to minimize the exposure of the cargo to 

atmospheric oxygen. 

 

The Proximate Cause 

Based on the evidence, the self-heating of the steam coal cargo on board was attributed to several factors 

including: 

• Prolonged stowage within the vessel and slow discharging rate 

• The inherent nature of the steam coal cargo of Indonesian origin 
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• Opened hatch covers for an extended period that led to prolonged exposure to the environmental 

conditions and the ingress of rainwater into the cargo holds during port stay 

The Outcome 

The overall operation achieved  through this expedited cargo discharging process subsequently reduced the 

cargo ROB in each of the cargo holds, ultimately completing the entire cargo operation more efficiently and 

satisfactorily following the measures taken by Crawford team of Marine Surveyors working in close cooperation 

with the vessel crew and the terminal operations. 
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