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. Peter
Smidt-Nielsen, general director of Maersk in Vietnam, tells beyondbrics® that the situation is “very
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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 to a counterfeit refrigerant

being to blame for the explosions’.

Carrier Transicold stated in their 8 November 2011 letter® that “Independent lab analysis of one
qguarantined reefer container unit has definitively identified R40 as a contaminant.” In its 16 November
2011 letter®, Daikin informed it had analyzed the contents of the gas which was extracted from a
compressor and R40 was identified.

R-40, also called methyl chloride or chloromethane, is a hazardous chemical compound that is extremely
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

1http://bIogs.ft.com/beyond-brics/2011/11/07/vietnams-exploding-reefers/iﬁ#axzzliTWsFCN|
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production of silicone polymers. According to Neutronics Inc.’s R-40 alert®, R-40 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 various stakeholders to address safety issue:

Maersk Line had 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 measure.

Maersk 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, had appointed one direct
supplier of refrigerant “for all the items of M & R requiring the refrigerant serving for the reefer
containers at SNP’s 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 a new security measures to detect counterfeit refrigerants. The new
anti-counterfeit 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 R-40 is similar to that of R-134a, hence it is very difficult to detect R-40 when they
are mixed in the refrigerant system. Various stakeholders are developing methods to check if R-40.

Maersk Container Industry, in its 21 December 2011 Safety Notice, suggested the only practical
method to ensure that R134a being added during service repairs is free from R-40 and any
other chemical containing chlorine, is to use a flame halide detector to test each R-134a cylinder
for any chlorine contamination. R-134a is fluorinated and does not change the blue color of the
flame. A green flame indicates the presence of chlorine, eg. R- 22 will show a green flame
because it contains chlorine.

6 http://www.refrigerantid.com/R40.html
"http://maritimeaccident.org/2011/11/exploding-reefers-the-vietnam-connection/



OK! Blue flame = R134a

Bad ! Green flame = contamination

— Neutronics’ R-40 alert also stated that “the ONLY acceptable readings on Neutronics Ultima ID
DX or HV series refrigerant identifiers for a "virgin" R-134a cylinder are:

R-134a | 100%
R-12 0%
R-22 0%

HC 0%
Air/Non | 0%

— US-based Society of Automotive Engineers (SAE), in particular SAE’s, will be discussing the R-40
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 R-40 has been
supplied in 30lb. cylinders and marked as R-134a. R-40 and R-40 mixed with other refrigerants have
been used by the refrigeration technicians to service, both stationary and MAC thinking it was the real

R-134a. 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 conduct random checking of refrigerants

in the market and to provide notice to their customers.

— Inform Customs officials to be more vigilant on fake R134a gas and to use refrigerant identifiers

to check for their purity level.

— Coordinate with refrigeration associations to provide notice to their members.

— Disseminate information to media, in particular those related to refrigeration and air-

conditioning, to spread out the news among relevant stakeholders.
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Revised Information Regarding Counterfeit Refrigerant

There have been cases of reefer containers suffering explosions.
Refrigerated container refrigeration units should contain polyolester oil and the refrigerant
HFC-134a (1,1,1 2-Tetrafluoroethane) and should therefore be incapable of exploding.

Material recovered from the exploded units have been analysed by a laboratory and were
found to be corroded by a chiorinated compound. A pyrophoric liquid (burns in contact with
air) and traces of alumina (ALzO:) were also found at the sites.

From the above we can be reasonably certain that the pyrophoric liquid is trimethyl
aluminium (Alz{ CHale), though itis not yet proven. The explanation is that the system has
been contaminated with a counterfeit refrigerant containing methyl chloride
(chloromethane, CHaCl); this has been proven by testing). This gas works as a refrigerant
but reacts with the aluminium in the compressor probably forming trimethyl aluminium,
which is a liguid at room temperature.

According to Wiley's Guide to Chemical Incompatibilities, trimethyl aluminium is an
extremely reactive liquid, and will react violently with hydrozides; carbon dioxide, carbon
tetrachloride, halon, halogens and halogenated hydrocarbons (e.g. refrigerants), axides of
nitrogen and many other substances.

The issues that need to be resolved are:

How can this be prevented from occurring again?
How can withdrawn units be checked for contamination?
What is the procedure for making safe a contaminated reefer unit?

Cambridge Refrigemtion Technokgy Limied
Regis iered (rffice 140 Newrmarket Road Cambridge, Englind
Regimtion No S28T11%



1. How can this be prevented from occurring again?

Refrigerant gas supplied to service depots needs to be from a certified source with a
certificate of veracity of contents. Existing refrigerant gas held in stock can easily be
checked using a standard halide lamp flame test. If this type of test is undertaken, it needs
to be in a well-ventilated area in order that the degradation products of the refrigerants are
safely removed, e.g. beneath a fume hood. It should be noted that no manufacture of
either electronic refrigerant analysers or refrigeration leak detectors has so far been found
that can identify a mixture of HFC-134a and methyl chloride as contaminated.

2. How can the withdrawn units be checked for contamination?

Withdrawn units will need to have their refrigerant gas checked, though the likelihood of
identification of a problem unit may be increased by examination of the service records.
According to Johnson Controls and Konika, the counterfeit refrigerant is a blend and
therefore even if the methyl chloride and dichloromethane were consumed by reaction with
aluminium, then the flame test would still detect the HCFC-22 and HCFC-141b. This can
be lab verified ance further samples have been analysed.

At present, no procedure has been agreed upon for the checking of existent gas within a
reefer container.

3. What is the procedure for making safe a contaminated reefer unit?

Once a contaminated unit has been identified a procedure for making them safe needs to
be identified. The problem is that trimethyl aluminium is a liguid and will be sitting in the
crankcase of the compressor. Adding refrigerant or turning the machine on could cause an
explosion.

There are several methods under investigation for the removal of trimethyl aluminium from
within the reefer refrigeration circuit but as yet none has been agreed upon.
SUMMARY

Itis now clear that the explosions are due to a counterfeit refrigerant containing
chloromethane.

