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REEXAMEN DE MODIFICATIONS P,ROPOSI:ZES A LA REUNION DGP/28 RELATIVES AUX
EXIGENCES DE REDUCTION DE L’ETAT DE CHARGE DES PILES AU LITHIUM IONIQUE

(Note présentée par la Secrétaire)

RESUME

Dans la présente note de travail, le Groupe d’experts est invité a réexaminer
les modifications proposées a la réunion DGP/28 relatives aux exigences de
réduction de 1’état de charge des piles au lithium ionique lorsqu’elles sont
emballées avec un équipement ou contenues dans celui-ci, en tenant compte
des résultats d’une évaluation des risques de sécurité effectuée par le groupe
de travail du DGP sur les dispositifs de stockage ¢lectroniques. 11 a été convenu
a la réunion DGP/28 que ces propositions seraient réexaminées une fois que
1’évaluation des risques de sécurité serait terminée.

Suite a donner par le DGP : Le DGP est invité a :

a) décider d’accepter ou non les modifications proposées a la réunion DGP/28
qui figurent aux appendices B et C de la présente note de travail sur la base
des résultats de 1’évaluation des risques de sécurité effectuée par le groupe
de travail du DGP sur les dispositifs de stockage électroniques et présentée
dans la note de travail DGP/28-WP/41 ;

b) examiner si d’autres mesures d’atténuation sont nécessaires.

* Seuls le résumé et les appendices B et C sont traduits.
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1. INTRODUCTION

1.1 Considerable time was spent discussing proposed amendments related to reduced state of
charge requirements for lithium ion batteries at the twenty-eighth meeting of the Dangerous Goods Panel
(DGP/28, Montréal, 15 to 19 November 2021) (see Appendix A to this working paper for the report of the
discussions). The proposed amendments:

a) replaced an existing requirement for batteries packed without equipment to be offered
for transport at a state of charge not exceeding 30 per cent of their rated capacity with
a requirement for them to be offered at the lowest state of charge practical but not
exceeding 30 per cent of their rated capacity;

b) extended the state of charge limit, with the proposed revision described in sub-
paragraph a) above, to batteries packed with or contained in equipment (UN 3481) and
to battery-powered vehicles and battery-powered equipment (UN 3177); and

c) amended existing state of charge limits in Packing Instructions 910 and 974 of the
Supplement to the Technical Instructions with the proposed revision described in sub-
paragraph a) above.

Note.— Packing Instruction 910 applies to low production runs and prototype
lithium batteries and cells not meeting the UN 38.3 test criteria shipped under an
approval, and Packing Instruction 974 applies to lithium cells or batteries having a
mass exceeding 35 kg shipped under an approval.

1.2 While there was support for the intent of the proposed amendments, the panel could not
agree to them at that time. It could not agree to the revised state of charge requirement as written as it was
considered ambiguous and difficult to implement and enforce. It could not reach a consensus on extending
the reduced state of charge requirement beyond those packed on their own without first conducting a
thorough safety risk assessment. However, this was not possible during DGP/28 due to time constraints.
The panel agreed that this should be conducted by the DGP Working Group on Electronic Storage Devices
(DGP-WG/Energy Storage Devices) and, given the complexity of the task, agreed that it should be
conducted under the guidance of safety management experts through coordination with the Secretariat.

2. SAFETY RISK ASSESSMENT

2.1 A report of the safety risk assessment conducted by DGP-WG/Electronic Storage Devices
is contained in DGP/29-WP/41, “Report of the Dangerous Goods Panel Working Group on Energy Storage
Devices (DGP-WG/Energy Storage Devices)”. It focuses on lithium ion batteries packed with and
contained in equipment. As noted in the report, “Lithium ion batteries packed with and contained in
equipment were selected for this analysis because these configurations have similar characteristics and
requirements, while lithium ion battery powered vehicles comprise a broad range of products and sizes that
may warrant special consideration.”.

