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Fires on Containerships
- The Challenge
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Cargo fires on container ships are a particularly alarming threat with significant loss of life, cargo and detrimental effects on the coastal and marine environment.

These fires have become particularly widespread over the last 5-6 years keeping pace with the constant increase in the size of those ships, and a global fleet that has seen a capacity increase of almost 30% in the VLCS and ULCS classes in the last two years alone.
Despite amendments to SOLAS regulation II-2/10 in 2014 (resolution MSC.365(93)), where the outfitting of container ships with mobile water monitors and water mist lances became mandatory for newbuildings from 1 January 2016 onwards, the situation does not seem to be improving.

This is largely due to the fact that once a fire breaks out, its suppression is practically impossible. (Imagine a hotel the size of 4 football fields with 5000, 13000, or even 24000 rooms accessed by a 60m wide corridor, or only by crane, or mostly not at all!)



Fires of Containers start 
from the Contents
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It is a fact that the vast majority of container fires originate from their contents. And of course, the declaration of the contents is mandatory and since the declared cargo is classified as dangerous, it is subject to discriminatory treatment in terms of its handling and storage, or its complete prohibition, based on the existing IMDG regulations of the IMO.
The big problem, however, is misdeclared cargoes. Thus, while on a global scale a percentage of the order of 5-10% of the contents of containers is officially declared as dangerous cargo, the extent of cargo misdeclaration is impossible to determine.
However, the subsequent investigation of many large-scale incidents/accidents shows that these are perhaps the most important factor in the occurrence of fires or explosions on container ships. A fact that prompted major international carriers (Evergreen, Hapag-Lloyd, OOCL, etc.) to introduce from 2019 onwards fines ranging from $4,000 to $35,000 for shippers who make incorrect or false cargo declarations.



Cause: Act of God, or 
                      Misdeclared Cargoes? 

o 250mil containers in annual traffic
o Containers cannot be opened for inspection (unless…)
o Contents (& Weight) often Misdeclared
o Misdeclared Contents - Serious Cause of Fire Incidents 
o Misdeclared Weight – Serious Cause of  Stack Collapse
o Crackdown Efforts Unsuccessful

o Typical Reactive Hazardous Commodities:

• Charcoal / carbon 
• Calcium Hypochlorite 
• Lithium-ion batteries 
• Cotton and wool 
• Fishmeal and krill 
• Seed cake 

o
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And while carriers have the right to audit, which they do on a case-by-case basis, particularly if a shipper's credentials are suspect, the volume of containers handled (about 250 million units per year at the current time) and the speed at which they move make it essential. control impossible. That is why large-scale incidents are increasing over time (1)
The threat of a monetary fine does not seem to be a deterrent for shippers who unknowingly misdeclare, nor for those who knowingly make a false declaration, if their benefit is greater than the fine and the probability of being checked is small.
As for the first category of shippers, interdisciplinary organizations such as CIG (Cargo Integrity Group) member of ICHCA seeking the facilitation and wider adoption of the IMO/ILO/UNECE Code of Practice for Packing of Cargo Transport Units (Code of Practice for Packing of Cargo Transport Units 2014) better known as the CTU Code have compiled a list of the 15 most dangerous cargoes, of which the first 6 (coal and charcoal, calcium hypochlorite, lithium-ion batteries, cotton and wool, fishmeal and krill, seed cake) have ' repetition cause spontaneous combustion accidents. CIG has also drawn up a relevant Questionnaire (Container Packing List) in various languages ​​that is filled out by shippers and other stakeholders.



Fire-Fighting Rules 
& Practices

o Water Monitor & Water Mist Lance 
Compulsory on Containerships NB 
since 2016 (acc SOLAS)

o Fire-Fighting Vessels
o Approach to a Nearby Port

Courtesy of Survitex - XFlow  

Conclusion:  
Fire Prevention is better than Fire Fighting



Courtesy of Container News

Other Major Risks

Challenges

o Misdeclared Weights – Stack Overload
o Twistlocks Not In Place   

 Weight of containers not verified at port
 Loading sequence based on declared weight
 Stack overload - stack collapse over voyage
 Containers out-of-shape or light weight can result in 

twistlocks not-in-place,  non-locked.   



The SEC Innovative CMS Solution

 Containers Temperature Monitoring / Fire Prevention,  AND :

 Containers Weight Measuring

 Twistlocks Locking Detection



SEC Container Monitoring System (CMS) 
                                                 – The Project    
              

The Functions – In Port & At Sea

 Temperature Monitoring - Fire Prevention
 Containers Weight Verification
 Twistlocks Locking Confirmation

o Fire Prevention via Real-Time Monitoring 
Temperature Change on All Containers Aboard 

o Self‐learning FEM Model
o No Amendments to Port Operation
o Route Recommendations to avoid excessive loads 

to cargo

The Project
o Funded by the German Federal Government
o Period 1.7.23 – 30.6.26 ( 3 Years)
o In Operation ~ 1.5 Years



SEC Container Monitoring System (CMS) 
                                            - The Components
                                                 
              

Load Cell
Component

 Semi-Automatic Twistlock
 4 Calibrated Load Cells
 Battery Powered (*)

Function
In Port:  
• Measures Weight
• Detects Added Stack Container
At Sea:  
• Measures Dynamic Load
• Detects Container Loss __________________________

(*) battery replaceable min. every 5 years 



SEC Container Monitoring System (CMS) 
                                            - The Components
                                                 
              

Built-in 
Thermo-Sensor

Component

 HD-FAT Twistlock
 Battery Powered (*)

Function
In Port:  
• Loading of Container
• Locking Status
At Sea:  
• Local Temperature Change

__________________________
(*) battery replaceable min. every 5 years 



SEC Container Monitoring System (CMS) 
 - Temperature  Monitoring                                      
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Features

 Individual Container Temperature Monitoring
via Twistlock built-in Themo-Sensors

 Evaluates Temperature Changes in relation to:
  
o Sun or Shadow, 
o Container Position, 
o Vessel Course &
o Time,  Duration

 Twistlock Sensors indicate also Locking Status



SEC Container Monitoring System (CMS) 
                             - Temperature  Monitoring                                      
              

Temperature Relative Change Calculation – Delta Ambient vs IRE  



SEC Container Monitoring System (CMS) 
     - Weight Verification                                       
                                                 
              



SEC Container Monitoring System (CMS) 
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SEC Container Monitoring System (CMS) 
     - Weight Verification                                       
                                                 
              



SEC Container Monitoring System (CMS) 
     - Weight Verification                                       
                                                 
              



SEC Container Monitoring System (CMS) 
                                                 
              



SEC Container Monitoring System (CMS) 
     - Installation Design
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SEC Container Monitoring System (CMS) 
     - Installation Design
                                                 
              



SEC Container Monitoring System (CMS) 
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SEC Container Monitoring System (CMS) 
     
                                                 
              



SEC Container Monitoring System (CMS) 
     
                                                 
              



Application & Timeline

 Newbuildings & Existing Vessels
 Return on Investment



Thank you very much for 
your attention!
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