Looking forward, the following points need to be addressed:

Existing refrigerant stock needs to be checked for contamination

A refrigeration certification scheme needs to be put in place for future purchases
A method for checking the withdrawn reefer units for contamination is required

A safe method for compressor removal of contaminated units is to be identified

Source of Information:

Richard Lawton BSc C.Eng M IMarEM InstR
Cambridge Refrigeration Technology Cambridge, UK.
Telephone: (01223) 365101 Email: crt@ertech.co.uk
Web Site: www.crtech.co.uk

Cambridge Refrigemtion Techaokgy Limied
Registered (rifice 140 Newmarkst Road Cambridge, England
Regiamtion Mo S88T118
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TO: Equipment Owners — Carrier Container Refrigeration Units
Authorized Service Centers — Carrier Container Products

FROM: Michael Dormer
Gieneral Manager, Global Container Services
Container Products Group

RE: REEFER SAFETY UPDATE

DATE: November 8, 2011

In our continuing effort to share new information regarding R 134a refrigerant contamination in certain
reefer units as it becomes available, Carrier provides the Following update to our customers and
authorized service network partners:

®  Independent lab analysis of one quarantined reefer container unit has definitively identified R40
(meethyl chloride) as a contaminant. B440 15 a hazardous refrigemant that should never be used in a
refrigeration systam.

o Currently, a test device capable of safely detecting B40 in contaminated reefer svstems is not
comimercially available,  Until one becomes available, Carrier reiterates the importance of our
previous reefer quaranting recomimendations fvee attached Safety Bulleting, 27-C =11 and 21-Oet-
1.

& Refrigerant identification tools for checking the purity of gas contained in R134a bottles are
commercially available from a number of different suppliers. Carrier does not recomimend the use of
Flame Halide Detectors for checking the purity of gs contained in R134a refrigerant bottles.

We will continue to monitor the situation, and will share additional information as warranted.

CTR-SERI11-008
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DAIKIN
¥ DAIKIN INDUSTRIES, LTD.

REFRIGERATION DIV,
UMEDA CENTER BLOG, 2-4-12,
RLAKA ZARI-MISHI, KITA-KL, OSAKA,

JAPAN
Tel +81-6-63734336
Fax +81-6-83T3-T270

MNovember 16, 2011

RE: Suspected Refrigerant Contamination in Reefer Containers

Since middle of October 2011, when the compressor ruplure cases were known o the
industry, Daikin has been conducting investigations to discover the root cause.

Daikin analyzed the contents of the gas which was extracted from a compressor and
Ra0({methyl chloride) was identified. The refrigerant was charged at Cat Lai Terminal in
Vietnam recently.

R40 is a hazardous refrigerant which should never be used in a R134a refrigeration system.
Due to the fact that boiling point of R40 is similar to that of R134a, itis very difficult to detect
whether they are mixed in the refrigerant system.

R40 reacts with aluminum and creates Trimethyl Aluminum, and Trimethyl Aluminum is
flammable.
Like other machine manufacturers, Daikin uses aluminum in some COMPressor components.

Therefore, Daikin recommends you not to perform any work on reefers, which had recently any
refrigerant system work done in Vietnam, regardless of warranty repair or not.

Daikin provides a list of reefer machines which had any refrigerant system service work done
in Vietnam under warranty, since January, 2011.
Please contact your Daikin sales representative if the data for a longer period is required.

Daikin is also investigating to find how to detect R40 in a refrigeration system and other safety
solutions. We will advise when the details are available.

Yours Sincerely,
Syouhei Tsutsumi

Vice president Reefer Business
Daikin Refrigeration Division



Updates,20 April 2012: The following documents have been published in relation to the recent
occurrences of ruptured compressors in some container refrigeration machinery. This is the information
that has been released (that the UNEP-ROAP CAP is aware of) about these incidents. It is possible that
other information has also been published:

e Maersk Line Letter (released by the WSC): 18 October 2011

e Carrier Transicold: 21 October 2011

e Carrier Transicold: 27 October 2011

e Thermo King: 27 October 2011

e GEA Bock: September 2011

e Maersk Line update to WSC 28 October 2011

e Star Cool: 1 November 2011

e Lloyd's Register: 3 November 2011

e Carrier Transicold: 8 November 2011

e Daikin Industries: 9 November 2011

e Thermo King: 11 November 2011

e Daikin Industries: 16 November 2011

e Carrier Transicold (Refrigerant Quality Guidelines): 24 November 2011
e CRT: 6 December 2011

e Carrier Transicold (Testing of new R134a refrigerant supply): 16 December 2011
e Society of Automotive Engineers: 21 December 2011

e Star Cool: 21 December 2011

e MCI Safety Notice: 21 December 2011

e CRT Guide to Flame Testing: 16 January 2012

e Halide Torch Information: 16 January 2012



http://www.containerownersassociation.org/resources/Maersk+18+October+2011.pdf
http://www.containerownersassociation.org/resources/Carrier+21+October+2011.pdf
http://www.containerownersassociation.org/resources/Carrier+27+October+2011.pdf
http://www.containerownersassociation.org/resources/Thermo+King+27+Oct+2011.pdf
http://www.containerownersassociation.org/resources/GEA+Bock+Sept+2011.pdf
http://www.containerownersassociation.org/resources/Maersk_WSC+Update+28Oct2011.pdf
http://www.containerownersassociation.org/resources/MCI+Safety+Notice+011111.pdf
http://us1.campaign-archive1.com/?u=5bb0377ad3412af98d78d1985&id=d84d0e1875&e=2ba33b86ad
http://www.containerownersassociation.org/resources/Carrier+08Nov2011.pdf
http://www.containerownersassociation.org/resources/Daikin+9+November+2011.pdf
http://www.containerownersassociation.org/resources/Thermo+King+11+Nov+2011.pdf
http://www.containerownersassociation.org/resources/Daikin+16+Nov+2011.pdf
http://www.containerownersassociation.org/resources/Carrier+24+November+2011+Refrigerant+Quality+Guidelines.pdf
http://www.containerownersassociation.org/resources/CRT+6+December+2011.pdf
http://www.containerownersassociation.org/resources/Carrier_Testing+of+new+R134a+Refrigerant+Supply+16+Dec+2011.pdf
http://www.containerownersassociation.org/resources/SocietyAutomotiveEngineers+21+Dec+2011.pdf
http://www.containerownersassociation.org/resources/Star+Cool+Service+Bulletin+R134a+cylinder+testing+21+Dec+2011.pdf
http://www.containerownersassociation.org/resources/MCI+Safety+Notice+21+Dec+2011.pdf
http://www.containerownersassociation.org/resources/CRT+Flame+Halide+Detector.pdf
http://www.containerownersassociation.org/resources/HalideTorchInformation.pdf

October 18, 2011

Maersk Line has recently experienced incidents with 4 of our reefar containers, which
potentially have a contaminated gas system. 3 of the reefer units have had
explosions that have resulted in 3 fatalities.

