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WORKING PAPER

DANGEROUS GOODS PANEL (DGP)
TWENTY-FOURTH MEETING
Montréal, 28 October to 8 November 2013
Agenda Item 5:  Resolution, where possible, of the non-recurrent work items identified by the Air
Navigation Commission or the panel:
5.1: Review of provisions for the transport of lithium batteries

LITHIUM METAL BATTERIES

(Presented by the Secretary)

SUMMARY

This working paper proposes forbidding lithium metal batteries on passenger
and cargo aircraft. It suggests that reports of counterfeit batteries and non-
compliant shipments being transported, the fire risk these batteries present and
the fact that current fire suppression systems and procedures for fire
suppression controls in cargo holds have no effect on lithium metal fires make
the risk in transporting them unacceptable and difficult to justify.

Action by the DGP: In the absence of mitigation measures which can contain
a lithium metal fire and the absence of an effective fire suppressant system for
such batteries, the DGP is invited to consider forbidding UN 3090 — Lithium
metal batteries from passenger and cargo aircraft as presented in the appendix
to this working paper.

1. INTRODUCTION

1.1 The risks related to lithium batteries have been well documented by the Dangerous
Goods Panel (DGP). Much has been done to improve measures to address these risks, including the
changes to the 2013-2014 Edition of the Technical Instructions which eliminated exceptions for bulk
shipments of lithium batteries. At that time the panel recognized that although the changes enhanced
safety, regulations could not, on their own, eliminate all risks related to transporting lithium batteries. It
was acknowledged that inadvertent errors in applying the regulations were possible, and intentional
violations were a reality. It was believed that non-compliance had been a factor in a number of reported
incidents. The panel also recommended ways to address these risks, including increased outreach,
training, oversight and appropriate enforcement activities.

(7 pages)
DGP.24.WP.009.5.en.docx



DGP/24-WP/9 -2-

1.2 A basic foundation of safety management systems is that layered defenses against safety
risks are necessary. A multi-layered system helps ensure that single-point failures are rarely
consequential. In the context of safely transporting dangerous goods, these could include properly
identifying dangerous goods, properly packaging them and preparing them for transport, ensuring that
they are not damaged upon acceptance, and safely loading/unloading/storing them on the aircraft.
Although these layers of defence may be adequate for batteries manufactured, classified and prepared for
shipment in compliance with the regulations, they are less effective for batteries not manufactured to
standard or for batteries which are not prepared for transport in compliance with the Technical
Instructions. If an incident does occur because of non-compliant batteries, the last layers of defence would
be the packaging and fire suppression capabilities. Tests suggest, however, that required packaging for
lithium metal batteries do not sufficiently contain the effects of a lithium metal battery ignition and are
not designed to withstand a lithium metal cell fire. Tests have also shown that Halon is ineffective as a
fire suppressant on a lithium metal fire, leaving no other layer of defence.

1.3 The panel has acknowledged that non-compliant battery shipments, including those
which contain counterfeit batteries not manufactured and tested in compliance with the Instructions, are a
reality. The panel has also acknowledged that many if not all reported incidents related to lithium
batteries have involved non-compliant shipments. The substantial increase of batteries being transported,
the increase in energy densities, and the expected future upward trend for both makes non-compliant
shipments an even greater threat to safety. While increased outreach, training, oversight and appropriate
enforcement activities can help reduce the number of non-compliant consignments in the transport chain,
the fact remains that these activities cannot eliminate non-compliance. Effectively regulating compliance
is also difficult since it is impossible to distinguish between counterfeit lithium metal batteries and those
which have been manufactured to standard. If transport risk was based solely on compliant shipments,
many other dangerous goods currently forbidden for transport — such as explosives and toxic gases —
would arguably be permitted.

1.4 The risks involved with transporting lithium batteries, reports of counterfeit batteries and
non-compliant shipments being transported coupled with the fact that current fire suppression systems in
cargo holds have no effect on lithium metal fires make it difficult to justify allowing them as cargo. It is
noted that one State and several airlines already forbid lithium metal on their passenger aircraft through
State and operator variations. It is further noted that the lithium battery industry have indicated an
increasing amount of lithium metal batteries are transported by sea.

2. ACTION BY THE DGP

2.1 In the absence of packaging which can contain a lithium metal fire or an effective fire
suppressant system, the panel is invited to consider forbidding the transport of UN 3090 — Lithium
metal batteries on both passenger and cargo aircraft.
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LIMITED AND EXCEPTED QUANTITIES

Chapter 2

ARRANGEMENT OF THE
DANGEROUS GOODS LIST (TABLE 3-1)

Table 3-1. Dangerous Goods List

Passenger aircraft Cargo aircraft
Class Max. net Max. net
or Sub- State Special UN quantity quantity
UN divi- sidiary | varia- provi- packing | Excepted Packing per Packing per
Name No. sion risk tions sions group guantity instruction package | instruction | package
1 2 3 4 6 7 8 9 10 11 12 13
Lithium metal 3090 9 us2 A88 H EO See | 968 See | 964
batteries (including uUs 3 A99 FORB | DDEN FORB | DDEN
lithium alloy Al154
batteries)t Al164
A183
Lithium metal 3091 9 us 2 A48 H EO 970 5 kg 970 3b kg
batteries contained us3 A99
in equipment A154
(including lithium alloy Al64
batteries) A181
A185
Lithium metal 3091 9 us 2 A99 H EO 969 | 5kg 969 3b kg
batteries packed us 3 A154
with equipment Al164
(including lithium alloy A181
batteries) A185
Part 4

PACKING INSTRUCTIONS

Chapter 11

CLASS 9 — MISCELLANEOUS DANGEROUS GOODS
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