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Overview

« Background on Lithium Batteries in Air
Transport

* International Standards for the Transport
of Dangerous Goods (DG) — Annex 18
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Overview

* Dangerous Goods Air Carrier Inspections
 Classification of Dangerous Goods
* Dangerous Goods List: Lithium Batteries

* Dangerous Goods Special Provisions:
Lithium Batteries
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Overview

 Lithium Battery Packing Instructions

* Dangerous Goods Transport
Documentation

« Dangerous Goods Markings

* Dangerous Goods Labels
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Overview

* Passenger Exceptions for Lithium
Batteries

 Lithium Battery Air Transport Regulation
Compliance Concerns
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Background

* In 1999, a pallet of lithium metal cells In
cargo was transported on a passenger
flight from Japan to Los Angeles, CA, US.
The pallet of batteries was mishandled
after it was off-loaded from the aircratft.
Several hours later it caught on fire and
burned to the ground. The fire department
was not able to put out the fire.
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Background

* This incident was the beginning of major
concerns with the hazards of transporting
lithium metal and lithium 1on batteries in air
transportation

 Based on that incident, the US FAA started
conducting fire safety testing on lithium
metal batteries
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Background

* It has been over 16 years since that
Incident, and the international standards

and air transport community has been
working to better understand the hazards
with lithium batteries as well as mitigate
the risks with this evolving technology.



8- [ICAO  UNITING AVIATION

Heay j

Background

* The current regulations on lithium batteries
that will be covered in this training are an
evolution and reaction to the information
gathered Iin incidents and laboratory
testing that has been obtained in the
previous 16 years.
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INTERNATIONAL STANDARDS
FOR THE SAFE TRANSPORT
OF DANGEROUS GOODS
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International Standards for the

Safe Transport of Dangerous Goods

Annex 18:

* Requires that dangerous goods are
carried in accordance with the ICAO
Technical Instructions for the Safe

Transport of Dangerous Goods by Air (the

“Technical Instructions”).
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International Standards for the

Safe Transport of Dangerous Goods
Annex 18:

«States are required by Annex 18 to have
Inspection and enforcement procedures to
ensure that dangerous goods are being
carried in compliance with the requirements.
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International Standards for the

Safe Transport of Dangerous Goods
Annex 18:

*To ensure DG does not put an aircraft and its
occupants at risk there are international Standards
which each State, under the provisions of the Chicago
Convention, are required to introduce into national
legislation. This system ensures governmental control
over the carriage of dangerous goods by air and gives
world-wide harmonization of safety standards.



ICAO  UNITING AVIATION

Heay j

DANGEROUS GOODS
AIR CARRIER INSPECTIONS
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Dangerous Goods Air Carrier Inspections

 Air Carrier Manuals specific to Dangerous
Goods

— Comprehensive & Current Manuals are critical
to the safe transport of DG at an air carrier

— Review of the manuals can be a very good
first step In the preparation of a dangerous
goods inspection of an air carrier
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Dangerous Goods Air Carrier Inspections

« Air Carrier Training Programmes specific

to Dangerous Goods

— Comprehensive and Current Training Programmes is
a key building block to success in an air carrier’s
promotion of both safety & compliance

— Review of the Training Programmes and auditing
training courses specific to DG is a great way to
evaluate the air carriers implementation of their
approved training.
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Dangerous Goods Air Carrier Inspections

* Dangerous Goods Acceptance —
Passenger Service

— Clear training and policy in manuals helps
keep this potentially complicated subject clear
to air carrier staff always short on time

— With the many dangerous items that
passengers bring in their baggage, an air
carrier must constantly reinforce the rules
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Dangerous Goods Air Carrier Inspections

* Dangerous Goods Acceptance — Cargo

—When an air carrier choses to transport DG,
the acceptance process is the most critical
aspect in ensuring safe transport

— An air carrier needs current and proper
training, policies, & support for its acceptance
staff to be successful
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Dangerous Goods Air Carrier Inspections

« Dangerous Goods Storage — Warehouse

— Even though the storage of DG in the
warehouse does not seem that critical,
mishandling a DG package could lead to a
delay in an incident while it is on board the
aircraft in flight

— Following proper handling and storage
procedures in regards to DG in the
warehouse is important
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Dangerous Goods Air Carrier Inspections

* Dangerous Goods Loading — Pallets,
ULDs, carts/dollies, Aircraft

— The proper segregation of DG on a pallet,
cart/dolly, and an aircraft is very important to
the safety while in-flight

— The proper acceptance and transport of
Cargo Aircraft Only (CAO) DG shipments is a
critical function to ensure safety is maintained
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Dangerous Goods Air Carrier Inspections

* Air Carrier Dangerous Goods Training
Records

— An air carriers DG Training Records for all its
staff should be organized, accurate, & current.

— Problems with DG training records could
Indicate an air carriers lack of support of the
Implementation of their entire Training
Programme
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Dangerous Goods Air Carrier Inspections

 Air Carrier Offering of Dangerous Goods
Company Material (COMAT)

— For both air carriers that transport and air
carriers that do not transport DG, preparing
DG COMAT for transport is an important
safety function

— The air carrier should have detailed policies
and procedures on the storage, processing
and transport of DG COMAT
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Dangerous Goods Air Carrier Inspections

» Air Carrier Compliance with the Provision
of Information

— Policy, procedures, and training is the key to
successful completion of the Part 7, Chapter 4
requirements

— Items required: Info to Pilot-in-Command,
Emergency Response Info, reporting of DG
accidents, incidents, undeclared, &
occurrences, and the retention of documents
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DANGEROUS GOODS
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Classification of Dangerous Goods

* Technical Instructions, Part 2, Chapter 9
— Lithium battery classification is in 2;9.3
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9.3 LITHIUM BATTERIES

93.1 Cells and batteries, cells and batteries contained in equipment, or cells and batteries packed with equipment,
containing lithium in any form must be assigned to UN Nos. 3090, 3091, 3480 or 3481 as appropriate. They may be transported
under these entries if they meet the following provisions:

a) each cell or battery is of the type proved to meet the requirements of each test of the UN Manual of Tests and Criteria,
Part IIl, subsection 38.3;

+ Cells and batteries manufactured according to a type meeting the requirements of subsection 38.3 of the UN Manual of
Tests and Criteria, Revision 3, Amendment 1 or any subsequent revision and amendment applicable at the date of the
type testing may continue to be transported, unless otherwise provided in these Instructions.

+ Cell and battery types only meeting the requirements of the UN Manual of Tests and Criteria, Revision 3, are no longer
valid. However, cells and batteries manufactured in conformity with such types before 1 July 2003 may continue to be
transported if all other applicable requirements are fulfilled.

# Note — Batteries must be of a type proved to meet the testing requirements of the UN Manual of Tests and Criteria,
Part Ili, subsection 38.3, irrespective of whether the cells of which they are composed are of a tested type.

b) each cell and baftery incorporates a safety venting device or is designed to preciude a violent rupture under conditions
normally incident to transport;

c) each cell and battery is equipped with an effective means of preventing extemnal short circuits;

d) each battery containing cells or a series of cells connected in parallel is equipped with effective means as necessary to
prevent dangerous reverse cument flow (e.g. diodes, fuses, etc.);
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Classification of Dangerous Goods

* Quality Management Programme
requirements for the lithium cell and
battery manufacturer

 Part 2, 2,9.3.1e)
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e) cells and batteries must be manufactured under a quality management programme that includes:

1)

2)

3)

4)

Note.—

a description of the organizational structure and responsibilities of personnel with regard to design and product
quality;

the relevant inspection and test, quality control, quality assurance, and process operation instructions that will be
used:

process controls that should include relevant activities to prevent and detect intemal short circuit failure during
manufacture of cells;

quality records, such as inspection reports, test data, calibration data and cerfificates. Test data must be kept and
made available to the appropriate national authority upon request;

management reviews to ensure the effective operation of the quality management programme;
a process for control of documents and their revision;

a means for control of cells or batteries that are not conforming to the type tested in accordance with Part Il
subsection 38.3 of the UN Manual of Tesis and Criteria;

training programmes and qualification procedures for relevant personnel; and
procedures to ensure that there is no damage to the final product.

