Issue Paper
Refrigerated Container (Reefer) Explosion
Background
On 18 October 2011, Maersk Line informed the World Shipping Council’s Safe Transport of Containers
Working Group that it had recently experienced three cases in which refrigeration units had exploded
for no apparent reason. The explosions occurred on three separate occasions in 2011 in Itajai, Brazil and
Cat Lai, Vietnam. Two men died in Vietnam and one in Brazil as a result of the explosions. CMA CGM
also reported that explosion occurred in one of their refrigerated containers in Qingdao, China, in
October.

US reefer technology provider Carrier Transicold has identified the port where the four reefer machines
that experienced compressor ruptures received refrigeration system service work at Cat Lai in Vietnam.
Maersk Line identified the malfunctioning containers underwent gas system repairs and maintenance at
the same repair yard in Vietnam between 30 March 2011 and 25 April 2011.

Investigation into the causes of explosions
While the precise causes of the explosions are still under investigation, preliminary analysis appears to
confirm suspicions that the cause of the explosions was contaminated gas in the cooling units.
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Smidt-Nielsen, General Director of Maersk in Vietnam, tells Financial Times’ beyondbrics

Peter

that the

situation is “very unusual” although he knows of one similar case in the 1980s and another one in the
1990s. Consultants Cambridge Refrigeration Technology, which is helping Maersk Line with its
investigation, said material recovered from the exploded units had been analysed and evidence pointed
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to a counterfeit refrigerant being to blame for the explosions .
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Carrier Transicold stated in their 8 November 2011 letter

that “Independent lab analysis of one

quarantined reefer container unit has definitively identified R40 as a contaminant.” In its 16 November
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2011 letter , Daikin informed it had analyzed the contents of the gas which was extracted from a
compressor and R40 was identified.

R40, also called methyl chloride or chloromethane, is a hazardous chemical compound that is extremely
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flammable .

It was a widely used refrigerant, but its use has been discontinued due to its toxicity and

flammability. The most important use of methyl chloride today is as a chemical intermediate in the

1
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production of silicone polymers. According to Neutronics Inc.’s R40 alert , R40 reacts with aluminum
and creates Trimethylaluminum which is a pyrophoric substance that will ignite spontaneously in air.

Summary of actions taken
Various actions have been undertaken by concerned stakeholders to address the safety issues in such
situations:

−

Maersk Line has grounded 844 refrigerated containers that may contain contaminated coolant
fluid, while CMA CGM has grounded 332 and Singapore-based-APL has grounded around 103 as
a precaution safety measure.

−

Maersk Line has also issued guidelines that any suspect boxes be cross- stuffed, the machinery
unplugged and the containers be stored in an isolated position with the machinery facing away
from people or traffic.

−

Saigon New Port (SNP), operator of Cat Lai container terminal, has appointed Tan Cang
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Technical Service JSC (TCSC) as the only supplierof refrigerant

“for all the items of M & R

(maintenance & repair) requiring the refrigerant serving for the reefer containers at SNP’s
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facilities” .

Furthermore, fluorocarbon producers have warned customers to only purchase refrigerants from
authorized suppliers. They are also adopting measures to address counterfeit refrigerants:

−

Honeywell started using new security measures to detect counterfeit refrigerants. The new anticounterfeit technology allows for the identification of non-authentic products much faster and
more easily than was previously possible.

−

DuPont Refrigerants has initiated DuPont Brand Assurance Program.

The Brand Assurance

Program uses a proprietary DuPont technology which involves 3D holographic label.

The boiling point of R40 is similar to that of R134a, hence it is very difficult to detect R40 when they are
mixed in the refrigerant system.

Various stakeholders are developing methods to check if R40 has been

mixed with R134a refrigerant.

−
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Maersk Container Industry, in its 21 December 2011 Safety Notice , suggests the only practical
method to ensure that R134a being added during service repairs is free from R40 and any other
chemical containing chlorine, is to use a halide lamp to test each R134a cylinder for any chlorine
contamination.
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Star Cool’s Service Bulletin

provides a guide to test R134a for any chlorine

contamination.

−

Neutronics’ R40 alert states that “the ONLY acceptable readings on Neutronics Ultima ID DX or
HV series refrigerant identifiers for a "virgin" R134a cylinder are:
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−
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US-based Society of Automotive Engineers (SAE), in particular SAE’s, will be discussing the R40
issue during the January 17, 2012 SAE Interior Climate Control Standards Committee meeting at
MACS 2012 Convention in Las Vegas, Nevada.

Issues for National Ozone Unit:
HFC-134a is the widely adopted alternative refrigerants for refrigeration and air-conditioning equipment
including domestic refrigerator, Mobile A/C systems, and reefers. There is evidence that R40 has been
supplied in 30lb. cylinders and marked as R134a. R40 and R40 mixed with other refrigerants have been
used by the refrigeration technicians to service, both stationary and MAC thinking it was the real R134a.
It is advisable for the National Ozone Unit to consider various measures to address the issue of
counterfeit refrigerants to avoid widespread damage to RAC systems and negative opinions against ODS
alternatives in the country.

−

Coordinate with RAC equipment manufacturer (mobile A/C, domestic and refrigerator,
compressor) to provide notice to their dealers.

−

Coordinate with refrigerant importers/distributors to check existing refrigerant stock for
contamination and to provide notice to their customers to do the same.

−

Inform Customs officials to be more vigilant on fake R134a gas and to use refrigerant identifiers
to check for their purity level. Also inform the Customs to be mores careful on checking imported
refrigeration systems(not only refrigerants cylinders)for which they will need to work more closely with
the standardization institutes and laboratories to increase their controls level.

−
−

Coordinate with refrigeration associations to provide notice to their members.
Disseminate information to media, in particular those related to refrigeration and airconditioning, to spread out the news among relevant stakeholders.

−
−

Disseminate safety measures adopted by producers
Meeting with shipping companies to check if any suspected reefer are quarantined in their
shipyard and to check for any contamination.

−
−

Alert Naval/Coast Guard personnel
Coordinate with National Standardization Institutes or authorities to take necessary action
against any produced, imported or exported counterfeit refrigerants and also Refrigeration
systems. National standardization institutes’ role and responsibilities to

set up a screening,

compatibility testing and inspection services could be included in the network countries’
national ODS rules and licensing systems.

Issues at Regional level for CAP:
-

Communicating with those companies which have already taken necessary actions against
counterfeit refrigerants (see the attachments) to get more information about their monitoring
results and findings which could be shared with all network countries during the forthcoming
networks conferences in 2012.

-

Coordinate with safety inspection

authorities and key beneficiaries

to find more details of the

root causes of these accidents trying to find the source of the contaminated refrigerants.

-

Inform World Intellectual Property Organization(WIPO) to include this issue in their ongoing
works on counterfeits.
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