From what we know at this stage a gas has been usad in the cooling system, which
potentially can cause damage when the container is on power. This is currently being
investigated by our own technicians as well as the unit manufacturers and external
specialists.

We have not been able to identify the exact cause of the incidents, but we have
noted that the wnits involved have had a gas repair in Vietnam between late March
and late April. While it is still too early to conclude, we suspect that during these
repairs the gas system may have been contaminated and that this contamination
could cause the issues we have seen. Should you have had repair or maintenance
camried out in Vietnam in the same period, you may wish to take precauticnary
measures and technical investigations.

In order to curb the risk, we are in the process of grounding approximately 200
reefers while we conduct thorough technical investigations to determine the exact
cause of the issue. The conclusions of these we will use to develop a repair method if
neaded for the units and then get the containars badk in flow.

Once the containers have been grounded it is of the utmost importance that no
repairs are attempted, parts cannct be removed, and they may not be plugged in
until a thorough technical investigation has taken place. We further recommend that
they are stored in an isolated place and if at all possible to store them with the units
fading each other, thereby preventing unautheorized personnel in tampering with
them.
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TOx Authonzed Service Centers — Camer Contamner Products
FROM: Michael Diormer
General Manager, Global Container Sarvices
Contamer Products Group
RE: URGENT SAFETY BULLETIN
DATE-: October 21, 2011

We are contacting you regarding a recent potential safety 1ssue that bas come to our attention affecting
several different brands of contziner refrigerahon umts.

To date, there have been four units that have experienced compressor ruptures with three fatahifies, and
one unit where the refngerant reportedly spontanesusly combusted when exposed to air. While no
defimtive cause of these inridents has been deteromned yet, Maersk, CMA/CGM, Hapag-Lloyd and others
have identified at least 300 refngeration wmts that they suspect may contamn contammated refngerant and
have quarantined those units. While not vet confirmed, 1f 15 our understanding at this tome that the
quarantined units may have received contaminated refrigerant during refrigeration system work
performed in Vietnam since the beginmmg of 2011.

As part of the quarantine, Maersk has prven mstruchons to stop all work on the suspect resfer units,
unplug the reefers, and move them to an 15olated place. The Maersk commumcation, which was released
through the World Shipping Council, is inchoded wath thes letter.  We believe thas 15 responsible and
prudent sindance that vou should follow.

Given the mformation available at this fime we recommend that vou contact vour reefer customers and
request that they immediately implement a reefer quarantine pohcy that follows the Maersk gindehnes for
umnits that had refngeration system work performed m Vietnam during 2011, We recommend that you do
not perform any work on reefers unfil the reefer owner or lessee can provide vou with service records
venfymg the reefer did not have any refngerahion system service work completed i Vietnam dunng
2011.

We wnll continue to monttor the situation and keep vou informed of any developments 2= warmranted We
want fo work with vou to provide acourate information and ensure safe operations at your company and
across the industry.

If you receive inquiries from any of your customers that require Carrier support, we ask that you refer
them divectly to David Whyte, manager, service enmineennyg for Camer Transicold at +1-315-432-6411
or david whyte/#'carmer. ube.com.
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TOx Authonzed Service Centers — Camer Contamner Products
FROM: Michael Diormer
General Manager, Global Container Sarvices
Contamer Products Group
RE: SAFETY UPDATE
DATE-: October 27, 2011

In our contmunng effort to share new informahion as 1t becomes available, Camer wants to provide the
following addibonal fartual information to its service network:

= Since releasing the October 21 Safiety Bulletin, it has come fo our attenhion that there may be some
confusion about who has experienced compressor ruptures linked to suspected confanunated
refrigerants. It is important to note that compressor raptares have occurred on vanous manufactarers’
reafer machmas.

» Al four reefer machines that expenenced compressor ruptures recerved refrigeraton system service
work m the Cat Lai port in Vietnam.

= Refngeration system service work meludes any work mvolving the refngeration system. Examples
mchede: adding refriperant, repainng leaks, replacing a compressor, replacing a filter dner, etc.

s All reported reefer compressor ruptures hane ocowred dunng pre-inp mspection (FT1's), or while
refriperation system service work was being conducted. To date, we are pot aware of any compressor
ruptures occumng on reefers cammyving cargo, erther onboard a vessel or on land dunmg transit

We will continue to momteor the situation, and will share addifional mnformation as warranted



Service Bulletin

SUBJECT: URGENT REFRIGERANT SAFETY BULLETIM

THERMO KING

BULLETIN: C-095

DATE: October 27, 2011

We are contacting you regarding a recent potential safety issue that has come to cur attention affecting
several different brands of container reefer units. We attach a link to a World Cargo News article,
published 26 October 2011, stating the facts known to date in the container industry. Additionally, we
attach by kind permission of GEA Bock, a document from Bock Compressors, published today 27 October
2011, relating to their investigations on a similar issue.

This information may be supplemented in the coming days as more facts come to light.

Az you have likely been made aware, recently there have been a number of very serious, albeit imited
incidents of compressor ruptures. To date, there have been four container reefer units that have
expenenced compressor ruptures resulfing in three fataliies, and one unit where the refrigerant reportedly
spontaneously combusted when exposed to air. The companies directly involved in the ruptures are
working diligently to evaluate the cause of these incidents.

From our preliminary investigation there appears to be one common factor: refrigerants involved were of
poor quality, contaminated, or a hazardous substitute_ As we await determination of root cause, we would
advise you to only buy refrigerants and gases from a reputable source (2ee Bock bulletin).

We recommend that you do not perform any work on container reefers until the reefer owner or lessee can
provide you with service records and information on the ongin of the last refrigerant charge made on the
unit. In case of suspect ongin or no traceability, no work should be performed on this egquipment.

We will continue to monitor the situation and keep you informed of any further developments as warranted.