In-house quality management programmes may be accepfed. Third-party cerfification is not required, but the

procedures listed in 1) to 9) above must be properly recorded and traceable. A copy oOf the quality management programme
must be made available to the appropriate national authority upon request.
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Classification of Dangerous Goods

« 2;9.3.1 a) states that “each cell and battery
IS of a type proved to meet the requirements
of each test of the UN Manual of Tests and
Criteria, Part lll, Section 38.3;”

« Section 38.3 covers the classification testing
criteria for lithium batteries.
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UN Manual of Test and Criteria (MoTC)

— UN MoTC, Revision 5, Amendment 1

http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev5
Amendl/ST-SG-AC10-11-Rev5-Amendle.pdf

— Also some minor changes were made to Section 38.3
In UN MoTC, Revision 5, Amendment 2

http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev.5
Amend.2/ST-SG-AC10-11-Rev5-Amend2e.pdf



http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev5_Amend1/ST-SG-AC10-11-Rev5-Amend1e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev5_Amend1/ST-SG-AC10-11-Rev5-Amend1e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev5_Amend1/ST-SG-AC10-11-Rev5-Amend1e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev5_Amend1/ST-SG-AC10-11-Rev5-Amend1e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev5_Amend1/ST-SG-AC10-11-Rev5-Amend1e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev5_Amend1/ST-SG-AC10-11-Rev5-Amend1e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev5_Amend1/ST-SG-AC10-11-Rev5-Amend1e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev5_Amend1/ST-SG-AC10-11-Rev5-Amend1e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev5_Amend1/ST-SG-AC10-11-Rev5-Amend1e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev5_Amend1/ST-SG-AC10-11-Rev5-Amend1e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev5_Amend1/ST-SG-AC10-11-Rev5-Amend1e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev5_Amend1/ST-SG-AC10-11-Rev5-Amend1e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev.5_Amend.2/ST-SG-AC10-11-Rev5-Amend2e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev.5_Amend.2/ST-SG-AC10-11-Rev5-Amend2e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev.5_Amend.2/ST-SG-AC10-11-Rev5-Amend2e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev.5_Amend.2/ST-SG-AC10-11-Rev5-Amend2e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev.5_Amend.2/ST-SG-AC10-11-Rev5-Amend2e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev.5_Amend.2/ST-SG-AC10-11-Rev5-Amend2e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev.5_Amend.2/ST-SG-AC10-11-Rev5-Amend2e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev.5_Amend.2/ST-SG-AC10-11-Rev5-Amend2e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev.5_Amend.2/ST-SG-AC10-11-Rev5-Amend2e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev.5_Amend.2/ST-SG-AC10-11-Rev5-Amend2e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev.5_Amend.2/ST-SG-AC10-11-Rev5-Amend2e.pdf
http://www.unece.org/fileadmin/DAM/trans/danger/publi/manual/Rev.5_Amend.2/ST-SG-AC10-11-Rev5-Amend2e.pdf
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UN Manual of Test and Criteria (MoTC)

e Sections to Review Iin the UN MoTC,
Section 38.3, Rev. 5, Amendments 1 & 2:

— 38.3.1 Purpose

—38.3.2.1, 38.3.2.2 Scope

— 38.3.2.3 Definition of cell and battery
— 38.3.3 (a)-(f)

— 38.3.4 Brief overview of Procedures and T.1-
T.8 testing titles



ICAO  UNITING AVIATION

Heay j

DANGEROUS GOODS LIST:
LITHIUM BATTERIES
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Dangerous Goods List:
Lithium Batteries

 Technical Instructions, Part 3, Table 3-1

* Six (6) Proper Shipping Name (PSN)
listings for lithium batteries in Table 3-1
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FPassenger and cargo Cargo aircraft only
aircraft

Class Max. nef Max. net
or Sub- State |Speciall UN quantity quantity

L divi- | sidrary varia- | provi- | packing |Excepted| Packing per Packing per
Name No. | sion risk Labels tions | sions | group | quantily | instruction | package | instruction | package
1 2 3 4 bs] G 7 i} 9 10 11 12 13

# Lithium ion batteries (including 34801 9 Miscellaneous us 3| Ass EO0 See|965 See|965

lithium ion polymer batteries) A99
Al154
A164
A183

# Lithium ion batteries contained in {3431 | 9 Miscellaneous usa| A48 ED 967 5 Kg 967 35 kg
equipment (including lithium ion ADG
polymer batteries) A154

A164
A181
A185

# Lithium ion batteries packed with |3481| g9 Miscellaneous uUs3| ass EO 966 5 kg 966 35 kg
equipment (including lithium ion A99
polymer batteries) A154

A164
A181
A185




ICAO  UNITING AVIATION

#

Passenger and cargo Cargo aircraft only
aircraft
Class Max. net Max. net
or Sub- Sfate |Special| UN quantity quantity
UN divi- | sidiary varia- | provi- | packing |Excepted| Packing per Packing per
Name No. sion risk Labels tions | sions | group | quantity | instruction | package instruction | package
1 2 3 4 a3 6 7 8 9 10 11 12 13
Lithium metal batteries (including (3090 9 Miscellaneous us 2| Ass EO FORB|DDEN See(968
lithium alloy hattel"ies:l 1 us 3| Agg
A154
AlG4
A1B3
A201
Lithium metal batteries contained | 3091 ] Miscellaneous us 2| A48 ED 970 5 kg 970 35 kg
in equipment (including lithium us 3| Agg
alloy batteries)
Al154
Al64
Al
Al1B5
Lithium metal batteries packed 3091 | 9 Miscellaneous us 2| A99 EO0 969 5 kg 969 35 kg
with equipment (including lithium us 3 | a154
alloy batteries)
AlB4
Al181
A1B5
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DANGEROUS GOODS
SPECIAL PROVISIONS:
LITHIUM BATTERIES
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Dangerous Goods Special
Provisions: Lithium Batteries

 Technical Instructions, Part 3, Table 3-2

» Special Provisions (SP) listed against the

Lithium Battery Proper Shipping Names In
Table 3-1
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Special Provisions

A48 Packaging tests are not considered necessary.

ABS Prototype or low production (i.e., annual production runs consisting of not more than 100 lithium batteries or
cells) lithium batteries or cells that have not been tested to the requirements in subsection 38.3 of the UN
Manual of Tests and Criteria may be fransported aboard cargo aircraft if approved by the appropriate
authority of the State of Origin and the following requirements are met:

a) except as provided in paragraph c), cells or batteries must be transported in an outer packaging that
is a metal, plastic or plywood drum or a metal, plastic or wooden box and that meets the criteria for

Packing Group | packagings;

b) except as provided in paragraph c), each cell or battery must be individually packed in an inner
packaging inside an outer packaging and surrounded by cushioning material that is non-
combustible, and non-conductive. Cells or batteries must be protected against short circuiting;

c) lithium batteries with a mass of 12 kg or greater and having a strong, impact resistant outer casing,
or assemblies of such batteries, may be packed in strong outer packagings or protective enclosures
not subject to the requirements of Part 6 of these Instructions. The batteries or battery assemblies
must be protected against short circuiting; and

d) a copy of the document of approval showing the quantity limitations must accompany the
consignment.
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ASS Irrespective of the quantity limits for cargo aircraft specified in column 13 of Table 3-1, and in Section | of
Packing Instructions 965, 966, 967, 968, 969 and 970, a lithium battery or battery assembly (i.e. UN 3090 or
UM 3480), including when packed with equipment or contained in equipment (i.e. UN 3091 or UN 3481) that
meets the other requirements of Section | of the applicable packing instruction, may have a mass exceeding

35 kg, if approved by the appropriate authority of the State of Origin. A copy of the document of approval
must accompany the consignment.

Al154 Lithium batteries, identified by the manufacturer as being defective for safety reasons, or that have been
damaged, that have the potential of producing a dangerous evolution of heat, fire or short circuit are
forbidden for transport (e.g. those being retumed to the manufacturer for safety reasons).

Alc4 Any electrical battery or battery-powered device, equipment or vehicle having the potential of a dangerous
evolution of heat must be prepared for transport so as to prevent:

a) a short circuit (e.g. in the case of batteries, by the effective insulation of exposed terminals; or, in the
case of equipment, by disconnection of the battery and protection of exposed terminals); and

b} unintentional activation.

A181 When a package contains a combination of lithium batteries contained in equipment and lithium batteries
packed with equipment, the package must be marked UN 3091 Lithium metal batteries packed with
equipment, or UN 3481 Lithium ion batteries packed with equipment, as appropriate. If a package
contains both lithium metal batteries and lithium ion batteries, the package must be marked as required for

both battery types. However, button cell batteries installed in equipment (including circuit boards) need not
be considered.
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Special Provisions

A185 (360) Vehicles only powered by lithium metal batteries or lithium ion batteries must be consigned under the entry
LIN 3171 Battery-powered vehicle.

A183 Waste batteries and batteries being shipped for recycling or disposal are forbidden from air transport unless
approved by the appropriate national authority of the State of Origin and the State of the Operator.
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LITHIUM BATTERY
PACKING INSTRUCTIONS
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Lithium Battery Packing Instructions

* Technical Instructions, Part 4, Chapter 11

* 4;11 contains 6 packing instructions on

Lithium Batteries (P1-965, 966, 967, 968,
969, & 970)
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Lithium Battery Packing Instructions

* Packing Instruction 965 — Lithium ion
batteries
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Packing Instruction 965
Passenger and cargo aircraft for UN 3480

1. Introduction
This entry applies to lithium ion or lithium polymer batteries. This packing instruction is structured as follows:

— Seclion IA applies to lithium ion cells with a Watt-hour rating in excess of 20 Wh and lithium ion batteries
with a Watt-hour rating in excess of 100 Wh, which must be assigned to Class 9 and are subject fo all of the

applicable requirements of these Instructions;
— Section IB applies fo lithium ion cells with a Watt-hour rating not exceeding 20 Wh and lithium ion batteries

with a Watt-hour rating not exceeding 100 Wh packed in quantities that exceed the allowance permmitted in
Section Il, Table 965-1I; and

— Section Il applies to lithium ion cells with a Watt-hour rating not exceeding 20 Wh and lithium ion batteries
with a Watt-hour rating not exceeding 100 Wh packed in quantities not exceeding the allowance permmitted in
Section Il, Table 965-1.

2. Lithium batteries forbidden from transport
The following applies to all lithium ion cells and batteries in this packing instruction:
Cells and batteries, identified by the manufacturer as being defective for safety reasons, or that have been
damaged, that have the potential of producing a dangerous evolution of heat, fire or short circuit are forbidden
for transport (e.g. those being retumed to the manufacturer for safety reasons).

Waste lithium bafteries and lithium bafteries being shipped for recycling or disposal are forbidden from air
transport unless approved by the appropriate national authority of the State of Origin and the State of the
Operator.
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P1-965, Lithium ion batteries

1A. SECTION IA

Each cell or battery must meet all the provisions of 2;9.3.

