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APPENDIX TO THE REPORT ON AGENDA ITEM 2
(English only)

PROPOSED AMENDMENT TO ANNEX 18

INTERNATIONAL STANDARDS
AND RECOMMENDED PRACTICES

CHAPTER 1. DEFINITIONS

Unit load device (ULD). Any-type-effreight-container-A device for grouping and restraining cargo, mail and baggage
for air transport. It is either an aircraft container; or a combination of an aircraft pallet-w4th-a and an aircraft pallet

net-oratreraftpalletwith-anet-overandgloe. An aircraft ULD is designed to be directly restrained by the aircraft
cargo loading system.

Note 1.— An overpack is not included in this definition.

Note 2.— A freight container for radioactive material is not included in this definition (see Part 2, paragraph 7.1.3
of the Technical Instructions).
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VIEW #1 — BOWTIE CS AND HC
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VIEW # 2 — THREATS AND CONTROLS CS1
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VIEW #2 - THREATS AND CONTROLS CS2
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VIEW #3 - CONSEQUENCE HC1
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VIEW #4 — CONSEQUENCE HC2
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APPENDIX B TO THE REPORT ON AGENDA ITEM 4
(English only)

REPORT OF THE SYSTEMS THEORETIC PROCESS ANALYSIS OF
LIHTIUM BATTERY TRANSPORT

1. INTRODUCTION
1.1 Overview and organization of the report

This report applies the systems theoretic process analysis (STPA) method to the air transport of lithium ion
batteries packed with and contained in equipment. Section 2 explains the basic STPA method and introduces
a means to rank the strength of potential mitigations. Sections 3, and 4 apply STPA to explore the safe
carriage of lithium ion batteries and lithium ion battery powered equipment by air. Section 5 details analysis
conclusions and potential future work. The attachment provides detailed tables that identify controller
responsibilities, various unsafe control actions, causal scenarios and definitions of terms used in this report.

2. METHODOLOGY
2.1 STPA

The STPA method starts from a stakeholder prioritized list of system losses, followed by identifying high
level hazards (system states) that can lead to those losses. Causal scenarios (including non-failures) that
lead to hazards are considered. Identifying causal scenarios that do not involve failures but nevertheless
result in hazardous conditions is an important feature of STPA and could encourage healthy scepticism of
our knowledge of the system and promote decisions not only on what we know, but what we do not know.
The basic STPA method involves (4) four steps.
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Define the purpose of the analysis ]

eldentify losses (injury or loss of life, aircraft or cargo, mission)
e|dentify system-level hazards (fire, damaged batteries in transport)
e|dentify system-level constraints

—{ Model the control structure J

eSystem model consisting of control-feedback loops
eControl structure enforces constraints across the system

]

Identify unsafe control actions ]

eControl action that in a particular context and worst-case environment, will lead to a hazard
e|dentify the behaviors that should be prevented

Identify causal scenarios J

*Why would unsafe control actions occur?
*Why would control actions be improperly executed or not executed, leading to hazards?

Following completion of Step 4, mitigation measures can be identified and discussed in view of whether
measure(s) prevent, reduce, or mitigate unsafe control actions (UCAs) or the occurrence of causal scenarios
that lead to system hazards. In this case the strength of mitigation measures could be ranked based on a
hierarchy where controls that prevent the occurrence of a UCA through system design are especially
powerful, followed by controls that mitigate UCAs, followed by controls that increase detection of UCAS
and controls involving additional procedures and training.

2.2 Mitigation effectiveness

The Technical Instructions identify the acceptability of lithium ion batteries and battery powered devices
for transport by air and under what conditions. As such, the Technical Instructions include many
requirements intended to prevent and mitigate these causal scenarios. As previously discussed, standard risk
assessment methods and risk matrix are not well suited to examining lithium battery transport safety.
Leveson, 2019 suggests using STPA and replacing hazards for failures and redefining likelihood based on
the strength of potential controls. The relationship between individual failures and incidents is rarely
obvious and it is nearly impossible to reliably assess the likelihood of future incidents based on previous
experience. To overcome these obstacles the group utilized a mitigation order or precedence scale consistent
with MIL-STD-882 and various other safety standards. Mitigations that design for minimum risk or
eliminate the risk are ranked higher than those mitigations that provide only warnings or rely on procedures
and training.
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Table 1. Mitigation level order of precedence

Mitigation effectiveness

Mitigation level Mitigation description score
Design for minimum The causal factor can be eliminated through 5
risk design to eliminate risks.

Reduction through If the identified risks cannot be eliminated, 4
design reduce it to an acceptable level through design

selection e.g., safety design features or safety
devices. The occurrence of the casual factor can
then be reduced or controlled through system
design (proactive)

Provide warning When neither design nor safety devices can 3
devices eliminate identified risks or reduce risk, devices
shall be used to detect the condition and to
produce an adequate warning signal. The causal
factor can be detected and requires a response
to mitigate (reactive).

Develop training and | Where it is impractical to eliminate risks 2
procedures through system design, training and procedures
are used. Causal factor can be mitigated
through additional training and procedures
(reactive)

None No possible mitigation exists, or mitigation is 1
never applied

Existing mitigations found in the Technical Instructions were identified and assigned a mitigation
effectiveness score based on this ranking. Suggested mitigations to the scenarios generated by the STPA
and mitigation effectiveness scores are presented later in this report.

Table 2. Existing mitigations

Description Mitigation effectiveness score
UN 38.3 testing and quality management system 4
UN 38.3 test summary 3
Strong rigid outer packaging. Acceptable package types and 4

performance qualities identified

Requirements to protect equipment against short circuits and damage | 4

Package/overpack marks, labels, and documentation indicate the 3
presence of lithium batteries in a consignment

Initial acceptance check 2
Inspection prior to loading 2

Handling procedures and personnel training 2
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3. APPLYING STPA TO SUPPORT THE SAFE CARRIAGE
OF LITHIUM BATTERIES BY AIR

3.1 Goals, requirements, and constraints
This analysis supports the evaluation of the continued safe and efficient air transport of lithium batteries
packed with and contained in equipment. Consistent with the STPA technique, the ESD working group

identified system level losses to prevent. Losses are defined here as anything of value to any stakeholder in
the system.

Table 3. System level losses

Loss ID Loss description

L1 Loss of aircraft

L2 Loss of human life or injury

L3 Loss of cargo

L4 Loss of confidence in the air transport system

L5 Loss of means to effectively transport lithium batteries (mission)

3.2 System-level hazards

Once system level losses are defined, system level hazards can be identified. Hazards are developed by
linking losses to a set of conditions that combined with a worst-case environmental condition could lead to
a loss. This does not necessarily guarantee that a hazard will always result in a loss. System level hazards
here are restricted to those which can be controlled or managed by controllers within the system. The goal
of the analysis is to eliminate or mitigate hazards that can lead to losses.

Table 4. System-level hazards

System hazard ID | Hazard description Loss link

H1 Aircraft cargo compartment containing lithium batteries L1-L5
experiences a fire

H2a Aircraft cargo compartment contains damaged lithium L3
batteries

H2b Aircraft cargo compartment contains defective lithium L3
batteries

H2c Aircraft cargo compartment contains untested lithium L4, L5
batteries

H3 Aircraft cargo compartment contains non-compliant lithium | L4, L5
battery consignments
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3.2 System-level safety constraints

System level safety constraints identify those conditions or behaviours that must be satisfied to eliminate
hazards or minimize losses should a hazard occur. Each safety constraint is linked to a specific loss identified
in [square brackets].

Table 5. System level constraints

System constraint ID | System constraint description

SC1 Fire in aircraft cargo compartment must be prevented [H1]

SC2 If fire in aircraft cargo compartment occurs, it must be detected, and
appropriate measures taken to prevent loss [H1]

SC3 Damaged lithium batteries must not be transported by air [H2a]

SC4 If lithium batteries are damaged, they must be detected, and appropriate
measures taken to prevent transport by air [H2a]

SC5 Defective lithium batteries must not be transported by air [H2b]

SC6 If lithium batteries are defective, they must be detected, and appropriate
measures taken to prevent transport by air [H2b]

SC7 If lithium batteries are untested, they must be identified and approved for
transport [H2c]

SC8 Shippers must only offer lithium batteries that comply with relevant
requirements [H3]

SC9 If lithium batteries are not compliant with relevant requirements, they must
be detected, and appropriate measures taken to prevent transport by air [H3]

3.3 Control structures

The group constructed a high-level hierarchical control structure and several detailed control structures of
the lithium battery air transport system. The high-level control structure helps identify the various entities
responsible for the safe carriage of lithium batteries in air transport. High level controllers include
international organizations and national authorities responsible for the development and implementation of
basic safety requirements. Lower-level controllers include shippers/packers and battery manufacturers
responsible for preparing shipments and testing batteries and equipment. The high-level control structure
and each detailed control structure is composed of feedback control loops. Each control structure contains
the following elements:

a) Controllers;

b) Control actions;

¢) Feedback;

d) Other inputs to and outputs from components (neither control nor feedback); and

e) Controlled processes.
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In this hierarchical control structure vertical placement is meaningful. The vertical placement of a control
structure entity represents control from high-level controllers at the top to the lowest-level entities
(controlled processes) at the bottom. Each entity has control and authority over the entities immediately
below it, and each entity is likewise subject to control and authority from the entities immediately above.
Control and feedback processes are denoted by downward and upward arrows. Coordination between
entities is denoted by two-way arrows and inputs are depicted as one-way horizontal arrows. Note that
control does not guarantee obedience. The control and feedback flows in the control structure identified as
downward and upward arrows respectively simply indicate that a control or feedback mechanism exists.
Just because a controller sends a command, does not mean in practice that it is received or if received that
it will be followed. Similarly, just because a feedback path is included in the control structure, does not
mean that the feedback will always be sent and if sent that the feedback is accurate. The diagram below is
a basic control structure that identifies the major entities responsible for developing and enforcing safety
requirements for a consignment of lithium batteries and equipment. A more detailed control structure that
includes additional entities including freight forwarders, standards development organizations, and other
international entities is included in the attachment to this report.

1CAO
Annex 18 SARPS _I\f“’orkffr;g_f?apers
Technical Filing o i _er_ences
Instructions State wvariations
USOAP Audits Response to state
State letters letters
National Authorities
. Regulations
. Approvals/ Incident reports
Incident exemptions Safery risk
reports Surveillance assessments
Lithium -
Safety promotion
battery test
- information
Regulations (upon _
Approvals/ request) Adr
exemptions CI_ > Operators
- Training
Surwveillance
Saf B records (upon
t
atety promotion request) iti DG transport
N A Conditions of P
Shipping carriage document/air
documents waybill
- (upon Consignment
request)
Assumptions
Regulations —_— Sources of lithium batteries and equipment |
Training
Physical appearance of
- - batteries and equipment
Work instructions Package condition and marks

Lithium battery
consignments

Figure 1. High level control structure

Detailed control structures

The group developed detailed control structures of various components of the high-level control structure
that identify the relationships between various entities. Completing several detailed control structures
around different parts of the control structure allows for a more complete analysis of the safety control
actions designed to help the system enforce constraints and the feedback received. The figures below show
detailed control-feedback loops for various controllers. These figures include inputs, decision making
processes such as procedures or work instructions and beliefs/mental models of each of these controllers.
These additions help identify and develop unsafe control actions and causal scenarios.
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National
Authorities

Incident reports

Lithium battery test information
(upon request)

Training records (upon request)
Shipping documents (upon request)

Regulations
Approvals/
exemptions
Surveillance
Safety promotion
v

— Shipper
Inputs Decision making process Process Model (beliefs
Test summary Training Feedback
Prii““‘ z:’m Work Instructions Interpretation of
Reg\:)\:t\'ons Inputs from other instructions
controllers Previous experience

Physical appearance/

Product preparation condition of batteries

e Perform classification Physical appearance/

e Apply packaging to product condition of equipment

e Communicate hazards via Physical appearance/
marks and labels condition of packaging

Lithium batteries packed
with or contained in
equipment

Figure 2. Control-feedback loop for a shipper

Inputs .
Operating 4% Air Operator
certificate

Operating manuals

Reports of discrepancies

Service level agreements (SLAs) Reports via unit weight

statement
Ground Handling Service Provider (GHSP)
Decision making process Process Model (beliefs)
Training Previous experience
Work Instructions Load planning
Checklists Input from other
Transport documents controllers

Initial acceptance check Visual feedback Initial acceptance check
Load packages into ULD (package or ULD Inspect packages for Visual feedback
Inspect packages for damage) . leakage or damage (package damage)
leakage or damage Hazard warning prior to loading Hazard warning
prior to loading marks and labels  secure packages in marks and labels
Move ULDs to aircraft ULD tag cargo compartment

Unit Load Device Aircraft Cargo
(ULD) Compartment

Figure 3. Control feedback loop for a ground handling service provider
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Inputs Battery Manufacturer
UN 38.3 Test
requirements Decision making process Process Model (beliefs)
Consensus standards |~ % Training Quality control practices
Item subject to testing Work Instructions Interpretation of
Inputs from other instructions and results
controllers Previous experience

Temperature measurements

Pressure measurements

Acceleration and pulse duration
Vibration frequency and wave pattern
Time duration

Open circuit voltage

Test parameters
Calibration

Testing Equipment

Cell or hattery condition
Disassembly, fire, open circuit
voltage, physical appearance

Execute
commands

Lithium batteries under
test

Figure 4. Control-feedback loop for a battery manufacturer

3.4 Identifying unsafe control actions
Each controller in the system has certain responsibilities depicted as downward facing arrows. These
responsibilities enforce safety constraints to prevent system level hazards. In this context, an unsafe control
action (UCA) is a control action that, in a particular context and worst-case environment, will lead to a
system level hazard. STPA identifies four (4) ways that a control action may violate safety constraints:

a) Providing the control action leads to a hazard.

b) Not providing the control action leads to a hazard.

¢) Providing a potentially safe control action but too early, too late, or in the wrong order.

d) The control action lasts too long or is stopped too soon (for continuous control actions,
not discrete actions).

For example, a shipper does not apply appropriate marks, labels, or indicate the presence of lithium batteries
in a consignment before offering for transport. [H3]

This action is unsafe because it can lead to H3: Aircraft cargo compartment contains non-compliant lithium
battery consignments.
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In another example, a shipper prepares a consignment of lithium batteries packed with equipment for
transport without consulting applicable regulations [H1, H2, H3].

This action is unsafe because it could lead to [H1 - Aircraft cargo compartment containing lithium batteries
experiences a fire], [H2a - Aircraft cargo compartment contains damaged lithium batteries], and [H3 -
Aircraft cargo compartment contains non-compliant lithium batteries]. While the shipper utilizes packaging,
since the shipper does not consult the applicable requirements, the packaging may not be sufficient for
transport, or the contents not properly prepared and may become damaged. In a particular set of worst-case
conditions, this damage could lead to a fire in the aircraft cargo compartment. Section 5.4 contains tables
that identify unsafe control actions for various controllers including shippers, ground handling service
providers, and battery manufacturers.

3.5 Identifying causal scenarios associated with unsafe control
actions

Once unsafe control actions were compiled, the group identified the causal factors that lead to the unsafe
control actions, which in turn led to hazards and by extension, to losses. Working backwards from the UCAs,
this produces a list of contextualized scenarios that help explain why an unsafe control action occurred.
Generally, causal scenarios explain how incorrect or inadequate feedback, information exchange, and other
factors contribute to losses. The scenarios also explain how control actions when provided might not be
received or improperly executed. Section 5.5 contains a table listing the various causal scenarios connected
to unsafe control actions.

In the previous example of a shipper who does not apply appropriate marks, labels, or indicate the presence
of lithium batteries in a consignment before offering for transport [H3] a causal scenario leading to this
unsafe action follows.

Scenario: The shipper does apply not apply appropriate marks, labels or indicate the presence of lithium
batteries in or with equipment prior to offering a package for transport [H3]. The shipper typically does not
offer dangerous goods for transport and did not recognize that lithium batteries and battery powered
equipment are regulated as dangerous goods. As a result, since there are no identifying marks, these non-
compliant packages are undetected by the operator and loaded onto the aircraft.

4, RISK EVALUATION
4.1 Identifying mitigations to causal scenarios

The energy storage device working group identified UCAs and causal scenarios involving various
controllers in the air transport system. The group identified battery manufacturers, shippers, and ground
handling service providers as those controllers whose actions most directly led to hazards and losses.
Following an analysis of the system using STPA, the working group developed a list of recommended
mitigations or new requirements and applied a mitigation effectiveness score.
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Table 6. List of potential additional requirements scored against the mitigation order of precedence and recommended action
Causal Causal scenario Mitigation
scenario ID description Recommended mitigation description | effectiveness score | Recommended action
Manufacturers do not | National authorities conduct inspections | 3 Add guidance to the new manual
conduct UN38.3 tests. | and surveillance on battery/equipment under development to support
manufacturers to identify flawed implementation of Annex 18
assumptions in the battery testing and
equipment environment and conditions
that violate assumptions about usage
conditions.
Develop detailed requirements to 2 No action proposed. Requiring
identify acceptable design changes. manufacturing requirements
through transport regulations is
complicated.
Reduce the state of charge for 4 1. Mandatory requirement for
rechargeable batteries. packed with equipment
2. Recommendation for
contained in equipment
CS1.1A Invalid UN 38.3 test Require competent authority approval of | 2 1. Submit informal paper to
results laboratories conducting UN38.3 testing. the Sixty-third session of
the UN Sub-Committee (27
November to 06 December
2023) seeking support for a
requirement in the UN
Model Regulations
2. Submit formal proposal to

Sixty-fourth session of the
UN Sub-Committee if
above supported
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Causal
scenario ID

Causal scenario
description

Recommended mitigation description

Mitigation
effectiveness score

Recommended action

Reduce the state of charge for
rechargeable batteries.

4

1. Mandatory requirement for
packed with equipment

2. Recommendation for
contained in equipment

CS1.2

Manufacturers do not
develop and adhere to
a quality management
system.

Develop detailed requirements for
guality assessments including third-party
verification.

1. Submit informal paper to
the Sixty-third session of
the UN Sub-Committee (27
November to 06 December
2023) seeking support for
the development of
detailed requirements for
inclusion in the UN Model
Regulations

2. Submit formal proposal to
Sixty-fourth session of the
UN Sub-Committee if
above supported

Develop safety features for battery
powered equipment

No action proposed. Requiring
manufacturing requirements
through transport regulations is
complicated.

Reduce the state of charge for
rechargeable batteries.

1. Mandatory requirement for
packed with equipment

2. Recommendation for
contained in equipment

CS13

Shipper does not
utilize lithium battery
test summary
information to make a
classification decision.

Require shippers to produce lithium
battery test summaries as a condition for
carriage

No action recommended.
Considered problematic and the
effectiveness of this would be low
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Causal Causal scenario Mitigation
scenario ID description Recommended mitigation description | effectiveness score | Recommended action
CS21 Shipper does not Increase awareness of shipping and 2 Add safety promotion guidance in
protect the battery transport requirements the new manual under
from short circuits or development to support
damage prior to implementation of Annex 18
placement of the Require training for all shippers 2 No action proposed. Training is
battery in the package already required for batteries and
with equipment. equipment in accordance with
Section | of the lithium battery
packing instructions. It is
considered infeasible to require it
with those shipped in accordance
with Section Il due to the
potential for every person in the
world to be a shipper of these.

Reduce the state of charge for 4 1. Mandatory requirement for

rechargeable batteries packed with equipment
2. Recommendation for

contained in equipment

Design equipment to protect installed 4 No action proposed. Requiring

batteries manufacturing requirements
through transport regulations is
complicated.

Require more robust packaging 3 Consider adding requirement for
packages to be capable of
withstanding a 3 m stack test

Cs22 Shipper/packer does Increase awareness of shipping and 2 Add safety promotion guidance in
not secure equipment | transport requirements the new manual under
within the outer development to support
packaging when implementation of Annex 18
offering for transport | Require training for all shippers 2 No action proposed. Training is

already required for batteries and
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Causal
scenario ID

Causal scenario
description

Recommended mitigation description

Mitigation
effectiveness score

Recommended action

equipment in accordance with
Section | of the lithium battery
packing instructions. It is
considered infeasible to require it
with those shipped in accordance
with Section Il due to the
potential for every person in the
world to be a shipper of these.

Reduce the state of charge for
rechargeable batteries

1. Mandatory requirement for
packed with equipment

2. Recommendation for
contained in equipment

Design equipment to protect installed
batteries

No action proposed. Requiring
manufacturing requirements
through transport regulations is
complicated.

CS31

Shipper/ packer selects
a package of
insufficient strength
leading to damage of
the contents during
handling.

Increase awareness of shipping and
transport requirements

Add safety promotion guidance in
the new manual under
development to support
implementation of Annex 18

Require training for all shippers

No action proposed. Training is
already required for batteries and
equipment in accordance with
Section | of the lithium battery
packing instructions. It is
considered infeasible to require it
with those shipped in accordance
with Section Il due to the
potential for every person in the
world to be a shipper of these.
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Causal Causal scenario Mitigation
scenario ID description Recommended mitigation description | effectiveness score | Recommended action

Reduce the state of charge for 4 1. Mandatory requirement for

rechargeable batteries packed with equipment
2. Recommendation for

contained in equipment

Design equipment to protect installed 4 No action proposed. Requiring

batteries manufacturing requirements
through transport regulations is
complicated.

Require more robust packaging 3 Consider adding requirement for
packages to be capable of
withstanding a 3 m stack test

CS3.2 Ground handling Require quarantine or inspection of all 3 Add a recommendation for
service provider packages subject to suspected damage operators to establish procedures
damages packages to follow when damage is
during handling suspected or after dropping

packages with lithium batteries.
Potentially for multimodal as
well.

Reduce the state of charge for 4 1. Mandatory requirement for

rechargeable batteries packed with equipment
2. Recommendation for

contained in equipment

Design equipment to protect installed 4 No action proposed. Requiring

batteries manufacturing requirements
through transport regulations is
complicated.

Review training and procedures for 2 If handling procedures are added

package handlers

to the Technical Instructions,
training would naturally follow.
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Causal Causal scenario Mitigation
scenario ID description Recommended mitigation description | effectiveness score | Recommended action

Require more robust packaging 3 Consider adding requirement for
packages to be capable of
withstanding a 3 m stack test

Cs4.1 Shipper does not apply | Eliminate provisions that allow 3 No action proposed.

appropriate marks, consignments to be transported without

labels, or indicate the | identifying marks and documentation

presence of lithium Require training for all shippers 2 No action proposed. Training is

batteries in a already required for batteries and

consignment. equipment in accordance with
Section | of the lithium battery
packing instructions. It is
considered infeasible to require it
with those shipped in accordance
with Section Il due to the
potential for every person in the
world to be a shipper of these.

