


Safe Transport Certificates Tailored to Used, DDR, and Waste Batteries

How Safe Transport Certificates can be enhanced for Used, DDR, and Waste batteries.
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Mitigating Container Fire
Risks: The Critical Role of
Temperature Monitoring

With the shipping industry facing increasing challenges in ensuring the safe transport of
temperature-sensitive cargo, an internationally recognised set of standards is crucial for ensuring that all
shipments are handled properly, with safe temperatures maintained throughout every journey. The
guidelines set by the International Maritime Organisation (IMO) on the safe transport of dangerous
goods by sea—also known as the IMDG Code®—are an important starting point.

According to the IMDG Code®, packages and cargo must be stowed at least 2.4m away from heated ship
structures, such as steam pipes, heating coils, top or side walls of heated fuel and cargo tanks, bulkheads
of machinery spaces, or other hot surfaces where the surface temperature can exceed 55°C. Certain
cargo types may require "under deck" stowage to avoid direct sunlight or high temperatures. For those
stowed on deck, depending on the nature of the goods and the planned voyage, precautions should be
taken to ensure that exposure to direct sunlight is reduced or avoided altogether, with the assumption
that 35°C is a key threshold for critical cargo.

We also observe that individual groups and organisations are implementing their own strategies,
operational protocols and technologies to regulate and control temperature, mitigate these risks and
prevent potential damage. For instance, in response to China’s Ministry of Transport requiring Mainland
ports to conduct spray cooling operations on hazardous materials on-site during the high-temperature
summer season (mid-Jun - mid-Oct) to ensure the safe storage of potentially hazardous cargo containers
in the port area, Shanghai Container Terminal has deployed a water sprinkler system which
automatically activates when ambient temperature rises above a threshold of 35°C to cool down
containers with critical cargo.

Monitoring the temperature of containers before overheating and the impact of sunlight on
temperature change are also paramount precautions. More advanced devices, like Thermal Imaging
Cameras (TIC), Temperature Data Loggers, and Portable Weather Stations, are now available for vessel
operators and terminals operators to monitor temperature changes in real time, keep track of the
container temperatures and collect weather data. Some ports have been upgrading their equipment
with infrared temperature-scanning systems to exercise proactive temperature monitoring of hazardous
containers. If a container's temperature exceeds 35°C, the system automatically initiates spray cooling
until the temperature drops.
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Equipped with more advanced technology and monitoring tools, the maritime industry is also able to do
more and more in-depth studies on temperature control. Below are some of the key findings from a
study by one of the world's top ocean carriers based on 38 surveys conducted in the past 2 years,
analysing the factors and conditions that impact containers’' temperatures:

* The colour coating and material of a container has a significant impact on the inside
temperature of containers while exposed to direct sunlight. At noon under direct sunlight,
unplugged reefer containers with white coating enjoy an internal temperature 20°C lower
than general containers with maroon coating under similar conditions

* Where a container is stowed is another important factor. A general container placed
below other containers—compared to a general container directly exposed to
sunlight—experiences a 14°C lower temperature after 9 hours of exposure.

+  One September voyage from China to the US East Coast via the Panama Canal had ambient
temperatures above 35°C in the cargo hold for over 12 days (between Mexico and New York).
Hence, location and seasonality are also important parameters for risk assessment.

Illlustrative Impact of High Temperature Exposure

13-Sep-24
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Pacific Ocean

Data from a vessel travelling from China to the US in September shows the cargo was exposed to
temperatures of over 35°C for 12 days.
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A better understanding of these factors can help vessel operators, terminals, and depot operators to
consider these impacts and take more effective precautions when they are planning for stowage of
containers, both on the yard and the vessel.

However, these steps alone are not sufficient. It is also essential that accurate and streamlined
information be exchanged between carriers that accept the booking from cargo owners—collecting the
relevant information from the shipping instruction phase—and vessel operators who plan and execute
the cargo stowage. This information should also be shared with terminals and depot operators as critical
input for cargo storage before load on vessel and post discharge. In a typical shipment, at least five or six
parties are involved in the communication chain. Over the years, the industry has developed a
comprehensive handling procedure for Dangerous Goods which are regulated by the International
Maritime Organisation (IMO). However, accurate and streamlined exchange of data among all
stakeholders to identify temperature-sensitive and critical cargo before a stowage plan is developed still
presents a significant challenge.

To ensure effective communication between all parties in the shipping process, it is crucial to
standardise the protocol for data exchange. This should be built upon a standardised framework to
ensure vital information about temperature-sensitive cargo is captured.

For example, the SMDG standard offers a valuable framework for carriers, vessel operators, depot
operators, and terminals to exchange essential cargo data. This includes defined attribute codes for
non-dangerous, temperature-sensitive cargo (for instance, LIO for Lithium-lon Batteries). This
information should be included in EDI messages, such as the Container Announcement (COPARN),
Container Gate-in/Gate-out Report (CODECO), Container Discharge/Loading Report (COARRI), and the
stowage plan of a container vessel (BAPLIE) to ensure consistent data exchange among all stakeholders.

Streamlined Information Flow for Effective Temperature Control

Container Information Flow
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Proposed container information flow for temperature-sensitive cargo leveraging SMDG code.
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Today, carriers face growing challenges in safely transporting dangerous
goods, driven by rising shipments of batteries for electric vehicles, new
energy solutions, and consumer electronics, as well as increased demand
for used and damaged battery shipments. This calls for new methods in
safer handling and smarter stowage planning. Strategies like temperature
optimisation that incorporate elements, such as predictive weather data
and thermal profiling, can improve fire risk mitigation. At SMDG, we're
collaborating with partners like GSBN to standardise data exchange
protocols around these approaches, supporting a safer, more resilient
global supply chain.