Aftachment: GEA Bock Product Information bulletin
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GEA Bock - Product Information
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1. Kasmittsdaischungan
2 Verdiciries- und Ersstzisilicopisn

1. Achhmgl GefShrilche A134a KAemitiel-
Tischungen im Umiawn

Derzsit freten vermsiwt Ausfille von Vendichism
auf, die auf die Verwandung von gefdlachiem
Kalemitial zunicizufiihren sind. Unterzuchungsn
iaser Plagizte argaben, daz die gefdlscien K-
temitted, In disezam Fall alz A1348 deklarert, wor-
wiegend aus A22, A3, R40und R142h bestanden.

Galt 1. Januar 2010 unteresgt daz Montreal-Pro-
‘ool die Versendung won F22 in newsn Anlagen
und vertletet ab 2015 de genarslis Nutzung des
Kdftsmiislz. Die Halon-Verbotzverordnung wrtsr-
zagtwaltsrin den Einzatz und errisb von R1420.

Chiormeihan (A40) wurde vor der Entwickiung
der FORW-Kaltemittel =iz Kiltemittel singesstrt.
In der Lisraher zing Untille beschrisben, dies
auf die Reakdion von A40 mit Alsminium murick-
zufishwen zind. Demnech bliden =ich bel diaser
Reaktion hochentzindiiche Base, dis bel Berih-
rung mit Luft seletentzindich und ey
=ind. Daz Aluminkum wird nach gendigend tsnger
Zelt von cem Kilismitiel vollzSndly aufgelist
Dabed hommit sz Ol diessn starken Angrift richt
Dle In moblisn K3feaniagen singesstzien Al-
minlum-Werdichisr  werden drch Chiomethsn
angeqgriffan. Waterhin reagleren Kunstztoffma-
terialien mit R40. Kakpmitislzchiuche Kinnen
turch dieses Kafemitiel zhark beachadigt werden.
Daz eingesstzie POE-Kaltemazchinendl  wind
turch dle Reaikdion mit A40 ziark verselft und In

zalna Ausgangeztoffe gacpaiten. Dabsd entztehen
Gaursn und Alohaks.

Deawaltaren kt gesirecides R 343 Im Umiaut, das
A22 und tellwelss auch Propan emthit in _Heis-
lingam” treten dabel foigends Froblems suf:

1.1 Die  TempershuDnucidenninisn  Simmen
nicht misinandsr iibersin. Durch M Bei-
mizchung von RZ2 lzt dis Dnackiage gegeniber
reinem A134a ca. 1-1,5 bar nisdriger. Das
el Im Stilstand der Ankage kann keine ALs-
2ape Uber dis nchiige Kikemitemilmengs
gemachtwerten. Ebanso lzf die schelnbarvor-
handens Sauggazibernizung won 7K nicht
worhanden, sondem: der Verdichier fahrt woll
Milzig.

1.2 Dwrch die Bslmizchung von RZ2 wind das
04 it mehr auws dem System zum Vendich-
fer zuriick fransportiert. Bmige Verdichiar
falien dann wegen Mangsézchmisrung sus.

1.3 Duwrch die Basimizchung won Fropan gibt s sin
hiheree Brandrizioo. Bel nicht ordnungs-

gemaber Abzaugung de Kalem el kann ez
zu Branden knmmen.
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1. Refrigerant imiations
2 Compressor and replacement parts coples

1. Aftesrtion! Dangerous R348 refrigerant
Imitations In circulation]

AN INCTBASING NUMBEN of COMPreszor breakiowns
have ccoumed recently dus to refrigarant Imitai-
onz. imestigations of these fekes show that the
Imitstion refrigarantz, In this case dectared as
1343, consizted mainly of R22, R0, RA0 and
Fl42n.

The Maonireal Frotocol haz prohiblted the 1=e of
F22 In new zysteme zince 1 January 200 and
wil forbld ihe gemeral uze of thiz refrigerant
starting In 2015. The Halon Frohibition -
nance also prohibits the ves and ==l of Fl420

Chiormethans \40) waz ussd az 3 refrigerant
before CFQ refrigerantz wers developed. Accl-
dentz rezulting from the reaction of R40 with
aluminism are described In the iHeraturs. Thiz
reaction b zald fo ereats highly Inflammabls
[gases which are af-ignfting and exploshe on
contact with air. After suMclent time, the aiu-
minksm Iz complsisly dzsobved by e refrige-
rant. The ol desz not hinder thiz wsvers atinck
This sheminium compreszors Ussd In mabls nsfr-
gerating plantz ars aftacked by chiormethane. In
ardiion, piaztic materisls react with R40. Refri-
gerant tubes can be sitrongly damaged by this
refrigerant.

The POE refrigarsting-machine ofl Iz strengly
emutxfied by the resction with R4l and zpat
Into itz componsnt materials. Ackd: and alcohols
Tt

Ao In circulation i diuted A134a, which con-
tainz AZZ and, at tmes, propane. Thiz creates the
Tollowing probisme In _hot counres*:

11 The temperstureipressuws  characteriztics
curves no longer agrea. The sddition of A22
reduces the prezzure by about 1-1.5 bar
compared fo pure 1343 That means, when
he zystem kst stancstll, the comect nefr-
gerant fll amount canot be Epecied.
Likewks, the spparent auction gas super-
hessting of 7 k2 not real, but he comprezaor
runz complstely lquid.

1.2 Dusto the acdison of K22, the ol 1z na konger
tranzported from the syziem back o the
compressor. Gome compreszoe will then
break down due to 3 keck of lubricstion.

1.3 The addition of propane Increszss the firs
iz Fires may result If the refrigarant k2 nok
suctonsd sway property.
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1. Fluides trigorigénes contretais

2 Coples de compresseurs et de places de
rechangs

1. Afiontion | Des Nuldes frigoriganes R134a
coniretaits dangeren: sont actusliement en
circulation |

Nouz comtstons actssliement une mutfplica-

tion de pannes oe COMPreeUrs PIOVDUBEEs par
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October 28, 2011

Following the information Maersk Line provided via World Shipping Council, we
hawve been able to collect samples from the unit that exploded in Itajai as well as
gas samples from containers we have grounded and that have had gas repairs done
in Vietnam. We are awaiting outcome of laboratory tests to determine what may
hawe caused the explosion and the contents of the grounded units.

The investigations so far indicate that explosions have indeed been caused by a
contaminated refrigerant being injected into the cocling system. This is supported
by traces of Chlonde being found on samples from the reefer in Itajai. We further
believe that incorrect repair processes and procedures would not be able to cause
the explosions. Work on developing a safe repair method as well as a device to
detect contaminated Freon i1s ongoing and will be shared as soon as it is ready.

