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Tujuan pembahasan 

 Agar para peserta mengenal sifat 2 batubara 

 Agar para peserta dibekali tata kelola penanganan muatan 

curah batubara secara aman 

 Agar dapat membantu mencegah terjadinya kecelakaan : 

      keracunan gas, kebakaran, peledakan pada waktu 

      pelaksanaan bongkar muat muatan Batubara 



Materi pembahasan 

 Latar belakang 

       COAL import export countries 

       Data kecelakaan bulk handling 

  Acuan Safety 

 Pengenalan sifat2 Cargo batubara  

 Prosedur pemuatan yang aman   

 



COAL  

import export countries 



Latar belakang 

 

 Over the past few years there have been numerous 
incidents involving coal loaded from ports in 
Kalimantan province ranging from serious cases of 
self-heating to cargo fires. 

 Low rank (geologically immature) coal, such as 
loaded off Kalimantan, is particularly susceptible 
to self-heating and may spontaneously combust if 
loaded at a temperature in excess of 55°C.  

 Coal awaiting shipment is often stored in barges 
close to the anchorage areas where it may be 
exposed to strong winds and rain. Such conditions 
may promote self-heating, and barges containing 
coal with a temperature exceeding 55°C have 
sometimes been encountered. 
 



 Most Indonesian coal has a maximum particle size in 

excess of 7mm and accordingly the transportable 

moisture limit (TML) is not normally a problem. 

 The majority of cases involved the loading of low-grade 

coal with temperatures in excess of 55°C. They advise 

that there are apparently a number of operators who 

are shipping coal without following accepted industry 

good practice. Such operators may mis-declare cargo as 

not being prone to self -heating or provide no details of 

the self -heating or methane-emitting characteristics of 

the cargo.  



 



Coal carrier casualties 



The fires and explosions on board bulk carriers are 

often caused by heating Coal.  

Despite only 52 such incidents occurring in last 43 

years, the vessel‟s crew must always bear in mind 

specific coal characteristics and take all necessary 

precautions when loading coal cargoes. 





Pengenalan sifat2 cargo 

Batubara 



Nature of the hazard 

 
The schedule in Appendix 1 of the Code refers to the Bulk Cargo 

Shipping Name (BCSN) “COAL (bituminous and anthracite)”.                        

As material hazardous in bulk (MHB) it is placed in Group B (and A). 

Group B cargoes possess a chemical hazard; coal may create    

flammable atmospheres, may heat spontaneously, may deplete the 

oxygen concentration and may corrode metal structures.                 

When  oxidises (generating heat) it releases the toxic gas carbon 

monoxide. 

Group A cargoes are defined as those which may liquefy if shipped at 

moisture contents in excess of their transportable moisture limit (TML). 

Procedures and precautions for safe shipment are described in the 

appendix to the schedule in the Code. 



IMSBC   Description  

Coal (bituminous and anthracite) is a natural, solid,            

combustible material consisting of amorphous carbon and 

hydrocarbons. 

Characteristics 

 

 

 

Hazard 

 Coal may create flammable atmospheres, may heat spontaneously, 

may deplete the oxygen concentration, may corrode metal 

structures. Can liquefy if predominantly fine 75% less than 5 mm 

coal. 

 

Stowage & segregation 

 Refer to the appendix to this schedule. 

 

Hold cleanliness 

 Clean and dry as relevant to the hazards of the cargo. 

 

Angle of repose Bulk density (kg/m3) Stowage factor (m3/t) 

Not applicable 654 to 1266 0.79 to 1.53 

Size Class Group 

Up to 50 mm MHB B (and A) 



According to IMO classification, coal is stated as MHB 

(Materials Hazardous only in Bulk).  

Below are the three characteristics of coal that need to 

be considered: 

 
 Methane Emission 

Most coals emit methane, which is highly explosive if a 
gas concentration of 5% to 16% is present in the 
atmosphere.  

A naked flame or spark is sufficient to ignite it.  

Methane is lighter than air and so it floats towards the 
top empty part of the cargo compartment and may 
even enter adjacent compartments, including a hatch 
top.  

Coals cargoes that emit methane should be            
monitored carefully and, if the methane level becomes 
unacceptable, surface ventilation should be carried out 
as recommended by the IMSBC Code. 
 