1A.1  General requirements
Part 4;1 requirements must be met.

Table 965-1A
UN number Net quantity per package
and proper shipping name Passenger Cargo
UN 3480 Lithium ion batteries 5 kg 35 kg
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PI-965, Lithium ion batteries

A2  Additional requirements

— Lithium ion cells and batteries must be protected against short circuits.

— Lithium ion cells and batteries must be placed in inner packagings that completely enclose the cell or
battery then placed in an outer packaging. The completed package for the cells or batteries must meet
the Packing Group Il performance reguirements.

— Lithium ion battenes with a mass of 12 kg or greater and having a strong, impact-resistant outer casing,
or assemblies of such batteries, may be fransporied when packed in strong outer packagings or
protective enclosures (e.g. in fully enclosed or wooden slatted crates) not subject to the requirements of
Part 6 of these Instructions, if approved by the appropriate authority of the State of Origin. A copy of the
document of approval must accompany the consignment.

— Batternes manufactured afier 31 December 2011 must be marked with the Watt-hour rating on the

outside case.

A3 OQuter packagings

Boxes Drums Jermcans
Aluminium (4B) Aluminium (1B2) Aluminium (3B82)
Fibreboard (4G) Fibre (1G) Plastics (3H2)
Natural wood (4C1, 4C2) Other metal (1N2) Steel (3A2)
Other metal (4N) Plastics (1H2)

Plastics (4H1, 4H2) Plywood (1D)

Plywood (4D) Steel (1A2)

Reconstituted wood (4F)

Steel (4A)
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Lithium lon Batteries: Section IA

Hazard Label

PACKAGE LIMITS

Passenger = 5kg

CAO = 35kg
Proper Shipping
Name &
UN Number
UN Package
Specification
Number >
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P1-965, Lithium ion batteries

|IB. SECTION IB

Cluantities of lithium ion cells or batieries that exceed the allowance permitied in Section Il, Table 963-11 are subject
to all of the applicable provisions of these Instructions (including the requirements in paragraph 2 of this packing
instruction and of this section) except for the the provisions of Part 6.

Lithium ion cells or bafteries shipped in accordance with the provisions of Section IB must be described on a
dangerous goods transport document as set in Part 5;4. The packing instruction number “965" required by
5;4.1.5.8.1 a) must be supplemented with “IB". All other applicable provisions of Part 5;4 apply.

Lithium ion cells and batteries may be offered for U'HTIEF!)I"[ []I'ﬂ'lul'i[.'rEﬂ that each cell and Dﬂt[E:I’"_',I' meets the pIﬂ\I'iEiDHS
of 2:9.3.1 a) and ) and the following:

1) for lithium ion cells, the Watt-hour rating (see the Glossary of Terms in Attachment 2) is not more than 20 Wh;

2) for lithium ion batteries, the Watt-hour rating is not more than 100 Wh;
— the Watt-hour rating must be marked on the outside of the battery case except for those batteries
manufactured before 1 January 2009,
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P1-965, Lithium ion batteries

IB.1  General requirements

Cells and batteries must be packed in strong outer packagings that conform to Part 4:1.1.1, 1.1.3.1 and
1.1.10 (except 1.1.10.1).

Table 965-I1B
# Net quantity per package
Contents Passenger Cargo
Lithium ion cells and batteries 10 kg 10 kg
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PI-965, Lithium ion batteries

IB.2  Additional requirements

Cells and batteries must be packed in inner packagings that completely enclose the cell or battery then

placed in a strong outer packaging.

Cells and batteries must be protecied so as to prevent short circuits. This includes protection against

contact with conductive materials within the same packaging that could lead to a short circuit.

Each package must be capable of withstanding a 1.2 m drop test in any orientation without:

— damage to cells or batteries contained therein;

— shifting of the contents so as to allow battery to battery (or cell to cell) contact;

— release of contents.

Each package must be labelled with a lithium baitery handling label (Figure 3-32) in addition to the

Class 9 hazard label.

Each consignment must be accompanied with a document with an indication that:

— the package contains lithium ion cells or bafteries;

— the package must be handled with care and that a flammability hazard exists if the package is
damaged,

— special procedures must be followed in the event the package is damaged, to include inspection and
repacking if necessary, and

— atelephone number for additional information.

Note — This information may be provided on the dangerous goods fransport document.

IB.3  Outer packagings

Boxes Drums Jerricans

Strong outer packagings
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Lithium lon Batteries: Section IB

Hazard and
Handling Labels PACKAGE LIMITS

Passenger = 10kgG
CAO = 10kgG

Proper Shipping
Name &

UN Number
Strong Outer

Packaging
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P1-965, Lithium ion batteries

SECTION I

With the exception of Part 1;2.3 (General — Transport of dangerous goods by post), 744 (Operator's
responsibilities — Reporting of dangerous goods accidents and incidents), 8;1.1 (Provisions conceming
passengers and crew — Dangerous goods carried by passengers or crew) and paragraph 2 of this packing
instruction, lithium ion cells and batteries offered for transport are not subject to other additional requirements of
these Instructions if they meet the requirements of this section.

Lithium ion cells and batteries may be offered for transport provided that each cell and battery meets the
provisions of 2;9.3.1 a) and e) and the following:

1) for lithium ion cells, the Watt-hour rating (see the Glossary of Terms in Aftachment 2) is not more than
20 Wh;
2) for lithium ion bafteries, the Watt-hour rating is not more than 100 Wh;

— the Watt-hour rating must be marked on the outside of the battery case except for those bafteries
manufactured before 1 January 2009.
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P1-965, Lithium ion batteries

Il.1 General requirements

Cells and bafteries must be packed in strong outer packagings that conform to Part 4;1.1.1, 1.1.3.1 and 1.1.10
(except 1.1.10.1).

Table 965-11
Lithium ion
Lithium jon cells Lithium ion cells batteries with a
and/or batteries with a Watt-hour Watt-hour rating
with a Watt-hour rating more than | more than 2.7 Wh,
rating not more 2.7 Wh, but not but not more than
Contents than 2.7 Wh more than 20 Wh 100 Wh
1 2 3 4
Maximum number of cells / batteries per package No limit 8 cells 2 batteries
Maximum net quantity (mass) per package 2.9Kkg n/a n/a

The limits specified in columns 2, 3 and 4 of Table 965-11 must not be combined in the same package.
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1.2 Additional requirements

Cells and batteries must be packed in inner packagings that completely enclose the cell or battery then

placed in a strong outer packaging.

Cells and batteries must be protected so as to prevent short circuits. This includes protection against contact

with conductive materials within the same packaging that could lead to a short circuit.

Each package must be capable of withstanding a 1.2 m drop test in any onentation without:

— damage to cells or batteries contained therein;

— shifting of the contents so as to allow battery to battery (or cell to cell) contact;

— release of contents.

Each package must be labelled with a lithium battery handling label (Figure 5-32).

Each consignment must be accompanied with a document with an indication that:

— the package contains lithium ion cells or batteries;

— the package must be handled with care and that a flammability hazard exists if the package is damaged;

— special procedures must be followed in the event the package is damaged, to include inspection and
repacking if necessary; and

— a telephone number for additional information.

The words “lithium on batteries, in compliance with Section |l of PIS65" must be placed on the air wayhbill,

when an air waybill is used.

Any person preparing or offering cells or batteries for transport must receive adequate instruction on these

requirements commensurate with their responsibilities.

1.3 Outer packagings

Boxes Drums Jerricans

Strong outer packagings

1.4 Overpacks

When packages are placed in an overpack, the lithium battery handling label required by this packing instruction
must either be cleary visible or the label must be affixed on the outside of the overpack and the overpack must
be marked with the word “Owverpack”™.
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Packing Instruction 965

What Section Does my Shipment Fall Under?

Type of Cells/Batteries Cells with a Watt-hour Batteries over 2.7 Wh,

Lithium lon under 2.7 Wh rating over 2.7 Wh, But not more than
Cell or Battery : but less than 20 Wh 100 Wh

8 cells 2 batteries

Max number per pkg No I|m It

Max net quantity 2.5 kg n/a n/a
(mass) per pkg

The limits specified in each column must not be combined in the same package.



UNITING AVIATION

Packing Instruction 965

Section > 20 Wh > 100 Wh
1A (5 kg PAX) (35 kg Cargo) (5 kg PAX) (35 kg Cargo)
<20 Wh <100 Wh
Section and and
IB <10 kg <10 kg
but but
Above Section Il Limits Above Section Il Limits
Section < 20 Wh and within < 100 Wh, and within
Il limits limits
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Packing Instruction 965 -- SECTION IB
What'’s the Difference with IA?

- Passenger :
Qty Limit Aircraft Cargo Aircraft
Section IA
Net Qty/Package 2 kg 3 kg
Section IB
Package Qty 10 kg £ 10 kg <)

And...
*No specification packaging for IB

*Require a Lithium Battery handling label in addition to a
Class 9 label for IB
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Lithium lon Batteries: Section |l

Handling Label

Strong Outer
Packaging

PACKAGE LIMITS

Button cells = 2.5kg
or
8 cells
or
2 Batteries
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Lithium Battery Packing Instructions

* Packing Instruction 966 — Lithium ion
batteries, packed with equipment
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P1-966, Lithium ion batteries

Packing Instruction 966
Passenger and cargo aircraft for UN 3481 (packed with equipment) only

1. Introduction
This entry applies to lithium ion or lithium polymer batteries packed with equipment.
Section | of this packing instruction applies to lithium ion and lithium polymer cells and batteries that are
assigned to Class 9. Certain lithium ion and lithium polymer cells and batteries offered for transport and meeting
the requirements of Section Il of this packing instruction, subject to paragraph 2 below, are not subject fo other
additional requirements of these Instructions.