Reduce the state of charge for 4 1. Mandatory requirement for

rechargeable batteries packed with equipment
2. Recommendation for

contained in equipment

Design equipment to protect installed 4 No action proposed. Requiring

batteries manufacturing requirements
through transport regulations is
complicated.

Require more robust packaging 3 Consider adding requirement for
packages to be capable of
withstanding a 3 m stack test

Require shipper to sign a declaration that | 2 1. Require shippers to sign a

package or consignment does not contain
dangerous goods

declaration that package
does not contain dangerous
goods in an appropriate
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Causal Causal scenario Mitigation
scenario ID description Recommended mitigation description | effectiveness score | Recommended action
ICAO document (e.g.
Annex 6 — Operation of
Aircraft or Annex 9 —
Facilitation)

2. Require that operators not
accept packages without
signed declaration

4.2 Operator accepts a Eliminate provisions that allow 3 No action proposed. I can’t
consolidation of consignments to be transported without remember justification for no
multiple consignments | identifying marks and documentation action
of lithium batteries Require training for all mailers 2 No action proposed. It is
contained in considered infeasible to require it
equipment in a mail with those shipped in accordance
sack without marks, with Section Il due to the
labels, and declaration. potential for every person in the

world to be a shipper of these.
Reduce the state of charge for 4 1. Mandatory requirement for
rechargeable batteries packed with equipment

2. Recommendation for
contained in equipment

Institute requirements for mailers to 2 1. Require mailers to sign a
indicate the presence of electronic declaration that package
equipment or items containing batteries does not contain dangerous
or attest to the absence of electronic goods.

equipment containing lithium batteries. 2. Require postal operators to

not accept packages
without signed declaration
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5. CONCLUSION

The Technical Instructions identify the conditions in which lithium ion batteries and battery powered
devices can be accepted for transport by air. These conditions identified as requirements and packing
instructions are intended to ensure that the safety of dangerous goods in air transport is assured.
Effectiveness of requirements can be inferred by a reduction of incidents from a specific cause, but little
can be said about overall system safety other than incidents continue to occur. Compliance with safety
requirements is verified using checklists, comparing a consignment with the package and documents
provided by shippers, and a physical inspection. However, damaged, or improperly packaged lithium
batteries and equipment are not readily identifiable through a physical inspection. Shipments that do not
have visible marks or labels or shipping documents that identify the consignment as dangerous goods, are
not subject to additional checks required for dangerous goods. The DGP-WG/Energy Storage Devices
identified several themes throughout its analysis.

a) The supply chain for lithium ion batteries and devices is fragmented and has many
interactions amongst supply chain participants that introduce the possibility of safety
issues.

b) The dangerous goods air transport system is based on trust whereby downstream supply
chain participants e.g. operators rely on information provided by entities further up the
chain e.g. battery and equipment manufacturers, and shippers. However, these entities
(battery or equipment manufacturer, shipper, freight forwarder, operator and the civil
aviation authority) are often disconnected.

c) A shipment prepared for transport may pass through multiple intermediaries such as
freight forwarders and logistics agents who may not actually see a consignment. As
such compliance with requirements is often assured only through the provision of
suitable documentation and inspections immediately prior to loading.

d) Checklists (for Section I shipments) and an external inspection of packages are the
primary methods for operators to determine whether a package conforms to the
regulations. However, acceptance checklists can only verify that the quantity is within
limits, the packaging is undamaged, and the marks and labels accord with the dangerous
goods transport document, and the external inspection of Section Il shipments may be
cursory.

e) Civil aviation authorities obtain most of their information on safety performance
through incident reports and inspections..

f) While the ICAO can add requirements to the Technical Instructions national authorities
are responsible for oversight. Manufacturers, shippers, and operators are responsible
for complying with the provisions of the regulations. Collaborative work with all supply
chain participants, will be necessary to ensure requirements are met.

g) Additional requirements should be targeted at maximizing safety throughout the supply
chain and work with supply chain participants to develop a means to ensure
requirements are met.
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5.1 Future work

The working group on energy storage devices developed detailed control structures and unsafe control
actions for battery manufacturers, shippers, and ground handling service providers. Additional work could
focus on the exploring the relationships between the original shipper, intermediaries including freight
forwarders, indirect air carriers and the operator. These entities do not move cargo but instead contract with
an operator and may assume the role of the shipper. The relationship between mailers, designated postal
operators, national competent authorities and operators is another aspect of the control structure identified
but not investigated in this report. The control structure depicting battery testing could be revisited to further
identify specific inputs and feedback to derive detailed UCAs and causal scenarios that lead to the presence
of low-quality batteries. Processes that involve battery assembly and integration of batteries into equipment
and equipment testing could also be explored to identify how batteries that otherwise comply with testing
can create safety hazards.



DGP/29-WP/42

KTUAETH 4 BRE M B 4B-19

ATTACHMENT

GLOSSARY OF TERMS

This report utilizes various terms used in normal parlance that denote a specific meaning within the context
of this report. The following table defines many of these terms, derived or adapted from the STPA handbook.

Causal factor

A causal factor is an element that contributes to unsafe control actions and
eventually system-level hazards.

Causal scenario

A causal scenario describes the contributing factors that cause unsafe control
actions, why they could happen and how these causal factors lead to system-level
hazards.

Control algorithm

The control algorithm represents the controller’s decision-making process—it
determines the control actions to provide.

Control action

A control action is the bringing about of an alteration in the system's state through
activation of a device or implementation of a procedure with the intent of
regulating or guiding the operation of a human being, machine, apparatus, or
system.

Controller The controller provides control actions on the system and gets feedback to
determine the impact of the control actions. The controller enforces constraints on
the behaviour of the system.

Feedback Feedback includes evaluative or corrective information about an action, event, or
process that is transmitted to the original or controlling source.

Loss A loss involves something of value to stakeholders. Losses may include a loss of

human life or human injury, property damage, environmental pollution, loss of
mission, loss of reputation, loss or leak of sensitive information, or any other loss
that is unacceptable to the stakeholders.

Process model

Process models represent the controller’s internal beliefs used to make decisions.
Process models may include beliefs about the process being controlled or other
relevant aspects of the system or the environment.

System-level
constraint

A constraint specifies system conditions or behaviours that need to be satisfied to
prevent hazards (and ultimately prevent losses).

System-level hazard

A hazard is a system state or set of conditions that, together with a particular set
of worst-case environmental conditions, will lead to a loss.

Unsafe control

action

An Unsafe Control Action (UCA) is a control action that, in a particular context
and worst-case environment, will lead to a hazard.
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SYSTEM-LEVEL LOSS TABLE

The below table shows system level losses identified by the DGP-WG/Energy Storage Devices.

Loss ID Loss description

L1 Loss of aircraft

L2 Loss of human life or injury

L3 Loss of cargo

L4 Loss of confidence in the air transport system

L5 Loss of means to effectively transport lithium batteries (mission)

SYSTEM-LEVEL HAZARD TABLE

The below table shows system level hazards identified by the DGP-WG/Energy Storage Devices. System-
level hazards are linked to specific losses.

System hazard

ID Hazard description Loss link

H1 Aircraft cargo compartment containing lithium batteries | L1-L5
experiences a fire

H2a Aircraft cargo compartment contains damaged lithium batteries | L3

H2b Aircraft cargo compartment contains defective lithium batteries | L3

H2c Aircraft cargo compartment contains untested lithium batteries | L4, L5

H3 Aircraft cargo compartment contains non-compliant lithium | L4, L5
battery consignments
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SYSTEM RESPONSIBILITIES

The responsibilities involve providing control actions and receiving feedback, thus creating the control-
feedback loops of the high-level control structure.

The controller and their responsibilities are identified in the context of the mission (i.e., continued safe and
efficient air transport of lithium batteries packed with and contained in equipment).

System responsibilities

Controller

Description

International Civil
Aviation Organization
(ICAO)

Defines international Standards and Recommended Practices (SARPS),
the Technical Instructions, and guidance material aimed at industry for
the safe transport of dangerous goods by air

Establishes responsibilities for States

Conducts audits through its Universal Safety Oversight Audit Program
(USOPA) on States for compliance with ICAO SARPs (Annex 6,
Annex 18)

National competent
authorities (NCA)

Promulgate regulations for the safe transport of dangerous goods by air
Promulgate regulations for required aircraft features e.g handheld fire
extinguishers, fire suppression systems

Conduct inspections and surveillance of air operators and other entities
that offer dangerous goods for transport by air

Enforce regulations on regulated entities (e.g air operators, shipper,
freight forwarders, designated postal operators (DPOs), ground
handling service providers (GHSPs), packaging manufacturer) where
non-compliance with Technical Instructions is identified

Issue air operator certificates (AOCs)

Issue specific approval for operator to carry dangerous goods as cargo
Approve policies, procedures and training developed by DPO

Grant approvals or exemptions for the transport of dangerous goods incl.
lithium batteries

Investigate occurrences

Ensure operator conducts safety risk assessments of cargo compartment
safety

Battery manufacturer or
distributor

Produces and distributes batteries that have passed all applicable
UN 38.3 tests

Implements a quality management programme for the manufacture of
lithium cells and batteries

Makes available UN 38.3 test summary
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System responsibilities

Controller

Description

Shipper/consignor/packer

— Ensure that employees tasked with preparing shipments are competent

to perform the tasks

Classify lithium batteries and products with lithium content based in
accordance with the Technical Instructions

Pack, mark, and label packages in accordance with the Technical
Instructions prior to shipment

Complete dangerous goods transport document describing dangerous
goods offered for transport in accordance with Part 5;4 of the Technical
Instructions or provide appropriate information to be included on the air
waybill, as applicable

Airline operations

Document policies and procedures for the acceptance and handling of
dangerous goods

Ensure that employees tasked with accepting and handling dangerous
goods are competent to perform the task

Develop and implement effective controls to prevent the introduction of
dangerous goods not in accordance with the Technical Instructions
Chapter 7;6.1

Conduct acceptance checks when triggered (with specific exceptions
with respect to lithium batteries)

Perform safety risk assessment on cargo compartment safety

Review safety risk assessment based on change to operation and
incidents that indicate risk mitigations may not be adequate (Doc 10102,
guidance)

Report dangerous goods incidents to the NCA in accordance with the
Technical Instructions

Develop and implement a process for investigation of reported incidents
and identification and verification of appropriate corrective actions

Cargo compartment

Contain packages (different classes exist that meet certain regulatory
standards concerning accessibility, a means to exclude hazardous quantities
of smoke or extinguishing agent, smoke a fire detection, and a means to
extinguish or control a fire)

Ground handling service
provider (operator and/or
3rd party)

Documents policies and procedures for the handling of dangerous goods
Ensures that employees tasked with handling dangerous goods are
competent to perform the task

Loads/unloads packages into cargo compartment

Secures packages in cargo compartment

Secures packages in unit load device

Unit load devices
(ULDs)

Contain packages in a single consolidation to provide protection or
convenience of handling. Examples include any type of freight container,
aircraft container, or aircraft pallet with a net. Some ULDs also have fire-
resistant capabilities — no regulatory requirement for fire resistance.
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CONTROL STRUCTURE

A high-level hierarchical control structure of the lithium battery air transport system was developed to
identify and analyse the various entities responsible for the safe carriage of lithium batteries in air transport.
High level controllers include international organizations and national authorities responsible for the
development and implementation of basic safety requirements. Lower-level controllers include
shippers/packers and battery manufacturers responsible for preparing shipments and testing batteries and
equipment. This control structure includes additional entities not covered in this analysis including freight
forwarders, standards development organizations and other international organizations.
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International Authorities

Define model regulations for all mades of transpart

Adopt Annex 18 SARPS for air transeort of lithium batteries
Convene high-level meetings to identify State issues/need
Approve Technical Instructions

Conduct safety aversight audits (USDAP)

UnN

icao

Coordinati

Provide formal feedback to apprapriate meetings

Respanses to State Letters for amendments to Annex 18
WP 10 ICAQ high-level meetings
Communicate status with USGAPS POs via OLF
Electronic Filing of Differances (EFOD}

National Competent Authorities

185 air
worthiness
regulations

Issues DG
Approvalsf

Invastigation
5Ms

monitoring
Airwarthiness
directives

Issue
requlations
applicable to

Enforce
requirements

Std. Development
Orgs (SDOs)

Product
recalls

Issue voluntary

surnmary standards

{QMs, design,
Quality testing} Communicate
management propasals to
programme Conduct S00s

accraditation
audits

Battery Manufacturer

incident
Reports

specific SRAS

. Transport
regulations documents,
when requested
Conduct )
surveillance| Training records,
when requested
Enforce
regulations Responses to
changes in
Perform regulations ete.
outreach

Issue
requirements
tor
gonds

ailing

IATA

cansignment {not
standardized]

Communicate |
criteria for eenfirmation
acceptable on contents of

consignment?

Communicate
criteria far
acceptable
consignment

Supporting
dosumentation for
consignment 2.8 0G
declaration farm

Issues IATA
Issue D6 Approvals/ Standards
Exemn) Incident
Conduct surveillance nducs !
Issue AOC Incident Conduct Reports.
audits e
Conduct investigations| {IDSA/ISAGD. prowan
SMS monitoring oot i voluntarily
Enforcament Issue sirworthiness el Periodic
directives Reports
Issuance of
approvals Reporting
no . Scheduled
e ek Air Operator surveillance [State
dependent)
Communicate Supporting Issuance of
Communicate Supporting Critariafor dorumentation for approvals/licenses
criteria for documentation for ‘acceptable consignment e.g DG (5catw dependent)
acceptable consignment e.g 0G. consignment declaration for
consignment declaration form
Designated Postal Operator Freight

Commuricate.

eriteria for
acceptable

consignment

Supporting
documentation
foor onisgnment

Shipper

Sender

Cargo loading

Incident Reporting?

Real-time status
update on package
taaded?

Develop naw
design
requirements

Issue service
bulleting

IccAalA

Incident
Reporting

Aircraft TC Holder

incident Reposting

Issue service
bulletins

Issue service
letters

Communicate
instructions for
continued
airworthiness

Incident reporting

Malntenance issues
communicated

Cargo Compartments

Aircraft

ULDs

Smoke & fire detection system

Fire containment system
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UNSAFE CONTROL ACTIONS

The STPA specifies four ways a control action can be unsafe (represented in the columns below). Highlighted unsafe control actions are also reflected

in causal scenarios:

Control Action

Control action provided

Control action not
provided

Control action provided
too early/too late

Control action stopped
too soon or applied too
long

Cell/Battery Manufacturer
Complete UN 38.3 Tests

Subject lithium batteries to
UN 38.3 design tests Part
2;9

Battery manufacturer
completes UN 38.3 tests
on battery with the wrong
input information [H2c,
H3]

Battery manufacturer does
not subject lithium
batteries to UN 38.3 tests
[H2c, H3]

Battery manufacturer
completes UN 38.3 tests
before subsequent changes
are made to battery design
[H2c, H3]

Battery manufacturer
completes UN 38.3 tests in
incorrect sequence [H2c,
H3]

Cell/Battery Manufacturer

Provide Lithium Battery
Test Summary

Develop and make
available a lithium battery
test summary

Battery manufacturer
provides test summary for
a battery different than
that tested [H2c, H3]

Battery manufacturer does
not make available test
summary information
[H2c, H3]

Battery manufacturer
provides test summary
information after
subsequent shipper has
offered the battery for
transport [H3]

Battery manufacturer
provides out of date test
summary information
[H3]

Cell/Battery Manufacturer

Manufacture under a
guality management
programme

N/A

Battery manufacturer does
not develop and adhere to
a quality management
system while producing
batteries [H2b, H3]

Battery manufacturer
quality management
programme applied after
design defects are
discovered [H2b, H3]

Battery manufacturer
continues to apply the
same quality management
programme without
updating to account for
changes in design or
inputs [H2b, H3]
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Control action not

Control action provided

Control action stopped
too soon or applied too

Control Action Control action provided | provided too early/too late long

Shipper N/A Shipper does not classify | Shipper classifies product | N/A
. product prior to offering after offering for transport

Classify product for transport [H3] [H3]

The shipper must ensure

the goods are not

forbidden for transport by

aircraft and ensure the

goods are properly

classified as required by

the Technical instructions.

Shipper Shipper applies packaging | Shipper does not pack N/A N/A

Apply packaging

Adbhere to inner packaging
and the maximum quantity

per package limits.

Select appropriate types of
packaging according to the

packing instructions.

Apply closures to inner
and outer packagings as
appropriate.

Secure packages within an
overpack when applicable.

without consulting
applicable requirements
when offering for
transport [H1, H2a, H2c,
H3]

product in strong rigid
outer packaging when
offering for transport [H1,
H2a, H3]

Shipper does not secure
equipment within the
outer packaging when
offering for transport [H1,
H2a, H3]

Shipper does not protect
the battery from short
circuits prior to placement
of the battery in the
package [H1, H2a, H3]
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Control Action

Control action provided

Control action not
provided

Control action provided
too early/too late

Control action stopped
too soon or applied too
long

Shipper

Communicate hazards via
marks, labels, and
documents

Apply appropriate marks
and labels as required by
the Technical Instructions.

Complete transport
documents and sign
declaration when
applicable

Shipper applies marks and
labels to communicate
hazards however visibility
by is obscured [H3]

Shipper applies marks and
labels that do not reflect
the contents of the
package [H3]

Shipper does not apply
appropriate marks, labels,
or indicate the presence of
lithium batteries in a
consignment before
offering for transport [H3]

N/A

Shipper applies marks and
labels without completing
documentation when

offering for transport [H3]

Shipper completes
documentation however
does not apply marks and
labels when offering for
transport [H3]
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Control Action

Control action provided

Control action not
provided

Control action provided
too early/too late

Control action stopped
too soon or applied too
long

Ground Handling Service
Provider/Operator

Perform acceptance check

— Ground handling
service provider
performs acceptance
check using checklist
without inspecting the
package for damage
[H2a, H3]

— Ground handling
service provider
performs acceptance
check without the
means to verify the
information on form
[H3]

— Ground handling
service provider
performs acceptance
check when it is not
possible to validate all
the information on
checklist [H3]

Ground handling service
provider does not perform
acceptance check [H2a,
H3]

Ground handling service
provider performs
acceptance check after
packages are loaded into
ULD [H2a, H3]

Ground handling service
provider performs
acceptance check on some
but not all incoming
packages prior to loading
into ULD [H2a, H3]

Ground Handling Service
Provider/Operator

Inspect package for
leakage/damage

N/A

Ground handling service
provider does not inspect
the package for leakage or
damage prior to loading
into ULD or aircraft cargo
compartment [H1, H2a,
H3]

N/A

Ground handling service
provider does not perform
any further inspections on
package once it has been
subjected to initial
acceptance check [H1,
H2a, H3]
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Control Action

Control action provided

Control action not
provided

Control action provided
too early/too late

Control action stopped
too soon or applied too
long

Ground Handling Service
Provider/Operator

Loads packages into unit
load device or aircraft
cargo compartment

Loads unit load device into
aircraft cargo compartment

Ground handling service
provider loads damaged
packages into ULD or
aircraft cargo
compartment [H1, H23]

Ground handling service
provider places excessive
superimposed weight on

packages [H1, H2a]

Ground handling service
provider places too many
packages placed into a
ULD [H1, H2a]

Ground handling service
provider does not secure
packages against
excessive movement
inside of ULD [H1, H23]

Ground handling service
provider does not secure
packages against
excessive movement
inside of aircraft cargo
compartment [H1, H2a]

N/A

N/A
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CAUSAL SCENARIOS TABLE

Causal scenarios are presented in the following tables as small stories that explain not only the contributing factors that cause unsafe control actions,
why they could happen and resulting hazards.

CS ID | Unsafe control action Causal scenario

11 Manufacturer does not subject lithium batteries to UN | A manufacturer does not subject lithium batteries to UN 38.3 testing because
38.3 testing and does not have a quality management | they believed the product being manufactured was sufficiently similar to a
system in place prior to offering for transport. [H2c, H3] | tested design.

Manufacturer creates a battery that is intended to mimic a brand name to a
tested type (counterfeit)

Battery assembler manufacturers batteries from tested cells but does not test
the assembled battery

1.2 Manufacturer did not develop and adhere to a quality | QA process does not include ongoing surveillance and defects were not
management system for battery manufacturing process | detected prior to distribution

while producing batteries. [H2b-H3]

QA process not sufficient or non-existent introducing defects into battery
products
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CS ID | Unsafe control action Causal scenario
13 Shipper does not utilize lithium battery test summary | The shipper did not obtain the test summary information.
information to make a classification before offering a
package containing lithium batteries for transport | The manufacturer or distributor does not make available a lithium battery
because... test summary.
leading to potentially non-compliant batteries loaded into
an aircraft cargo compartment. [H3] Battery in the device is of an unknown origin.
The shipper believes this information is unnecessary to make classification
decisions. The shipper has sufficient information for shipping purposes
based on a physical examination.
The test summary does not match the product in the package.
The shipper has a refurbished device containing a battery that is different
than the original battery reflected in the available test summary.
The devices contain batteries from a product different from that originally
manufactured and used.
2.1 Shipper/packer does not protect the battery from short | The shipper assumes that the terminals are inherently protected.

circuits prior to placement of the battery in the package
with equipment because...

As a result, terminals contact electrically conductive
material in the same package generating excessive heat
leading to a fire. [H1, H2a, H3]

The shipper utilizes a package that is too large for the contents and
subsequent shifting of the contents damages the battery.

Shipper/packer misunderstands, mis-interprets or is unaware of this
requirement.

Shipper/packer does not recognize the importance of short circuit protection.

Shipper/packer assumes that battery is sufficiently protected from short
circuits without additional action.

Electrically conductive products are placed into the same package as a
battery.
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CS ID | Unsafe control action Causal scenario
2.2 Shipper/packer does not secure equipment within the outer | The shipper/packer assumes that the package is sufficient to protect the
packaging when offering for transport because... equipment without additional securement
As a result, equipment is damaged due to shifting of the | Shipper/packer misunderstands, mis-interprets or is unaware of this
equipment or other contents in the in the same package, | requirement or the presence of a lithium battery contained in the equipment
overpack, or adjacent consignments. [H1, H2a, H3]
Shipper/packer does not recognize the importance of protecting against
damage
Shipper/packer determines the equipment is sufficiently protected from
damage without additional action
Shipper/packer determines the equipment does not require an outer
packaging
3.1 Shipper/packer selects a package of insufficient strength | Shipper does not recognize the hazard associated with the product if

leading to damage of the contents during handling and
damage not detected prior to loading into the aircraft cargo
compartment leading. [H1, H2a, H3]

As a result, package contents are damaged through
stacking or other handling conditions typically
encountered in transportation immediately prior to or after
loading into the aircraft cargo compartment.

damaged.