Maersk Line has decided to switch off and ground all reefers having had a repair in
Vietnam between February 1 and up to today as a precautionary measure.

To ensure the investigabions continue to progress, it s cntical that all lines that
hawve experienced issues with their reefers make this information available for all,
so the correct conclusions can be made.
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There have been several bulletins and reports from machinery
manufacturers and shipping lines in relation to the unfortunate incddences of
COMPressor ruptures, spontaneous combustion of refrigerant and system
contamination.

The messages contained in these bulletins focus on the need to identify and
guarantine suspect equipment, as well as ensuring that refrigerants are
procured from genuine, reliable sources.

Maersk Container Industry supports these initiatives, particularly during the
present situation where the cause and substance/s involved are yet to be
determined.

Once the nature of the contaminant has been determined, it should then be
possible to develop a safe procedure to test for the substance/s and if the
system is contaminated, find a safe procedure for removal, system cleaning
and to understand which components may have been affected.

We will update you with further information once it becomes available.

Peter Tanner

Director, Global Service

Maersk Container Industry, Star Cool
pnifmaerskbor.com

v starcooldk
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Safety alert: Explosion of refrigerated container compression units

and recommendations for recharging
Applicability: Container =hip operators and crew, container terminals and stevedones, road haulage firms,
maintenance fitters and end users/leasers of refrigerated containers

There have recently been a number of incidents, some fatal, involving explosion of the compressor units fitted
o refrigerated (reefier) containers.

The cause of the explosions is stll under imestigation but it appears that the servicing of the refrigeration
system is a common factor in each case.

It has been reported to Lloyd's Register that refrigerant gas in refrigeration and air conditioning plants is baing
recharged or “topped up® with different types of gas_ This may have been a contributing factor to the
explosions.

The intemational community is phasing-out the use of HOFC R-22 refrigerant. This refrigerant is becoming
increasingly difficult and costly to obtmin. As a result, it has been reported that some service contractors are
mixing dissimilar refrigerants in air conditioning and/or refrigeration systems_ This practice camies the
fiollowing significant risks.

1. It may violate several European and national standards, and may be illegal in some countries.

2. The unknown composition of the resuttant refrigerant mixture may change system performance

unexpectedly.

3. standard pressure gauges and pressure £ temperature charts may no longer be used effectively,
preventing effective servicing of the equipment._

4. The mixed refrigerant cannot be reclaimed and must be destroyed at considerable cost to the

contractor or the equipment. owner.
5. Compressor warranties may be invalidated.
6. safety may be compromised since the Material safety Data Sheet (M5D5) for the onginal refrigerant is
no longer valid and does not exist for the mixed refrigerant blend of unknown composition.

Lloyd's Register recommendations
we recommend the following actions when recharging or “topping up’ refrigerant. systems.
1. Hever mix refrigerants of different types with different ASHRAE numbers in the same system_
2. Omly “top up® refrigerant in any installed system with refrigerant of the same type and ASHRAE
raamber.
3. Clearly label all systems to prevent accidental mixing of different refrigerants.
4. If accidental mixing does occur, remave the entire refrigerant charge immediately and dispose of it
properly, in accordance with relevant national Laws.

The Maritime and Coastguard Agency (MCA) has also issued a Marine Information Hote on the subject_

http:/fus] campaign-archivel com™u=>5bb0377ad3412af08d 7841985 &1d=d84d0e187..  20/042012
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T Equipment Cramers — Camer Container Refrigeration Umts
Authonzed Service Centers — Carmier Container Products
FROM: Michael Dormer
General Manager, Global Container Services
RE: REEFER SAFETY UFDATE
DATE: November 8, 2011

In our confimung effort to share new informahon regarding R134a refrigerant contammation in certam
reefer umis as it becomes available, Camer provides the followmg update fo our customers and
authorized service network partners:

s Independent lab analy=mis of one quarantined reefer contaimer unit has definitively identified 40
(methyl chloride) as 2 contanumant. K40 15 2 hazardous refrigerant that should never be used mm a
refrigeration system.

& Currently, a3 test device capable of safely detecting 40 in confaminated reefar systems 1= not
commercially avalable. Unfil one becomes available, Camier reiterates the importance of our
previous reefer quarantine recommendations (zee attached Sqfety Bullatins, 27-Oct-11 and 21-Oct-
11).

s ERefnigerant identification tools for checking the punty of gas contained 1n 1342 bottles are
commercially available from a number of different supphers. Camier does not recommend the use of
Flame Hahde Detectors for checking the punty of gas contaned 1n B134a refriperant bottles.

We wnll continue to monstor the situation, and will share additional Information as warranted.

CTR-SER11-008
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ant Contamination in Reefer Containers

Since the issue of the communication in middle of October relating to the compressor ruptures, Daikin
have been conducting investigations to discover the root cause. However, at this moment, we only
hawve information which has come from various sources and as yet this information does mot contain
any fact to specify the root cause.

As a result Daikin does not know if these incidents were due to contaminated refrigerant, miss
operation by local engineer or something else. Daikin has never experienced any compressor
rupture of refrigeration units to date.

According fo one news source, "Refrigerant gas from Daikin unit is said to have spontanecusly
combusted when exposed to air". This is not comect. According to our re-confirmation, the com bustion
was not spontaneous. The refrigerant from a Daikin machine will never “spontanecusly combust when
exposed to air” as long as genuine R134a gas and the recommended lubricant oil is used.

For reference, Daikin have collected refrigerant from a “suspect™ container and are analyzing to
establish the actual content.

According o the communication the containers which had compressor ruptures have a history of being
repaired in Vietnam. Daikin have issued lists of containers which have had warranty repairs in Vietnam
to their respective customers. If any customer has not received a list you should contact your local
Daikin sales or service staff.

Daikin will provide further updates by safety bulletin when information becomes available.

Yours Sincerely,

Syouhei Tsutsumi

\ice president Reefer Business
Daikin Refrigeration Division



Service Bulletin

SUBJECT: REFRIGERAMNT SAFETY BULLETIN

THERMO KING

BULLETIN: (C0954
DATE: Hovember 11, 2011

The industry is sfill researching for the best way to handle units that might have contaminated R134a
refrigerant.