2. Lithium batteries forbidden from transport
The following applies to all lithium ion cells and batteries in this packing instruction:
Cells and batteries, identified by the manufacturer as being defective for safety reasons, or that have been

damaged, that have the potential of producing a dangerous evolution of heat, fire or short circuit are forbidden
for transport (e.g. those being retumed to the manufacturer for safety reasons).
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PI1-966, Lithium ion batteries
packed with equipment

I. SECTIONI

Each cell or battery must meet all the provisions of 2;9.3.

I.1 General requirements

Part 4;1 requirements must be met.

Package quantity
(Section )
UN number and proper shipping name |  Passenger Cargo
UM 3481 Lithium ion batteries 5 kg of lithium | 35 kg of lithium
packed with equipment ion cells or ion cells or
batteries batteries
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PI1-966, Lithium ion batteries

1.2 Additional requirements

— Lithium ion cells and batteries must be protected against short circuits.
— Lithium ion cells or batteries must:

— be placed in inner packagings that completely enclose the cell or battery then placed in an outer
packaging. The completed package for the cells or batteries must meet the Packing Group I
perfommance requirements; or

— be placed in inner packagings that completely enclose the cell or battery, then placed with equipment in
a packaging that meets the Packing Group Il performance requirements.

— The equipment must be secured against movement within the outer packaging and must be equipped with
an effective means of preventing accidental activation.

— The number of cells or batteries in each package must not exceed the appropriate number for the
equipment’'s operation, plus two spares.

— For the purpose of this packing instruction, “equipment” means apparatus requiring the lithium ion batteries
with which it is packed for its operation.

— Batteries manufactured after 31 December 2011 must be marked with the Watt-hour rating on the outside

Case. |3 Outer packagings
Boxes Drums Jerricans
Aluminium (4B) Aluminium (1B2) Aluminium (3B2)
Fibreboard (4G) Fibre (1G) Plastics (3H2)
Natural wood (4C1, 4C2) Other metal (1N2) Steel (3A2)
Other metal (4N) Plastics (1H2)
Plastics (4H1, 4H2) Plywood (1D)
Plywood (4D) Steel (1A2)
Reconstituted wood (4F)
Steel (4A)
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PI1-966, Lithium ion batteries
packed with equipment

Il. SECTION Il

With the exception of Part 1;2.3 (Transport of dangerous goods by post), 7,4 4 (Reporting of dangerous goods
accidents and incidents), 8;1.1 (Dangerous goods camied by passengers or crew) and paragraph 2 of this
packing instruction, lithium ion cells and batieries packed with equipment offered for transport are not subject to
other additional requirements of these Instructions if they meet the requirements of this section.

Lithium ion cells and batteries may be offered for transport provided that each cell and battery meeis the
provisions of 2;9.3.1 a) and e) and the following:

1) for lithium ion cells, the Wati-hour rating (see the Glossary of Terms in Atftachment 2) is not more than
20 Wh;

2) for lithium ion battenes, the Wati-hour rating is not more than 100 Wh;

— the Watt-hour rating must be marked on the outside of the battery case except for those batteries
manufactured before 1 January 2009.
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PI1-966, Lithium ion batteries
packed with equipment

Il.1 General requirements

Cells and batteries must be packed in strong outer packagings that conform to Part 4:1.1.1, 1.1.3.1 and 1.1.10
(except 1.1.10.1).

Package quantity
(Section Il)

Contents Passenger Cargo

Net quantity of lithium ion cells or .
batteries per package kg

o kg
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P1-966, Lithium ion batteries

.2 Additional requirements

Lithium ion cells and bafteries must:

— be placed in inner packagings that completely enclose the cell or battery, then placed in a strong outer
packaging; or

— be placed in inner packagings that completely enclose the cell or battery, then placed with the
equipment in a strong outer packaging.

Cells and batteries must be protected so as to prevent short circuits. This includes protection against contact

with conductive materials within the same packaging that could lead to a short circuit.

The equipment must be secured against movement within the outer packaging and must be equipped with

an effective means of preventing accidental activation.

The number of cells or batteries in each package must not exceed the appropriate number for the

equipment’s operation, plus two spares.

Each package of cells or batteries, or the completed package, must be capable of withstanding a 1.2 m drop

test in any orientation without:

— damage to cells or batteries contained therein;

— shifting of the contents so as to allow battery to battery (or cell to cell) contact;

— release of contents.

Each package must be labelled with a lithium battery handling label (Figure 5-32).

Each consignment must be accompanied with a document with an indication that:

— the package contains lithium ion cells or batteries;

— the package must be handled with care and that a flammability hazard exists if the package is damaged;

— special procedures must be followed in the event the package is damaged, to include inspection and
repacking if necessary; and

— a telephone number for additional information.

The words “ithium ion batteries, in compliance with Section Il of P1966" must be placed on the air wayhbill,

when an air waybill is used.

Any person preparing or offering cells or batteries for transport must receive adequate instruction on these

requirements commensurate with their responsibilities.



ICAO  UNITING AVIATION

PI1-966, Lithium ion batteries
packed with equipment

1.3 Outer packagings
Boxes Drums Jerricans

Strong outer packagings
Il.4 Overpacks

When packages are placed in an overpack, the lithium battery handling label required by this packing instruction
must either be clearty visible or the label must be affixed on the outside of the overpack and the overpack must
be marked with the word “Overpack”.
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PI-967, Lithium ion batteries
contained in equipment

Packing Instruction 967
Passenger and cargo aircraft for UN 3481 (contained in equipment) only

1. Introduction
This entry applies to lithium ion or lithium polymer batteries contained in equipment.
Section | of this packing instruction applies to lithium ion and lithium polymer cells and batteries that are
assigned to Class 9. Certain lithium ion and lithium polymer cells and batteries offered for transport and meeting
the requirements of Section Il of this packing instruction, subject to paragraph 2 below, are not subject to other
additional requirements of these Instructions.

2. Lithium batteries forbidden from transport
The following applies to all lithium ion cells and batteries in this packing instruction:
Cells and batteries, identified by the manufacturer as being defective for safety reasons, or that have been

damaged, that have the potential of producing a dangerous evolution of heat, fire or short circuit are forbidden
for transport (e.g. those being retumed to the manufacturer for safety reasons).
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PI-967, Lithium ion batteries
contained in equipment

I. SECTIONI

Each cell or battery must meet all the provisions of 2;9.3.

I.1 General requirements

Equipment must be packed in strong outer packagings that conform to Part 4:1.1.1, 1.1.3.1 and 1.1.10 (except

1.1.10.1).
Package quantity (Section I)
UN number and proper shipping name | Passenger Cargo
UM 3481  Lithium ion bafteries 2 kg of Iithium | 35 kg of lithium
contained in equipment ion cells or ion cells or
bafteries batteries
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PI-967, Lithium ion batteries
contained in equipment

.2 Additional requirements

— The equipment must be secured against movement within the outer packaging and be packed so as to
prevent accidental operation during air transport.

— The equipment must be packed in strong outer packagings constructed of suitable material of adequate
strength and design in relation to the packaging's capacity and its intended use unless the battery is
afforded equivalent protection by the equipment in which it is contained.

— Batieries manufactured after 31 December 2011 must be marked with the Watt-hour rating on the outside
case.

1.3 OQuter packagings
Boxes Drums Jerricans

Strong outer packagings
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PI-967, Lithium ion batteries
contained in equipment

With the exception of Part 1,2.3 (Transport of dangerous goods by post), 7,4 4 (Reporting of dangerous goods
accidents and incidents), 8;1.1 (Dangerous goods camied by passengers or crew) and paragraph 2 of this
packing instruction, lithium ion cells and batteries contained in equipment offered for transport are not subject to
other additional requirements of these Instructions if they meet the requirements of this section.

Il. SECTION Il

Lithium ion cells and batteries may be offered for transport provided that each cell and battery meets the
provisions of 2;9.3.1 a) and e) and the following:

1) for lithium ion cells, the Watt-hour rating (see the Glossary of Terms in Attachment 2) is not more than
20 Wh;

2) for lithium ion batteries, the Watt-hour rating is not more than 100 Wh;
— the Watt-hour rating must be marked on the outside of the battery case except for those batteries
manufactured before 1 January 2009.

Devices such as radio frequency identification (RFID) tags, watches and temperature loggers, which are not
capable of generating a dangerous evolution of heat, may be transported when intentionally active. When active,
these devices must meet defined standards for electromagnetic radiation to ensure that the operation of the
device does not interfere with aircraft systems. The devices must not be capable of emitting disturbing signals
(such as buzzing alarms, strobe lights, etc_) during transport.
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PI-967, Lithium ion batteries
contained in equipment

Il.1 General requirements

Equipment must be packed in strong outer packagings that conform to Part 4:1.1.1, 1.1.3.1 and 1.1.10 (except

11.10.1).
Package quantity
(Section Il)
Contents Passenger Cargo
Net quantity of lithium ion cells or
batteries per package 2 kg 2 kg
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PI-967, Lithium ion batteries
contained in equipment

Il.2 Additional requirements

— The equipment must be secured against movement within the outer packaging and must be equipped with
an effective means of preventing accidental activation.

— Cells and batteries must be protected so as to prevent short circuits.

— The equipment must be packed in strong outer packagings constructed of suitable matenal of adequate
strength and design in relation to the packaging's capacity and its intended use unless the batiery is
afforded equivalent protection by the equipment in which it is contained.