Shipper does not use sufficient cushioning material to protect batteries from
damage from other items in the same package.

Shipper places an item in the package heavier than package capability.
Shipper does not understand the packing requirements of the Technical

Instructions and selects a package of insufficient durability.
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CS ID | Unsafe control action Causal scenario
3.2 Ground handling service provider damages packages | Packages crushed from overtightening of nets or pallet straps
during handling leading to damage to contents prior to
loading into the aircraft cargo compartment leading. [H1, | Too many packages pushed through a mechanized sort system /chute at once
H2a]
Forklift tines or handling vehicles crush packages containing batteries and
As a result, package contents are damaged due to abuse | equipment
conditions immediately prior to or after loading into the
aircraft cargo compartment. Penetration of packaged from external source such as forklift tines
Package is dropped from a height greater than that capable of withstanding
Packages consolidated improperly leading to excessive superimposed
weight
Packages inspected prior to consolidation but damaged during subsequent
handling
4.1 The shipper does not apply appropriate marks, labels, or | The shipper did not recognize that lithium batteries and equipment are

indicate the presence of lithium batteries in a consignment
before offering for transport because...

As a result, the shipper offered non-compliant batteries for
transport leading to the possibility that misclassified
batteries/equipment are loaded into an aircraft cargo
compartment. [H3]

regulated as dangerous goods.

For lithium batteries contained in equipment (including button cells on
circuit boards) (2 batteries/4 cells) up to 2 packages per consignment
shippers need not apply marks, labels or identify to the operator.

Regulations create an incentive to classify batteries as equipment or batteries
packed with equipment.

Changes in the physical appearance of batteries e.g.., powerbanks leads to a
shipper misclassify a battery as equipment.

Shipper misclassifies certain a packaged batteries or a powerbank packed
with an item of equipment as batteries packed with equipment.
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CS ID | Unsafe control action Causal scenario
4.2 Operator accepts a consolidation of multiple consignments | Operators are not provided information regarding the true contents of a

of lithium batteries contained in equipment in a mail sack
without marks, labels, and declaration. [H3]

As a result, operators do not take actions or follow
procedures specifically identified for handling dangerous
goods.

package or consignment.

Operators do not observe or take special actions when consignments of
batteries packed with or contained equipment display lithium battery marks
but not hazard warning labels.

Regulations are being applied in a manner beyond which they were
intended.

Changes in distribution system introduce potential for consolidation of
many individual consignments. Each consignment is acceptable, but the
consolidation of multiple packages in a mail sack is beyond the original
intent of the Technical Instructions.

Offerors are non-traditional dangerous goods personnel that only prepare
lithium batteries/equipment.

Regulations for shipping lithium batteries in the post do not support system
constraints.
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APPENDIX C TO THE REPORT ON AGENDA ITEM 4
(English only)

ANALYSIS OF DGP/28 COMMENTS

1. INTRODUCTION

1.1 The working group on energy storage devices met virtually on 19 September 2023. During
this meeting the working group agreed to submit to the DGP a working paper and two information papers
that detail the results of its analysis on the transport of lithium batteries packed with and contained in
equipment (See DGP/29-WP41, DGP/29-IP/1, and DGP/29-IP/2). The Secretariat explained that the
proposals from DGP/28 that proposed state of charge limits for lithium ion batteries packed with equipment
and contained in equipment would be resubmitted for consideration during DGP/29 (see DGP/29-WP/6).
The working group recognized that those proposals were not fully mature and outstanding comments
remained. Therefore, the working group decided to reconsider the DGP/28 comments (see DGP/28-WP/59;
Section 4.3 and Appendix B) with the goal of resolving those comments where possible to provide the Panel
the information necessary to make a fully informed decision.

1.2 The working group separated the DGP/28 comments into discrete themes and identified the
available information that could be considered to address the comments. The working group also recognized
that any potential amendments based on WGP/29-WP/6 would need to be further developed should the
Panel agree to amendments to the Technical Instructions. The comment themes identified include:

1) data;

2) incident reports;

3) economic impact and market feasibility;

4) regulatory compliance liability for shipper other than the OEM;

5) lower SOC could lead to cell degradation;

6) provisions to facilitate transport of certain lifesaving/life-sustaining medical devices;
and

7) revisiting assumptions from what we have learned.

2. ANALYSIS

2.1 The panel over the last several years has reviewed extensive data involving lithium batteries
and equipment including safety testing of various sizes, form factors and chemistries of lithium batteries
forced into thermal runaway at various states of charge, effectiveness of aircraft fire suppression systems,
trends in lithium ion battery energy density, and air transport volumes. This yields a clear summary of
certain identifiable trends and challenges to developing policies and actions the panel could take to support
safe and efficient transport.
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2.1.1 What we know

Safety impacts of reduced State of Charge (SOC) on the probability of a
lithium-ion cell or battery to go into thermal runaway

a)

b)

Batteries shipped at a reduced SOC are known to be less prone to thermal runaway as
demonstrated through testing.

The 30% SOC limit derived from testing of standard cells has been verified by multiple
sources. It is recognized that the 30% limit might not be precise for all cell/battery
designs; however, that limit is generally considered to be a practical safety limit to
apply as a rule of general applicability.

The limit is applied based on data from testing at cell/battery level, therefore this
measurement of the likelihood of a cell/battery to go into thermal runaway is
independent of package or equipment transport configuration. See: Report: Summary
of FAA Studies Related to the Hazards Produced by Lithium Cells in Thermal Runaway
in Aircraft Cargo Compartments - www.fire.tc.faa.gov/pdf/TC-16-37.pdf

Safety impacts of reduced SOC on the severity of reaction or
consequence of thermal runaway

a)

b)

Lower states of charge are well known for reducing the severity of a thermal runaway
event. Test data indicates that severity from thermal runaway of commonly transported
cells at 30% SOC or less is significantly reduced as compared to cells at higher SOCs,
and in many cases, thermal runaway is not likely to propagate to other cells.

Package configurations, including density and proximity of cells impact the severity of
an event. However, the ability to propagate to other cells is greatly reduced for cells
under 30% SOC.

Increasing Energy of lithium ion batteries

a)

b)

Heat released during thermal runaway is impacted by the total energy storage capacity
of a cell. Said another way, energy released during thermal runaway increases with
increased stored energy.

U.S. Department of Energy information shows a trend of increasing energy density of
lithium-ion batteries from 2008-2020. See FOTW #1234, April 18, 2022: VVolumetric
Energy Density of Lithium-ion Batteries Increased by More than Eight Times Between
2008 and 2020.

The practical impacts of increasing energy density are that batteries in thermal runaway
release heat faster making it less likely that the heat generated can be dissipated to the
surrounding environment leading to increased consequences of thermal runaway. See:
Journal of Electrochemical Society, Investigating the Role of energy Density in
Thermal Runaway of Lithium-lon Batteries with Accelerating Rate Calorimetry. Also
see: DGP-WG/22-1P/1



https://www.fire.tc.faa.gov/pdf/TC-16-37.pdf
https://www.energy.gov/eere/vehicles/articles/fotw-1234-april-18-2022-volumetric-energy-density-lithium-ion-batteries
https://iopscience.iop.org/article/10.1149/1945-7111/ac0699
https://iopscience.iop.org/article/10.1149/1945-7111/ac0699
https://www.icao.int/safety/DangerousGoods/WG22IPs/DGPWG.22.IP.001.2.en.pdf
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Increasing volume of shipments

a) The panel reviewed information presented to DGP-WG/22 that represented U.S.
Import-Export data for UN3480/UN3481/UN3090 transported by air from 2015-2021.

b) The figures indicate a continued increase in air transport of UN3481. Increased
transport increases exposure to risk within the air transport system. See: DGP-WG/22-
IP/14

Aircraft cargo compartment capabilities
a) Lithium batteries release hydrogen and other flammable gases at various stages of

thermal runaway. Concentrations of these gases could exceed the ability of current fire
suppression systems. See: DGP-WG/22-1P/9

b) Lithium batteries, if subjected to thermal runaway, have the potential to generate a
pressure pulse within the cargo compartment. This pulse could potentially lead to the
displacement of pressure relief panels, thus permitting the fire suppressant (halon) to
escape into other compartments within the aircraft. This, in turn, could compromise the
overall effectiveness/capabilities of the aircraft’s fire suppression system. See:
www.fire.tc.faa.gov/pdf/TC-16-37.pdf

2.1.2 What we don’t know

2.1.2.1 Exact transport volumes and configurations of lithium batteries in any shipment and
whether equipment adequately protects batteries from thermal runaway, contains the effects of a battery that
has gone into thermal runaway or provides an additional means to initiate thermal runaway. There are
infinite equipment designs incorporating batteries and package configurations containing equipment with
batteries and defining a configuration that would support higher states of charge without propagation is
difficult to predict. Despite extensive review of incident reports, causes of thermal events involving lithium
batteries can only be attributed to general causes.

2.2 INCIDENT REPORTS
2.2.1 What we know

2211 Incidents involving lithium ion batteries contained in or packed with equipment continue
to occur within the air transport system and are not limited to one industry sector or geographic region. Most
incidents were identified during storage incidental to transport, prior to loading and after unloading.
Incidents also occurred during subsequent ground transport after the package was transported by air.
Recorded incidents are relatively minimal in total, especially in comparison to the volume of shipments.
The primary source of incident figures presented was from the UL managed voluntary system titled
“Thermal Runaway Incident Program” or TRIP.

a) One relevant trend detected by the TRIP information is that incident reports for
UN3480 have trended down since 2016 when ICAO implemented the 30% SOC limit
for packaged batteries, while incidents reports for UN3481 have trended up during that
same time. See: DGP-WG/22-1P/10



https://www.icao.int/safety/DangerousGoods/WG22IPs/DGPWG.22.IP.014.4.en.pdf
https://www.icao.int/safety/DangerousGoods/WG22IPs/DGPWG.22.IP.014.4.en.pdf
https://www.icao.int/safety/DangerousGoods/WG22IPs/DGPWG.22.IP.009.2.en.pdf
https://www.fire.tc.faa.gov/pdf/TC-16-37.pdf
https://www.icao.int/safety/DangerousGoods/WG22IPs/DGPWG.22.IP.010.4.en.pdf
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b) An 11 April 2021 incident brought to the Panel’s attention that occurred on the apron
at Hong Kong International Airport involving a pallet containing cellular phones
illustrates the consequences of a thermal runaway event involving consumer electronic
devices containing a single installed lithium ion battery. See: DGP/28-1P/2

2.2.2 What we don’t know

2221 The cause of most lithium ion battery failures within the transportation system. Failure
could arise from many factors, including non-compliance with manufacturing quality control, design testing,
improper packaging, or rough handling. Recognizing there are incidents in the air transport system, there is
not a specified number of incidents that would define an acceptable number of incidents. Further, there is
not a measurement that considers an acceptable number of incidents when compared to a known mitigation
measure to reduce risk.

2.3 ECONOMIC IMPACT AND MARKET FEASIBILITY
2.3.1 What we know

2.3.1.1 Implementation of a 30% SOC on packaged batteries for transport by cargo air did not stop
the transport of packaged lithium ion batteries. The reduction of SOC for transport has become an accepted
practice and experience indicates that the overall impact of implementing this safety mitigation measure is
not as negative as might have been perceived. Import/export data indicate the use of lithium ion battery
technology continues to expand. Anecdotal evidence also indicates that large well known lithium battery
and equipment manufacturers ship products at a reduced state of charge. This implementation would appear
to confirm that the technology exists to manage battery SOC. Although an approval reference was included
for instances where air transport was necessary at higher than 30% SOC, very few approval requests have
been submitted. Experience with packaged lithium ion batteries appears to show the ability to apply
technology and process procedures to manage a specific SOC.

2.3.2  What we don’t know

2.3.2.1 Some industry sectors already implement a process in their production line to control the
state of charge prior to packaging and shipping. We do not currently have sufficient information to determine
whether this practice is commonplace. Representatives from some sectors of industry indicated that
implementation of a reduced SOC would be difficult or could cause extreme economic impact. It is unclear
if this industry concern is related to safety, consumer marketing or simply a preference. No specific
economic impact data has been provided that might indicate negative impacts on manufacturing processes,
production times, or business practices.

2.4 REGULATORY COMPLIANCE LIABILITY FOR
SHIPPER OTHER THAN THE OEM

2.4.1 What we know

24.1.1 A reduced SOC for batteries packed on their own and not for batteries packed with or
contained in equipment was a conscious decision of the panel. Based on experience from implementation
of a 30% SOC limit on packaged batteries, no significant hardship or inability to ship critical or time-
sensitive cargo has been verified. Comments from DGP/28 indicate a recognition that establishing a 30%
SOC was routine for some battery manufacturers but not for others in the supply chain. Therefore, there’s


https://www.icao.int/safety/DangerousGoods/DGP28/DGP.28.IP.002.4.en.pdf

DGP/29-WP/42

KTUAETH 4 BRE C 4C-5

evidence to conclude that the technology and procedures exist for equipment manufacturers to manage
battery SOC as well. Any change to a cell or battery by someone other than the original battery manufacturer
could lead to additional risk to the air transport system. The shipper could verify the SOC limit through
contractual conditions with their supplier, documentation, or physical verification, as appropriate. This
verification may not be within the current business practice of some equipment distributors; however,
experience indicates this verification is possible through adaptation of existing business practices. The
current dangerous goods system is dependent on a level of trust in order to provide for efficient transport.
Verification of an SOC requirement would therefore be consistent with how other dangerous goods transport
provisions are verified once offered into the air transport system.

2.4.2 What we don’t know

2.4.2.1 The industries producing and distributing electronic equipment containing or packed with
lithium ion batteries is vast and ever expanding. We don’t know every equipment configuration, application
of use, market demand, customer performance demands, or inventory management practices. There is no
known source to obtain that volume and detail of information. Rules of general applicability applied in the
Technical Instructions largely reflect OEM practices. Lithium batteries and equipment offered for transport
by secondary suppliers, non-OEM shippers, and end users introduce additional uncertainties including:

a) The extent of secondary markets that may modify a battery in some way;
b) If or how equipment distributors modify equipment containing lithium ion batteries;

¢) How the safety/stability of lithium ion batteries change with normal use or whether
certain types of use, misuse or other actions impact the safety of equipment and the
batteries that would render them unacceptable for transport;

d) What additional risk these uncertainties introduce.

2.4.2.2 Further, it is challenging predict what additional types or applications of equipment might
need to arrive at destination at a higher than 30% SOC, it might be appropriate to consider provisions to
allow for the transport of equipment as needed where the risks are adequately managed.

2.5 LOWER SOC COULD LEAD TO CELL DEGRADATION
25.1 What we know

25.1.1 Previous discussions indicate that manufacturers regularly ship lithium ion battery powered
products below 100% charge to maintain optimal product quality. Some expressed concern that batteries
shipped at a 30% charge could self-discharge while in transport and storage. It has been stated in the past
that over-discharged (below 0 volts) lithium batteries can lead to cell degradation and the potential thermal
runaway during subsequent recharging. Battery over-discharge protection circuits and battery management
systems prevent this occurrence by cutting off activity when the voltage falls below predetermined limits.
One recent study involving cells and batteries of different form factors, cathode chemistries, and capacities
show minimal to no loss of voltage after nine months of storage within a package. This indicates that
transport and storage or relatively long periods do not create over-discharge conditions. Further, the use of
air transport typically implies an urgency for delivery. See: Journal of Electrochemical Society, Safety of
Lithium-lon Cells and Batteries at Different States-of-Charge



https://iopscience.iop.org/article/10.1149/1945-7111/abc8c4
https://iopscience.iop.org/article/10.1149/1945-7111/abc8c4
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2.5.2 What we don’t know

2521 We have no data to indicate if there are current lithium ion battery compositions or
chemistries that would pose a safety concern when shipped at a reduced state of charge.

2.6 PROVISIONS TO FACILITATE TRANSPORT OF
CERTAIN LIFESAVING/LIFE-SUSTAINING MEDICAL
DEVICES

2.6.1 What we know

26.11 Some members expressed sympathy during DGP/28 for ensuring any amendments to the
Technical Instructions do not negatively impact the ability to expeditiously deliver critical medical devices
where needed. Most of the examples provided relate to implantable medical devices. Providing an exception
for implantable medical devices could be considered based on the small size of the batteries. Such an
exception could be included easily as the term implantable is self-limiting and would not require a definition
that might lead to application to unintended articles. The way by which the Technical Instructions
characterize the hazard potential for lithium ion batteries is to force the battery into thermal runaway. Data
indicates a battery’s application has nothing to do with the likelihood or severity of thermal runway.

2.6.2 What we don’t know

2.6.2.1 It has been difficult to obtain comprehensive and reliable data on the types of medical
devices or the need for these devices to be received at destination at higher than 30% SOC. We have no data
to indicate that a battery’s intended use either positively or negatively impacts the safety of the battery
during air transport — particularly a battery exposed to an external fire.

2.7 REVISITING ASSUMPTIONS FROM WHAT WE HAVE
LEARNED

2.7.1 The Technical Instructions regulate packaged lithium batteries differently than lithium
batteries packed with or contained in equipment. For example, packing instructions 967 for lithium ion
batteries contained in equipment offer additional flexibility on the packaging permitted and do not include
a state of charge limit as compared to packing instruction 965 for packaged lithium ion batteries. This
flexibility is based largely on the assumption that equipment protects the batteries from mechanical damage,
limits the quantities of spare cells and batteries when packed with equipment, and a requirement to protect
equipment from accidental activation to mitigate identified hazards. Additional justification for regulating
batteries packed with and contained in equipment differently than packaged batteries seems to be based on
the following additional assumptions:

a) The net mass of lithium ion cells or batteries is small compared to the net mass of
equipment;

b) The batteries contained in equipment are effectively separated from each other reducing
the likelihood of thermal runaway propagation; and

¢) The number of batteries per package is smaller compared to packaged battery
shipments.



DGP/29-WP/42

KTUAETH 4 BRE C AC-7

2.7.2 Recognizing these assumptions informed decisions of the Panel in the development of
current requirements, the types of devices in use during that time were predominately notebook computers,
cameras, and portable telephones. Batteries contained in those devices were primarily user replaceable, with
hard outer casings containing cylindrical cells. More recently, the types of devices containing lithium
batteries has evolved in include tablet computers, e-cigs, and outdoor power equipment. Batteries for
consumer devices are now dominated by higher energy pouch cells with a flexible case permitting lighter,
slimmer, more powerful devices. Also, the volume of shipments has increased dramatically, including large
consignments of equipment containing batteries. This evolution warrants a review of the underlying
assumptions to ensure they remain valid.
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APPENDIX A TO THE REPORT ON AGENDA ITEM 5
(English only)

CHAPTER-BY-CHAPTER OVERVIEW OF THE PROPOSED AMENDMENT TO ANNEX 18

Foreword

The foreword was amended to better describe the relationship between Annex 18 and the Technical
Instructions, the amendment process for the Technical Instructions, and available guidance material.

1. CHAPTER 1 — DEFINITIONS

1.1 New definitions for “supply chain”, misdeclared dangerous goods, and undeclared
dangerous goods were developed. The panel considered it necessary to define these terms, because they
were referred to in proposed Standards and Recommended Practices (SARPs) aimed at mitigating risks
associated with dangerous goods being shipped that did not comply with the Technical Instructions.
“Misdeclared” and “Undeclared” were already referred to Chapter 12 of Annex 18 — Dangerous goods
accident and incident reporting, and there had been on-going queries from States and industry on what was
meant by the terms. The definition for “supply chain” included entities that offer, handle or transport
dangerous goods in cargo or mail and entities that cause to offer, handle or transport dangerous goods in
cargo or mail. “Cause to offer, handle or transport” was added to capture entities such as freight forwarders
who may offer general cargo containing undeclared dangerous goods. How to regulate uncertificated entities
not intending to perform dangerous goods functions, particularly with respect to training requirements, had
been a topic of debate on the panel for many years. Most panel members believed there should be mandatory
requirements in the Annex and the Technical Instructions for these entities, but some States did not have
legal authority over entities not performing any functions described in the Annex or the Technical
Instructions. However, they did have legal authority over entities once they did perform a function,
regardless of whether they were knowingly or unknowingly doing so. “Cause to offer, handle or transport”
was intended to capture this concept. It was based on terminology already used in some States’ national
legislation.

1.2 Definitions for cargo, civil aviation authority and remote-pilot-in-command, which were
already defined in other ICAO documents, were added because they were referenced in the proposed new
Annex 18.

1.3 Existing definitions for “cargo aircraft” and “passenger aircraft” were deleted, because they
were considered unnecessary.

1.4 The definition for “dangerous goods accident” was modified to clarify that a dangerous
goods accident is not restricted to an accident associated with the operation of an aircraft as was the case for
an accident defined in accordance with Annex 13 — Aircraft Accident and Incident Investigation. The
amended definition aligned with text in the definition for dangerous goods incident.

1.5 Editorial amendments to the definition for “Dangerous goods incident” were developed to
improve the readability of the definition.



DGP/29-WP/42

5A-2 KT iUFRTNH 5 RS A

1.6 Amendments to the definitions for “dangerous goods” and “packaging” had been developed
by DGP/26 and DGP/27, but were never adopted by Council, because the Air Navigation Commission
(ANC) wanted them to be consolidated with more substantive amendments to Annex 18. The ANC had
conducted a final review of the amendment to the definition for “dangerous goods” following State
consultation (AN 209-02) and a preliminary review of the definition for “packaging” (AN 213-3). The
definition for “packaging” had yet to be be sent for State consultation.

1.7 The definition for “unit load device” was updated to reflect modern technology.

2. CHAPTER 2 — GENERAL

2.1 The title of Chapter 2 was changed from “Applicability” to “General” to better reflect its
content, some of which was unrelated to applicability. General principles currently contained in other
chapters were moved to this chapter, and SARPs were rearranged into what the panel considered to be a
more logical order. Some SARPs and notes that were specific to the operator were moved to the chapter on
operator responsibilities (Chapter 6).

2.2 A new Standard was added requiring each Contracting State to have the safety of the aircraft,
its occupants, ground personnel, the public and the environment as its primary objective. The panel
considered this important, because there were entities beyond the aviation system that performed dangerous
goods transport by air functions whose objective was not typically safety.

2.3 The applicability SARPs were broadened from “international operations of civil aircraft”
and “domestic civil aircraft operations” to “international civil aviation” and “domestic civil aviation” to
ensure entities beyond the air operator were captured.

2.4 Articles and substances for which Annex 18 was not applicable, i.e. those listed in 2.4.1 of
the current Annex 18, were moved to the applicability section.