Based on what is known as of today, Thermo King's recommendations are as follows:

1. Make sure you are getiimg quality refrigerant from reputable sources and you have
traceability of that refrigerant. You should consider requesting that your refrigerant supplier
verify the quality of refrigerant being purchased.

2. Ag the industry is sfill determining best practices in how to detect and handle the
contaminated refrigerant, we recommend not wusing a halide torch (flame) to test the guality of
the refrigerant.

3. Conzider using refriigerant identification tools (mamfactured and sold by third party
companies) available for verifying the purity of the refrigerant in a boitle.

4. Quarantine any refrigeration unit that may have contaminated refrigerant already installed.
To our knowledge, currently there is no method developed to test a refrigeration wnit that
may have contaminated refrigerant already installed.

2. Work only on refrigeration systems where the service records of that unit can be provided.
You should review the service records before performing any such repairs.

Take note that the use of the R134a refrigerant is not limited to reefer containers, and, in some
regions, may have been used in truck and trailer units.

Finally, please take note that Themmo King Container units CSR, MAGHUM AND MAGHUM PLUS
are manufactured with R-4044. To our knowledge the potential refrigerant safety issues reported
recently have been linked to units manufactured with R-134a. That being said, as the industry and
Themo King continues to leam more about thiz developing issue, Thermo King recommends that
you exercise a heightened degree of caution when handling any refrigeration units.

As more information becomes available, we will keep you updated.

vz o THERMO KINGE ractony 2500 22 REFLACEN THT FAETS
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DAIKIN
DAIKIN INDUSTRIES, LTD.
REFRIGERATION DIV
UMED® CENTER BLDG., 2-4-12,
MAKAZAKI-NISHI, KITAKL, OSAKA,
530-8323, JAPAN

ant Contamination in Reefer Containers

Since middle of October 2011, when the compressor rupture cases were known to the
industry, Daikin has been conducting investigations to discover the root cause.

Daikin analyzed the contents of the gas which was extracted from a compressor and
R4{methyl chlonde) was identified. The refrigerant was changed at Cat Lai Terminal in
Vietnam recently.

R401s a hazandous refrigerant which should never be used in a R134a refrigeration system.
Due to the fact that boiling point of R40 is similar to that of R134a, it is very difficult to detect
whether they are mixed in the refrigerant system.

R40 reacts with aluminum and creates Trimethyl Aluminum, and Trimetivyl Aluminum is
flammable.
Like other machine manufacturers, Daikin uses aluminum in Some CoOmPessor compoanents.

Therefore, Daikin recommends you not to perform any work on reefers, which had recently any
refrigerant system work done in Vietnam, regardiess of warranty repair or not.

Daikin provides a list of reefer machines which had any refrigerant system service work done
in Vietnam under warranty, since January, 2011.
Please contact your Daikin sales representative if the data for a longer period is required.

Daikin is also investigating to find how to detect R40 in a refrigeration system and other safety
solutions. We will advise when the details are available.

Yours Sincerely,
Syouhei Tsutsumi

Vice president Reefer Business
Daikin Refrigeration Division
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CTR-SER11-009 11-24-11

Subject: Refrigerant Quality Guidelines

Given the recent global concems over refrigerant contamination in the reefer
service industry, it is important that every Camier Authorized Service Center
take steps to ensure the quality of refrigerant used in your business. Since
1993, Carmier has exclusively produced R134a reefers. The only refrigerant
acceptable for servicing these machines is R134a.

To assist in your efforts to assure refrigerant quality to your customers, Carrier
recommends the following guidelines:

Uze only intemationally known refrigerant brands purchased from
reputable sources.
Request a cerificate of origin or chemical analysis documentation from
your refrigerant supplier for each purchase or delivery. AHRI Standard
700 iz a good reference for refrigerant purity specifications. If your
supplier is unable o provide this type of information, consider changing
suppliers.
Vizually inspect every refrigerant package for mizspelled words, unusual
l>gos or other obvious changes from previous deliveries. Do not accept
dizposable cylinders that are not in their original, sealed cardboard box.
Visually inspect every gas cylinder for any changes in shape, color or
fittings on the bottle, as these rarely change for refrigerant sourced from
major manufacturers.
Consider purchasing a refrigerant identification tool, and implement
processes to test each new refrigerant eylinder when it iz delivered by your
supplier.
Be cautious of refrigerant offered for sale at prices well below normal
market price. Counterfeit refrigerant is frequently offered at a significant
discount.
Consider using exchange refillable cylinders from direct gas suppliers,
which typically have shorter supply chains and easier traceability. (Note
that refillable cylinders are required by F-gas rules within the EU).
Consider implementing a record retention system which includes the
following:

o A gas cylinder numbering or identification system.

o Delivery logs that track refrigerant source and authenticity by cylinder
number.

o Technician logs that track the amount of refrigerant used from each
numbered cylinder on every unit (container ID).

Store refrigerant in a secure location.

As atways, be sure to follow refrigerant manufacturers’ recommendations and
applicable local regulations for gas handling, charging, recovery, recycling, etc.

Service Engineering / Container Products

PLEASE CIRCULATE COPIES OF THIS BULLETIN TO ALL OF YOUR SERVICE AND
MANAGEMENT PERSONNEL AS 500N AS POSSIBLE
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Guide to Flame Testing R-134a
for
Chlorine Contamination

Flame Halide Detector

The method is to check a small gquantity of gas from each of the refrigerant bottles in
stock using the described Flame Halide Detector. At present no other method has
been found that will satisfactorily find mixtures of gases containing chlorinated
products.

This test will detect if there are chlorine contaminants in the refrigerant, sensitivity
300ppm (parts per million). R-134a is fluorinated and does not change the colour of
the flame. A green flame indicates the presence of chlorine. R-22, for example, will
show a green flame. Halide detectors were commonly used by senvice engineers for
more than twenty years but became larngely obsolete when chlorine-free refrigerants,
(like R-134a), were introduced.

X =

To familiarise yourselves with this, fry a test using a bottle of R-22. This link shows
what you should expect: hitp2fwww youtube comiwatch?v=[HJUELNMELIg

Any refrigerant bottles marked R-134a that show a green flame should be
quarantined and NOT USED.

It is recommended that the contents be sent to a laboratory for analysis.
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CTR-SER11012  12-1s-2011
Testing of NEW R134a refrigerant supply

This bulletin is intended as a further update to the industry to describe
available options and devices for testing the quality of refrigerant in new

R134a refrigerant gas cylinders.