— Each package containing more than four cells or more than two bafteries installed in equipment must be
labelled with a lithium battery handling label (Figure 3-32) (except button cell batteries installed in equipment
{including circuit boards)).

— Each consignment with packages bearing the lithium battery handling label must be accompanied with a
document with an indication that:

— the package confains lithium ion cells or batieries;

— the package must be handled with care and that a flammability hazard exists if the package is damaged;

— special procedures must be followed in the event the package is damaged, to include inspection and
repacking if necessary, and

— atelephone number for additional information.

— Where a consignment includes packages bearing the lithium battery handling label, the words “lithium ion
batieries, in compliance with Section 1l of PI967" must be placed on the air waybill, when an air waybill is
used.

— Any person preparing or offering cells or batteries for tfransport must receive adequate instruction on these
requirements commensurate with their responsibilities.
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PI-967, Lithium ion batteries
contained in equipment

II.3 Outer packagings
Boxes Drums Jerricans

Strong outer packagings
Il4 Overpacks

When packages are placed in an overpack, the lithium battery handling label required by this packing instruction
must either be clearly visible or the label must be affixed on the outside of the overpack and the overpack must
be marked with the word "Overpack”.
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batteries
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Packing Instruction 968
Cargo aircraft only for UN 3090

1. Introduction
This entry applies to lithium metal or Iithium alloy batteries. This packing instruction is structured as follows:

— Section |A applies to lithium metal cells with a lithium metal content in excess of 1 g and lithium metal
batteries with a lithium metal content in excess of 2 g, which must be assigned to Class 9 and are subject to
all of the applicable requirements of these Instructions;

— Section IB applies to lithium metal cells with a lithium metal content not exceeding 1 g and lithium metal
batteries with a lithium metal content not exceeding 2 g packed in quantities that exceed the allowance
permitted in Section Il, Table 968-11; and

— Section Il applies to lithium metal cells with a lithium metal content not exceeding 1 g and lithium metal
batteries with a lithium metal content not exceeding 2 g packed in quantities not exceeding the allowance
permitted in Section I, Table 968-11.

2. Lithium batteries forbidden from transport
The following applies to all Ithium metal cells and batteries in this packing instruction:
Cells and batteries, identified by the manufacturer as being defective for safety reasons, or that have been
damaged, that have the potential of producing a dangerous evolution of heat, fire or short circuit are forbidden
for transport (e.q. those being retumed to the manufacturer for safety reasons).

Waste lithium batteries and lithium batteries being shipped for recycling or disposal are forbidden from air
transport unless approved by the appropriate national authority of the State of Origin and the State of the
Operator.
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P1-968, Lithium metal batteries

1A, SECTION IA
Each cell or battery must meet all the provisions of 2;9.3.
141 General requirements

Part 4;1 requirements must be met.

Table 968-1A
UN number Net quantity per package
and proper shipping name Passenger Cargo

UN 3090  Lithium metal

Batterios Forbidden 35 kg
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PI1-968, Lithium metal batteries

A2  Additional requirements

— Lithium metal cells and batteries must be protected against short circuits.

— Lithium metal cells and batteries must be placed in inner packagings that completely enclose the cell or
battery, then placed in an outer packaging. The completed package for the cells or batteries must meet the
Packing Group Il performance requirements.

— Lithium metal batteries with a mass of 12 kg or greater and having a strong, impact-resistant outer casing, or
assemblies of such batteries, may be transported when packed in strong outer packagings or protective
enclosures (e.g. in fully enclosed or wooden slatted crates) not subject to the requirements of Part 6 of these
Instructions, if approved by the appropriate authority of the State of Origin. A copy of the document of
approval must accompany the consignment.

A3 Outer packagings

Boxes Drums Jemicans
Aluminium (4B) Aluminium (1B2) Aluminium (3B2)
Fibreboard (4G) Fibre (1G) Plastics (3H2)
Natural wood (4C1, 4C2) Other metal (1N2) Steel (3A2)
Other metal (4N) Plastics (1H2)

Plastics (4H1, 4H2) Plywood (1D)

Phywood (4D) Steel (1A2)

Reconstituted wood (4F)

Steel (4A)
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Itnium ivietal batteries. Section

Hazard Label

PACKAGE LIMITS

Passenger =
Forbidden in US

CAO = 35kg

Proper Shipping
Name &

UN Number
UN Package

Specification
Number >
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P1-968, Lithium metal batteries

IB. SECTION IB

Quantities of lithium metal cells or bafteries that exceed the allowance pemmitted in Section I, Table 968-11, are
subject to all of the applicable provisions of these Instructions (including the requirements in paragraph 2 of this
packing instruction and of this section) except for the provisions of Part 6.

Lithium metal cells or batteries shipped in accordance with the provisions of Section 1B must be described on a
dangerous goods transport document as set in Part 5;4. The packing instruction number “968" required by
5:4.1.5.8.1 a) must be supplemented with “IB”. All other applicable provisions of Part 5;4 apply.

Lithium metal or lithium alloy cells and bafteries may be offered for transport provided that each cell and bafiery
meets the provisions of 2;9.3.1 a) and &) and the following:

1) for lithium metal cells, the lithium content is not more than 1 g;
2) for lithium metal or lithium alloy batteries, the aggregate lithium content is not more than 2 g.




ICAO  UNITING AVIATION

P1-968, Lithium metal batteries

IB.1  General requirements

Cells and batteries must be packed in strong outer packagings that conform to Part 4:1.1.1, 1.1.3.1 and
1.1.10 (except 1.1.10.1).

Table 968-1B
Net quantity per package
£ Contents Passenger Cargo
# Lithium metal cells and batteries Forbidden 2.0kg
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P1-968, Lithium metal batteries

IB.2  Additional requirements

— Cells and batteries must be packed in inner packagings that completely enclose the cell or battery then
placed in a strong outer packaging.

— Cells and batteries must be protected so as to prevent short circuits. This includes protection against contact
with conductive materials within the same packaging that could lead to a short circuit.

— Each package must be capable of withstanding a 1.2 m drop test in any orientation without:
— damage to cells or batteries contained therein;
— shifting of the contents so as to allow battery to battery (or cell to cell) contact;

— release of contents.
— Each package must be labelled with a lithium battery handling label (Figure 5-32) in addition to the Class 9

hazard label and the cargo aircraft only label (Figure 5-26).
— Each consignment must be accompanied with a document with an indication that:

— the package contains lithium metal cells or batteries;

— the package must be handled with care and that a flammability hazard exists if the package is damaged;

— special procedures must be followed in the event the package is damaged, to include inspection and

repacking if necessary; and
— atelephone number for additional information.
Note — This information may be provided on the dangerous goods transport document.
IB.3  Outer packagings
Boxes Drums Jerricans

Strong outer packagings
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Lithium Metal Batteries: Section IB

Hazard and

Handling Labels PACKAGE LIMITS

Passenger =
Forbidden in US

CAO = 2.5kgG

Proper Shipping
Name &

UN Number
Strong Outer

Packaging
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P1-968, Lithium metal batteries

SECTION I

With the exception of Part 1;2.3 (General — Transport of dangerous goods by post), 5;1.1 @), 5;1.1 J) (Shipper's
responsibilities — General requirements), 7;2.1 (Operator's responsibilities — Loading restrictions on the flight
deck and for passenger aircraft), 7241 (Operator's responsibilities — Loading of cargo aircraft), 7,4.4
(Operator's responsibilities — Reporting of dangerous goods accidents and incidents), 8;1.1 (Provisions
concerning passengers and crew — Dangerous goods camied by passengers or crew) and paragraph 2 of this
packing instruction, lithium metal or lithium alloy cells and batteries offered for transport are not subject to other
additional requirements of these Instructions if they meet the requirements of this section.

Lithium metal or lithium alloy cells and batteries may be offered for transport provided that each cell and battery
meets the provisions of 2;9.3.1 a) and &) and the following:

1) for a lithium metal cell, the lithium content is not more than 1 g;
2) for a lithium metal or lithium alloy battery, the aggregate lithium content is not more than 2 g.
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P1-968, Lithium metal batteries

.1 General requirements

Cells and batteries must be packed in strong outer packagings that conform to Part 4;1.1.1, 1.1.3.1 and 1.1.10
(except 1.1.10.1).

Table 968-1

Lithitim metal cells Lithium metal
Lithium metal cells with a lithium bafteries with a

and/or batteries with| content more than lithium content

a lithium content not| 0.3 g but not more |more than 0.3 g but

Contents more than 0.3 g than 1g not more than 2 g
1 2 3 4
Maximum number of cells / batteries per package Mo limit 8 cells 2 batteries
Maximum net quantity (mass) per package 2.5Kkg n/a n/a

The limits specified in columns 2, 3 and 4 of Table 968-11 must not be combined in the same package.
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PI1-968, Lithium metal batteries

Il.2 Additional requirements

— Cells and bafteries must be packed in inner packagings that completely enclose the cell or battery, then
placed in a strong outer packaging.
— Cells and battenes must be protected so as to prevent short circuits. This includes protection against contact
with conductive materials within the same packaging that could lead to a short circuit.
— Each package must be capable of withstanding a 1.2 m drop test in any orientation without:
— damage to cells or bafteries contained therein;
— shifting of the contents so as to allow baftery to battery (or cell to cell) contact;
— release of contents.
— Each package must be labelled with a lithium battery handling label (Figure 5-32) and the cargo aircraft only
label (Figure 5-26).
— the cargo aircraft only label must be located on the same surface of the package near the lithium batiery
handling label, if the package dimensions are adequate.
— Each consignment must be accompanied with a document with an indication that:
— the package contains lithium metal cells or batteries,
— the package must be handled with care and that a flammability hazard exists if the package is damaged;
— special procedures must be followed in the event the package is damaged, to include inspection and
repacking if necessary; and
— a telephone number for additional information.