3. PROPOSED AMENDMENTS TO THE TECHNICAL
INSTRUCTIONS AND ITS SUPPLEMENT PRESENTED
TO DGP/28
3.1 The amendments to the Technical Instructions requiring a reduced state of charge for

lithium ion batteries proposed at DGP/28 are reproduced in Appendix B and the amendments to the
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Supplement to the Technical Instructions are reproduced in Appendix C to this working paper. The
amendments presented in Appendices B and C are based on the 2023-2024 Edition of the Technical
Instructions and the 2023-2024 Edition of the Supplement, respectively (the amendments presented at
DGP/28 were based on the 2021-2022 Edition of these documents). The amendments were proposed to the
following packing instructions at DGP/28:

a) Packing Instruction 952 of the Technical Instructions, assigned to UN 3171 —
Battery-powered equipment and Battery-powered vehicle.

b) Packing Instructions 965 of the Technical Instructions, assigned to UN 3480 —
Lithium ion batteries;

c) Packing Instruction 966 of the Technical Instructions, assigned to UN 3481 —
Lithium ion batteries packed with equipment;

d) Packing Instruction 967 of the Technical Instructions, assigned to UN 3481 —
Lithium ion batteries contained in equipment;

e) Packing Instructions 910 of the Supplement; and
f) Packing Instructions 974 of the Supplement.

3.2 The amendment to Packing Instruction 952 proposed at DGP/28 is outdated on account of
lithium ion battery-powered vehicles being reassigned to new UN No. 3556 — Vehicle, lithium ion
battery powered in the 23" revised edition of the UN Model Regulations (see DGP/29-WP/13 for
amendments to Table 3-1 and DGP/29-WP/14 for amendment to Packing Instruction 952 proposed to align
with the UN provisions). A reference to vehicles in the text proposed for inclusion in Packing
Instruction 952 is therefore struck out in the appendix to this working paper. A requirement for vehicles
powered by lithium ion batteries to be discharged is proposed for inclusion in Packing Instruction 952
independently of this working paper (see DGP/29-WP/26).

4. ACTION BY THE DGP
4.1 The DGP is invited to:
a) decide on whether to accept the amendments proposed at DGP/28 contained in
Appendices B and C to this working paper based on the outcome of the safety risk
assessment conducted by DGP-WG/Electronic Storage Devices presented in

DGP/28-WP/41; and

b) consider whether any other mitigation measures are necessary.
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APPENDIX A

EXTRACT FROM DGP/28 REPORT: DISCUSSIONS ON PROPOSAL TO REQUIRING A
REDUCED STATE FOR LITHIUM ION BATTERIES AT DGP28 —

43  REDUCED STATE OF CHARGE NOT EXCEEDING 30
PERCENT FOR UN 3480 THROUGH PACKING
INSTRUCTION 965 (DGP/28-WP/6), REDUCED STATE
OF CHARGE NOT EXCEEDING 30 PERCENT FOR
UN 3481 THROUGH PACKING INSTRUCTIONS 966 AND
967 (DGP/28-WP/7) AND REDUCED STATE OF CHARGE
NOT EXCEEDING 30 PER CENT FOR UN 3171
(DGP/28-WP/10)

4.3.1 The meeting discussed amendments to several lithium ion battery packing instructions that
proposed requiring cells and batteries to be shipped at the lowest practical state of charge, but not exceeding
30 per cent. The amendments included a revision to the existing 30 per cent limit required for UN 3480 —
Lithium ion batteries and an extension of the limit to all lithium ion battery shipments. The proposer
explained that his intent was to minimize risk of thermal runaway, the propagation of thermal runaway from
cell to cell, and the generation of explosive gases during transport.