Consideration was given to devices that would identify contaminated
refrigerant compnsed of varying blends of R12, R22, R40 and R134a. Three
different device types have been identified that can be used to test gas phase
refrigerant from new R134a refrigerant cylinders. Each device has limitations
and concems as shown in the table below, but each has the ability to detect
contaminated refrigerant. Mone of these devices can directly confimn the
presence of R40, which may have played a role in recent compressor
ruptures.

Carrier does not endorse or recommend any specific device, method of
tesfing or particular supplier, but is providing the basic information on each
device type to enable users to make a decision on what is best for their
operations based on their own evaluation.

THE INFOEMATION BELOWIS APPLICABLE ONLY FOR TESTING NEW
E134a REFRIGERANT GAS CYLINDERS.

Identifies Ease of Refrigerant

-~ Eamaliiiiv ' cerms
Device Refrizerant nse release Sensitivity Concern:
El .
Refrigeramr | T—o: PRI e | De mindmis 10% Low sensitivity
M}M"'i mHﬁ'lﬂIﬂcﬂIhﬂE
Portahble Fead out ppm of m]:: geqsmz:;nd
voc? VOC’s which | Complex | Uncontrolled | lppm yEe
device® include F40 POSIIVE.
F-gas regulation
Cualirative
. detection of Combustion gas
Hahl &LI ?k Chlorine Simple | Uncootrolled | 300-600ppm CODCEm
compounds (CFC, F-gas regulation
HCFC, R40)

1. Devices are available from a number of suppliers including:
a. Meufronics — Ulima 1D (Model #'s RI-2004HY and RI-2004HWF)
b. Bacharach — PurChek {Model#'s 2100-8001 and 2100-B002)
2. The Meutronics Mini 1D R134a, Neutronics Ulima 1D Pro and Bacharach PurChek
Pro are not suitable for this use.
3. VOC, Volatile Organic Compounds
4. Devices are available from a number suppliers, including the MiniRAE with 11.7eV/
lamp from RAE systems
5. The US EPA does not advocate the testing of refrigerant leaks using halide leak
detectors

PLEASE CIRCULATE COPIES OF THIS BULLETIN TO ALL OF YOURE SERVICE AND
MANACEMENT FERSONNEL AS S00N AS FOSSIELE




Committee Cortesnondence

December 21, 2011

To: SAE ICCSC members

From: Ward Atkinsen Bill Hill

Subject: B-40 Refrigerant Issues

As noted In recent activities there 1s evidence that F.-40 has been supphied m 30# cylnders and marked as B-
134a. F.-40 and B-40 with other refrigerants have been used to service, both stationary and Mobile A/C
systems is varous parts of the world. At the present time we do not have any indication that cylinders
containing B-40 are in the North American marketplace. However, with this extensive indication worldwide
there may well be the potential of the refrigerant appearing m the North Amencan marketplace.

B.-40 is extremely toxic, flammable and highly reactive when exposed to aluminum. In some cases E-40
may react with aluminum to form a third, highly unstable compound that can react violently with air.

With its potential in any MAC system worldwide we are attempting to provide some guidelines should the
PB-40 refrigerant cylinders or a contamanated system be encountered.

Since this refrigerant can damage MAC systems and service equipment it may be advisable that vehicle and
service equipment mamfactures provide notice to their dealers.

The E-40 issue will be discussed during the January SAE ICCSC meeting.

In order to address this issue there has been some work done on how to determine if a container contains this
refigerant. (See meluded press release)

Current thoughts are to establish information regarding this refrigerant for both the commercial and mobile
sectors. This issue was discussed during the 21 December Standard 700 Subcommittes (AHRT) meeting.

= Establish the ability to identify cylinder contents
» Establish a safe method on how to determine if the system contains R-40
« Establish how to remove the refrigerant from a system
o What type of equipment
o How to dispose of it
« [Damage to systems that contain aluminum
o Potential of early failures plate fin evaporators
o Requires complete MAC refrigerant system component replacement
+ Exposure issues
o Technician servicing MAC Systems
o Vehicle occupant toxic exposure when the refrigerant is installed into a system that has a
leaking evaporator



Service bulletin \'0',:

R134a Refrigerant Cylinder testing

21 December 2011

Guide to testing R-134a cylinder contents
for
Chlorine Contamination

Flame Halide Detector

The following method is to check a small quantity of gas from each of the refrigerant cylinders in
stock using the described Flame Halide Detector. At present no other method has been found that
will satisfactorily find mixtures of gases containing chlorinated products.

This test will detect if there are chlorine contaminants in the refrigerant, sensitivity 300ppm (parts
per million). HFC-134a is fluorinated and does not change the colour of the flame. A green flame
indicates the presence of chlorine. Eg. R-22 will show a green flame because it contains chlorine.
Halide detectors were commonly used by service engineers for more than twenty years but
became obsolete when chiorine free refrigerants, (like R134a), were introduced.

K =

To familiarise yourselves with this; try a test using a bottle of R-22. The below link shows what you
should expect; hitp:/Awww youtube com/watch?v=jHJUSUYMEUQq

Any refrigerant bottles marked as HFC-R134a that show a green flame should be
quarantined and NOT USED.

Please notify service@starcool.dk for further advice if such a result is found.

STAR%:c00t

Bjerndrupvej 47 « 6360 Tinglev, Denmark « Phone: +45 7364 3400 « Fax: +45 7364 3569
CVR/SE no.: 13 82 37 74 » starcool@starcool.dk » www.starcool.dk
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As more information has become available in relation to the issue of counterfeit and
contaminated refrigerant, we would like to provide the following update and
recommendations.

It is now widely concluded that contamination of refrigeration systems has beenasa
result of the addition of a counterfeit refrigerant using a blend of chemicals induding R40
{methyl chloride). The methyl chloride will react with aluminium to form
trimethylaluminium (TMA), a pyrophoric substance. All hermetic and semi-hermetic
compressors use aluminium in their intermal construction and are therefore exposed to
risk if contaminated with R40.

Work continues in an effort to develop a safe and accurate method of testing suspect
machines for both R40 and TMA presence, but until such a test is available we continue to
recommend guarantine of any units suspected to be contaminated.

To prevent further occurrences of unit contamination and the assodated hazards, it is
extremely important that all stocks of R134a are verified as containing no R40, and that
all purchases of R134a are verified and certified to be from reliable and genuine sources.