 

 ……Methane (CH4) 

 

to ensure that the methane content of the 

atmosphere inside the cargo holds is always less than 

20% of the Lower Explosive Limit (LEL) for methane. 

If coal with a methane hazard is to be loaded, all 

sources of ignition (eg smoking, hot work, naked 

flames, activities that may produce sparks) should be 

prohibited on deck, within the cargo spaces and 

inside enclosed spaces adjacent to the cargo holds.  



 Extremely  flammable  

  A simple asphyxiant (displaces oxygen), 
but does not itself cause significant 
physiological responses. 

 Has a wide explosive range, and a low 
flash point. These characteristics result 
in a substantial fire and explosion 
hazard. Methane will also react with 
some oxidizers spontaneously. It is also 
possible to have other flammable gases 
in sewers that originate from spills and 
leaks of flammable liquids. 
 

IMDG code 

Methane     C H4     UN  1971 



 Self-Heating, Oxygen Depletion  

and Carbon Monoxide (CO) 

 Some coal cargoes may self-heat due to oxidation.               

This process produces carbon monoxide, an extremely toxic, 

odorless and colorless gas which also depletes the amount of 

oxygen in the atmosphere. Since introducing fresh air into the 

cargo spaces will increase the risk of combustion, self heating 

coal should be ventilated only if it becomes necessary to 

dissipate the accumulation of methane gas. Any ventilation 

carried out in such circumstances should therefore be kept to a 

minimum.                                                                                

If self-heating coal reaches a temperature of 55°C or over it 

may spontaneously combust. 



 Corrosion 

Some types of coal react with water to produce acids 

that can cause excessive corrosion of the ship‟s 

structure, known as “cargo corrosion”.                                             

As a result of the chemical reaction during the process 

of forming acid and then corrosion, color less and odor 

less gases such as hydrogen are produced. 

Flammable and toxic gases, including hydrogen, may be 

produced, much lighter than air, and has flammable 

limits in air of 4% by 75% by volume.                                            

The hold bilges levels should be systematically 

monitored including pH values.  

Should the pH indicate that a corrosion risk exists then 

the bilges should be kept dry to reduce any possible 

accumulation of acids on tank tops and in the bilge 

system. 

 



Can Test 

Before 

After 

 Able to  liquefy 

     

if predominantly fine 75% less 

than 5 mm coal.  



Prosedur pemuatan 



Prior to loading 
  Documentation (IMSBC Code section 4) 

● shipper to supply complete documentation relating to the 
cargo identified by BCSN as required by the Code (secondary 
names may be used in addition) 

● coal must be declared as either Group B or                       
as Group A and B 

● check that shipper has not used outdated classifications 
such as “Category A” when describing the cargo 

● if the shipper declares a value for the TML (Group A cargo) 
check that additional certification as required by the Code is 
supplied including recent (less than 7 days) representative 
cargo moisture content analysis 

● consider all coal loaded in Indonesia as having the 
potential to self heat,                                                    
irrespective of the wording of the shipper‟s declaration. 



Hold preparation                   
(IMSBC COAL schedule and Appendix) 

 

● all cargo spaces and bilge wells clean and dry 

● all residues of waste material or previous cargo 

removed 

● all electrical cables and components in cargo 

spaces and adjacent enclosed spaces free from 

defects. Such cables and components to be safe 

for use in an explosive atmosphere or positively 

isolated. 



Vessel instrumentation 

 
● equipment to measure methane, oxygen and carbon 

monoxide in the hold atmospheres without entering the 

cargo space 

● equipment to measure pH value of cargo space bilge 

samples 

● it is recommended that a means of measuring the    

temperature of the cargo whilst it is being loaded and 

during the voyage is available.                                            

(Infa red thermometers are an invaluable addition to 

standard thermometers in this regard but only measure the 

surface temperature. Probes can typically measure at 

depths up to 1m below the surface). 



Gas sampling point 



Temperature monitoring 

● temperature of the cargo to be monitored prior to 

loading. Look for „hot spots‟ 

● any cargo at a temperature in excess of 55 deg.C 

should not be loaded 

● note that coal cargoes delivered to anchorage in 

barges may be particularly susceptible to self- 

heating as they are exposed to the wind 

● shippers and surveyors may quote an „average 

temperature‟ measurement in relation to a barge 

cargo in order to establish a value below 55 deg C.                                   