4.3.2 The packing instructions for which amendments were proposed were:
c) Packing Instructions 965 assigned to UN 3480 — Lithium ion batteries;

d) Packing Instruction 966 assigned to UN 3481 — Lithium ion batteries packed with
equipment;

e) Packing Instruction 967 assigned to UN 3481 — Lithium ion batteries contained in
equipment; and

f) Packing Instruction 952 assigned to UN 3171 — Battery-powered equipment and
Battery-powered vehicle.

Amendments to Packing Instructions 910 and 974 of the Supplement to the Technical Instructions were
also proposed. The report of the discussion on these packing instructions is provided in paragraph 4.4.

433 The meeting discussed the proposals in principle with a focus on:

a) requiring the lowest practical state of charge, but not exceeding 30 per cent, without
reviewing the proposed amendment to each specific packing instruction; and

b) extending the state of charge limit contained in Packing Instruction 965 to other lithium
ion battery packing instructions with a focus on lithium ion batteries packed with and
contained in equipment.



DGP/29-WP/6
Appendice A A-2

4.3.4 Lowest practical state of charge, but not exceeding 30 per cent

43.4.1 The panel supported the intent of requiring the lowest practical state of charge (not
exceeding 30 per cent), but could not agree to the proposal as written as it was considered ambiguous and
difficult to implement and enforce. There was some support for a recommendation, but wording could not
be agreed. The majority of panel members considered it premature to make any changes to the Technical
Instructions, but supported having DGP-WG/Energy Storage Devices giving the issue careful consideration
over the next biennium. A detailed list of comments made during the discussion is provided in Appendix B
to the report on this agenda item.

4.3.5 Extending the state of charge limit contained in Packing
Instruction 965 to other lithium ion battery packing
instructions

4.3.5.1 While there was some support for extending the existing state of charge limit for UN 3480
to UN 3481, particularly for lithium batteries packed with equipment, the panel could not reach consensus
on mandating such a requirement without first conducting a thorough safety risk assessment. Time
constraints made this impossible during DGP/28. It was recommended it be conducted by DGP-WG/Energy
Storage Devices as soon as possible following DGP/28, preferably during the first half of 2022. Given the
complexity of the task, it was further recommended that the safety risk assessment be conducted under the
guidance of safety management experts through coordination with the Secretariat. If the safety risk
assessment identified an intolerable risk, the panel would recommend risk mitigation measures, which
might include a mandatory reduced state of charge. Battery industry participants stressed that there would
be an enormous economic impact should a state of charge limit to equipment be required. The need to assess
the safety risk before considering the industry impact was stressed. The impact on the battery industry
would be considered when considering risk mitigation measures, should they be necessary. An addendum
to the 2023-2024 Edition of the Technical Instructions to incorporate agreed amendments would be
recommended if considered necessary. A detailed list of comments made during the discussion is provided
in Appendix B to the report on this agenda item.

4.4 REDUCED STATE OF CHARGE NOT EXCEEDING
30 PER CENT FOR UN 3481 THROUGH PACKING
INSTRUCTION 910 OF THE SUPPLEMENT
(DGP/28-WP/9) AND REDUCED STATE OF CHARGE
NOT EXCEEDING 30 PER CENT FOR LITHIUM ION
BATTERIES WITH A MASS EXCEEDING 35 KG
THROUGH PACKING INSTRUCTION 974 DGP/28-WP/8)

4.4.1 The amendment requiring batteries to be shipped at the lowest practical state of charge, but
not exceeding 30 per cent that was proposed for the lithium batter packing instructions in the Technical
Instructions (see paragraph 4.3) was also proposed to Packing Instructions 910 and 974 of the Supplement.
Packing Instruction 910 applied to low production run and prototype lithium batteries and cells not meeting
the UN 38.3 test criteria shipped under an approval and Packing Instruction 974 applied to lithium cells or
batteries having a mass exceeding 35 kg shipped under an approval. The amendment was not agreed for the
same reason it was not agreed for the packing instructions in the Technical Instructions. It would be given
further consideration once the safety risk was assessed.