While there are several electronic refrigerant analyzers on the market which are designed
to verify the purity of R134a, the manufacturers confirm that none of the analyzers
commercially available today are able to detect R40 and may report contaminated
refrigerant as pure. These electronic analyzers cannot be relied upon or provide any
safety in relation to the integrity of the refrigerant.

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
cylinder. This procedure has been distributed to certain repair vendors by Maersk Line,
but we now include the bulletin distribution to our Service Providers and customers.
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Guide to Flame Testing R-134a
for
Chlorine Contamination

Flame Halide Detector

The method is to check a small gquantity of gas from each of the refrigerant bottles in
stock using the described Flame Halide Detector. At present no other method has
been found that will satisfactorily find mixtures of gases containing chlorinated
products.

This test will detect if there are chlorine contaminants in the refrigerant, sensitivity
300ppm (parts per million). R-134a is fluorinated and does not change the colour of
the flame. A green flame indicates the presence of chlorine. R-22, for example, will
show a green flame. Halide detectors were commonly used by senvice engineers for
more than twenty years but became larngely obsolete when chlorine-free refrigerants,
(like R-134a), were introduced.

X =

To familiarise yourselves with this, fry a test using a bottle of R-22. This link shows
what you should expect: hitp2fwww youtube comiwatch?v=[HJUELNMELIg

Any refrigerant bottles marked R-134a that show a green flame should be
quarantined and NOT USED.

It is recommended that the contents be sent to a laboratory for analysis.
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Halide Torch Information.

Torches fueled by alcohol, propane, acetylene and other fuels burn with an
almost colorless flame. A flame will continue to be almost colorless if
a copper strip is placed in the flow of the flame. With the copper
sitting in the flame, as soon as small amount of chlorinated
refrigerant is brought into contact with the heated copper it will
cause the flame to change to a green color. These chlonne based
refrigerants include R-12, R-22, R-500, R-502,R40 etc.) This principle is
used in halide torches to detect leaks in refrigeration systems using these
types of refrigerants.

The use of a halide leak detector is the most positive method of detecting
chlorine based refrigerants. Such a detector consists essentially of a torch
burner, a copper reactor plate, and a rubber exploring hose.

Refrigerant gas suspected of containing chlonne 1s drawn through the hose
into the torch burner of the detector. Here the air passes over the copper
reactor plate, which is heated by the flame of the torch. If there is 3 minute
trace of chlorine present in the refrnigerant, the colour of the torch flame
changes from blue (neutral), to green as the chlorine containing refrigerant
makes contact with the reactor plate. The shade of green depends upon the
amount of chlorine in the refrigerant; a pale green colour indicates a small
concentration and a darker green colour, a heavier concentration.

Please note a standard blowtorch/lamp cannot be used,
as the copper reaction plate is reguired.

For more detailed instructions please refer to CRT and Maersk Ling,
Technical Bulletin R134a gas testing Rev 5.



Events and some taken actions:

e Counterfeit Refrigerants/Contaminated Reefer Machinery 4th COA Reefer Forum
Antwerp, Wednesday 28 March 2012. The 4th COA Forum on Counterfeit Refrigerant
Gases and Contaminated Refrigeration Machinery tool place in Antwerp on Wednesday
28 March 2012. Morning classroom sessions were followed by demonstrations of testing
procedures in the afternoon.

e Counterfeit Refrigerants/Contaminated Machinery 3rd COA(Container Owners
Association) Reefer Forum Singapore: 9 February 2012. The COA organised a Forum in
Singapore on Thursday 9 February 2012, aimed at updating the industry with regard to
systems for testing refrigerant gas canisters and samples of refrigerants from reefer
machinery.

e Counterfeit Refrigerants/Contaminated Machinery 2nd COA Reefer Forum: London, 19
December 2011. The Container Owners Association and the TT Club organised an
industry Forum on Monday 19 December, bringing together container owners,
refrigeration machinery manufacturers and relevant experts to debate ways to resolve
the exploding reefer machinery issue

e 10" Containers Owners Association members meeting will be held in Seoul,Korea.12-13
June 2012.with special session on Refrigeration Machinery Status on Contaminated
Refrigeration Issues

e Heatcraft Australia has issued a recall of certain models of a Kirby brand packaged
refrigeration unit supplied within Australia and suspected of being charged with the
potentially dangerous counterfeit R134a refrigerant. HEATCRAFT Australia has
confirmed that the “flammable and poisonous” counterfeit refrigerant responsible for
the recall of certain models of Kirby packaged refrigeration units in Australia does have
methyl chloride (R40) as one of its constituents. It has also been confirmed that the
suspect units were manufactured and charged with the refrigerant at its own factory in
China.

Some news from UNEP and World Customs Organization and Countries Customs stations:

e UNEP Compliance Assistance Programme (CAP) in Bangkok has contacted
Environment Programme of World Customs Organization about this issue and the



issue paper(earlier version) has been sent to all members of World Customs
Organization for their awareness and any necessary action at the borders.

e CAP has been in contact with counterfeiting and piracy at the WCQO’s Counterfeiting
and Piracy Group to raise this important issue in their working group. Also a
representative of UNEP OzonAction office in Paris will participate in coming WCQO's
counterfeiting and piracy group meeting, on 2 —3 May 2012 at the WCO in Brussels.

e The issue paper has been sent to all the National Ozone Officers in the region
countries in Asia and the Pacific to take any possible and necessary action at their
national levels.

e UNEP CAP in Bangkok has been in contact with The Customs Capacity Building
Working Group who is working to support the other Working Groups (Customs
Procedures and Trade Facilitation Working Group and Customs Enforcement and
Compliance Working Group) to raise counterfeiting issues in their training and
capacity building programmes in their member countries.

e Customs Services at the Greater Port in Saint Petersburg succeeded to seize more
than 19 metric tons of ozone-depleting substances (ODS) in February 2012. The
cylinders originated from China and were shipped by sea transport via Gdansk in
Poland to Saint Petersburg in the Russian Federation. They were mis-declared as
hydrofluorocarbon R134a which is not controlled by the Montreal Protocol. But
actually the shipment contained 3320 kg of R12, 2490 kg of R113, 4980 kg of R141b
as well of 8300 kg of a mixture of R22 and the toxic R40. The import of these
chemicals into the Russian Federation is either banned or requires an import license.
The investigations are still ongoing.
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