2.5 The existing Standard in 2.4.2 requiring articles and substances intended as replacements
or removed for replacement for those excepted from Annex 18 in accordance with 2.4.1 to be transported
in accordance with the Annex was moved to the chapter on operator responsibilities (Chapter 6), recognizing
this was an operator responsibility. A note referring to the Standard in Chapter 6 was added to Chapter 2.

2.6 The panel considered the exception from the Annex for articles and substances carried by
passengers and crew contained in 2.4.3 to be inappropriate given that they were not excepted from the Annex.
They were forbidden unless specifically permitted in accordance with the Technical Instructions, and there
were specific criteria for allowing them. The exception was therefore removed, and a new Standard was
added under “Dangerous goods permitted for transport by air” related to passengers and crew in the
“Limitation on the transport of dangerous goods by air” section (see paragraph 2.8 below).

2.7 The Standard making the Technical Instructions binding on a State was modified to refer
to entities in the supply chain, passengers and crew members to make who needed to comply with them
clear.

2.8 The panel considered the limitations on the transport of dangerous goods by air contained
in Chapter 4 of existing Annex 18 to be part of the general principles and framework for States to regulate
dangerous goods. They were therefore moved to Chapter 2. A distinction was made between dangerous
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goods transported as cargo or mail and dangerous goods carried by passengers or crew members. The panel
considered it necessary to do this, because the regulatory requirements for each was very different.

2.9 SARPs related to States notifying ICAO of difficulties encountered in the application of the
Technical Instructions, the appropriate national authority for ensuring compliance with Annex 18, and
variations from the Technical Instructions were moved to a new Chapter 3 — Provision of information to
ICAO (see paragraph 3 below). The panel proposed deleting the recommendation for the State of the
Operator to take necessary measures to ensure that ICAO was notified of operator variations. A very small
number of operator variations were reported to ICAQO, and updates to already reported variations were not
always provided. Users of the Technical Instructions could therefore not depend on what was published.
Operator variations were more reliably reported to industry and included in industry regulations.

3. CHAPTER 3 — PROVISION OF INFORMATION TO
ICAO

3.1 A new chapter capturing all existing SARPs that required various types of information to
be provided to ICAO was added. It included:

a) the recommendation for States to inform ICAO of difficulties encountered in the
application of the Technical Instructions (2.2.2 of current Annex 18);

b) the requirement for each State to specify an appropriate authority within its
administration responsible for ensuring compliance with Annex 18 (2.7 of current
Annex 18); and

¢) therequirement for States to notify ICAO of variations from the Technical Instructions
(2.5.1 of current Annex 18).

4. CHAPTER 4 — STATE SAFETY MANAGEMENT
RESPONSIBILITIES

4.1 A new chapter on State safety management responsibilities specific to dangerous goods was
developed. Having a common understanding of safety was a particular challenge for dangerous goods
transport because of the number of entities involved, many existing outside the aviation system. The chapter
was developed to make it clear that transporting dangerous goods was an integral part of the State safety
programme (SSP) required by Annex 19 — Safety Management. It was divided into four sections, each
corresponding to one of the four components of an SSP. Standards and Recommended Practices (SARPS)
were developed only when there was a need to elaborate on Annex 19 requirements to capture dangerous
goods-specific responsibilities. Several notes to specific guidance that would be included in the new manual
supporting States in implementing Annex 18 were added. An overview of the new chapter is provided below.

4.2 Several new and modified SARPs were included under State safety risk management:

a) A new SARP was added requiring each Contracting State to implement documented
processes and procedures to ensure that individuals and organizations performing
activities related to the transport of dangerous goods met established requirements
before being permitted to exercise the privileges of an exemption or an approval. The
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b)

d)

f)

panel believed this new SARP, coupled with guidance material that would be included
in the new manual (see paragraph 5.1.4 of this report), would lead to a safer and more
effective exemption and approval system globally.

SARPs related to investigating dangerous goods incidents, dangerous goods accidents,
and occasions when undeclared or misdeclared dangerous goods were discovered in
cargo or mail contained in current Chapter 12 of Annex 18 were captured in a section
on dangerous goods safety investigations. The SARPs were expanded to include
occasions when dangerous goods not permitted in passenger or crew baggage were
discovered and other safety issues. The existing provisions included a recommended
practice for investigating domestic occurrences. The proposed Standards did not
distinguish between domestic or international occurrences.

A recommendation for States to participate in cooperative efforts with other States
concerning violations of dangerous goods regulations in current Chapter 11 of
Annex 18 was moved to the safety risk management section. The panel considered
cooperation of States when conducting safety investigations of an international nature
to be critical for the resolution of dangerous goods safety issues. The recommendation
was therefore upgraded to a Standard. The existing recommendation was supplemented
with examples of what might be considered cooperative efforts. The panel proposed
deleting these examples as it considered it more appropriate for them to be included in
the new guidance document to support implementation of Annex 18.

SARPs were added requiring States to include the supply chain in their hazard
identification, safety risk assessment and safety risk management processes. Hazards
throughout the supply chain could pose significant safety risks to aviation. Annex 6
obligated the operator to consider the supply chain in its safety risk management
activities. Supply chains could impact multiple operators. It was therefore important
for the State to identify and assess system-wide hazards.

SARPs were added with the aim of ensuring dangerous goods not in compliance with
the Technical Instructions were not transported in cargo or mail and dangerous goods
not permitted to be carried by passengers or crew were not carried on board an aircraft
as part of the State’s safety risk management activities. Guidance on measures that
could be taken to do this, including security screening, would be provided in the new
guidance document to support implementation of Annex 18.

SARPs related to surveillance were included in Chapter 11 of existing Annex 18. It
required inspection, surveillance and enforcement procedures for all entities
performing any dangerous goods function prescribed in a State’s regulations. Requiring
surveillance activities for all entities was impossible to implement given the vast
numbers performing dangerous goods functions. Entities other than the operator and
designated postal operator did not normally have a direct relationship with the State.
Safety issues related to entities performing dangerous goods functions that were not
subject to surveillance would be addressed through safety risk management activities.
The Standard in Chapter 11 was therefore deleted. It was replaced with a note referring
to guidance in the new document to support implementation of Annex 18. The guidance
would be aimed at ensuring the State was aware how Annex 19 surveillance obligations
applied to dangerous goods.
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g) SARPs related to State safety promotion were added to ensure activities extended
beyond the aviation system. This was essential to the management of safety risks
associated with the transport of dangerous goods, particularly the risk of non-
compliance with dangerous goods regulations.

5. CHAPTER 5 — SAFETY OF THE SUPPLY CHAIN

5.1 A new chapter on the safety of the supply chain replaced four existing chapters dealing with
preparing and offering dangerous goods for transport, i.e. Chapter 3 — Classification; Chapter 5 — Packing,
Chapter 6 — Labelling and marking and Chapter 7 — Shipper’s responsibilities. These four chapters
pointed to the provisions of the Technical Instructions, and some provisions from the Technical Instructions
were repeated in the Annex. The existing provisions did not directly state what was required of the State,
and there did not appear to be any rationale for determining what should be repeated and what should simply
be referred to. The new chapter clearly defined what was expected of the State, which was to ensure
authorities were empowered to oversee and manage the safe transport of dangerous goods by air and the
enforcement of regulations throughout the supply chain. It listed the functions for which regulations needed
to be adopted and referred to applicable parts of the Technical Instructions where the detailed instructions
were found. Terminology to capture entities not deliberately performing dangerous goods functions but
nevertheless causing undeclared dangerous goods to enter the air transport system was added. The
terminology was consistent with the language used in the new definition for the supply chain (see
paragraph 1.1).

6. CHAPTER 6 — OPERATOR’S RESPONSIBILITIES

6.1 The existing chapter on operator’s responsibilities was expanded to summarize in more
detail what was required by the Technical Instructions. The panel believed this would create greater
visibility to States and make the State of the Operator better able to assess an operator’s ability to perform
dangerous goods functions through the air operator certification process and during surveillance activities.
The amendments distinguished between operators with and without specific approval to transport dangerous
goods as cargo. The amendments proposed included:

a) A new note was added at the beginning of the chapter specifying that the State was
required to recognize an air operator certificate issued by another Contracting State as
valid in accordance with the provisions for the surveillance of operations by a foreign
operator in Parts I, 11l — International Operations — Helicopters and IV of Annex 6
(surveillance of a foreign operator). A simplified version of the note was included in
existing Chapter 10 — Training programmes. The existing note was added to remind
States that training programmes were subject to the approval of the State of the Operator
and that training programmes of foreign operators were not subject to the State’s
approval. The existing note simply referenced the applicable Standard in Annex 6. The
existing note was modified to describe the Standard and moved to the operator chapter
because it applied to more than training.



DGP/29-WP/42

5A-6 KT iUFRTNH 5 RS A

b) A new section was added specifying that dangerous goods could not be transported as
cargo unless specifically approved to do so by the State in accordance with the
applicable provisions of Annex 6, that an operator holding a specific approval to carry
dangerous goods as cargo issued by the State could only do so in accordance with the
specific approval, and that operators authorized to carry radioactive material must
implement and maintain a radiation protection programme as specified in the Technical
Instructions.

¢) A new section was added specifying what information needed to be provided in the
Operations Manual or other appropriate manual. It distinguished between
responsibilities applicable to all operators and additional responsibilities applicable to
operators with a specific approval to transport dangerous goods as cargo. It included
detailed dangerous goods-related SARPs currently in Annex 6, Part I, Chapter 14 and
Part 111, Chapter 12. The panel identified errors in the dangerous goods provisions in
Annex 6 which led it to recommend removing the details from Annex 6 while
maintaining the distinction between operators with and without a specific approval to
transport dangerous goods as cargo with high-level references to the relevant parts of
Annex 18 for each type of operator (see the report on Agenda Item 7). This would
eliminate redundancy and reduce the risk of future errors in the dangerous goods
provisions in Annex 6.

d) A new Standard was added requiring the operator to implement procedures aimed at
preventing the introduction of undeclared and misdeclared dangerous goods into air
transport.

e) References to remote-pilot-in-command were added wherever pilot-in-command was
referenced to align with Annex 6, Part IV.

f) Operator responsibilities related to providing information that were in Chapter 9 —
Provision of information of existing Annex 18 were moved to this chapter with the goal
of keeping all operator responsibilities in one location.

1. CHAPTER 7. DANGEROUS GOODS CARRIED BY
PASSENGERS AND CREW
7.1 A new chapter devoted to passenger provisions was added. It focused on the need for States

to adopt regulations prohibiting passengers and crew from carrying dangerous goods on board aircraft unless
permitted in accordance with the Technical Instructions. It modified the existing Standard in Chapter 9 —
Provision of information that required States to promulgate information to warn passengers of the types of
dangerous goods forbidden to be carried to align with the more prescriptive requirement in the Technical
Instructions that required airport operators to promulgate the information. It included a note referring to the
similar requirement for the operator that was moved from Chapter 9 to Chapter 6 — Operator
responsibilities.
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8. CHAPTER 8. TRANSPORT OF DANGEROUS GOODS BY
POST
8.1 A new chapter on the transport of dangerous goods by post was created to merge into one

chapter the Standard for the civil aviation authority to approve the designated postal operator’s dangerous
goods training programme in existing 10.2.2 of Chapter 10 and the Standard in 11.4 of Chapter 11 for the
civil aviation authority to approve the designated postal operator’s procedures for controlling the
introduction of dangerous goods in airmail. The new chapter distinguished between responsibilities
applicable only to designated postal operators with a policy to allow dangerous goods in mail and those
applicable to all designated postal operators. A new Standard was added to require the State’s designated
postal operators accepting mail in another State ensured procedures and training were in place in that State.
The Standard was intended to address challenges with respect to extraterritorial offices of exchange (ETOES)
or any similar business entities that might emerge.

9. CHAPTER 9. TRAINING AND ASSESSMENT

9.1 The panel replicated many of the dangerous goods training provisions from the Technical
Instructions into the chapter on training in the Annex to provide greater visibility to States and to ensure
States would be consulted when amendments were proposed. The panel considered this important because
of the State’s obligation to approve the dangerous goods training programme of the operator and the
designated postal operator. Additional amendments proposed included:

a) “Assessment” was added to the chapter title to reflect the critical role it played in
ensuring personnel were competent to perform their dangerous goods functions.

b) A new Standard establishing for which entity a dangerous goods training programme
was required was added. The entities requiring a dangerous goods training programme
were established in the Technical Instructions, and the panel had extensive discussions
over several years on whether training programmes could be required for entities not
intending to handle dangerous goods shipped by air. Most panel members wanted to
mandate training for such entities, but this was not feasible in States that did not have
oversight authority over entities not performing functions described in the Annex or the
Technical Instructions. However, if an entity performed a function described in
Annex 18 or the Technical Instructions, they were required to have been trained in these
States regardless of whether they knowingly or unknowingly performed them. The
proposed Standard was intended to capture this concept by stating that training
programmes were required by any entity that offered, handled or transported dangerous
goods by air or caused to offer, handle, or transport dangerous goods by air.

¢) The need for recurrent training and assessment within 24 months of previous training
and assessment was one of the requirements moved from the Technical Instruction.
Twenty-four months was established to reflect the fact that the regulations were
modified at least once every two years through the biennial editions of the Technical
Instructions. There were concerns that this could imply that training once every two
years was sufficient to ensure competency was maintained. The provision was revised
to focus on the need for supplemental training to ensure competency was maintained
while still maintaining the minimum requirement for recurrent training and assessment
within 24 months of previous training and assessment.
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10. CHAPTER 10. DANGEROUS GOODS SAFETY
INTELLIGENCE

10.1 Chapter 10 replaced reporting and investigation provisions in existing Chapter 12 of
Annex 18. It was the output of work stemming from a request from the Air Navigation Commission (ANC)
to develop a dangerous goods incident reporting system began following the Twenty-Third Meeting of the
DGP and the First DGP Working Group of the Whole on Lithium Batteries Meeting (Montréal, 6 to 10
February 2012). The lithium battery working group had recommended that incidents involving lithium
batteries be reported to ICAOQ for publishing on a publicly-accessible website. It was recognized that such
information could be used as a tool for identifying causal factors and potential gaps in regulations. The ANC
subsequently asked the Secretariat to consider developing a dangerous goods incident reporting system to
extend beyond lithium batteries to all dangerous goods incidents and specified during its review of the
DGP/25 Report that the system should be a management-oriented tool to identify gaps in regulations.

10.2 The panel recognized the vast amount of data that could potentially be collected from a
global reporting system, the need for extensive analysis to generate useful information to identify potential
dangerous goods-related safety issues, and the substantial resources that would be needed to do so. It
guestioned whether development of an effective global system was feasible. The panel concluded that the
best approach would be to focus on developing provisions and supporting guidance material that would
enable development of effective systems within each State and adding a requirement for States to report to
ICAO whenever they identified through their data analysis systems dangerous goods-related safety issues
which might have an impact on global safety. The proposed amendments to Annex 18 supported this goal
while aligning with Annexes 19 and 13. Terminology for reporting and compliance provisions were aligned
with existing provisions in Annex 19, Chapter 5 by adding references to Annex 19 instead of repeating
provisions already required by that Annex. Annex 19 provisions were expanded in cases where further
clarity was needed or where entities other than operators needed to be addressed. The panel concluded that
this approach would strengthen the link between dangerous goods and State safety management
responsibilities.

10.3 The panel completed the proposed amendment and supporting guidance material at its
twenty-sixth and twenty-twenty-seventh meetings but recommended against seeking comments from
Contracting States at that time in case further refinement was needed to align with the panel’s larger task of
clarifying State oversight responsibilities in Annex 18 (see DGP/26 Report on Agenda Item 6 and DGP/27
Report on Agenda Item 5). Accordingly, Chapter 10 has been refined since DGP/27 to ensure alignment
with the over-all amendment proposal.

11. CHAPTER 11. DANGEROUS SECURITY PROVISIONS
111 Existing Chapter 13 was modified to include physical and cyber security of data provisions

with respect to the processing of exemptions for the transport of high consequence dangerous goods and a
requirement for security personnel to receive dangerous goods training.
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APPENDIX B TO THE REPORT ON AGENDA ITEM 5
(English only)

PROPOSED AMENDMENT TO ANNEX 18 — THE SAFE TRANSPORT
OF DANGEROUS GOODS BY AIR

NOTES ON THE PRESENTATION OF THE PROPOSED AMENDMENT

The text of the amendment is arranged to show revisions as shown below:

Todtte-bodeloiodbisshawnnblucoeddh o Blus U theeugh text to be deleted
it (strikeout text)

New text to be inserted is shown in red with red underline new text to be inserted
(redline text)

new text to replace existing text

i (strikeout text) followed by the replacement text which is
shown in red with red underline (redline text).

Text moved from a different location is identified with a text moved from a different
reference to the location it is moved from in a light-red shaded location
box immediately before the redline text in the new location.

Text that is moved to a different location is identified with a text moved to a different location
reference to the location it is moved to in a light-blue shaded

box immediately before the strikeout text in the original

location.
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FOREWORD

Historical background

The provisions of Annex 18 govern the international transport of dangerous goods by air. The-material-in-this
Annex-was-They were developed by the Air Navigation Commission in response to a need expressed by Contracting
States for an internationally agreed set of provisions governing the safe transport of dangerous goods by air. They were
adopted by Council on 26 June 1981 and became applicable on 1 January 1984.

Relationship with the Technical Instructions
for the Safe Transport of Dangerous Goods by Air

(Doc 9284)

Annex 18 specifies the broad Standards and Recommended Practices to be followed to enable dangerous goods
to be carried safely. The broad provisions are amplified by the detailed specifications of the Technical Instructions for
the Safe Transport of Danqerous Goods bv Air (Doc 9284) (Technlcal Instructlons) Merder—teaassrst—m—aehwmg

prowsmns ofthrs—Annex the Technlcal Instructlons are based on—the Rrecommendatlonsef—the on the transoorﬁ

dangerous goods for all modes of transport developed by the United Nations-Committee-of-Experis-on-the Transport
ef—Dangereuereeds Economic and Social Councﬂ s Commlttee of Experts on the Transport of Dangerous Goods-ané

E /. The intent
of using this common base bv aII modes of transport is to allow cargo to be transferred safelv and smoothly between
air, sea, rail, and road modes. Modifications from these recommendations are made in the Technical to address specific
aviation needs while keeping in the mind the need to ensure modal compatibility.

Relationship-with-Status of the Technical Instructions

for the Safe Transport of Dangerous Goods by Air
(Doc 9284)

Danqerees@eeds—b%n’—@e%# The detalled requwements of the Technlcal Instructlons are consrdered blndlnq

on a State by virtue of 2.3.1.1 of this Annex unless it has notified a difference to this provision under Article 38 of the
Convention.

Amendments to Annex 18 and the Technical Instructions

Annex 18 is intended to contain stable material requiring only minor amendments using the normal Annex
amendment process. The Technical Instructions require more substantial and frequent amendments to keep up with
day-to-day operational use. The significant growth and complexity in air cargo operations since Annex 18 was first
adopted necessitates the implementation of the same proactive strateqy to improve safety performance needed in other
aviation sectors through the State safety programme (SSP). Provisions aimed at ensuring States integrate dangerous
goods operations within their SSP were adopted by Council on ... 2025 through Amendment 13. The provisions
provide clarity and sufficient detail to effectively outline States’ responsibilities with respect to the safe transport of
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dangerous goods by air and the interrelationship of responsibilities between dangerous goods and other aviation
activities. In order that a comprehensive document may be available to States for implementation of the dangerous
goods provisions prescribed by this Annex, an Attachment hereto describes the interrelationships between Annex 18
and other Annexes bearing on the safe transport of dangerous goods by air.

The Air Navigation established the Dangerous Goods Panel (DGP) and tasked it with maintaining the Technical
Instructions. The DGP meets periodically to review comments received from States and interested international
organizations, to consider any changed recommendations of the United Nations Committee or the IAEA, to address
safety and facilitation issues specific to air transport and to prepare revised editions of the Technical Instructions.
Amendments recommended by the DGP are published in panel meeting reports and made available on
www.icao.int/safety/DangerousGoods.

Amendments recommended by the DGP are reviewed by the Air Navigation Commission and approved, issued
and amended by the Council. Action taken by the Air Navigation Commission or the Council on the recommendations
is published in the Supplement to DGP meeting reports and made available on www.icao.int/safety/DangerousGoods/.

A new edition of the Technical Instructions is published every two years. Amendments to the Technical
Instructions during the specific period of applicability of an edition of the document may also be published if deemed
necessary. Amendments during the specific period of applicability are made available on
www.icao.int/safety/dangerous goods.

Guidance

Guidance to States on the implementation of Annex 18 is contained in Oversight and Management of the Safe
Transport of Dangerous Goods by Air Manual (Doc xxxxx).

The Technical Instructions are supported by the Supplement to the Technical Instructions for the Safe Transport
of Dangerous Goods by Air (Doc 9284). The Supplement contains guidance to assist States when considering
authorizations to transport dangerous goods by air that the Technical Instructions forbid under normal circumstances
through approvals or exemptions.

Action by Contracting States

Notification of differences. The attention of Contracting States is drawn to the obligation imposed by Article 38 of the
Convention by which Contracting States are required to notify the Organization of any differences between their
national regulations and practices and the International Standards contained in this Annex and any amendments thereto.
Contracting States are invited to extend such notification to any differences from the Recommended Practices
contained in this Annex, and any amendments thereto, when the notification of such differences is important for the
safety of air navigation. Further, Contracting States are invited to keep the Organization currently informed of any
differences which may subsequently occur, or of the withdrawal of any differences previously notified. A specific
request for notification of differences will be sent to Contracting States immediately after the adoption of each
amendment to this Annex.

The attention of States is also drawn to the provisions of Annex 15 related to the publication of differences between
their national regulations and practices and the related ICAO Standards and Recommended Practices through the
Aeronautical Information Service, in addition to the obligation of States under Article 38 of the Convention.
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In the specific case of 2.2.1 of this Annex, it should be noted that States are expected to file a difference only if
they are unable to accept the binding nature of the Technical Instructions. Variations from the detailed provisions of
the Technical Instructions are to be reported to ICAO for publication in that document as required by 2.5 of this Annex.
Such detailed variations from the Technical Instructions will not be published with any other differences in a
Supplement to this Annex and are not expected to be published under the provisions of Annex 15.

Promulgation of information. The establishment and withdrawal of any changes to facilities, services and
procedures affecting aircraft operations provided in accordance with the Standards specified in this Annex should be
notified and take effect in accordance with the provisions of Annex 15.
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INTERNATIONAL STANDARDS
AND RECOMMENDED PRACTICES

CHAPTER 1. DEFINITIONS

When the following terms are used in this Annex, they have the following meanings:
Approval. An authorization granted by an appropriate national authority for:

a) the transport of dangerous goods forbidden on passenger and/or cargo aircraft where the Technical
Instructions state that such goods may be carried with an approval; or

b) other purposes as provided for in the Technical Instructions.