— The words “lithium metal batteries, in compliance with Section Il of PIS68 — cargo aircraft only” or "lithium
metal batteries, in compliance with Section Il of PI968 — CAQ" must be placed on the air waybill, when an
air waybill is used.

— Consignments of lithium metal batteries prepared in accordance with the provisions of Section Il must not be
consolidated with other shipments of dangerous goods or non-dangerous goods and must not be loaded
into a unit load device before being offered to the operator.

— Any person preparing or offering cells or batteries for transport must receive adequate instruction on these
requirements commensurate with their responsibilities.
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P1-968, Lithium metal batteries

II.3 Outer packagings
Boxes Drums Jerricans
Strong outer packagings
Il4 Overpacks

When packages are placed in an overpack, the lithium battery handling label and the cargo aircraft only label
(Figure 5-26) required by this packing Instruction must either be clearly visible or the labels must be affixed on
the outside of the overpack and the overpack must be marked with the word “Overpack”.
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Packing Instruction 968

What Section Does my Shipment Fall Under?

. >1g >28
Section A (2.5 kg PAX) (35 kg Cargo)| (2.5 kg PAX) (35 kg Cargo)
<1 g lithium < 2 g lithium
and and
Section IB <2.5 kg/package <2.5 kg/package
but but
Above Section Il Limits | Above Section Il Limits
: <1lg, <2g,
Sect | . .
ection and within limits and within limits
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Packing Instruction 968

What Section Does my Shipment Fall Under?
First see If the package Is within Section |l

Type of
Lithium Metal
Cell or Battery

Cells/Batteries Cells with a lithium content lithium content
under0.3 g over 0.3gbutlessthanlg over 0.3 g but less
than 2 g

8 cells 2 batteries

Max number per pkg No I|m It

Max net quantity 2.5 kg n/a n/a
(mass) per pkg

The limits specified in each column must not be combined in the same package.
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Lithium Metal Batteries: Section I

Handling Label

Strong Outer
Packaging

PACKAGE LIMITS

Button cells = 2.5kg
or
8 cells
or
2 Batteries
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« Packing Instruction 969 — Lithium metal
batteries, packed with equipment
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P1-969, Lithium metal batteries
contained in equipment

Packing Instruction 969
Passenger and cargo aircraft for UN 3091 (packed with equipment) only

1. Introduction
This entry applies to lithium metal or lithium alloy batteries packed with equipment.
Section | of this packing instruction applies to lithium metal and lithium alloy cells and batteries that are assigned
to Class 9. Certain lithium metal and lithium alloy cells and batteries offered for transport and meeting the
requirements of Section Il of this packing instruction, subject to paragraph 2 below, are not subject to other
additional requirements of these Instructions.

2. Lithium batteries forbidden from transport
The following applies to all lithium metal cells and batteries in this packing instruction:
Cells and batteries, identified by the manufacturer as being defective for safety reasons, or that have been

damaged, that have the potential of producing a dangerous evolution of heat, fire or short circuit are forbidden
for transport (e.g. those being retumed to the manufacturer for safety reasons).
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P1-969, Lithium metal batteries
contained in equipment

I. SECTIONI
Each cell or battery must meet all the provisions of 2;9 3.
I.1 General requirements

Part 4;1 requirements must be met.

Package quantity
UN number and proper shipping (Section I)
name Passenger Cargo
UN3091 Lithium metal i 35 kg of
batteries packed with | © 9 " WU | jinjym metal
equipment - cells or
batteries hatteries
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P1-969, Lithium metal batteries
contained in equipment

|.2 Additional requirements

— Lithium metal cells and batteries must be protected against short circuits.
— Lithium metal cells or batteries must:

— be placed in inner packagings that completely enclose the cell or battery, then placed in an outer
packaging. The completed package for the cells or battenes must meet the Packing Group I
performance requirements, or

— be placed in inner packagings that completely enclose the cell or battery, then placed with equipment in
a packaging that meets the Packing Group |l performance requirements.

— The equipment must be secured against movement within the outer packaging and must be equipped with
an effective means of preventing accidental activation.

— The number of cells or batteries in each package must not exceed the appropriate number for the
equipment’'s operation, plus two spares.

— For the purpose of this packing instruction, “equipment™ means apparatus requiring the lithium batteries with
which it is packed for its operation.

— For lithium metal cells and batteries prepared for transport on passenger aircraft as Class 9:

— cells and batteries offered for transport on passenger aircraft must be packed in intermediate or outer
rigid metal packaging surrounded by cushioning material that is non-combustible and non-conductive

and placed inside an outer packaging.
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PI1-969, Lithium metal batteries
contained in equipment

.3 Outer packagings
Boxes

Aluminium (4B)
Fibreboard (4G)

Natural wood (4C1, 4C2)
Other metal (4N)
Plastics (4H1, 4H2)
Plywood (4D)
Reconstituted wood (4F)
Steel (4A)

Drums

Aluminium (1B2)
Fibre (1G)

Other metal (1N2)

Plastics (1H2)
Plywood (1D)
Steel (1A2)

Jerricans

Aluminium (382)
Plastics (3H2)
Steel (3A2)
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PI-969, Lithium metal batteries
contained in equipment

Il. SECTION II

With the exception of Part 1;2.3 (Transport of dangerous goods by post), 7,4 4 (Reporting of dangerous goods
accidents and incidents),8;1.1 (Dangerous goods carried by passengers or crew) and paragraph 2 of this
packing instruction, lithium metal cells and bafteries packed with equipment offered for transport are not subject
to other additional requirements of these Instructions if they meet the requirements of this section.

Lithium metal cells and batteries may be offered for transport provided that each cell and battery meets the
provisions of 2;9.3.1 a) and ) and the following:

1) for a lithium metal cell, the lithium content is not more than 1 g;
2) for a lithium metal or lithium alloy battery, the aggregate lithium content is not more than 2 g.

.1 General requirements

Cells and batteries must be packed in strong outer packagings that conform to Part 4:1.1.1, 1.1.3.1 and 1.1.10
(except 1.1.10.1).

Package quantity
(Section 1)
Contents Passenger Cargo
Net quantity of lithium metal cells or
batteries per package kg 2 kg
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II.2 Additional requirements

— Lithium metal cells or batteries must:
— be placed in inner packagings that completely enclose the cell or battery, then placed in a strong outer
packaging; or
— be placed in inner packagings that completely enclose the cell or battery, then placed with the
equipment in a strong outer packaging.
— Cells and bafteries must be protected so as to prevent short circuits. This includes protection against contact
with conductive materials within the same packaging that could lead to a short circuit.
— The equipment must be secured against movement within the outer packaging and must be equipped with
an effective means of preventing accidental activation.
— The number of cells or batteries in each package must not exceed the appropriate number for the
equipment’s operation, plus two spares.
— Each package of cells or batteries, or the completed package, must be capable of withstanding a 1.2 m drop
test in any orientation without:
— damage to cells or batteries contained therein;
— shifting of the contents so as to allow baftery to battery (or cell to cell) contact;
— release of contents.
— Each package must be labelled with a lithium battery handling label (Figure 5-32).
— Each consignment must be accompanied with a document with an indication that:
— the package contains lithium metal cells or batteries;
— the package must be handled with care and that a flammability hazard exists if the package is damaged;
— special procedures must be followed in the event the package is damaged, to include inspection and
repacking if necessary; and
— a telephone number for additional information.
— The words “lithium metal batteries, in compliance with Section 1l of PIS69" must be placed on the air waybill,
when an air waybill is used.
— Any person preparing or offering cells or batteries for transport must receive adequate instruction on these
requirements commensurate with their responsibilities.
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P1-969, Lithium metal batteries
contained in equipment

II.3 Outer packagings
Boxes Drums Jerricans

Strong outer packagings
Il4 Overpacks

When packages are placed in an overpack, the lithium battery handling label required by this packing instruction
must either be clearly visible or the label must be affixed on the outside of the overpack and the overpack must
be marked with the word "Overpack”.
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Lithium Battery Packing Instructions

« Packing Instruction 970 — Lithium metal
batteries, contained in equipment
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P1-970, Lithium metal batteries
packed with equipment

Packing Instruction 970
Passenger and cargo aircraft for UN 3091 (contained in equipment) only

1. Introduction
This entry applies to lithium metal or lithium alloy bafteries contained in equipment.
Section | of this packing instruction applies to lithium metal and lithium alloy cells and batteries that are assigned
to Class 9. Cerain Iithium metal and lithium alloy cells and bafteries offered for transport and meeting the
requirements of Section Il of this packing instruction, subject to paragraph 2 below, are not subject to other
additional requirements of these Instructions.

2. Lithium batteries forbidden from transport
The following applies to all Iithium metal cells and batieries in this packing instruction:
Cells and bafteries, identified by the manufacturer as being defective for safety reasons, or that have been

damaged, that have the potential of producing a dangerous evolution of heat, fire or short circuit are forbidden
for transport (e.g. those being retumed to the manufacturer for safety reasons).
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P1-970, Lithium metal batteries
packed with equipment

I. SECTIONI
Each cell or battery must meet all the provisions of 2;9.3.
I.1 General requirements

Equipment must be packed in strong outer packagings that conform to Part 4:1.1.1, 1.1.3.1 and 1.1.10 (except

11.10.1).
Package quantity (Section I)
UN number and proper shipping name | Passenger Cargo
L 35 kg of
UN 3091 Lithium metal batteries %‘égta?fc'gl‘s'“é? lithium metal
contained in equipment batteries cells or
batteries
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P1-970, Lithium metal batteries
packed with equipment

.2 Additional requirements

— The equipment must be secured against movement within the outer packaging and must be equipped with
an effective means of preventing accidental activation.