442 Packing Instructions 910 and 974 applied to UN Nos. 3090, 3091, 3480 and 3481. Each
contained a provision requiring lithium ion cells and batteries to be offered for transport at a state of charge
not exceeding 30 per cent of their rated capacity but did not specify that this applied to both UN 3480 and
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3481. An amendment to Packing Instructions 974 to clarify it applied to both was agreed. A similar
amendment to Packing Instruction 910 had been agreed at DGP-WG/21 (see paragraph 3.2.3.3.2 of the
DGP-WG/21 Report).

APPENDIX B TO THE REPORT ON AGENDA ITEM 4
(English only)

DETAILED REPORT ON PROPOSALS TO INTRODUCE STATE OF CHARGE
RESTRICTIONS TO LITHIUM BATTERY PACKING INSTRUCTIONS IN THE TECHNICAL

INSTRUCTIONS

The following are comments provided during discussions on proposals to introduce state of charge
restrictions to lithium battery packing instructions in the Technical Instructions

1. REDUCED STATE OF CHARGE NOT EXCEEDING 30
PERCENT FOR UN 3480 THROUGH PACKING
INSTRUCTION 965 (DGP/28-WP/6)

Support for requiring the lowest practical state of charge for
lithium ion cells and batteries but not exceeding 30 per cent of
their rated capacity

a)

b)

d)

All panel members supported the objective with agreement that shipping at the lowest, or safest,
state of charge possible, without introducing a cell degradation hazard, was a good practice and
might be something that could be recommended.

There was data that indicated a problem, and proactive measures needed to be taken to prevent
an accident.

A 30 per cent state of charge limit for UN 3480 — Lithium ion batteries was introduced in
the 2015-2016 Edition of the Technical Instructions based on FAA data that focused on 18650
cells, but this data was not extensive. It demonstrated that this limit significantly reduced the
risk of thermal propagation for the majority of cell and battery types that were being transported
at that time, but it was never accepted as providing a safe level for all. It was implemented to
quickly and easily reduce the general risk the batteries posed to air transport. It was a
prescriptive target. Some cells and batteries posed significant risk if they entered thermal
runaway even at a 30 per cent state of charge. “Lowest practical” would reduce that risk.

A reduced state of charge might not be possible for certain devices, including medical devices,
and something could be done to address this, but it was unacceptable to put passengers at risk
so that consumer devices could be ready for use when delivered.

The wording of the amendment proposed was ambiguous, but could adapt it to clarify the
intent. “Practicable” would be a more appropriate word choice than “practical”.
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Justification for maintaining the status quo

a) The language used was not appropriate for regulations.

b) “Lowest practical state of charge” was not defined, which would make it very difficult to
implement, particularly further down the supply chain. Manufacturers might be capable of
determining the safest state of charge, but it would be challenging for others in the distribution

chain.

c) It would be difficult to enforce.

d) What determined the lowest state of charge practical was not fixed for a given battery. The
optimal level would change over the lifespan of a battery.

e) A mandatory requirement was unjustified without data demonstrating that a 30 per cent limit
was inadequate. Could be a best practice, but not a mandatory requirement.

2. EXTENDING 30 PERCENT STATE OF CHARGE LIMIT TO
UN 3481 THROUGH PACKING INSTRUCTIONS 966,967 AND
UN 3171 THROUGH PACKING INSTRUCTION 952 (DGP/28-
WP/7 AND DGP/28-WP/10)

Support for extending 30 per cent State of charge to Packing
Instructions 966, 967 and 952

a)

b)

¢)

d)

There was some support to recommend state of charge limits for batteries packed with
equipment through Packing Instruction 966 immediately, as these were not considered
to be much different to batteries packed on their own. There was little data to
demonstrate that equipment provided adequate protection from both thermal runaway
propagation and explosive gas generation.