Note.— In the absence of a specific reference in the Technical Instructions allowing the granting of an approval,
an exemption may be sought.

Cargo. Any property carried on an aircraft other than mail and accompanied or mishandled baggage.

Note.— This definition differs from the definition of “cargo” given in Annex 9 — Facilitation.

Origin: Rationale:

DGP/29 | Thetermis referred to in Annex 18. The definition is replicated from the Technical Instructions.

Origin: Rationale:

DGP/29 The term is not referred to in Annex 18.

Civil aviation authority (CAA). The governmental entity or entities, however titled, that are directly responsible for
the regulation of all aspects of civil air transport, technical (i.e. air navigation and aviation safety) and economic
(i.e. the commercial aspects of air transport).

Origin: Rationale:

DGP/29 | The term is referred to in Annex 18. The definition is replicated from the Safety Oversight Manual
(Doc 9734).

Consignment. One or more packages of dangerous goods accepted by an operator from one shipper at one time and at
one address, receipted for in one lot and moving to one consignee at one destination address.

Crew member. A person assigned by an operator to duty on an aircraft during a flight duty period.

Dangerous goods. Articles or substances which are capable of posing a riskhazard to health, safety, property or the
environment and which are shown in the list of dangerous goods in the Technical Instructions or which are
classified according to those Instructions.
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Origin: Rationale:
DGP/26 | Justification: The need was identified during work on harmonizing provisions of the Technical
AN Min. | Instructions with the UN Recommendations on the Transport of Dangerous Goods for incorporation
207-5 in the 2019-2020 Edition. The amendment corrected inaccurate use of the term “risk”. The definition
AN Min. in the Technical Instructions already aligns with the UN Model Regulations. The ANC conducted a
209-2 final review of the amendment following State consultation. It was pointed out, and recognized by the
Commission, that the amendment proposal was administrative in nature and, as such, should be
consolidated with other Annex 18 amendment proposals which could imply a later applicability date
than the currently indicated 7 November 2019. (AN Min 209-2).

Dangerous goods accident. An occurrence associated with and related to the transport of dangerous goods by air, not
necessarily occurring on board an aircraft, which results in fatal or serious injury to a person or major property or

environmental damage.

Note.— A dangerous goods accident may also constitute an aircraft accident as defined in Annex 13— Aircraft

Accident and Incident Investigation.

Origin:

DGP/26
and
DGP/29

Rationale:

Clarification that a dangerous goods accident is not restricted to an accident associated with the
operation of an aircraft. The wording aligns with text in the definition for dangerous goods incident.
It is important to capture accidents not associated with the operation of an aircraft because they could
indicate a safety deficiency that might have resulted in an aircraft accident if the dangerous goods had
been loaded on the aircraft. (see DGP/26 Report and DGP/26-1P/6)

Dangerous goods incident. An occurrence, other than a dangerous goods accident, associated with and related to the
transport of dangerous goods by air, not necessarily occurring on board an aircraft.—which-resulis-in-injury-to

where:

a) aperson;.is injured:;

b) there is property or environmental damage;;

c) there s fire, breakage, spillage, leakage of fluidcontents or radiation or there is other evidence that the integrity
of the packaging has not been maintained-—-/Any; or

izes the safety of the aircraft

or |ts occupants%&de@md%@ens%&u%ea is |e09ard|zed

Note.— A dangerous goods incident- may also constitute an aircraft incident as defined in Annex 13 — Aircraft
Accident and Incident Investigation.

Origin:

DGP/26
and
DGP/29

— Editorial amendments to improve readability (see DGP/26 Report and DGP/26-1P/6).
—  “fluid” is replaced with “contents” to include solids.
— Note added to establish relationship between a dangerous goods incident and an aircraft incident

Rationale:

under Annex 13. It is similar to the one added under “Dangerous goods accident”.

Designated postal operator. Any governmental or non-governmental entity officially designated by a Universal Postal
Union (UPU) member country to operate postal services and to fulfil the related obligations arising from the acts
of the UPU Convention on its territory.
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Exception. A provision in this Annex which excludes a specific item of dangerous goods from the requirements
normally applicable to that item.

Exemption. An authorization, other than an approval, granted by an appropriate national authority providing relief
from the provisions of the Technical Instructions.

Flight crew member. A licensed crew member charged with duties essential to the operation of an aircraft during a
flight duty period.

Misdeclared dangerous goods. Dangerous goods offered for transport by air that are identified to not be in accordance
with the information provided on the dangerous goods transport document or other documentation, when

applicable.

Note.— Dangerous goods identified by the operator during the acceptance check as not being in compliance with
the applicable provisions of the Technical Instructions are not included in this definition.

Origin: Rationale:

DGP/29 | The term is referred to in Annex 18.

Operator. A person, organization or enterprise engaged in or offering to engage in an aircraft operation.

Overpack. An enclosure used by a single shipper to contain one or more packages and to form one handling unit for
convenience of handling and stowage.

Note.— A unit load device is not included in this definition.

Package. The complete product of the packing operation consisting of the packaging and its contents prepared for
transport.

Packaging. ReceptaclesOne or more receptacles and any other components or materials necessary for the
receptaclereceptacles to perform istheir containment functionand other safety functions.

Note.— For radioactive material, see Part 2, paragraph 7.21.3 of the Technical Instructions.

Origin: Rationale:

DGP/27 Recommended by DGP/27 (Recommendation 1/1). Harmonizes the definition with the one contained
AN Min. | in the UN Recommendations on the Transport of Dangerous Goods and corrects an out-of-date
213-3 reference in the note. The definition is also contained in the Technical Instructions and already aligns
with the UN Model Regulations. The Air Navigation Commission made a preliminary review of
Recommendation 1/1 and, noting the amendment was editorial in nature, agreed that it should be
referred for comments to Contracting States and appropriate international organizations, together with
the Commission’s own comments and proposals thereon, only as part of a more substantive
amendment to Annex 18. (AN Min. 213-3)

Origin: Rationale:

DGP/29 The term is not referred to in Annex 18.
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Pilot-in-command. The pilot designated by the operator, or in the case of general aviation, the owner, as being in
command and charged with the safe conduct of a flight.

Remote pilot-in-command. The remote pilot designated by the operator as being in command and charged with the
safe conduct of a flight.

Origin: Rationale:

DGP/29 | The term is referred to in Annex 18.

Safety management system (SMS). A systematic approach to managing safety, including the necessary organizational
structures, accountabilities, policies and procedures.

Serious injury. An injury which is sustained by a person in an accident and which:

a) requires hospitalization for more than 48 hours, commencing within seven days from the date the injury was
received; or

b) results in a fracture of any bone (except simple fractures of fingers, toes or nose); or
¢) involves lacerations which cause severe haemorrhage, nerve, muscle or tendon damage; or
d) involves injury to any internal organ; or
e) involves second or third degree burns, or any burns affecting more than 5 per cent of the body surface; or
f) involves verified exposure to infectious substances or injurious radiation.
State of Destination. The State in the territory of which the consignment is finally to be unloaded from an aircraft.
State of Origin. The State in the territory of which the consignment is first to be loaded on an aircraft.

State of the Operator. The State in which the operator’s principal place of business is located or, if there is no such
place of business, the operator’s permanent residence.

Supply chain. Includes any entity that:

a) offers, handles or transports; or

b) causes to offer, handle or transport;

dangerous goods in cargo or mail.

Origin: Rationale:

DGP/29 | Proposed amendment introduces new provisions for safety of the supply chain. The definition scopes
the term.

Technical Instructions. The Technical Instructions for the Safe Transport of Dangerous Goods by Air (Doc 9284),
approved and issued periodically in accordance with the procedure established by the ICAO Council.

Undeclared dangerous goods. Dangerous goods offered for transport by air where there is no dangerous goods
transport document or other documentation, when permitted, describing the contents as containing dangerous
goods or the package is not marked to identify the contents as containing dangerous goods, as required by the
Technical Instructions.
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Origin:

DGP/29

Rationale:

The term is referred to in Annex 18.

UN number. The four-digit number assigned by the United Nations Committee of Experts on the Transport of
Dangerous Goods and on the Globally Harmonized System of Classification and Labelling of Chemicals to
identify an article or substance or a particular group of articles or substances.

Unit load device (ULD). Any-type-of freight-container-A device for grouping and restraining cargo, mail and baggage
for air transport. It is either an aircraft contalner ora comblnatlon of an alrcraﬂ pa||etWI%|CF8rHeI—9F and an alrcraft

pallet-with-a net-everan-igloe.-Any airera A
palletwith-a-netoveran-igloo: A ULD is de5|qned to be dlrectly restralned by the alrcraft cargo Ioadlnq svstem

Note 1.— An overpack is not included in this definition.

Note 2.— A freight container for radioactive material is not included in this definition (see Part 2, paragraph 7.1.3

of the Technical Instructions).

Origin: Rationale:

DGP/29 | The definition has been in the Annex since its first edition. It is also contained in the
and Technical Instructions. The wording refers to older terminology and to articles that are no
DGP- longer used. The amendment modernizes the terminology. The addition of Note 2 is made
WG/23 for the sake of alignment with the definition in the Technical Instructions. It was added to the

Technical Instructions to differentiate a freight container for radioactive material from a
ULD, because the former has specific characteristics that do not necessarily apply to a ULD.
It was never made The amendment will ensure this concept is clear and ensure alignment
between the two documents.
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CHAPTER 2. APPLICABH-HYGENERAL

2.1 Obijectives

Each Contracting State shall have as a primary objective in the transport of dangerous goods by air the safety of the
aircraft, its occupants, ground personnel, the general public and the environment.

Origin: Rationale:

DGP/29 | The safe transport of dangerous goods by air is dependent on the diligence of entities both
within and outside the aviation system. The primary objective when using aviation to
transport or carry dangerous goods for those outside the aviation system is not typically the
safety of the aircraft and its occupants. It is therefore important to make this the primary
objective when it comes to the safe transport of dangerous goods by air in addition to those
entities that could be impacted by dangerous goods by other modes (i.e. ground personnel,
the general public and the environment). This SARP is based on 2.1.1 of Annex 17 —
Security, another Annex that deals with entities outside the aviation system.

212.2 GeneralaApplicability

24.12.2.1 The Standards and Recommended Practices of this Annex shall be applicable to-aH international
operations-of civil-aireraft aviation.

Origin: Rationale:

DGP/29 | a) “General” is removed for the sake of consistency with other Annexes.

b) Applying the Annex to aviation rather than to the operation of the aircraft is intended to
ensure that entities other than the operator that contribute to the safe transport of
dangerous goods are covered by this Annex.

The following is moved from 2.3:

Recommendation.

dangerous-goods;- Each Contractlng States shouldalse%alee%heﬂeeessawmea%we&t&aeme\%emplanewm appl y
the Standards and Recommended Practices contained in this Annex-and-the-Technical-lnstructionsfor to domestic

civil-aireraft-operations aviation.

Origin: Rationale:

DGP/29 | a) The provision relates to the applicability of the Annex and the Technical Instructions to
domestic civil aircraft operations. There is a current recommendation to take the
necessary measures to achieve compliance with the Annex and the Technical Instructions
to domestic transport, but it is currently located outside of the applicability section of
Chapter 2 (2.3). It is therefore proposed to move the recommended practice under the
international applicability SARP.

b) “Each” is added before “Contracting State” for the sake of consistency.
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c) The current recommendation refers to the Annex and the Technical Instruction.
Removing the reference to the Technical Instructions is proposed as it is considered
redundant, given that Annex 18 makes the document binding on a State.

d) Ttis proposed to replace “to achieve compliance” with “apply” for the sake of clarity and
consistency.

e) Textreferring to “the interests of safety and minimizing interruptions to the international
transport of dangerous goods” is considered more appropriate as guidance material. It is
therefore proposed to remove it from the recommended practice and to elaborate on the
concept in a new guidance document to support the implementation of Annex 18
(Oversight and Management of the Safe Transport of Dangerous Goods by Air Manual
(DoC XXXXX).

f) “to domestic aircraft operations” is replaced with “to domestic civil aviation” to align
with the revision to the previous SARP for the same reason, i.e. to ensure that entities
other than the operator that contribute to the safe transport of dangerous goods are
covered.

The following is moved from 2.4.1:

2:4-12.2.2 Articles and substances which would otherwise be-classed classified as dangerous goods but which
are required to be aboard the aircraft in accordance with the pertinent airworthiness requirements and operating
regulations, or for those specialized purposes identified in the Technical Instructions, shall be excepted from the
provisions of this Annex.

The following is moved from 2.4.2:

24-2—Note.—Where See Chapter 6 for the requirements applicable to the transport of articles and substances
intended as replacements for those described |n%44 2.2.3 or WhICh have been removed for replacementeuce when
carrled on an aircraft; 2 A

Origin: Rationale:

DGP/29 | a) The provision in current 2.4.1 relates to the applicability of the Annex and the Technical
Instructions, but it is currently located outside of the applicability section of Chapter 2.
It is therefore proposed to move the Standard to this section, i.e. the applicability section.

b) The current Standard in 2.4.2 requiring articles and substances classified as dangerous
goods which are intended as replacements for those described in 2.4.1 and those removed
for replacement to be transported in accordance with the Annex is proposed for deletion
from this chapter because it is proposed to be captured in Chapter 6 — Operator
Responsibilities. Chapter 6 is intended to outline the dangerous goods elements the State
of the Operator needs to consider when authorizing an operator to conduct air transport
operations. How an operator ensures that articles and substances classified as dangerous
goods needing to be replaced or intended as replacements for those described in new
2.2.3 are transported safely is one of those elements. Addressing this in Chapter 6 instead
of this chapter allows for a comprehensive list of elements to be considered. The note
under 2.2.2 referring to the provision in Chapter 6 is proposed to emphasize that there
are limits to the exception in 2.2.2.




5B-12

DGP/29-WP/42

KT VIETH 5 #yk i Fi=x B

The following is moved to new 2.4.2.1:

The following is moved to new 2.4.2.2:

Origin:

DGP/29

Rationale:

It is proposed to move the approval and exemption provisions from the applicability section
to the limitation on the transport of dangerous goods by air section because they are more
associated with the latter than with applicability. Approvals and exemptions are already
mentioned in that section, so keeping all the relevant SARPs together makes them more
comprehensive.

DGP/29

Rationale:

The Standard in 2.1.4 is proposed for deletion as it is considered more appropriate to address
its intent, which is not clear by the wording, in guidance material. The intent of the SARP is
to address challenges faced by the State of Overflight when considering whether to grant an
exemption when the criteria for granting it are not applicable to that State. The challenges
faced by the State of overflight are transferred to applicants, who are often unable to acquire
an exemption. Addressing the issue through guidance will allow for more comprehensive
assistance to States on the subject.

Note 1 is moved to under 2.4.2.1 and Notes 2 and 3 are moved to under 2.4.2.2:
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Origin: Rationale:

DGP/29 | Note 1 is specific to approvals and Notes 2 and 3 are specific to the exemptions. It is proposed
to move Note 1 under the provision for approvals (how 2.4.2.1) and Notes 2 and 3 under the
provision for exemptions (now 2.4.2.2) to improve clarity.

Origin: Rationale:

DGP/29 | The note is necessary in the current Annex because the provisions for approvals and
exemptions and the provisions for dangerous goods forbidden under any circumstance are in
different sections of this chapter. This is no longer necessary, since all of these provisions are
proposed for inclusion in the same location, i.e. the limitation on the transport of dangerous
goods section.

Note 5 is moved to under the title of Chapter 6 (Operator’s Responsibilities) as Note 4:

Origin: Rationale:

DGP/29 | The note is moved to Chapter 6: Operator responsibilities as Note 4. The note is currently
under the provisions for approvals and exemptions, but its application goes beyond these.
Moving the note to Chapter 6 makes the provisions for operators more comprehensive.

222.3 Detailed instructions

2.3.1 Dangerous Goods Technical Instructions

2212.3.1.1 Each Contracting State shall take-the-necessary measures-te aimed at ensuring entities in the supply
chain, passengers, and crew members achieve compliance with the detailed provisions contained in the Technical
Instructions.

2.3.1.2 Each Contracting State shall also take the necessary measures to achieve compliance with any
amendment to the Technical Instructions which may be published during the specified period of applicability of an
edition of the Technical Instructions.

Origin: Rationale:

DGP/29 | a) The addition of a new heading in 2.3 is proposed to describe the intent of the Technical
Instructions.
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b) The current Standard could incorrectly be interpreted to imply that the State needs to
comply with the detailed provisions contained in the Technical Instructions. It is the
entities performing functions related to the transport of dangerous goods by air that need
to achieve compliance. The proposed amendment makes who needs to comply with the
Technical Instructions clear.

c) Current 2.2.1 contains two Standards. Editorial amendment to separate it into two.

The following is moved to 4.3:

Origin: Rationale:

DGP/29 | Itis proposed to move the requirement for States to inform ICAO of difficulties applying the
Technical Instructions to a proposed new Chapter 3: Provision of information to ICAQO. The
new chapter is intended to contain all requirements related to providing ICAO with
information in one place.

2.2.32.3.1.2 Recommendation.— Although an amendment to the Technical Instructions with an immediate
applicability for reasons of safety may not yet have been implemented in a Contracting State, such State should,
nevertheless, facilitate the movement of dangerous goods in its territory which are consigned from another Contracting
State in accordance with that amendment, providing the goods comply in total with the revised requirements.

The following is moved from 2.6:

262.3.1.3 Surface-transpertMultimodal transport

Recommendation.—States- Each Contracting State should-make-provisions take measures to enable dangerous
goods intended for air transport and prepared in accordance with the-tCAQ Technical Instructions to be accepted for
surface transport by other modes of transport to or from aerodromes.

Origin: Rationale:

DGP/29 | a) The amendment to the heading is proposed because multimodal transport is a common
term in the dangerous goods world and makes the intent of the provision easier to
understand.

b) Editorial revisions are proposed for the sake of clarity and consistency.

c) The references to “ICAO” is unnecessary as there is now a definition for “Technical
Instructions”.

d) Itis proposed to move the recommendation from its current location to this location so
that all provisions related to the Technical Instructions are in one place.
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2.4 Limitation on the transport of dangerous goods by air

The following is moved from 4.1:

4.12.4.1 Dangerous goods permitted for transport by air

2.4.1.1 Each Contracting State shall only permit Tthe transport of dangerous goods as cargo or mail by air-shatt
beforbidden-except as established in this Annex and the detailed-specifications-and-proceduresprevided-in provisions

of the Technical Instructions.

Origin: Rationale:

DGP/29 | a) Moved from Chapter 4 (Limitation on the transport of dangerous goods by air) to keep
the general regulatory framework for transport of dangerous goods by air in one place.

b) Editorial revisions to the Standard are proposed to improve clarity by aligning the wording
with the header.

c) “Each Contracting State” is added to reflect the fact that the SARP is directed at the State.

d) The addition of a reference to cargo or mail is proposed to differentiate from passenger
baggage in the next SARP (2.4.1.2).

e) “specifications and procedures” is replaced with “provisions” for the sake of consistency
with other parts of the Annex.

2.4.1.2 Each Contracting State shall only permit the carriage of dangerous goods by passengers or crew members
when specifically permitted in accordance with Part 8 of the Technical Instructions.

Origin: Rationale:

DGP/29 | a) New Standard which replaces the exception from the Annex of specific articles and
substances carried by passengers or crew members currently contained in 2.4.3 because
dangerous goods carried by passengers and crew are not excepted from the Annex. They
are forbidden unless specifically permitted in the Technical Instructions, and there are
criteria for allowing them there.

b) Having the provision here clarifies the distinction between dangerous goods carried as
cargo and dangerous good carried by passengers and crew and the fact that they are both
covered by the Annex

The following heading and Standard are moved from 4.2:

4.22.4.2 Dangerous goods forbidden for transport by air unless_ approved or exempted

th&ptexﬂﬂen&eLZ—L%Each Contractmq State shall not permlt the transport of danqerous qoods |dent|f|ed in the
Technical Instructions as being forbidden for transport in normal circumstances unless the provisions of the Technical
Instructions indicate they may be transported under an approval granted by the-State-6f-Origin: States concerned in
accordance with 2.4.2.1 or an exemption granted by the States concerned in accordance with 2.4.2.2.
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Origin: Rationale:
DGP/29 | a) Moved from Chapter 4 (Limitation on the transport of dangerous goods by air) to keep

b)

c)

d)
e)

f)

9)

the general regulatory framework for transport of dangerous goods by air in one place.
The addition of “ approved” in the heading is proposed because the SARP refers to both
approvals and exemptions.

“Each Contracting State shall not permit ...” added to reflect the fact that the SARP is
directed at the State.

Editorial amendments to clarify intent.

The references to exemption and approval provisions have changed because it is proposed
to move these provisions from the general applicability section this section.

Reference to only State of Origin for an approval is inconsistent with what is currently in
the general applicability section which includes the State of the Operator as part of the
approval process. “States concerned” is explained under the specific provisions for
approvals (2.4.2.1) and exemptions (2.4.2.2) below.

Deleted “infected live animals” because this is covered by the Technical Instructions.

2.4.2.1 Approvals

The following Standard is moved from 2.1.2:

2.1.2—Where specifically provided for in the Technical Instructions, the States concerned may grant an approval
provided that in such instances an overall level of safety in transport which is equivalent to the level of safety provided
for in the Technical Instructions is achieved.

Origin:

DGP/29

Rationale:

a)

Moved from the current general applicability section in 2.1.2 as it relates more to the
limitation provisions than to applicability provisions.

b) Addition of heading for the sake of clarity.

The following noted is moved from 2.1 (below 2.1.4):

Note-L.— For the purpose of approvals, “States concerned” are the States of Origin and the Operator, unless
otherwise specified in the Technical Instructions.

Origin:

DGP/29

Rationale:

The note applies to the States concerned when issuing an approval. It is moved from under
2.1.4 (Note 1) so that it is directly below the approval provision.

2.4.2.2 Exemptions

The following Standard is moved from 2.1.3:

2-1-3—In instances:

a) of extreme urgency; or
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b) when other forms of transport are inappropriate; or
c) when full compliance with the prescribed requirements is contrary to the public interest,
the States concerned may grant an exemption from the provisions of the Technical Instructions provided that in such

instances every effort shall be made to achieve an overall level of safety in transport which is equivalent to the level
of safety provided for in the Technical Instructions.

Origin: Rationale:

DGP/29 | a) Moved from the current general applicability section in 2.1.3 as it relates more to the
limitation provisions than to applicability provisions.
b) Addition of heading for the sake of clarity.