— The equipment must be packed in strong outer packagings constructed of suitable material of adequate
strength and design in relation to the packaging's capacity and its intended use unless the battery is
afforded equivalent protection by the equipment in which it is contained.

— The quantity of lithium metal contained in any piece of equipment must not exceed 12 g per cell and 500 g
per battery.

1.3 OQuter packagings
Boxes Drums Jerricans

Strong outer packagings
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P1-970, Lithium metal batteries
packed with equipment

IIl. SECTION Il

With the exception of Part 1;2.3 (Transport of dangerous goods by post), 7;4.4 (Reporting of dangerous goods
accidents and incidents), 8;1.1 (Dangerous goods carried by passengers or crew) and paragraph 2 of this
packing instruction, lithium metal cells and batteries contained in equipment offered for transport are not subject
to other additional requirements of these Instructions if they meet the requirements of this section.

Lithium metal cells and batteries may be offered for transport provided that each cell and baftery meets the
provisions of 2;9.3.1 a) and e) and the following:

1) for a lithium metal cell, the lithium content is not more than 1 g;
2) for a lithium metal or lithium alloy battery, the aggregate lithium content is not more than 2 g.

Devices such as radio frequency identification (RFID) tags, watches and temperature loggers, which are not
capable of generating a dangerous evolution of heat, may be transported when intentionally active. When active,
these devices must meet defined standards for electromagnetic radiation to ensure that the operation of the
device does not interfere with aircraft systems. The devices must not be capable of emitting disturbing signals
(such as buzzing alarms, strobe lights, etc.) during transport.
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P1-970, Lithium metal batteries
packed with equipment

Il.1 General requirements

Equipment containing batteries must be packed in strong outer packagings that conform to Part 4;1.1.1, 1.1.3.1
and 1.1.10 (except 1.1.10.1).

Fackage quantity
(Section Ii)
Contents Fassenger Cargo
Met quaniity of lithium metal cells or
batteries per package kg Jkg
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P1-970, Lithium metal batteries packed
with equipment

Il.2 Additional requirements

— The equipment must be secured against movement within the outer packaging and must be equipped with
an effective means of preventing accidental activation.

— Cells and batteries must be protected so as to prevent short circuits.

— The equipment must be packed in strong outer packagings constructed of suitable materal of adequate
strength and design in relation to the packaging's capacity and its intended use unless the battery is
afforded equivalent protection by the equipment in which it is contained.

— Each package containing more than four cells or more than two batteries installed in equipment must be
labelled with a lithium battery handling label (Figure 5-32) (except button cell batteries installed in equipment
(including circuit boards)).

— Each consignment with packages bearing the lithium battery handling label must be accompanied with a
document with an indication that:

— the package contains lithium metal cells or batteries;

— the package must be handled with care and that a flammability hazard exists if the package is damaged;

— special procedures must be followed in the event the package is damaged, to include inspection and
repacking if necessary; and

— atelephone number for additional information.

— Where a consignment includes packages bearing the lithium battery handling label, the words “lithium ion
batteries, in compliance with Section Il of PIS70" must be placed on the air waybill, when an air waybill is
used.

— Any person preparing or offering cells or batteries for fransport must receive adequate instruction on these
requirements commensurate with their responsibilities.
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P1-970, Lithium metal batteries
packed with equipment

1.3 Quter packagings
Boxes Drums Jermricans
Strong outer packagings
Il.4 Overpacks

When packages are placed in an overpack, the lithium battery handling label required by this packing instruction
must either be clearly visible or the label must be affixed on the outside of the overpack and the overpack must
be marked with the word "Overpack”™.
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UK CAA Video on Lithium Batteries

Lithium batteries: Guidance for cargo and
ramp personnel (8m38s)

https://www.youtube.com/watch?v=puhtUOnpSWO0


https://www.youtube.com/watch?v=puhtU0npSW0
https://www.youtube.com/watch?v=puhtU0npSW0
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DANGEROUS GOODS
TRANSPORT DOCUMENTATION
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Dangerous Goods Transport Document

* Technical Instructions, Part 5, Chapter 4
Includes the requirements

* The red and white striped border is not a
regulatory requirement, but has been
adopted by the industry as a standard
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Dangerous Goods Transport Document

* The following Lithium Battery packages
need a DG Transport Document:

— Section IA (P1-965 & 968)
— Section IB (P1-965 & 968)
— Section | (P1-966, 967, 969, & 970)

Proper Shipping Name UN # Class In::::i:g Proper Shipping Name UN # Class In::rct.'l((i::iin
Lithium ion batteries UN3480 9 965 Lithium metal batteries UN3090 9 968
Lithium ion batteries contained in equipment UN3481 9 966 Lithium metal batteries contained in equipment UN3091 9 969
Lithium ion batteries packed with equipment UN3481 9 967 Lithium metal batteries packed with equipment UN3091 9 970
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Dangerous Goods Transport Document

SHIPPER'S DECLARATION FOR DANGEROUS GOODS

Shippar
Thai Electronics Air Waybill No.
Phayathai Rd
Bangkok 10330 Page 1 of 1 Pages
Thailand Shipper's Reference Number
foptionaf)
Consignes
Electronical Worid For optional use
2460 Ashland Ave. for
Chicago. IL USA Company logo
G0608 name and address
Two completed and signed copies of this Declaration must WARNING
be handed lo the operator.
TRANSPORT DETAILS Failure to comply in all respects with the applicable
— Da Goods Regulations may be in breach of
This shipment i within the Airport of Dy : the law, subject to legal penalties.

limitations prescribed for-
(dolete non-applicabie)

PASSENGER | Gedifio Bangkok
AND GARGO

|wa |3§&%E|

Abgor of Cgaeption: Ohicags ot £

NATURE AND QUANTITY OF DANGEROUS GOODS

Dangerous Goods Identification : :- Ir
- TrTT T T TT oo b il Rl | I
UN 1 I Class | Pack- | h@ﬂ;ﬂh’ﬂf_ﬂ |Packing)  Authorization
ar lor Divielon| g e of pac Inst.
- Proper Shipping Name @ Gmup: } :
. Risk,
1 I
e g
UN3480 | Lithium ion batteries 9 1- 4G (Fiberboard) Box 065

1 1
A 1
1 |
1 I
1 I
1 |
1 I
1 1
1 |
1 |
1 |
1 1
i |
1 |
1 I
1 |
1 |
i |
1 1
] |
1 |

Additional Handling Information

Emergency Telephone Number: +66 2 9988983

| hereby declare that the contents of this consignment are fully and | MamaiTile of Signatory .
accurately described above by the proper shipping name, and are | ~unyaaMoakjai. Transport Specialist
classified, packaged, marked and |abellediplacarded, and are in all Piace and Date

respects in proper for to Bangkok, Thailand, July 15, 2015

international and national governmental regulations. | declare that all

of the air b L have been met. Signature i
oo mamracove | UNY@2 MoOKjai

O I I Y YYYYyYYyyIyYyyyyyy

E
\
\
:
:
:
N
\
\
\
: <
\
\
\
:
:
l
\
\
\
:
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Dangerous Goods Transport Document

1 SHIPPER'S DECLARATION FOR DANGERDUS GOODS 1
\ Shippar \
Thai Electronics Air Waybill No.
Phayathai Rd
Bangkok 10330 Page 1 of 1 Pages
\ Thailand Shipper's Reference Number \
feptional)
Consignee
Electronical World For optional use
‘ 2480 Ashland Ave. for \
\ 80604 name and address \
~ Two compleled and signed copres of this Declaration must WARNING ~
be hanoded lo the oparalar.
~ TRANSPORT DETAILS Failurs to comply in all respects with the applicable \
; Dangerous Goods Regulations may be in breach of
This shipment is within the Airport of De e [ ,
‘ limitations pre 4 far np pariy the applicable law, subject to legal penallies.
{daiete nen-apolicabis)
\ e e o N
\ AIRCRAFT W'E \
Airport of Destination: Chicago
h h
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Dangerous Goods Transport Document

‘ MATURE AND QUANTITY OF DANGEROUS GOQDS ‘
~ Dangerous Goods Identification : :- Ir ~
e AT T TTTT T | I
~ T | Class | Pack- | hﬂnﬂr;ﬂhfué‘dg (Packing,  Authorization ~
ar lor Divigion | ing P OF pad Inst.
o Proper Shipping Mame 1 (Subsid Group : : :
~ Mo,  Risk) \
| | |
e ppemEmEEmEEEEEEEEE_—_—_— A e e
. UM3480 | Lithium ion batteries | B | ; 1- Fiberboard Box x 4kg | 885 | ‘
| | | i
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Dangerous Goods Transport Document

Additional Handling Information

Emergency Telephone Number: +66 2 9999999

| hereby declare that the contents of this consignment are fully and
accurately described above by the proper shipping name, and are
classified, packaged, marked and labelled/placarded, and are in all
respects in proper condition for transport according to applicable
international and national governmental regulations. | declare that all
of the applicable air transport requirements have been met.