Limiting the state of charge was accepted as a significant safety benefit for batteries
packed on their own, and extending the requirement to UN 3481 would further reduce
the risk of a lithium battery incident during transport.

Not applying a state of charge limit to batteries packed with or contained in equipment
may have been justified when the limit was applied to batteries packed on their own
because of the protection the equipment provided, but there was an increased trend
towards more powerful and energetic batteries, the numbers transported, and a
diminishing ratio of equipment to batteries which meant less protection. The author of
the proposal suggested that devices in the past usually consisted mostly of equipment
that contained a battery, but that there was now a trend toward devices being composed
mostly of batteries.

Publicly-available FAA data and data from a reporting system established by UL
(Thermal Runaway Incident Program (TRIP)) suggested that more air cargo incidents
involving lithium battery powered equipment occurred than what was reported through
mandatory reporting mechanisms. The number of airlines reporting to TRIP was a
small subset of the aviation industry, but yet sixty-three cargo operation incidents
involving lithium batteries had been reported between 2017-2021. This was just one
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system, and it was known that many incidents went unreported. While the number may
have been small relative to the number of shipments, the severity of potential
consequences from an incident needed to be taken into account to assess risk. There
was also an overwhelming amount of data identifying a reduced state of charge as a
valuable mitigation measure against both the likelihood and the severity of an event.
There was a need to be proactive, not reactive.

A lack of confidence with a member from the battery industry’s conclusion that the
data from the cited report on the heat release analysis justified status quo was expressed
(see 2 b) below). The batteries in the study were tested at 50 per cent state of charge,
but there was no requirement in the Technical Instructions for them to be shipped at
that rate. They could be shipped at 100 per cent state of charge in compliance with the
Technical Instructions. The tests were conducted more than ten years ago, and a 50 per
cent state of charge then may not be comparable to 50 per cent now because of
increased energy density. There were significant differences in gas volume at different
states of charge, which was concerning given the fact that greater volumes of gas made
fires more hazardous.

A fire incident involving mobile phones being shipped as cargo that were on a skid
waiting to be loaded on the aircraft had led some stakeholders to explore the feasibility
of extending the state of charge limit to UN 3481, and it was known that one
manufacturer implemented this limit following the incident (see DGP/28-IP/2).

While sympathetic to the impact on industry (see 2 c) below), concerns that there
would be an enormous impact were also expressed when other restrictions were
introduced. The industry adapted, significant safety measures were implemented, and
the industry’s growth was maintained. Shippers had learned how to reduce the state of
charge for batteries packed on their own. It would be no different for batteries packed
with equipment. The impact did not justify ignoring safety risks if they existed.
Nevertheless, the impact on the lithium battery industry and any other areas would be
considered when developing mitigating measures, if the safety risk assessment
identified the need for them.

Test data from UL further demonstrated the safety benefits of a reduced state of charge
(see DGP/28-1P/9). It also demonstrated no significant drop in voltage over a nine
month period, suggesting the concern that a lower state of charge could result in cell
degradation over time (see 2 f) below) was not a factor for air transport.

Support for not extending 30 per cent state of charge to Packing
Instructions 966, 967 and 952

a)

b)

Most panel members considered it premature to implement measures for lithium ion
batteries contained in equipment because the safety risk had not been properly assessed
and the impact would be much more severe than it would be for batteries packed with
equipment, particularly with respect to medical devices. The risks associated with
batteries contained in equipment were different to the risks with batteries packed with
equipment. They wanted more time to consider with targeted discussions.

Requiring a reduced state of charge for batteries packed on their own and not for
batteries packed with or contained in equipment was a conscious decision the panel
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made. Batteries on their own were considered a much higher risk because of the
increased energy density, the known ability for thermal runaway to propagate from cell
to cell and package to package, and the potential for a fire involving high density
batteries to overwhelm the aircraft’s fire protection features.