The following note is moved from 2.1 (below 2.1.4):

Note-21.— For the purpose of exemptions, “States concerned” are the States of Origin, Operator, Transit,
Overflight and Destination.

Origin: Rationale:

DGP/29 | The note applies to the States concerned when issuing an exemption. It is moved from under
2.1.4 (Note 2) so that it is directly below the exemption provision.

The following note is moved from 2.1 (below 2.1.4):

Note 3.— Guidance for the processing of exemptions, including examples of extreme urgency, may be found in the

Supplement-to-theTechnical-nstructions{Part-S-1,-Chapter1-1-2-and-13) Oversight and Management of the Safe
Transport of Dangerous Goods by Air Manual (Doc xxxxx), Chapter yy.

Origin: Rationale:

DGP/29 | The guidance for processing of exemptions is currently contained in the Supplement to the
Technical Instructions, but it is proposed to move all guidance specific to States from the
Supplement to a new manual so that all guidance is consolidated in one place. The note is
updated accordingly.

The following heading and Standard are moved from 4.3:

3 Dangerous goods forbidden for transport by air under any circumstances

2.4.3.1 Each Contractlnq State shall forbld any artlcle or substance to be transported by air under any

circumstance if, as presented for transport, it is liable to explode, dangerously react, produce a flame or dangerous
evolution of heat or dangerous emission of toxic, corrosive or flammable gases or vapours under conditions normally
encountered in transport.

2.4.3.2 Each Contracting State shall not grant approvals or exemptions for articles and substances identified in
2.4.3.1.
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Note.— Guidance on dangerous goods forbidden for transport under any circumstance is provided in
Doc xxxx, Chapter vy.

Origin: Rationale:

DGP/29 | a) Moved from Chapter 4 (Limitation on the transport of dangerous goods by air) to keep
the general regulatory framework for transport of dangerous goods by air in one place.

b) The current SARP in 4.3 refers to articles or substances specifically identified by name
or by generic description in the Technical Instructions as being forbidden for transport
under and circumstance. The Technical Instructions make it clear that it is not possible to
list all dangerous goods that should be forbidden under any circumstance. It is therefore
proposed to include an explanation of what cannot be safely transported on an aircraft in
the SARP and to include guidance for determining this in the new document referred to
in the note.

c) States should not grant approvals or exemptions to transport such articles or substances.
New 2.4.3.2 makes this clear.

The following is moved to 2.2:

Origin: Rationale:

DGP/29 | The recommendation relates to the applicability of the Annex and the Technical Instructions
to domestic civil aircraft operations. It is therefore proposed to move the recommended
practice to the applicability section of this chapter (2.2.2).

The following is moved to 2.2.3:

Origin: Rationale:

DGP/29 | The SARP relates to the applicability of the Annex and the Technical Instructions. It is
therefore proposed to move it to the applicability section of this chapter (2.2.3).

The following is moved to Chapter 6:
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Origin:

DGP/29

Rationale:

This SARP is proposed to be captured in Chapter 6 — Operator Responsibilities. Chapter 6
is intended to outline the dangerous goods elements the State of the Operator needs to
consider when authorizing an operator to conduct air transport operations. How an operator
ensures that articles and substances classified as dangerous goods which are intended as
replacements is one of those elements. Addressing this in Chapter 6 instead of this chapter
allows for a comprehensive list of elements to be considered.

Origin:

DGP/29

Rationale:

The exception for dangerous goods carried by passengers and crew is proposed for deletion
because they are not excepted from the Annex. They are forbidden unless specifically
permitted in the Technical Instructions, and there are criteria for allowing them there. A new
SARRP related to dangerous goods carried by passengers and crew is proposed for inclusion
under Dangerous goods permitted for transport by air (see proposed 2.4.1) and a new chapter
devoted to dangerous goods permitted for carriage by passengers and crew (Chapter 7).

The is moved to 3.2:

Rationale:

The requirement for States to inform ICAOQ of State variations is proposed to be moved to a
new Chapter 3: Provision of information to ICAO. The new chapter is proposed so that all
requirements related to providing ICAO with information is in one place.

Origin:

DGP/29

Rationale:

Few operator variations are reported to ICAO, and updates to already reported variations are
not always provided. Users of the Technical Instructions cannot depend on these variations.
Operator variations are more reliably reported to industry and included in industry
regulations. It is therefore proposed that the recommendation be deleted.
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The following is moved to 2.3.1.3:

Origin:

DGP/29

Rationale:

The requirement for States to designate and specify to ICAO an appropriate authority within
its administration to be responsible for ensuring compliance with this Annex is proposed to
be moved to a new Chapter 3: Provision of information to ICAO. The new chapter is proposed
so that all requirements related to providing ICAO with information is in one place.
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Origin:

DGP/29

Rationale:

The intent of this Standard is to ensure anyone preparing a package containing dangerous
goods for transport classifies the hazards associated with the dangerous goods in accordance
with the Technical Instructions. However, the Standard does not make this clear nor does it
make the obligation the Standard places on a State clear. A new Chapter 5 on the safety of
the supply chain is proposed which captures the intent and State obligation of this SARP and
similar SARPs in current Chapters 5 (Packing), 6 (Labelling and marking) and 7 (Shipper’s
responsibilities).
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CHAPTER 3. PROVISION OF INFORMATION TO ICAO

The following is moved from 2.7:

2-73.1 National authority

Each Contracting State shall designate and specify to ICAQO an appropriate authority within its administration to be
responsible for ensuring compliance with this Annex.

Origin: Rationale:

DGP/29 | a) Proposed to be moved from Chapter 2 to this chapter so that all SARPs related to
providing information to ICAO are in one place.

b) Some States have more than one authority responsible for ensuring compliance with this
Annex, so “an appropriate authority” is replaced with “the authorities”.

The following is moved from 2.5:

253.2 Notification of variations from the Technical Instructions

2.5:1—Where a Contracting State adopts different provisions from those specified in the Technical Instructions,
it shall notify ICAO promptly of such State variations for publication in the Technical Instructions.

Note.— Each Contracting States-are_is expected to notify a difference to the provisions of-2.2.2 2.3.1.1 under
Article 38 of the Convention only if they are unable to accept the binding nature of the Technical Instructions. Where
States have adopted different provisions from those specified in the Technical Instructions, they are expected to be
reported only under the provisions of 2.5 3.2.

Origin: Rationale:

DGP/29 | Proposed to be moved from Chapter 2 to this chapter so that all SARPs related to providing
information to ICAO are in one place.

3.3 Difficulties encountered in the application of the Technical Instructions

The following is moved from 2.2.2:

2.2.2—Recommendation.— Each Contracting State should inform ICAO of difficulties encountered in the
application of the Technical Instructions and of any amendments which it would be desirable to make to them.

Origin: Rationale:

DGP/29 | a) Heading added to differentiate between other sections of this chapter
b) Proposed to be moved from Chapter 2 to this chapter so that all SARPs related to
providing information to ICAQ are in one place.
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CHAPTER 4. LIMITATION ON THE TRANSPORT OF
DANGEROUS GOODS BY AIR

The following is moved to 2.4.1:

Origin: Rationale:

DGP/29 | The SARPs currently in Chapter 4 for the limitation on the transport of dangerous goods are
moved to Chapter 2 to keep the general regulatory framework for transport of dangerous
goods by air in one place.

It is proposed that Chapter 4 contain safety management provisions specific to dangerous
goods.
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CHAPTER 4. STATE SAFETY MANAGEMENT
RESPONSIBILITIES

Origin: Rationale:

DGP/29 | A new chapter on State safety management responsibilities specific to dangerous goods is
proposed with the aim of ensuring all entities involved with the safe transport of dangerous
goods are working towards the level of safety expected in aviation. Having a common
understanding of safety presents challenges unique to dangerous goods transport because of
the many entities involved, including regulatory authorities and industries outside the
aviation system. The chapter is intended to make the fact that transporting dangerous goods
is an integral part of the State safety programme required by Annex 19 and to ensure activities
necessary to achieve targeted levels of safety specific to dangerous goods that go beyond
what Annex 19 requires are covered. The structure of the chapter is based on the components
of an SSP so that there are four sections, one for each component.

Note 1.— The provisions for a State Safety Programme contained in Chapter 3 to Annex 19 are applicable to this
Annex. This chapter of Annex 18 contains specific State safety management responsibilities relevant to the safe
transport of dangerous goods by air.

Note 2.— Guidance on an SSP is contained in the Safety Management Manual (SMM) (Doc 9859).

Origin: Rationale:

DGP/29 | Authorities involved with the safe transport of dangerous goods by air may not all be part of
the aviation sector in some States. The notes are intended to ensure all are aware of the
requirements for a State safety programme and the fact that the transport of dangerous goods
by air is an integral part of it.

4.1 State safety policy, objectives and resources

Note 1.— See 5.1 for primary aviation legislation specific to the safe transport of dangerous goods by air.

Note 2.— See 5.2 and 8.1 for specific operating regulations specific to the safe transport of dangerous goods by

alr.

Origin: Rationale:

DGP/29 | SARPs related to primary aviation legislation and specific operator regulations specific to
dangerous goods are proposed for inclusion in Chapter 5. References to these sections in
Notes 1 and 2 are proposed for the sake of comprehensiveness.

Note 3.— Guidance on the establishment of authorities or government agencies supported by sufficient and
gualified personnel and provided with adequate financial resources for the management of safety specific to dangerous
goods is contained in Doc xxxx, Chapter yy.

Note 4.— Guidance on staffing, minimum qualification requirements and training for dangerous goods technical
personnel involved in the requlation and oversight of transport of dangerous goods by air is contained in Doc XxxXx,

Yyyy.




DGP/29-WP/42

KFWFETH 5 B A% B 5B-25

Note 5.— Guidance on coordination between the civil aviation authority and other appropriate national

authorities that could have an impact on the transport of dangerous goods by air is contained in Doc XxxX, Yyyy.

Origin:

DGP/29

Rationale:

The SSP elements highlighted by Notes 3 to 4 are covered by the existing SARPS in Annex
19, so there is no need for SARPs specific to dangerous goods. However, they highlight areas
that have been identified as needing to be strengthened through safety oversight audits. The
notes refer to guidance on how these elements apply to dangerous goods and how they can
be established.

4.2 State safety risk management

4.2.1 Exemption and approval obligations

Each Contracting State shall implement documented processes and procedures to ensure that individuals and

organizations performing activities related to the transport of dangerous goods: meet the established requirements

before they are allowed to exercise the privileges of an exemption or approval to conduct the relevant dangerous goods

activity.

Note.— Guidance on the establishment of documented processes and procedures related to the granting of

exemption and approval obligations is contained in Doc xxxx, Chapter yyyy.

Origin:

DGP/29
DGP/27

Rationale:

This Standard is aimed at ensuring States meet their responsibilities with respect to the
granting of exemptions and approvals related to the transport of dangerous goods by air. The
DGP has identified a need for additional guidance on the issuance of approvals and
exemptions, particularly with respect to which entities the approval or exemption should be
issued to and the relationship between the shipper, the operator and the State authorities
processing them. Ensuring each Contracting State has documented process and procedures
and providing guidance to assist them in developing them will help ensure States meet their
exemption and approval obligations under Critical element 6.

4.2.2 Safety management system obligations

Note 1.— The transport of dangerous goods is included in the scope of the operator’s safety management system

(SMS).

Note 2.— See Annex 6 — Operation of Aircraft, Part | — International Commercial Air Transport — Aeroplanes,

Chapter 15 and Part IV — International Operations — Remotely Piloted Aircraft Systems, Chapter 15 for SARPs

concerning hazards associated with the transport of items in the cargo compartment, the conduct of a specific safety

risk assessment, and the responsibilities for the transport of dangerous goods.

Origin:

DGP/29
DGP/27

Rationale:

The notes are aimed at ensuring the State is aware how safety management system obligations
apply to dangerous goods. A new SARP is unnecessary because Note 1 is a statement of fact
and Note 2 is covered by the SARPs in Annex 6.
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4.2.3 Dangerous goods safety investigations

Moved from 12.1 and 12.2:

4.2.3.1 Each Contracting State shall establish a process to investigate dangerous goods accidents and dangerous

goods incidents reported in accordance with Chapter 10 in support of the management of safety in the State.

Origin:

DGP/29

Rationale:

This new Standard replaces the SARPs currently in 12.1 and 12.2 that require each
Contracting State to establish procedures for investigating and compiling information
concerning dangerous goods accidents and incidents which occur in its territory and involve
the transport of dangerous goods originating or destined for another State and to report in
accordance with the Technical Instructions and recommends the same when not originating
or destined for another State.

While accidents and incidents defined in accordance with Annex 13 apply to the operation
of an aircraft, dangerous goods accidents and incidents defined in accordance with Annex 18
do not necessarily occur on board an aircraft. This SARP is intended to ensure that dangerous
goods accidents or incidents that do not meet the criteria for accidents or incidents defined in
Annex 13 are investigated. The investigation of an accident or incident that did not occur on
board an aircraft is valuable because it may reveal safety deficiencies that need to be resolved
to prevent another accident or incident and to prevent an incident from leading to an accident.

The wording of the Standard is revised to:

a) align with the wording in Annex 19;

b) require the establishment of a process to conduct safety investigations for all accidents
and incidents involving the transport of dangerous goods that are reported to the State
regardless of where they occurred;

c) remove the reference to compiling information because this is covered in new Chapter 10
which is proposed to contain provisions related to safety intelligence.

Moved from 12.3:
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4.2.3.2 Each Contracting State shall establish and implement a risk-based process for the investigation of:

a) _occasions when undeclared dangerous goods are discovered in cargo or mail;

b) occasions when dangerous goods not permitted in passenger or crew baggage are discovered; and

c) other safety issues

which are reported in accordance with Chapter 10 in support of the management of safety in the State.

Origin: Rationale:

DGP/29 | This new Standard replaces the SARPs currently in 12.3 and 12.4 that require each
Contracting State to establish procedures for investigating and compiling information
concerning occurrences of undeclared or misdeclared dangerous in cargo which occur in its
territory and involve the transport of dangerous goods originating or destined for another
State and to report in accordance with the Technical Instructions and recommends the same
when not originating or destined for another State.

The new Standard is revised to:

a) emphasize the need for the process to be risk-based:;

b) require the establishment of the risk-based process for all occurrences of undeclared
dangerous goods involving the transport of dangerous goods that are reported to the State
regardless of where they occurred;

c) expand the requirement to dangerous goods discovered in passengers and crew baggage
that are not permitted and to other safety issues.

d) remove the reference to compiling information because this is covered in new Chapter 10
which is proposed to contain provisions related to safety intelligence.

The expansion of the requirement to dangerous goods discovered in passengers and crew
baggage is made to reflect a long-standing requirement in the Technical Instructions.
Prohibited dangerous goods pose a safety risk if they are carried onboard aircraft by
passengers and crew because they are either unaware of or deliberately ignore the
requirements. Investigations should be conducted with the aim of reducing the likelihood of
prohibited dangerous goods being carried by passengers and crew.

Moved from 11.2:

Recommendation—4.2.3.2 Each Contracting State-sheuld shall participate in cooperative efforts with other
Contracting States-cencerning conducting safety investigations, as necessary, with the aim of resolving safety issues
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Note 1.— See 10.4 for requirements related to the exchange of information.

Note 2.— Guidance on dangerous goods safety investigations can be found in Doc Xxxx.

Origin: Rationale:

DGP/29 | Revised to expand beyond violations of dangerous goods regulations to include any safety
issue. The cooperation of States when conducting safety investigations of an international
nature is critical for the resolution of dangerous goods safety issues. The recommendation is
therefore upgraded to a SARP. The text proposed for deletion is not a Standard or a
Recommended Practice, but it is helpful so it will be incorporated in the new guidance
document to support implementation of Annex 18.

4.2.4 Hazard identification and safety risk assessment

4.2.4.1 Each Contracting State shall establish and maintain a process to identify the State’s system-level hazards
associated supply chains from collected safety data.

4.2.4.2 Each Contracting State shall develop and maintain a process to assess safety risks associated with
identified hazards introduced within supply chains.

Origin: Rationale:

DGP/29 | See rationale under 4.2.5.

4.2.5 Management of safety risks

4.2.5.1 Each Contracting State shall ensure that the mechanism for the resolution of safety issues required by
Annex 19 addresses safety issues associated with the supply chain, passengers and crew.

4.2.5.2 Each Contracting State shall include preventing dangerous goods not in compliance with the Technical
Instructions from being transported in cargo or mail as part of their safety risk management activities.

4.2.5.3 Each Contracting State shall implement measures with the aim of ensuring that entities within the supply
chain have processes and procedures in place to identify dangerous goods in cargo or mail that are not in compliance
with the Technical Instructions and to prevent them from being loaded on an aircraft.

4.2.5.4 Each Contracting State shall include preventing passengers and crew from taking dangerous goods on
board an aircraft which they are not permitted to carry as part of their safety risk management activities.

4.2.5.,5 Each Contracting State shall implement measures with the aim of ensuring that entities handling baggage
can recognize dangerous goods not permitted to be carried by passengers and crew and prevent them from being carried
on an aircraft when they are discovered.
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Note.—. Guidance on managing safety risks associated with dangerous goods is contained in Docs 10102 and

Doc xxxx, Chapter yyyy.

Origin:

DGP/29

Rationale:

Annex 19 requires that States establish and maintain processes for hazard identification,
assessing safety risks and managing safety risks. Hazards introduced throughout the supply
chain may pose significant safety risks to aviation. Annex 6 obligates the operator to consider
the supply chain in its safety risk management activities. Supply chains impact multiple
operators. It is therefore important for the State to assess system-wide hazards and manage
system-wide safety risks the aim of improving system-wide safety.

4.3 State Safety assurance

Moved from 11.1:

Note.— Guidance on surveillance obligations and State safety performance specific to dangerous goods is

contained in Doc xxxx, Chapter yyyy.

Origin:

DGP/29

Rationale:

The current Standard in 11.1 requires inspection, surveillance and enforcement procedures
for all entities performing any dangerous goods function prescribed in a State’s regulations.
Requiring surveillance activities for all these entities is impossible to implement given the
vast numbers performing dangerous goods functions and the fact that licence, certification,
authorization or approval obligations do not apply to entities other than operators and
designated postal operators. Inspection and enforcement procedures are covered by the
SARPs for State safety risk management. The note provides guidance which will be
incorporated in the new guidance manual. It will be aimed at ensuring the State is aware how
Annex 19 surveillance obligations apply to dangerous goods.
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4.4 State Safety promotion

4.4.1 Each Contracting State shall establish and manage safety promotional activities aimed at preventing

passengers from carrying dangerous goods forbidden to be carried by passengers on board an aircraft.

Note.— See Chapter 7 for dangerous goods carried by passengers and crew.

4.4.2 Each Contracting State shall include preventing the introduction of dangerous goods in cargo and mail

which are not in compliance with the provisions of this Annex and the Technical Instructions in the State safety

promotion activities required by Annex 19.

4.4.3 Each Contracting State shall establish measures to improve safety awareness and promote a positive safety

culture throughout the supply chain.

Note.— Guidance related to State safety promotion and a positive safety culture specific to the safe transport of

dangerous goods is contained in Doc xxxx, Chapter yyy.

Origin:

DGP/29

Rationale:

State safety promotion specific to dangerous goods is needed for the same reasons it is needed
in other aviation sectors. The new SARPs are needed because State safety promotion needs
to extend beyond the aviation system. This is essential to the management of safety risks
associated with the transport of dangerous goods, particularly the risk of non-compliance
with dangerous goods regulations.
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CHAPTER 5. PACKING

Origin:

DGP/29

Rationale:

The provisions in this chapter are details contained in the Technical Instructions. The SARPs
are therefore redundant. Packing requirements are now covered more generally by the SARP
proposed in new Chapter 5, 5.2.1 b) 3).
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Origin: Rationale:

DGP/29 | A new chapter on the safety of the supply chain is proposed to more clearly outline the
expectations of States. Current Annex 18 has three separate chapters that address
responsibilities of entities involved with preparing and offering dangerous goods for
transport. These are: Chapter 3, Classification; Chapter 5, Packing; Chapter 6: Labelling and
marking; Chapter 7: Shipper’s responsibilities. All of them point to the provisions of the
Technical Instructions, with some provisions from the Technical Instructions repeated in the
Annex. They do not directly state what is required of the State, and there does not appear to
be any rationale for determining what should be repeated and what should simply be referred
to. This new chapter clearly defines what is expected of the State, which is to adopt
regulations directed at entities in the supply chain preparing, offering and transporting
dangerous goods for transport by air. The new chapter lists the functions for which
regulations are needed and refers to the applicable parts of the Technical Instructions where
the detailed Instructions are found. Listing the functions provides the added benefit of an
overview of how the Technical Instructions mitigate risk.

CHAPTERS. SAFETY OF THE SUPPLY CHAIN

5.1 Primary aviation legislation (CE 1)

5.1.1 Each Contracting State shall promulgate laws that enable the oversight and management of
the safety of the supply chain for the transport of dangerous goods by air, the resolution of safety issues and
the enforcement of requlations through the relevant authorities established for that purpose.

5.2 Specific operating requlations

5.2.1 Each Contracting State shall adopt regulations to require, at a minimum, that:

a) aperson does not offer or cause to be offered for transport:

1) articles or substances which are forbidden for transport in accordance with 2.4.3;

2) articles or substances which are forbidden for transport in accordance with 2.4.2 unless
permitted by the States concerned through an approval or exemption;

Origin: Rationale:

DGP/29 | 4.1.2 a) and b) replaces part of current 7.1.

b) a person does not offer or cause to be offered dangerous goods for transport unless:

1) policies and procedures have been developed and provided to enable them to carry out the
function for which they are responsible;
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2) associated hazards are identified in accordance with the classification criteria of Part 2 of the
Technical Instructions;

Origin: Rationale:

DGP/29 | 4.1.2 b) 2) replaces current Chapter 3

3) risks associated with the identified hazards are mitigated at the package level through quantity
limitations and packing and packaging requirements in accordance with Parts 3, 4 and 6 of the
Technical Instructions;

Origin: Rationale:

DGP/29 | 4.1.2 b)3 Replaces part of current 7.1 (Shippers’ responsibilities — general requirements)
and Chapter 5 (Packing).

4) hazard and handling information are communicated to entities in the supply chain in accordance
with the marking, labelling and documentation requirements of Parts 3, 4 and 5 of the Technical
Instructions;

Origin: Rationale:

DGP/29 | 4.1.2 b) 4) replaces Chapter 6 (Labelling and Marking) and 7.2 (Dangerous goods transport
document).

5) documentation is retained in accordance with the Technical Instructions;

Origin: Rationale:

DGP/29 | The need for documentation to be retained is required by the detailed provisions of the
Technical Instructions. The documentation is evidence of compliance and provides important
information for safety investigations.

