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1. INTRODUCTION

1.1 Transport regulations for large lithium ion batteries have been discussed since the last
biennium.

1.2 A new special provision to allow for the transport of lithium ion batteries larger than 35 kg

on cargo aircraft was proposed at the 2013 Meeting of the DGP Working Group of the Whole
(DGP-WG/13, 15 to 19 April 2013) (see paragraph 3.5.1 of the DGP-WG/13 Report (DGP/24-WP/3)).
There was general agreement that provisions needed to be developed for these batteries on the basis that
they were currently being shipped under approval and there was no guarantee that every approval provided
for sufficient safety features. It was felt, however, that more work was needed before anything could be
introduced into the Instructions. The working group felt that:
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a) the provisions would be more appropriate in the packing instructions rather than a
special provision;

b) the larger the battery, the larger the risk. These risks needed to be mitigated. It was
difficult to mitigate the chemical hazard of lithium batteries, but limiting the state of
charge could mitigate the energy density risk; and

c) packaging needed to be considered so that if an incident occurred it could be contained.
Research was being done in one State on packaging that could withstand pressure build
up if the batteries self-ignited, the results of which were encouraging.

1.3 This working paper addresses these issues so as to enable the panel to finally discuss
necessary provisions for the transport of single large lithium-ion batteries.

1.4 Based on the discussion at DGP/WG13 and discussions outside that meeting, two
alternative proposals are presented in this working paper:

a) anew Special Provision SP Axxx; and
b) enhancements to Packing Instruction 965.

1.5 Terms used in this and previous working papers intended to describe technical parameters
of the battery, the packaging or other regulatory details, are already widely used throughout the Technical
Instructions and in the lithium battery provisions. These include:

a) Strong, impact resistant outer casing. This term is used in Packing Instruction 965 to
describe the quality of the battery outer casing when there are provisions for the battery
to be shipped in a non-type approved packaging;

b) Fire and flame resistance. This term is already widely used to describe packaging
material properties in approvals in accordance with Special Provisions A99 and A88.
Within these approval documents, no further specification has been added for, e.g. the
minimum time material must resist a certain temperature before showing adverse
reactions etc. Therefore we feel that there is already a sufficient level of common sense
about the meaning;

¢) Non-combustible, non-flammable. These terms are commonly used within the
Technical Instructions and other modal regulations to describe the non-flammable
nature of packaging material. Only a few materials used for inner dangerous goods
packagings are prone to provide these properties in combination with other features like
absorbency for liquids. Flammability is defined in e.g. 2.4.1 of the UN Model
Regulations or Part 2;4.2.2.1 of the Technical Instructions for the Safe Transport of
Dangerous Goods by Air (Doc 9284) and can serve as classification criteria for
non-flammability; and

d) Non-conductive. Packaging material must not be electrically conductive and
Ohm resistance must be high enough to prevent from currency and voltage. Special
Provision A88 already uses that wording.
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1.6 Should the panel have persistent objections with the above terms not being precise and clear
enough to allow for consistent handling of dangerous goods, it is recommended that appropriate initiatives
to define them be taken to the UNECE.

1.7 The guiding principles and requirements of these two proposals are:

a) Packing Group Il performance level outer packaging for lithium battery;

b) one single battery per package only;

c) strong outer casing for battery required;

d) inner packaging, leak proof, required; and

e) non-combustible, non-conductive cushioning material.
1.8 Those requirements are usually applied for Special Provision A99 approvals issued by
various authorities. Until now no issues, safety concerns or accidents have been reported for consignments
in line with Special Provisions A99 or A88 approvals provided. In consequence, it is recommended to
accept the special provisions as proposed to be sufficient for lithium ion battery transportation.
1.9 State of Charge (SOC) safety impact during transport of lithium ion batteries and cells is
subject to on-going discussions. Types of cells and batteries which were successfully tested according to the
UN Manual of Test and Criteria, Part Ill, subsection 38.3 have shown adequate safety under various
transport relevant stress also at 100% SOC (i.e. fully charged). Furthermore, a specific SOC is not generally
required when prototype, non-tested batteries are shipped in accordance with Special Provision A88.
1. 10 Nevertheless, the last working group of the whole discussions revealed that a state of
charge limitation is seen as an appropriate measure to reduce the risk for an adverse reaction of lithium ion
batteries as cargo.
1. 11 Consequently, a SOC limitation of 60% has been added to the proposals. As this will result

in more complex preparation of packagings and, in accordance with opinions given, will establish a higher
safety level, other previously-offered safety measures are no longer considered.
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