The Code does not recognize this methodology. 



During loading 
  Temperature monitoring 

● monitor the temperature of the cargo regularly during loading, not just 
when the first barge arrives. The cargo is likely to be hotter towards the 
bottom of the stow in the barge 

● reject any cargo at a temperature in excess of 55 deg. C 

● do not stow cargo adjacent to hot areas.  

Ingress of air 

● employ „soft loading‟ as much as is possible 

● as cargo in partially filled holds will be exposed to ingress of air, avoid 
undue delays when loading 

● if delays occur, close partially filled holds and do not ventilate. 



 

 



After loading 

  Trimming 

● trim the cargo as level as possible to the boundaries of 

the cargo spaces 

● shippers may resist requests to properly trim, insist that 

they do so. 



Cargo monitoring 

  close and seal the holds immediately after 

loading in accordance with the Code 

recommendations for self-heating coals 

  begin monitoring of the hold atmospheres for 

methane, carbon monoxide and oxygen 

immediately, recording the results and the time 

they were obtained 

  gas monitoring to be done through proper fittings 

in the holds as described in the Code, not through 

open accesses or covers. 



IMSBC Code 

The IMSBC Code requires at a minimum that 

the shipper (or agent) provides cargo details 

( Cargo Declaration) , including:  

 Moisture content.  

 Sulphur content. 

 Particle size. 

 Information on whether the cargo may be 

liable to emit methane or self-heat, or 

both.  



Persiapan Pemuatan Batubara- 

Tugas Surveyor 

 Contact the shippers prior to the vessel‟s arrival to 

identify the location of the stockpiles or barges      

Check the accuracy and validity of the information 

shown on the Cargo Declaration 

 Ensure that the arrangements on board are satisfactory 

and comply with IMSBC Code requirements including: 

the provision of at least two gas sampling points per 

cargo space, one on each side  the availability of at 

least one multi gas  analyser capable of measuring 

methane, oxygen and carbon monoxide 

 

 



If the shipper has declared that the cargo is liable to emit 

methane or the methane concentration, the following additional 

precautions should be taken: 

 

  Surface ventilation should be maintained; 

  Hatch covers should not be opened until the 

accumulated gases   have been removed. Hatch covers 

should then be opened carefully ensuring no sparks are 

initiated; 

  All enclosed spaces such as store rooms, tunnels and 

passageways, etc., should be thoroughly monitored for 

methane; 

  Enclosed hatch covers should be ventilated. 



 the presence of a calibration certificate and an up to date 
service record for each multi gas analyser 

 the means to test the pH value of cargo space bilge samples 
without entering the holds 

 the posting of signs prohibiting naked flames, smoking, hot 
work, chipping and activities that may create sparks 

 Confirm that the vessel‟s multi gas  analyser(s) are working 
correctly and that the crew is familiar with their use 

 Check the temperature of the coal presented for shipment to 
confirm that it is suitable for loading 

 Reject barges containing coal with a temperature higher than 
55ºC or exhibiting any other signs of self-heating 

 

 



If the shipper has declared that the cargo is liable to self heat, 

then the following additional precautions should be taken: 

• If required, the Master should seek additional guidance from 

the shipper on the adequacy of the existing precautions 

• if analysis of the atmosphere of the cargo compartment 

indicates an increased carbon monoxide concentration, then: 

• The hatch covers should be closed after loading and additional 

seals applied; 

• Surface ventilation should be kept to a minimum; 

• Carbon monoxide concentration should be regularly measured 

and recorded; 

• Double bottom tanks with fuels should not be heated during 

the voyage; 

• If the hold temperature exceeds 55°C or the carbon mono 

oxide concentration rises  teadily, expert advice should be 

sought. 



Loading quantity 

 The vessel should not in any case be 

overloaded and the Master of the ship has to 

reserve his right to stop loading in the case 

where there is any suspicion about the 

correctness of the cargo data. 

 Moreover, the Master should not tolerate any 

pressure from charterers or shippers in order to 

load the cargo if he is not sure enough about its 

nature. 
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