6) in the case of radioactive material, a radiation protection programme has been established and
is maintained in accordance with Part 1:6 of the Technical Instructions:

Origin: Rationale:

DGP/29 | The Technical Instructions contain provisions for a radiation protection programme by

entities involved with the transport of radioactive material. There was never any reference to
this in Annex.

c) operators accept, handle and transport dangerous goods in accordance with Chapter 6;

d) dangerous goods accidents, dangerous goods incidents and occasions when undeclared or

misdeclared dangerous goods are discovered are reported in accordance with Chapter 10;

g) training and assessment is provided in accordance with Chapter 9; and

f) dangerous goods are not offered, caused to be offered or accepted for transport by mail unless

specifically permitted in accordance with Chapter 8.
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Origin: Rationale:
DGP/29 | 5.2.1c),d), e) and f) establish the need for the State to adopt regulations aimed at the operator,

reporting, training and assessment and the mail. They refer to the associated SARPs in the
Annex.
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CHAPTER 6. LABELLING AND MARKING

Origin:

DGP/29

Rationale:

The provisions in this chapter are details contained in the Technical Instructions. The SARPs
are therefore redundant. Labelling and marking requirements are now covered more generally
by the SARP proposed in new Chapter 5, 5.2.1 b) 4).
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Origin: Rationale:

DGP/29 | This rational applies to all of Chapter 6. SARPs for the operator responsibilities have been
expanded to include more details from the Technical Instructions. The SARPs also
differentiate between operators with and without specific approvals to transport dangerous
goods as cargo. Including more details in the Annex should allow the State of the Operator
to better assess an operator’s ability to perform dangerous goods functions through the AOC
process and during surveillance activities.

Moved from Chapter 8:

CHAPTER-86. OPERATOR’S RESPONSIBILITIES

Note 1.— Annex 19 includes safety management provisions for air operators. Further guidance is contained in
the Safety Management Manual (SMM) (Doc 9859).

Note 2.— The carriage of dangerous goods is included in the scope of the operator’s safety management system
(SMS).

Moved from under 2.1.4, Note 5:

Note-5_3.— It is not intended that this Annex be interpreted as requiring an operator to transport a particular
article or substance or as preventing an operator from adopting special requirements on the transport of a particular
article or substance.

Origin: Rationale:

DGP/29 | Moved from Chapter 2: Applicability. The note is currently under the provisions for
approvals and exemptions, but its application goes beyond these. Moving the note to this
chapter makes the provisions for operators more comprehensive.

Note 3.— The Each Contracting State is required to recognize as valid an air operator certificate issued by
another Contracting State in accordance with 4.2.2 of Annex 6, Part I, 2.2.2 of Part 11l — International Operations —
Helicopters and 4.2.3 of Part V. This includes the specific approval to transport dangerous goods as cargo issued by
another Contracting State.

Origin: Rationale:

DGP/29 | Moved from Chapter 10: Training programmes. The note currently in Chapter 10 was added
to remind States that training programmes were subject to the approval of the State of the
Operator and that training programmes of foreign operators were not subject to the State’s
approval. The existing note simply referenced the applicable Standard in Annex 6. The panel
modified the note to describe the Standard and moved it to the operator chapter because it
applied to more than training.
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6.1 General

6.1.1 The operator shall not transport dangerous goods as cargo unless specifically approved to do so by the

State of the Operator in accordance with the applicable provisions of Annex 6.

6.1.3 The operator with a specific approval to transport dangerous goods as cargo that includes the carriage of

radioactive material shall develop, implement and maintain a radiation protection programme in accordance with the

Technical Instructions.

6.2 Dangerous goods components of the Operations Manual

6.2.1 The operator shall develop and implement procedures in accordance with the Technical Instructions, which

shall be documented in the operations or other appropriate manual available to flight crew, cabin crew and other

employees, that address, as applicable, the transport of cargo and mail and the carriage of dangerous goods in passenger

and crew baggage, aimed at ensuring that:

a)

undeclared and misdeclared dangerous goods are identified and prevented from being transported as cargo or

carried by passengers and crew;

Note.— This includes operator material classified as dangerous goods.

b) information on the transport of dangerous goods is displayed at cargo acceptance areas in accordance with
the Technical Instructions;

c) passengers and crew are prevented from carrying dangerous goods either as or in carry-on baggage, as or in
checked baggage, or on their person unless the dangerous goods are permitted in accordance with Part 8 of
the Technical Instructions;

d) information is provided to passengers in accordance with Chapter 7;

e) the reporting requirements of 6.9 are fulfilled;

f) _all personnel, including third-party personnel, involved in the acceptance, handling, loading and unloading of
cargo, mail, passenger and crew baggage are informed of the operator’s limitations with regard to the transport
of dangerous goods;

g) articles and substances intended as replacements for those described in 2.2.3 or which have been removed for

replacement are carried in_accordance with this Annex and the detailed provisions of the Technical
Instructions by an operator with specific approval to transport dangerous goods as cargo.

6.2.2 An operator with a specific approval to transport dangerous goods as cargo shall in addition:

a)

develop and implement procedures in accordance with the Technical Instructions, which shall be documented

b)

in the Operations or other appropriate manuals available to flight crew, cabin crew and other employees, that
address, as applicable, the carriage of dangerous goods in cargo, mail, passenger and crew baggage; and

ensure that all personnel, including third-party personnel, involved in the acceptance, handling, loading and

unloading of cargo, mail, passenger and crew baggage are informed of the operator’s specific approvals [and

limitations] with regard to the transport of dangerous goods.
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Moved from 8.1:

8.16.3 Acceptance for transport

6.3.1 The operator shall develop and implement procedures aimed at preventing the introduction of undeclared
and misdeclared dangerous goods into air transport.

Note.— See 6.9 concerning the reporting of dangerous goods accidents, dangerous goods incidents and instances
where undeclared or misdeclared dangerous goods are identified.

6.3.2 An operator with a specific approval to transport dangerous goods as cargo shall:

a) An-operater—shall_develop and implement procedures to ensure that dangerous goods are not accepted
dangereus-geeds for transport by air:

a}1) unless the dangerous goods are accompanied by a completed dangerous goods transport document, except
where the Technical Instructions indicate that such a document is not required; and

b)2) until the package, overpack or freight container containing the dangerous goods has been inspected in
accordance with the acceptance procedures contained in the Technical Instructions.

b) An-operatershal-develop and use an acceptance checklist as an aid to compliance with the provisions of-8-%
6.3.2 a), except where the Technical Instructions indicate that such an acceptance checklist is not required.

Moved to 6.6:

8:46.4 Inspection for damage or leakage

84.16.4.1 An operator shall develop and implement procedures to ensure that if evidence of damage or leakage
is found, the area where the cargo or unit load device were stowed on the aircraft shall be inspected for damage or
contamination by dangerous goods.

6.4.2 An operator with a specific approval to transport dangerous goods as cargo shall develop and implement
procedures to ensure that:—

a) Ppackages and overpacks containing dangerous goods and freight containers containing radioactive materials
shall be inspected for evidence of leakage or damage before loading on an aircraft or into a unit load device.
Leaking or damaged packages, overpacks or freight containers shall not be loaded on an aircraft.
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b) unit load devices containing packages of dangerous goods bearing a hazard label are identified in accordance
with the Technical Instructions;

— 842 ¢) A-unit load devices-shall are not-be loaded aboard an aircraft unless the device has been
inspected and found free from any evidence of leakage from, or damage to, any dangerous goods contained
therein.

—84.3d) \Where-any package of dangerous goods loaded on an aircraft_that appears to be damaged
or leaking;_is-the-operator-shall removed-such-package from the aircraft, or-arrange-for its removal by an
appropriate authority or organization_is arranged, and thereafter shall ensure that the remainder of the
consignment is in a proper condition for transport by air and that no other package has been contaminated.

—844—¢) Ppackages or overpacks containing dangerous goods and freight containers containing
radioactive materlalsshau—be are mspected for S|gns of damage or Ieakage upon unloadlng from the alrcraft
or unit Ioad device. -\

Moved from 8.6:

8.66.5 Removal of contamination

8.6.1—An operator shall develop and implement procedures to ensure that:

a) Aany hazardous contamination found on an aircraft as a result of leakage or damage to dangerous goods-shatt
be_ is removed without delay.

8.6.2—b)  Aanaircraft which has been contaminated by radioactive materials-shal is immediately-be taken out
of service and not returned to service until the radiation level at any accessible surface and the non-fixed
contamination are not more than the values specified in the Technical Instructions.

Note.— The procedures of an operator without a specific approval to transport dangerous goods as cargo are
applicable to contamination from the inadvertent transport of undeclared dangerous goods; and dangerous goods
carried by passengers and crew.

Moved from 8.3:

836.6 Loading and stowage

An operator with a specific approval to transport dangerous goods as cargo shall develop and implement procedures
to ensure that:

a) Ppackages,and overpacks.and unit load devices containing dangerous goods and freight containers containing
radioactive materials-shall-be_are loaded and stowed on an aircraft in accordance with the provisions of the
Technical Instructions:;

Moved from 8.7:

8-7-1—b) Ppackages containing dangerous goods which might react dangerously one with another
shall are not-be stowed on an aircraft next to each other or in a position that would allow interaction between
them in the event of leakage-;
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Origin: Rationale:

DGP/26 | Justification: The Standard in 8.7.2 is no longer necessary as it refers to detailed segregation
AN Min. | requirements in the Technical Instructions which no longer exist. Segregation requirements for toxic
209-2 and infectious substances were removed from the 2015-2016 Edition of the Technical Instructions (see
paragraph 2.7.1.1 of the DGP/24 Report). The ANC conducted a final review of the amendment
following State consultation. It was pointed out, and recognized by the Commission, that the
amendment proposal was administrative in nature and, as such, should be consolidated with other
Annex 18 amendment proposals which could imply a later applicability date than the currently
indicated 7 November 2019. (AN Min 209-2).

8+3—C) Ppackages-of containing radioactive materials-shal-be are stowed on an aircraft so that they
are separated from persons, live animals and undeveloped film, in accordance with the-previsiens—in-the
Technical Instructions.

Moved from 8.8:

d) When-packages containing dangerous goods-subject-to-theprovisions-contained-herein-are loaded in an
aircraft-the-operator-shall_are protected-the-dangereus-goeds from being damaged; and-shal secured-such

goods in the aircraft in such a manner that WI|| prevent any movement in flight WhICh would change the
orientation of the packages 2 2

Moved from 8.9:

e) Ppackages of dangerous goods bearing the “Cargo aircraft only” label-shati-be are loaded in accordance with
the-provisions-in-the Technical Instructions:; and

f) DPdangerous goods-shall are not-be carried in an aircraft cabin occupied by passengers or on the flight deck of
an aircraft, except in circumstances permitted by the-previsiens-ef-the Technical Instructions.

Moved to 6.5:
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Moved to 6.6:

Moved to 6.6:

Moved from 9.1:

9.16.7 Information to pilot-in-command_or remote-pilot-in-command

A 0 alAn operator with a specific approval to
transport danqerous qoods as cargo shall develop and |mplement procedures to ensure that when an aircraft is to
transport dangerous goods as cargo,—previde the pilot-in-command_or remote-pilot-in-command, as applicable, is
provided as early as practicable before departure of the aircraft with-written information-as-speeified in_accordance
with the Technical Instructions.

Moved from 9.2:

9.26.8 Information-and-instructions-to-flightcrew-membersEmergency procedures
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crew members asto the actlon to be taken in the event of an emet—genete& mergencyarising |nvoIV|ng dangerous goods

Moved from 9.5:

6.8.2 An operator with a specific approval to transport dangerous goods as cargo shall develop and implement
procedures to address that lif an in-flight emergency occurs, the pilot-in-command_or remote-pilot-in-command shall,
as soon as the situation permits, inform the appropriate air traffic services unit, for the information of aerodrome
authorities, of any dangerous goods on board the aircraft, as provided for in the Technical Instructions.

Moved from 9.6:

9.6.16.8.3 An operator with a specific approval to transport dangerous goods as cargo shall develop and
implement procedures to ensure that tin the event of:

a) an aircraft accident; or
b) aserious incident where dangerous goods carried as cargo may be involved,

the-epe information that was provided
to the pilot-in- command or remote pilot-in-command is prowded W|thout delay, to emergency services responding to
the accident or serious incident about the dangerous goods on board,-as-shewn-on-the-written-information-to-the pHet-
n-command. As soon as possible, the operator shall also provide this information to the appropriate authorities of the
State of the Operator and the State in which the accident or serious incident occurred.

9.6.26.8.4 An operator with a specific approval to transport dangerous goods as cargo shall develop and
implement procedures to ensure that tin the event of an aircraft incident-the-operatorofan-aireraftcarrying-dangerous
goeds-as—cargo-shall, if requested to do so,-previde the information_that was provided to the pilot-in-command or
remote-pilot-in-command is provided without delay to emergency services responding to the incident and to the
appropriate authority of the State in which the incident occurred, about the dangerous goods on board, as shown on the
written information to the pilot-in-command.

Note.— The terms “accident”, “serious incident” and “incident” are as defined in Annex 13.

6.9 Reporting

6.9.1 The operator shall develop and implement procedures to ensure that:

a) _where undeclared dangerous goods are discovered in cargo or mail, a report is provided to the appropriate
authorities of the State of the Operator and the State in which this occurred;

b) where dangerous goods not permitted by the Technical Instructions are discovered in passenger or crew
baggage by the operator, or the operator is advised of such dangerous goods, that a report is submitted to the
appropriate authority of the State in which this occurred.
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6.9.2 An operator with a specific approval to transport dangerous goods as cargo shall in addition develop and
implement procedures to ensure that:

a) dangerous goods accidents and dangerous goods incidents are reported to the appropriate authorities of the
State of the Operator and the State in which the dangerous goods accident or dangerous goods incident
occurred; and

b) where misdeclared dangerous goods are discovered in cargo or mail, a report is provided to the appropriate
authorities of the State of the Operator and the State in which this occurred.

6.10 Retention of documents

6.10.1 An operator with a specific approval to transport dangerous goods as cargo shall develop and implement
procedures to ensure that documents are retained in accordance with the Technical Instructions.




5B-44

DGP/29-WP/42

KT VIETH 5 #yk i Fi=x B

CHAPTER 7. SHIPPER’S RESPONSIBILITH:S

DGP/29

Rationale:

This SARP is covered by proposed new 5.2.1 a), 5.2.1 b) 2), 5.2.1 b) 3), 5.2.1 b) 4) and
5.2.1b)5)

Origin:

DGP/29

Rationale:

The provisions in 7.2 are details contained in the Technical Instructions. The SARPs are
therefore redundant. The dangerous goods transport document is covered by proposed new

5.2.1b) 4)

Origin:

DGP/29

Rationale:

This recommendation is contained in by Part 5, Chapter 4, 4.1.6.3 of the Technical
Instructions. It is therefore redundant.
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Origin: Rationale:

DGP/29 | This rational applies to all of Chapter 7. Currently Annex 18 excepts dangerous goods carried
by passengers and crew to the extent specified in the Technical Instructions. Saying they are
excepted is not entirely accurate because they are forbidden unless specifically permitted in
the Technical Instructions, and there are criteria for allowing them there. The proposed new
Standard in 2.4.1.2 makes this clear. This new chapter is proposed to make the responsibility
of the State clear and to merge provisions related to the carriage of dangerous goods by
passengers and crew together in one place.

CHAPTER 7. DANGEROUS GOODS CARRIED BY PASSENGERS AND
CREW

7.1 Limitations

Each Contracting State shall adopt requlations which prohibit passengers and crew from carrying dangerous goods as
or_in carry-on baggage, as or in checked baggage or on their person unless the dangerous goods are permitted in
accordance with Part 8 of the Technical Instructions.

Moved from 9.3:

9.37.2 Provision of linformation to passengers

Each Contracting State shall-ensure-that-informatien-is adopt requlations to require that airport operators promulgated
information in such a manner that passengers are warned-as-te of the types of dangerous goods which they are forbidden
from-transperting carrying aboard an aircraft as provided for in-the Part 7 of the Technical Instructions.

Note.— Requirements for the operator to provide information to passengers are contained in Chapter 6.
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Moved to Chapter 6:
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CHAPTER 8. TRANSPORT OF DANGEROUS GOODS BY POST

Moved from under 11.4, Note 1.

Note-2.— In accordance with the Universal Postal Union (UPU) Convention, dangerous goods are not permitted
in mail, except as provided for in the Technical Instructions.

8.1 Designated postal operator’s responsibilities

8.1.1 All designated postal operators accepting mail into air transport shall:

a) _establish and maintain a dangerous goods training programme in accordance with Chapter 9;

b) develop and implement procedures for preventing the introduction of dangerous goods in mail when not in

compliance with the provisions of this Annex and the Technical Instructions; and

c) develop and implement procedures for the reporting of dangerous goods accidents, dangerous goods incidents

and occasions when undeclared or misdeclared dangerous goods are discovered in mail offered for air

transport in accordance with Chapter 10.

8.1.2 A designated postal operator with a policy to allow dangerous goods in mail shall:

a) establish procedures for controlling the introduction of dangerous goods in mail into air transport; and

b) not permit lithium batteries identified in Part 1;2.3 of the Technical Instructions in the mail into air transport

unless the civil aviation authority of its State has issued a specific approval.

Origin:

DGP/29

Rationale:

Current Standard 11.4 requires procedures of designated postal operators for controlling the
introduction of dangerous goods in mail into air transport be approved by the civil aviation
authority of the Sate where the mail is accepted. Annex 18 does not require the designated
postal operators to do anything. This new SARP outlines what the designated operator needs
to do and what the civil aviation authority needs to consider when approving its procedures.
It also adds a requirement for procedures for reporting of dangerous goods accidents,
dangerous goods incidents and occasions when undeclared or misdeclared dangerous goods
offered for air transport are discovered in mail. Data from these reports is necessary for the
State’s safety risk management activities.

8.1.3 Each Contracting State’s designated postal operator accepting mail in_another State shall establish

procedures and training for the activities described by this chapter.

Origin:

DGP/29

Rationale:

The designated postal operator is responsible for its postal operators regardless of where they
operate. The civil aviation authority needs to evaluate how the designated postal operator
manages its operation in other States when approving the dangerous goods training
programme.
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Moved from 11.4:

1148.2 Approval of procedures for controlling the introduction of
Ddangerous goods by mail_into air transport

The procedures of a State’s designated postal operators-for-controling-the-introduction-of dangerous-geods-in-mail
into-air-transport identified in 8.1 shall be approved by the State’s civil aviation authority-of the State-where-the-mail

is-aceepted-

Origin: Rationale:

DGP/29 | The wording of the Standard was modified to remove any implication that the State must
approve procedures of a foreign designated postal operator operating in its territory.

Current Note 1 is moved to top of this chapter:

m%e—aManspeﬁ—th%eugh—the—pestaJ—sewrees—The Unlversal Postal Conventlon embodles the rules appllcable

throughout the international postal service and the provisions concerning the letter-post and parcel-post services. The
Universal Postal Union (UPU) requires that member countries ensure that their designated postal operators fulfil the
obligations arising from the Universal Postal Convention. The Regulations to the Universal Postal Convention contain
the rules of application necessary for the implementation of the Universal Postal Convention and reflect the ICAO
Standards for the transport of dangerous goods in airmail (see the UPU Convention ManualParcel-Post-Regulations

and-Letter-Post-Regulations).

Origin: Rationale:

DGP/29 | Amendments to the note were made to more accurately reflect the role of the Universal Postal
Union.

Note 3.— Guidance for approving the procedures established by designated postal operators to control the
introduction of dangerous goods into air transport may be found in the Supplement to the Technical Instructions (Part
S-1, Chapter 3).
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CHAPTER 9. PROVISION OF INFORMATION

Moved to 6.7:

Moved to 6.8.1:

Moved to 7.2:
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Moved to 6.8.3:
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Origin: Rationale for approach taken in amending the training provisions:

DGP/29 | Much of the dangerous goods training provisions currently in the Technical Instructions are
proposed for inclusion in Annex 18. It is considered more appropriate to include training
provisions in the Annex because the State’s oversight responsibilities including the obligation
to approve dangerous goods training programmes of the operator and may determine that
approval is necessary for other entities in its State as well. Keeping the provisions in the
Annex creates more visibility to the State and ensures they are consulted when amendments
are proposed.

Moved from Chapter 10:

CHAPTER-109. TRAININGPROGRAMMES- AND ASSESSMENT

Origin: Rationale for approach taken in amending the training provisions:

DGP/29 | The title is modified to reflect the critical role assessment plays in ensuring personnel are
competent to perform their dangerous goods functions.

10:49.1 Establishmentof- Dangerous goods training programmes

Note 1.— A training programme includes elements such as design methodology, assessment, initial and recurrent
training, instructor qualifications and competencies, training records, and evaluation of its effectiveness.

Origin: Rationale for approach taken in amending the training provisions:

DGP/29 | The note is moved from the Technical Instructions. It is intended to make it clear that the
State needs to consider more than a course syllabus when approving dangerous goods training
programmes.

mmaea a ha A a\ nad ana main nad-1n-a oraancea N tha
S S > c > a SiR®

TFechnical-nstruetions:  9.1.1 Each Contracting State shall require the establishment and maintenance of a
dangerous goods training programme by any entity that:

a) offers, handles, or transports dangerous goods by air; or

b) causes to offer, handle, or transport dangerous goods by air.

Origin: Rationale:

DGP/29 | Who requires a dangerous goods training programme is currently established in the Technical
Instructions. There have been extensive discussions on the Dangerous Goods Panel on
whether training programmes can be required for entities not intending to handle dangerous
goods by air. Entities such as freight forwarders play an important role in preventing
undeclared dangerous goods from being introduced into the air cargo system, but they can
only do this if they know how to identify them. A mandatory requirement for freight
forwarders and other entities handling general cargo to be trained was introduced into the
2005-2006 Edition of the Technical Instructions, but some panel members had not interpreted
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the provisions to be mandatory because they referred to guidance. Whether mandating
training for entities not intending to handle dangerous goods is feasible globally was raised
by the DGP when it was revising the dangerous goods training provisions in the Technical
Instructions to support a competency-based approach to training and assessment. Some States
did not have oversight authority over entities not performing functions described in the
Technical Instructions, so a mandatory requirement was not feasible in those States.
However, entities performing functions described in the Technical Instructions are required
to be trained in those States regardless of whether they knowingly or unknowingly perform
them. The amendment is intended to capture this concept.

Moved from under 10.2.1:

Note 1.— A DBdangerous goods training programmes-a+e _is required for all operators regardless of whether-er

not-they-are-approved the operator has been issued a specific approval to transport dangerous goods_as cargo in
accordance with Annex 6.