Members of the battery industry reported that implementation of a state of charge limit
to equipment would be difficult to do and that the economic impact would be
enormous. They were of the opinion that there was insufficient data to justify a state
of charge limit, including a lack of testing. They were also of the opinion that there
was sufficient data to support not introducing a state of charge limit, including an
extremely low incident rate relative to the number of electronic devices transported
and their belief that most incidents reported involved lithium batteries carried in the
cabin and in checked baggage. A report on a heat release analysis and tests of lithium
ion batteries packed with and contained in equipment was cited, one of the conclusions
from it being that batteries, when at 50 per cent state of charge, did not significantly
contribute to the total heat released during combustion.

Establishing a 30 per cent state of charge was routine for battery manufacturers, but
not so easy for others in the supply chain.

Specific difficulties with regard to medical devices were raised, and it was suggested
a limit was unjustified for them as they were manufactured to high standards and had
an excellent safety record. Some, such as pacemakers, were extremely small. The
requirement would increase the cost of medical devices and have an impact on life-
saving measures if adequately charged batteries were not available to medical staff.

A lower state of charge could result in cell degradation over time which increased the
risk of thermal runaway.
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APPENDICE B

MODIFICATIONS DES INSTRUCTIONS TECHNIQUES PROPOSEES A
LA REUNION DGP/28 INCORPOREES DANS L’EDITION 2023-2024
DE CHAQUE DOCUMENT)

Partie 4

INSTRUCTIONS D’EMBALLAGE

)
Chapitre 11

CLASSE 9 — MARCHANDISES DANGEREUSES DIVERSES
)

(..

Instruction d’emballage 952

N° ONU 3171 seulement — Aéronefs de passagers et aéronefs cargos
(Voir l'instruction d’emballage 220 pour les machines et les moteurs fonctionnant au gaz inflammable, I'instruction
d’emballage 378 pour les machines et les moteurs fonctionnant au liquide inflammable, I'instruction d’emballage 950
pour les véhicules a propulsion par liquide inflammable, I'instruction d’emballage 951 pour les véhicules a propulsion
par gaz inflammable ou linstruction d’emballage 972 pour les moteurs ou les machines contenant seulement des
carburants dangereux pour I'environnement)

(-+)
PRESCRIPTIONS SUPPLEMENTAIRES D’EMBALLAGE

Les véhicules, machines ou appareils alimentés par accumulateurs doivent répondre aux prescriptions suivantes :
Accumulateurs, piles et batteries

Tous les accumulateurs doivent étre installés et solidement assujettis sur le support du véhicule, de la machine ou de
I'appareil, et ils doivent étre protégés de maniére a éviter les dommages et les courts-circuits :

(..
3) I'état de charge des piles et des batteries au lithium ionique installées dans des appareils eu-des—véhicules
présentées au transport doit étre au niveau le plus bas possible et ne doit pas dépasser 30 % de leur capacité
nominale ;

3)4) si des batteries au sodium sont installées, elles doivent étre conformes aux prescriptions de la disposition
particuliere A94.

)
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()

Instruction d’emballage 965

N° ONU 3480 — Aéronefs cargos seulement

IA. SECTION IA

Chaque pile ou batterie doit satisfaire aux prescriptions de la section 9.3 de la Partie 2.

IA.1  Prescriptions générales

— Les prescriptions du Chapitre 1 de la Partie 4 doivent étre satisfaites.

— L’état de charge des piles et des batteries au lithium ionique présentées au transport doit étre au niveau le
plus bas possible et ne doit pas dépasser 30 % de leur capacité nominale. Les piles et les batteries dont I'état
de charge est supérieur a 30 % de leur capacité nominale peuvent étre expédiées uniquement avec
I'approbation de I'Etat d’origine et de I'Etat de I'exploitant et dans les conditions que lesdites autorités auront
fixées par écrit.