— Ann-Christin, Chair of SMDG

J)

By leveraging SMDG codes, the industry can minimise miscommunication and enhance operational
efficiency by paying special attention to critical cargo. Adopting a standard data exchange pattern can
ensure all parties receive consistent and accurate data about the nature of the cargo. Given that
information exchange predominantly occurs through digital channels like Electronic Data Interchanges
(EDI) and Application Programming Interfaces (APl), adopting an industry-wide standard would
significantly decrease integration complexities.

Enabling all parties involved to exchange data using the SMDG format also reduces delays associated
with data verification and clarification. These industry standards will accelerate the digital
transformation of operations while decreasing the likelihood of human errors and offline
communications.

By leveraging critical data such as attribute codes and converting findings from studies on factors
affecting cargo hold temperatures into actionable insights, companies can update their Standard
Operating Procedures (SOPs). This will allow them to identify and label critical or temperature-sensitive
cargo within their systems and to take appropriate precautionary measures. Operators will be alerted
about which proactive measures to enable during the stowage planning phase to avoid incidents.

With advancements in technology enabling cost-effective, real-time temperature monitoring during
transportation—coupled with innovations and research conducted by leading terminals and shipping
lines—new knowledge and best practices on temperature-sensitive cargoes is continuously emerging.

Information exchange is crucial to ensure that all parties handling the cargo during transportation have
a shared understanding of the risks associated with it. This is especially important for
temperature-sensitive cargoes. In this context, industry standardisation bodies like SMDG can play an
important role by standardising data exchange protocols and elements, ensuring that everyone involved
is aware of the potential risks and can act according to the SOPs.

Furthermore, industry organisations like the Cargo Incident Notification System (CINS), which focus on
improving cargo transportation safety, can play a vital role in supporting industry collaborations in
developing and sharing guidelines on container temperature management, monitoring and best
practices. This helps industry players ensure their standard operating procedures (SOPs) remain up to
date.

By aligning efforts across knowledge sharing, information exchange, and standard-setting, the industry
can create a safer and more efficient transportation ecosystem that protects cargo, mitigates risks, and,
most importantly, safeguards human lives.
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Conclusion

While the safe transport of dangerous goods has always been a critical concern for the shipping industry,
the nature of the challenge has changed. Rising demand for shipping lithium batteries that are prone to
uncontrollable fires when mishandled, coupled with new challenges arising from the circular economy and
the need to recycle those batteries, has added a new layer of complexity to the issue. These fires not only
endanger crews and vessels but also threaten other cargo and the environment, making the management
of such shipments riskier than ever before.

Promising mitigation techniques, such as enhanced temperature control measures, represent a step in the
right direction to address these challenges. However, their successful implementation hinges on accurate
and trustworthy data. The present reliance on paper-based declarations and certificates leaves carriers
vulnerable to misdeclarations and fraud, whilst their verification is time consuming and still leaves a lot of
room for risk. For the customer, this also becomes a cumbersome process as requirements and processes
vary between carriers and are very complex to comply with. In short, the paper-based approach for the
declaration and certification of lithium batteries is no longer fit for purpose in today's environment.

For this reason, trusted end-to-end data sharing and automated verification is crucial to enhancing safe
handling and transport of lithium batteries. In this regard, the shipping industry requires a collaborative,
technology-driven infrastructure to enhance transparency and accountability, as well the participation of
accredited testing laboratories.

Addressing this, GSBN has significantly grown its ecosystem of accredited testing laboratories in China with
two aims. First, is to create a “chain of trust” across the process from laboratory to customers, providing
immutable information via the blockchain. Second, is to actively collaborate with these different parties to
create a new protocol of trusted data sharing and verifiable certification. This enables carriers to verify
information, streamlining the entire process and enabling them to handle lithium batteries properly.

These advances in safe transport techniques, together with a trusted digital protocol, benefits all
stakeholders. Shipping companies gain improved safety and operational efficiency through trusted data
and streamlined approval processes with clear audit trails for investigation if required. Customers gain
confidence with a simplified and more streamlined DG and critical cargo booking approval process.

Accredited testing laboratories enhance the value of their certificates and ensure that paper certificates
are not misused. Insurers benefit from fully auditable datasets for both the booking approval and any
actions taken by carriers that may influence premium readjustment.

Yet this is just the beginning. For enhancements in the safe transport of lithium batteries, critical cargo, and
dangerous goods to become systematic and for further innovation to flourish, collaboration across the
industry is key. Carriers, customers, insurers, and laboratories must work together—developing new
techniques, adopting new solutions, and sharing learnings with each other.

GSBN is ready to facilitate this collaboration and provide its platform to
enable data sharing. GSBN invites industry stakeholders to participate in
this vital effort, enabling not only safer logistics, but also a foundation
for long-term resilience.
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About GSBN

Enabling paperless, accessible, and sustainable global trade.

The Global Shipping Business Network (GSBN) is a neutral, not-for-profit consortium whose mission is to
enable paperless, accessible and sustainable growth in global trade with its data infrastructure and
ecosystem of partners. GSBN facilitates trusted collaboration between participants across the shipping
industry to enable greater efficiencies, and paperless trade as well as supporting the shipping industry's
decarbonisation transition.

GSBN's ecosystem includes shipping lines, terminals, banks, application developers and other consortia.
The entire network accounts for more than half of the containers handled in the world.

Learn more about us www.gsbn.trade.
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