Name/Title of Signatory
Punyaa Mookjai, Transport Specialist

Place and Date
Bangkok, Thailand, July 15, 2015

Signature . pynyaa Mookjai

{see waming above)

VeV SIS,

Ve VSIS,
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DANGEROUS GOODS
MARKINGS
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Dangerous Goods Markings

» Technical Instructions, Part 5, Chapter 2

« The following Lithium Battery packages need a DG
Proper Shipping Name and UN Number marks:

— Section IA (PI1-965 & 968)
— Section IB (PI1-965 & 968)
— Section | (P1-966, 967, 969, & 970)

Proper Shipping Name UN # Class In::::(i::iin Proper Shipping Name UN # Class In:trl.ll(ctiin
Lithium ion batteries UN3480 9 965 Lithium metal batteries UN3090 9 968
Lithium ion batteries contained in equipment UN3481 9 966 Lithium metal batteries contained in equipment UN3091 9 969
Lithium ion batteries packed with equipment UN3481 9 967 Lithium metal batteries packed with equipment UN3091 9 970
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Lithium lon Batteries: Section IA

PACKAGE LIMITS

Passenger = 5kg
CAO = 35kg

Proper Shipping
Name &
UN Number
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DANGEROUS GOODS
LABELS
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Dangerous Goods Labels

Technical Instructions, Part 5, Chapter 3

"he following labels may need to be

utilized on a Lithium Battery package:

— Class 9 Label

— Cargo Aircraft Only (CAO) Label

— Lithium Battery Handling Label

— Reduced sized Lithium Battery Handling Label
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Dangerous Goods Labels

* The following Lithium Battery packages
need a DG Class 9 Label:
— Section IA (P1-965 & 968)
— Section IB (P1-965 & 968)
— Section | (P1-966, 967, 969, & 970)

Proper Shipping Name UN # Class In::::(i::iin Proper Shipping Name UN # Class In::rct.'l((i::iin
Lithium ion batteries UN3480 9 965 Lithium metal batteries UN3090 9 968
Lithium ion batteries contained in equipment UN3481 9 966 Lithium metal batteries contained in equipment UN3091 9 969
Lithium ion batteries packed with equipment UN3481 9 967 Lithium metal batteries packed with equipment UN3091 9 970
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Dangerous Goods Labels

Class 9 Label
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Dangerous Goods Labels

* The following Lithium Battery packages
need a DG Cargo Aircraft Only Label:

— PI1-965, Section IA; and PI-966, 967, 969, &
970, Section I: with a net weight of Lithium
Batteries more than 5 kg

— PI1-968, Section IA, Section IB, & Section Il

Proper Shipping Name UN # Class In::::(i::iin Proper Shipping Name UN # Class In::rct.'l((i::iin
Lithium ion batteries UN3480 9 965 Lithium metal batteries UN3090 9 968
Lithium ion batteries contained in equipment UN3481 9 966 Lithium metal batteries contained in equipment UN3091 9 969
Lithium ion batteries packed with equipment UN3481 9 967 Lithium metal batteries packed with equipment UN3091 9 970
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Dangerous Goods Labels

Cargo Aircraft Only
(CAO) Label
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Dangerous Goods Labels

* The following Lithium Battery packages
need a Lithium Battery Handling Label:
— Section IB (P1-965 & 968)
— Section Il (P1-965, 966, 967, 968, 969, & 970)

Proper Shipping Name UN # Class In::::(i::iin Proper Shipping Name UN # Class In::rct.'l((i::iin
Lithium ion batteries UN3480 9 965 Lithium metal batteries UN3090 9 968
Lithium ion batteries contained in equipment UN3481 9 966 Lithium metal batteries contained in equipment UN3091 9 969
Lithium ion batteries packed with equipment UN3481 9 967 Lithium metal batteries packed with equipment UN3091 9 970
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Dangerous Goods Labels

AR e N O O e e N N RN AN

For more information, call

\
3 s

. \
Lithium Battery \ CAUTION! §
i \ e \
Handling Label \ I -1 I R
\ N
\ \
N \
\ \
s DO NOT LOAD OR TRANSPORT §
§ PACKAGE IF DAMAGED s
3 s
\ \

v
-

A T LA A A A A AL ALARA AL AR
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Dangerous Goods Labels

s

AT E T T T TR TR TR T T E TR TR T TR AAA LA AL AR AR ARAR AR RS

CAUTION!

' o

IF DAMAGED
DO NOT LOAD OR TRANSPORT
PACKAGE IF DAMAGED

For more information, call

A e O e R A NN

\
\
\

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

Reduced sized
Lithium Battery
Handling Label

AT TSI

.~
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Lithium lon Batteries: Section IA

Hazard Label

PACKAGE LIMITS

Passenger = 5kg
CAO = 35kg
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Dangerous Goods Labels

* In December 2014, the Final UN DG
meeting for the 19t Model Regulations

was held

* A new Class 9 label for lithium batteries
was approved

* |t includes a picture in the lower half of the

label
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Dangerous Goods Labels

* New Class 9
Lithium Battery
Label to take effect
no later than 31
December 2019
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Dangerous Goods Labels

* The Final UN DG Meeting also approved a
new lithium battery handling mark was
approved. It now will be required on all modes
of transportation, not just air.

 UN number(s) would be required on the
handling mark. Now you will be able to tell the
difference between metals and ions, as well as
bulk shipments and contained in/packed with
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Dangerous Goods Labels
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iﬁﬁ%

N

-

 New Lithium
Battery Handling
Mark to take effect
no later than 31
December 2019

Minimum dimension 1 10 mm

ASER RS S SSSSE SRS ANSNSNSSNSNSNSN NSNS
AL LSS RSN SSSSSSSNNSSSSSNNNSNY

N\

TS T TS T TG T T Srsy

:

Minimum dimension 120 mm
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PASSENGER EXCEPTIONS
FOR LITHIUM BATTERIES
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Passenger Exceptions for Lithium Batteries

 Technical Instructions, Part 8, Table 8-1
— Mobility Aids
— Portable Medical Electronic Devices

— Battery Powered Portable Electronic Smoking
Devices

— Portable Electronic Devices
— Security-type Equipment
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LITHIUM BATTERY
AIR TRANSPORT
REGULATION COMPLIANCE
CONCERNS
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Lithium Battery Air Transport
Regulation Compliance Concerns

» Packages misdeclared as Section Il (PI-
965 or 968) when they are really Section
|A or Section IB lithium battery packages

* It Is difficult or impossible to determine if a
shipment is misdelcared by the outside of
the package alone
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Lithium Battery Air Transport
Regulation Compliance Concerns

* Two (2) types of packages are most
common:

1) A package with lithium ion cells larger than
20 Wh, lithium ion batteries larger than 100
Wh, lithium metal cells larger than 1 g, or lithium
metal batteries larger than 2 g
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Incident Example

« Package was
labeled as PlI-
965 Section Il.

(The phone number was
present on the label, but has
been obscured)
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Incident Example

« Package contained
2 batteries with a
Watt-hour rating of
462.5 Wh each (well T eaR I 12581

A CAUTION
ries into the fire.

Don't put the batte e fire
: Prohibition of Battery |mmersion into

| l e 1( )( ) I I Liquid.
r disassemble the battery. ;
V r t W : g:‘:)ﬂh insulation layers between ang
and the cells shall be used to maintain

safety protection. i

. %x;'; strike battery with ri;r‘;y si:\hgm thing.
tored within

o The battery shall be s Y

limit of Section Il). EE T

P

LiNiMnCo2 37V 12.5Ah

A CAUTION

« Don't put the batteries into the fire.

« Prohibition of Battery Immersion into
Liquid.

| o Never disassemble the battery.
» Enough insulation layers between wiring

and the cells shall be used to maintain
extra safety protection.
« Don't strike battery with any sharp thing.
 The battery shall be stored within
-20C~45C range environmental condition.
 The battery shall be charged within
0C~45C

r— (€E O
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Lithium Battery Air Transport
Regulation Compliance Concerns

* Two (2) types of packages are most
common:

2) A package with more than 8 lithium ion cells
equal to or less than 20 Wh, more than 2
lithium ion batteries equal to are less than 100
Wh, more than 8 lithium metal cells equal to or
less than 1 g, or more than 2 lithium metal
batteries equal to or less than 2 g
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Lithium Battery Air Transport
Regulation Compliance Concerns

 Falsification of the required proof that the
lithium cell or battery Is In conformance
with requirements of each test in the UN
Manual of Tests and Criteria, Part lll,
Section 38.3

* Difficult to determine unless a full test
report is obtained on the cell or battery
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CAA Oversight Challenges

— Regulations are not clear for enforcement

— Operator manuals and training may not have
commodity specific procedures and training

— Passenger information
— Consolidations
— Shipped as general cargo
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REFERENCES

» |ATA Battery Guidance Document

https://www.lata.org/whatwedo/cargo/dgr/Documen
ts/lithium-battery-quidance-document-2015-
en.pdf

 DHL Lithium Battery Interactive Tool

http://www.dhl.com/content/dam/downloads/g0/express/shippi
ng/lithium batteries/lithium batteries interactive tool.pdf
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Summary

« Background on Lithium Batteries in Air
Transport

* International Standards for the Transport
of Dangerous Goods (DG) — Annex 18
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* Dangerous Goods Air Carrier Inspections
 Classification of Dangerous Goods
* Dangerous Goods List: Lithium Batteries

* Dangerous Goods Special Provisions:
Lithium Batteries
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 Lithium Battery Packing Instructions

* Dangerous Goods Transport
Documentation

« Dangerous Goods Markings

* Dangerous Goods Labels
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Summary

* Passenger Exceptions for Lithium
Batteries

 Lithium Battery Air Transport Regulation
Compliance Concerns
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