Note.— La sous-section 38.3.2.3 du Manuel d’épreuves et de critéres de 'ONU contient des orientations et
une méthode pour déterminer la capacité nominale.
(.-
IB. SECTION IB
(.-
1B.1 Prescriptions générales

)

Les piles et les batteries doivent étre placées dans des emballages extérieurs solides qui sont conformes aux
dispositions des § 1.1.1, 1.1.3.1 et 1.1.10 de la Partie 4 (a I'exception du § 1.1.10.1).

L’état de charge des piles et des batteries au lithium ionique présentées au transport doit étre au niveau le
plus bas possible et ne doit pas dépasser 30 % de leur capacité nominale. Les piles et les batteries dont I'état
de charge est supérieur & 30 % de leur capacité nominale peuvent étre expédiées uniquement avec
I'approbation de I'Etat d’origine et de I'Etat de I'exploitant et dans les conditions que lesdites autorités auront
fixées par écrit.

Note.— La sous-section 38.3.2.3 du Manuel d’épreuves et de criteres de 'ONU contient des orientations
et une méthode pour déterminer la capacité nominale.
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Instruction d’emballage 966

N° ONU 3481 (piles et batteries emballées avec un équipement) seulement —
Aéronefs de passagers et aéronefs cargos

I. SECTIONI

I.2 Prescriptions supplémentaires

— L’état de charge des piles et des batteries au lithium ionique présentées au transport doit étre au niveau le
plus bas possible et ne doit pas dépasser 30 % de leur capacité nominale & moins que I'Etat d’origine et I'Etat
de I'exploitant n’aient expressément approuvé un état de charge plus élevé.

— Les piles et les batteries au lithium ionique doivent étre protégées contre les courts-circuits. Ceci inclut la
protection contre les contacts avec des matériaux conducteurs, contenus a l'intérieur du méme emballage,
qui pourraient entrainer un court-circuit.

— Les piles et les batteries au lithium ionique doivent :

— étre placées dans des emballages intérieurs qui les enferment complétement, puis dans un emballage
d’'un type décrit ci-dessous répondant aux spécifications de performances du groupe d’emballage I, puis
placées avec I'’équipement dans un emballage extérieur rigide solide; ou

— étre placées dans des emballages intérieurs qui les enferment complétement, puis placées avec
I'équipement dans un emballage d’'un type décrit ci-dessous répondant aux spécifications de
performances du groupe d’emballage II.

— L’équipement doit étre arrimé pour éviter qu’il se déplace dans I'emballage extérieur.

— Le nombre de piles ou de batteries placées dans chaque colis ne doit pas dépasser la quantité requise pour
faire fonctionner I'équipement, plus deux jeux de rechange. Un « jeu » correspond au nombre de piles ou de
batteries nécessaire pour alimenter chaque équipement.

— Le boitier extérieur des batteries fabriquées aprées le 31 décembre 2011 doit porter une marque indiquant
I’énergie nominale en wattheures.

()
Il. SECTION II

()
I.2 Prescriptions supplémentaires

— L’état de charge des piles et des batteries au lithium ionique présentées au transport doit étre au niveau le plus
bas possible et ne doit pas dépasser 30 % de leur capacité nominale & moins que I'Etat d’origine et I'Etat de
I'exploitant n’aient expressément approuvé un état de charge plus élevé.

— Les piles et les batteries au lithium ionique doivent :

— étre placées dans des emballages intérieurs qui les enferment complétement, puis dans un emballage
extérieur rigide solide qui est conforme aux dispositions des § 1.1.1, 1.1.3.1 et 1.1.10 de la Partie 4 (a
I'exception du § 1.1.10.1) ; ou

— étre placées dans des emballages intérieurs qui les enferment completement, puis placées avec
I'équipement dans un emballage extérieur rigide solide qui est conforme aux dispositions des § 1.1.1,
1.1.3.1 et 1.1.10 de la Partie 4 (a I'exception du § 1.1.10.1).

)
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Instruction d’emballage 967

N° ONU 3481 (piles et batteries contenues dans un équipement) seulement —
Aéronefs de passagers et aéronefs cargos

. SECTIONI

1.2 Prescriptions supplémentaires

— L’état de charge des piles et des batteries au lithium ionique présentées au transport doit étre au niveau le
plus bas possible et ne doit pas dépasser 30 % de leur capacité nominale & moins que I'Etat d’origine et I'Etat
de I'exploitant n’aient expressément approuvé un état de charge plus élevé.

— L’équipement doit étre arrimé pour éviter qu’il se déplace dans I'emballage extérieur et étre pourvu d’'un moyen
efficace qui en empéche la mise en marche accidentelle.

— Quand de multiples équipements sont emballés dans le méme emballage extérieur, chaque équipement doit
étre emballé de fagon a ne pas étre en contact avec d’autre équipement.

— Le bottier extérieur des batteries fabriquées apres le 31 décembre 2011 doit porter une marque indiquant
I’énergie nominale en wattheures.

()
II. SECTION II
(--)
11.2 Prescriptions supplémentaires
— L’état de charge des piles et des batteries au lithium ionique présentées au transport doit étre au niveau le
plus bas possible et ne doit pas dépasser 30 % de leur capacité nominale a moins que I'Etat d’origine et I'Etat
de I'exploitant n’aient expressément approuvé un état de charge plus élevé.

— L’équipement doit étre arrimé pour éviter qu'il se déplace dans 'emballage extérieur et étre pourvu d’'un moyen
efficace qui en empéche la mise en marche accidentelle.
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APPENDICE C
MODIFICATIONS DU SUPPLEMENT AUX INSTRUCTIONS TECHNIQUES PROPOSEES A

LA REUNION DGP/28 (INCORPOREES DANS L’EDITION 2023-2024
DE CHAQUE DOCUMENT)

Partie S-4

INSTRUCTIONS D’EMBALLAGE

)
Chapitre 11

CLASSE 9 — MARCHANDISES DANGEREUSES DIVERSES
)
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Instruction d’emballage 910
Aéronefs cargos seulement

Introduction
La présente instruction d’emballage s’applique aux piles ou aux batteries classées sous les n°® ONU 3090, 3091,
3480 et 3481 dont le lot de production annuelle compte un maximum de 100 et aux piles et aux batteries prototypes
de pré-production lorsque ces prototypes sont transportés pour étre éprouvés.
Prescriptions générales
Les prescriptions de la partie 4, chapitre 1, des Instructions techniques doivent étre respectées.
L’état de charge des piles et des batteries au lithium ionique (n°® ONU 3480), y compris lorsqu’elles sont emballées
avec un équipement ou contenues dans celui-ci (n® ONU 3481), présentées au transport doit étre au niveau le plus

bas possible et ne doit pas dépasser 30 % de leur capacité nominale a moins que I'Etat d’origine et I'Etat de I'exploitant
n’aient expressément approuvé un état de charge plus élevé.

)
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Instruction d’emballage 974
Aéronefs cargos seulement

Introduction

La présente instruction s’applique aux piles ou aux batteries au lithium classées sous les n°® ONU 3090, 3091, 3480
et 3481 dont la masse excede 35 kg.

Prescriptions générales

Les prescriptions de la partie 4, chapitre 1, doivent étre respectées.

L’état de charge des piles et des batteries au lithium ionique (n°® ONU 3480), y compris lorsqu’elles sont emballées
avec un équipement ou contenues dans celui-ci (n°® ONU 3481), présentées au transport doit étre au niveau le plus
bas possible et ne doit pas dépasser 30 % de leur capacité nominale sauf approbation expresse de I'Etat d’origine et

de I'Etat de I'exploitant.

Chaque pile ou batterie doit satisfaire aux prescriptions de la section 9.3 de la partie 2 des Instructions techniques.
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