Origin: Rationale:

DGP/29 | Amendments to the note are proposed to refer to the specific approval required by Annex 6
and to specify that it applies to cargo. The need for all operators to have dangerous goods
training programmes is established in new 9.1.1, but it is important to maintain this note for
the same reason it was added through Amendment 12 to Annex 18. The need for clarification
was based on safety oversight audit results that highlighted a lack of awareness of dangerous
goods training requirements in relation to operators not approved to carry dangerous goods.

Note 2.— See Annex 6, Part |, Chapter 14; Part |11, Chapter 12; and Part IV, Chapter 14 for the establishment of
dangerous goods training programmes by the operator.

Origin: Rationale:

DGP/29 | The note is added to establish a connection between Annex 18 and 6 with respect to the
operator’s dangerous goods programme. The need for a dangerous goods training programme
and for the details of it to be included in the operator’s operations manual are provided in
Annex 6.

9.1.2 Each Contracting State shall require the establishment and maintenance of a dangerous goods programme
by its designated postal operators regardless of whether the designated postal operator allows the introduction of
dangerous goods in mail.

10-29.2  Approval of training programmes

10.2.19.2.1 The operator’s Pdangerous goods training programme—fer—operators shall be approved by the
appropriate authority of the State of the Operator.

Origin: Rationale:

DGP/29 | Editorial revision for the sake of alignment with the wording of other Standards.
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Moved from under 10.2.3

Note-2.— See—4—2—2—et—Annex 6—%%%@%%%!—%}&9@%4—@%%%%

3 . Parts I, 11l and IV require that States recognize as
valid the air operator certlflcate (AOC) |ssued by another State provided that the requirements under which the
certificate was issued are at least equal to the applicable Standards specified in Annexes 6 and 19. This includes the
dangerous goods training programme.

Origin: Rationale:

DGP/29 | Modified to clarify the intent of the existing note and to add missing references. It has been
reported that some States subject foreign operators’ training programmes to review and
approval despite training programmes only being subject to the approval of the State of the
Operator. A reference to the Standard in Annex 6 that specifies that the State shall recognize
as valid an air operator certificate issued by another Contracting State was added through
Amendment 12 to Annex 18. The expands the note by describing the actual requirement in
Annex 6.

Moved to under 9.1.1 as Note 1:

10.2.29.2.2 Dangerous goods training programmes ofa State s-fer designated postal operators shall be approved

by the State’s civil aviation authority-e

Origin: Rationale:

DGP/29 | Revised to clarify the scope of oversight. Designated postal operators may operate in different
States. The wording of the current Standard may imply that the civil aviation authority must
approve the training programme of foreign designated postal operators operating in its State.

The existing SARP was added to Annex 18 through Amendment 12, along with new
Standards in current 11.4, to control the introduction of dangerous goods not permitted in
mail from entering the airmail stream. The provisions were intended to provide for stronger
relationships between civil aviation and postal authorities. Not specifying the civil aviation
authority as the authority required to approve the training programme could result in the
designated postal operator approving itself. The civil aviation authority needs to approve the
dangerous goods programme because of the unique risks to air transport of which the
designated postal operator may not be aware.

10.2.39.2.3 Recommendation.— Dangerous goods training programmes required for entities other than
operators and designated postal operators should be approved as determined by the appropriate national authority_ in
accordance with its safety risk management activities.
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Origin: Rationale:

DGP/29 | Modified to clarify that a risk-based approach to determining whether to approve other
entities should be used. The decision will be different among States based on the level of risk
posed by specific entities in the State and the size and complexity of the State. Alternate risk
mitigating approaches may be more appropriate

Origin: Rationale:

DGP/29 | Deleted because provisions for the mail are no longer contained in one area and it would be
inconsistent to cross reference provisions for one entity without cross referencing parts of the
Annex for others.

Moved to under 9.2.1

9.3 Competency of personnel

9.2.1 Each Contracting State shall require the employer to ensure their personnel are competent to perform any

function for which they are responsible prior to performing any of the functions through dangerous goods training and

assessment commensurate with the functions for which they are responsible.

Origin:

DGP/29

Rationale:

Moved from the Technical Instructions to make the objective of training clear.

Note.— An approach to ensuring personnel are competent to perform any function for which they are responsible

is provided in Guidance on a Competency-based Approach to Dangerous Goods Training and Assessment (Doc 10147).

9.2.2 Each Contracting State shall require the employer to periodically supplement training for their personnel

to take account of changes in requlations and to ensure that competency has been maintained. This shall be achieved,

at a minimum, by providing recurrent training and assessment within 24 months of previous training and assessment.

Origin:

DGP/29

Rationale:

The need for recurrent training and assessment within 24 months of previous training and
assessment is moved from the Technical Instruction. It is a long-standing requirement aimed
at ensuring an employee’s competence is maintained and that they are current with new
regulations. Twenty-four months was established to reflect the fact that the regulations are
modified at least once every two years through the biennial editions of the Technical
Instructions. It implies that training once every two years is sufficient to ensure competency
is maintained. The provision is revised to focus on the need for supplemental training to
ensure competency is maintained while still maintaining the minimum requirement of
recurrent training and assessment within 24 months of previous training and assessment.
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9.2.3 Each Contracting State shall require the employer to ensure that instructors delivering training are
competent in instruction and the function(s) that they will instruct prior to delivering such training.

Origin: Rationale:

DGP/29 Moved from the Technical Instructions.

9.3 Training and assessment records

9.3.1 Each Contracting State shall require the employer to maintain a record of training and assessment for its
personnel for a minimum period of 36 months from the most recent training and assessment completion month.

9.3.2 The record of training and assessment required by 9.3.1 shall be made available upon request to personnel
or the appropriate national authority.

9.3.3 Each Contracting State shall identify the minimum information required to be included in a record of
training and assessment.

Origin: Rationale:

DGP/29 | The SARPs in Section 9.3 are moved from the Technical Instructions. The record of training
provides evidence that employees have been trained and assessed as competent to perform
their functions. They provide a standardized tool for authorities to use when evaluating
training programmes.
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Moved to Chapter 9:

CHAPTERIO—FRAHININGPROGRAMMES

Moved to 9.1:

Moved to 9.2:
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Origin: Rationale:

DGP/29 | This rational applies to all of Chapter 10. Chapter 10 replaces reporting and investigation
provisions currently contained in Chapter 12. It expands upon the safety data and safety
information collection, analysis, protection, sharing and exchange SARPs contained in
Chapter 5 of Annex 19 to apply specifically to dangerous goods.

CHAPTER 10. DANGEROUS GOODS SAFETY INTELLIGENCE

Note.— In addition to the provisions of this chapter, other provisions relative to the promotion of dangerous goods
accident and incident prevention by collection and analysis of safety data and by a prompt exchange of safety
information, as part of the State safety programme (SSP), are included in Annex 19 — Safety Management and, to this
effect, are applicable to this Annex. Further guidance is contained in the Safety Management Manual (SMM) (Doc

9859).

10.1 Safety data collection and processing systems

The State shall ensure its safety data collection and processing systems (SDCPS) capture, store, aggregate and enable
the analysis of dangerous goods safety data and dangerous goods safety information in accordance with Annex 19, 5.1.

Note 1.— Within the context of this Annex, SDCPS refers to processing and reporting systems, safety databases,
schemes for exchange of information, and recorded information including but not limited to:

a) data and information related to safety investigations by State authorities, operators or other entities involved with
the transport of dangerous goods by air;

b) mandatory safety reporting systems as indicated in 5.1.2 of Annex 19 and 8.1.1 of this Annex; and

¢) voluntary safety reporting systems as indicated in 5.1.3 of Annex 19 and 8.1.2 of this Annex.

Note 2.— Guidance related to SDCPS is contained in the Safety Management Manual (SMM) (Doc 9859) and
the [DG guidance material].

10.1.1 Mandatory safety reporting system

10.1.1.1 States shall include reporting of dangerous goods accidents, dangerous goods incidents and occasions
when undeclared or misdeclared dangerous goods are discovered as part of their mandatory safety reporting systems
in accordance with the provisions of Annex 19.

10.1.1.2 States’ mandatory reporting systems shall include a requirement for the operator to report dangerous
goods accidents and dangerous goods incidents to the appropriate authority of the State in which they occurred and to
the State of the Operator.
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10.1.1.3 States’ mandatory reporting systems shall include a requirement for the operator to report occasions
when undeclared or misdeclared dangerous goods are discovered in cargo or mail to the appropriate authority of the
State in which they were discovered and the State of the Operator.

10.1.1.4 States’ mandatory reporting systems shall include a requirement for the operator to report occasions
when dangerous goods not permitted to be carried by passengers or crew are discovered by the operator, or the operator
is advised by the entity that discovers the dangerous goods, either in the baggage or on the person, of passengers or
crew members to the appropriate authority of the State in which this occurred.

Note.— Dangerous goods permitted to be carried by passengers and crew are provided in Part 8 of the Technical
Instructions.

10.1.1.5 States’ mandatory reporting systems shall include a requirement for entities other than operators to
report dangerous goods accidents and dangerous goods incidents to the appropriate authority of the State in which they
occurred.

10.1.1.6 Recommendation.- States’ mandatory reporting systems should include a requirement for entities
other than operators to report occasions when undeclared or misdeclared dangerous goods are discovered to the
appropriate authority of the State in which they were discovered.

10.1.2 Voluntary safety reporting system

10.1.2.1 States shall establish a voluntary dangerous goods safety reporting system to collect safety data and
safety information from operators that is not captured by mandatory safety reporting systems in accordance with Annex
19,5.1.

10.1.2.2 Recommendation.— States should establish a voluntary dangerous goods safety reporting system to
collect safety data and safety information from entities other than operators, not captured by mandatory reporting
systems in accordance with Annex 19, 5.1.

10.2  Safety data and safety information analysis

States shall establish and maintain a process to analyse the dangerous goods safety data and dangerous goods safety
information from the SDCPS and associated safety databases in accordance with Annex 19, 5.2.

10.3 Safety data and safety information protection

10.3.1 States shall accord protection to dangerous goods safety data captured by, and dangerous goods safety
information derived from, voluntary safety reporting systems and related sources in accordance with Annex 19, 5.3.

10.3.2 Recommendation.— States should extend the protection referred to in 10.3.1 to safety data captured by,
and safety information derived from, mandatory dangerous goods safety reporting system and related sources in
accordance with Annex 19, 5.3.
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10.4 Safety information sharing and exchange

10.4.1 The State shall share and exchange dangerous goods safety information in accordance with Annex 19,
5.4.

10.4.2 If a State, in the analysis of the dangerous goods information contained in its safety data collection and
processing system (SDCPS), identifies safety issues which may pose an unacceptable risk to the global aviation safety
system, that State shall forward such safety information to ICAO with a minimum of delay.

Note 1.— Provisions for a SDCPS and safety information sharing and exchange between States are included in
Annex 19. Further guidance is contained in the Safety Management Manual (SMM) (Doc 9859).

Note 2.— Whenever practicable, the safety information sent to ICAQ is to be prepared in one of the working
languages of the Organization.

10.4.3  States shall provide ICAO with dangerous goods information from their SDCPS upon request to address
global safety issues related to the transport of dangerous goods.

10.4.4  States shall participate in cooperative efforts with other States with the aim of eliminating unsafe practices
and non-compliance with the Technical Instructions.

10.4.5 States’ cooperative efforts shall include coordination of investigations of dangerous goods accidents and
dangerous goods incidents, identified safety issues related to the transport of dangerous goods, non-compliance with
the Technical Instructions and enforcement actions.
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CHAPTER 11. COMPLIANCE

Moved to

Moved to 3.2.3.2:
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Origin:

DGP/29

Rationale:

Moved to Chapter 7:




DGP/29-WP/42
FT AR H 5 R s B 5B-63

CHAPTER 12. DANGEROUS GOODS ACCIDENT
AND INCIDENT REPORTING

Moved partly to 3.2.3 and partly to 10.1.1.2:
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CHAPTER-1311. DANGEROUS GOODS SECURITY PROVISIONS

_ 111 Each Contracting State shall establish dangerous goods security measures, applicable-te-shippers;-eperators
and-other-individuals_entities in the supply chain engaged in the transport of dangerous goods by air, to be taken to
minimize theft or misuse of dangerous goods that may endanger persons, property or the environment. These measures
should be commensurate with security provisions specified in other Annexes and the Technical Instructions.

11.2 Each Contracting State shall establish measures to ensure the physical and cyber security of data it collects
when processing exemptions for the transport of high consequence dangerous goods.

11.3 Each Contracting State shall adopt regulations to require that training and assessment in accordance with
Chapter 9 are provided to security personnel who are involved with the screening of passengers and crew and their
baggage and cargo or mail.

Origin: Rationale:

DGP/29 | The existing Standard is modified to include physical and cyber security of data provisions
with respect to the processing of exemptions for the transport of high consequence dangerous
goods and a requirement for security personnel to receive dangerous goods training. The final
defence for the detection of undeclared dangerous goods is usually through security
screening. This cannot be done unless security personnel are trained to recognize dangerous
goods and to take measures to prevent them from being loaded on an aircraft.
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APPENDIX TO THE REPORT ON AGENDA ITEM 9
(English only)

COMMENTS ON PROPOSED AMENDMENTS TO CABIN CREW
PROCEDURES FOR DANGEROUS GOODS INCIDENTS IN THE
EMERGENCY RESPONSE GUIDANCE FOR AIRCRAFT INCIDENTS
INVOLVING DANGEROUS GOODS (DOC 9481)

The following comments were raised during discussions on the proposed amendment to cabin crew
procedures for dangerous goods incidents in the passenger cabin during flight (see paragraph 9.1 of the
report on this agenda item Appendix C to the report).

1.

There were two lists for each procedure in Section 3: a simplified list, which was proposed to be
further simplified to contain only the action needed by the cabin crew, and an amplified list. It was
suggested that future consideration be given to improving the structure of Section 3 so that it was
easier to navigate between the two lists.

A new note was added under Section 3.3 referring to single cabin crew member operations, the need
for actions listed in the procedures to be carried out with the assistance of other persons, and for the
cabin crew to delegate to them the task of communicating with the flight crew while the cabin crew
fought the fire. An observer noted that this was not common in her region and questioned whether
it was a common practice globally. It was further suggested that guidance be provided for operations
with no cabin crew onboard.

It was suggested that new procedures for a fire or smoke event from a battery/portable electronic
device when fire containment equipment was carried on board the aircraft would apply to any fire
onboard the aircraft and would therefore be more appropriately located under “General
Considerations” in Section 2 of Doc 9481.

A recommendation for fire containment equipment, when carried on board the aircraft, to be placed
on the flight deck and in the cabin was considered too prescriptive. The need and location of the
equipment should be a decision of the operator based on a safety risk assessment.

Concerns were expressed with respect to recommending that detailed procedures for using fire
containment devices be developed based on original equipment manufacturer instructions. There
were many different types of devices on the market, and there was evidence that some did not
perform as advertised. Research was on-going in some States and organizations to ensure they did
not create unintended consequences. There was a concern that the new provisions could be
interpreted as an implied recommendation for using them. Some State authorities were
recommending against using the devices unless the event was over, which would contradict the
original equipment manufacturer instructions.

References to “toilet” were considered ambiguous because “toilet” could be interpreted to mean
either the actual toilet bowl or the room where the toilet bowl was located. It was suggested to
replace the word with “lavatory” unless the intent was the toilet bowl.

It was suggested to add “fire containment equipment” as an example of a suitable empty container
for submerging a portable electronic device to prevent further thermal runaway.
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10.

11.

12.

13.

14.

The procedures for a portable electronic device fire / smoke in an overhead bin referred to the
potential for the device to be in baggage in the initial steps for cooling the device but not in the
succeeding steps. It was suggested that removing the PED from the baggage should be added as a
step.

A recommendation for Halon, Halon replacement or water to be used to extinguish the fire and
prevent its spread to additional flammable materials was removed from the procedures for
battery/portable electronic device fire /smoke. The reason for removing it was questioned.

The new guidance for dangerous goods incidents involving fire or smoke events from a portable
electronic device (PED) on the flight deck that required the intervention of cabin crew listed
retrieving and using protective equipment as a first step after receiving a call from the flight deck
for assistance. The member nominated by the International Federation of Air Line Pilots’
Associations (IFALPA) noted that maintaining control of the aircraft was the overriding
responsibility of the flight crew, which might necessitate other actions by the cabin crew as a first
step. He suggested adding “complying with directions from the cockpit” as a step.

The procedures for a PED fallen into /trapped in a passenger seat included applying procedures for
battery / PED fire / smoke if smoke or flames appeared. There was concern that not having this as
an earlier step might cause a delay in dealing with the smoke or flame, and this was the most critical
step. It was suggested to include a cross-reference to this procedure early in the procedures to
minimize the length of time the cabin crew might deal with the wrong procedure.

Halon was effective at suppressing a fire, but not at eliminating the generation of smoke from
thermal runaway. A device needed to be cooled to stop thermal runaway for it to stop smoking.
There was a concern that the firefighting procedure for a PED fire / smoke implied that cabin crew
should keep applying Halon on a PED until the smoke stopped.

It was suggested that text be added to specify that cabin crew procedures for a battery/portable
electronic device fire / smoke on the flight deck did not apply to electronic flight bags or electronic
devices that were part of the aircraft equipment.

Note.— Development of guidance for flight crew to deal with incidents involving electronic
flight bags, PEDs and power banks in the cockpit had been assigned to the FLTOPSP Specific
Working Group on the Safe Carraige of Goods. The location of the guidance was to be determined.

Notifying the pilot-in-command was included as one of the actions in the procedures for an incident

involving a PED fallen into or trapped in a passenger seat, but not for any of the other procedures.
Why it was included here but nowhere else was questioned.
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YR (W 1.5.2.3) . EEER (R 3-1) HHFRENTRESEIER S EN: UN 1204, UN 2059, UN 3064, UN 3343,
UN 3357-, #H-UN 3379 Al UN 3555.

F4E

% 4 — ZHREIK;
STERIHIER; Bk SRS IERNIR

4.2 ZHEREF. BRNMR. BREGRERMNRSYR

4.2.2 4111 — SHRER

4221 FXFER
42211 IR R T T BRI [ 44 R BE i mT B T D A

42212  STREERIEE AR, BORDIREHDIRITT,  IX LE W5 5 BRE 35 1) K S8 55 K R BT He il B e 2 B ke oK
I B KA EEIE, B Ek. ERAMCRE Tk, G Rk AR ERRT Y. SRR ek, — B K LK,
R A i PR R R — S B Bk R AR I S e



DGP/29-WP/42

A-8 e =% A

ARG E PSRBT

DGP/29-WP/3 5 X458 4.1.2.1.3 E&:

(BESEMEIEAY , #2485, 24221 (1 ST/SG/AC.10/50/Add.1)

42213 M AEEREIESEEGEHBAR.

4222  HIKERE K

(B EMEIEAY , #2485, 242221 (30 ST/SG/AC.10/50/Add.1)

42221 MR, BURLIREOEPIRY) B UNEMRIEER G [F GRIAARAEF Y 55 105 33.2.0 /N1 i R B8 7 217 1 it
B — IR B RGN [ AN B 45 BPalR el R AT 2.2 mmis, D620 4.1 T 5 THEbe . Slm i iAok e R
RAGE MR, I HMITE 10 205 AP S 9E B ORI 4 B LI, 2010 4.1 30

4.222.2 {EHIEWIBKIARE AT, FEEEFTRER ) MR L AURIEEA 26 B (ks DLRHET %009 4.1 T

(BXEEHEIA)Y , 242, 24.2.23.1 (30 ST/SG/AC.10/50/Add.1)

4223 SERFHEARE

42231 ALY 4.2.2.2.1 PREIRE AERIE . 2 TRENEE (SRR, WRREE /N T 4555 9F H ok
JEER B, AR N Fa%, SEAESEASHERERMA, WRMNETE 5 58 DN &R K E, YAk
1,




DGP/29-WP/42

e P A A9

$FHE
5% — SUWHEME; BTSN
% 2-7 BEFARNENENIELIRER

E: B e LR LRI T RITE 6 R A FlRE S A EBE (ARYE A ik RZ (SADT) Fi) .

NSERE B — ST

DGP/29-WP/3 5 X458 4.1.2.1.3 Ek:

B
AR HRER e =46 &% UN KRESE,

RE R (%) WK RE B B ek
A AL AL (%) %) (1D W %) (O (°C) %8 iz
tert-Butyl peroxybenzoate <52 >48 3106
IR AT W

(BREEMFEA) , FIN IBC520 HZ W (A EMEA) 25.3.24

tert-Butvl peroxvbenzoate <32 >68 3109
SR AT W
tert-Butyl peroxybutyl fumarate <52 >48 3105
B GERART A T AR
Dibenzoyl peroxide <42 fE/K R 3109

AL TR SE TREL

(BEAEMENA)Y , 4 2523, 25324 (SN, ST/SG/AC.10/50/Add.1) FIAILH 1.2.1.2.1
C) Eﬁ:

Dibenzovl peroxide <42 >38 >13 3109
AR 2

Dibenzoyl peroxide <35 >65 i 29
AR A T R

Di-(4-tert-butylcyclohexyl) peroxydicarbonal <100 +30 +35 3114

(AT A S R R R

Di-2,4-dichlorobenzoyl peroxide <77 223 Az 3
i A -2, 4- ORI
Di-2,4-dichlorobenzoyl peroxide <52% 31063104

Ak —-2,4- R R R LESTHEIEIN



DGP/29-WP/42

A-10 B A
B A
AL ARER M =45 AR UN 2z

RE WHR (%) woK BE B B ks
A At fkdh (%) (%) (1) %) %)  (°C) (°C) %8 &iE
Di-2,4-dichlorobenzoyl peroxide <52 BhIR +20 +25 3118
AL -2 4- S
2,5-Dimethyl-2,5-di-(tert-butylperoxy) <47 Bk 3108
hexane
2,5- ZHIJE-2,5- Z(GRUT kI ) O
2,5-Dimethyl-2,5-di-(tert-butylperoxy) <22 >78 o 29
hexane
2,5- 2,5 (MU T ) Skt
2,5-Dimethyl-2,5-di-(tert- butylperoxy) hexyne ~ >86~100 g 3
3
2,5- ZHIJE-2,5- T (RUT I H)3- ke
Methylcyclohexanone peroxide(s) <67 >33 +35 +40 3115
AL F IR ER 2
Methvl ethvl ketone peroxide(s) T3E 33 >41 >9 3105 33
T AL R 2 B 34
Methyl ethyl ketone peroxide(s) DLYE 8) >48 iz 3,8,13
SUE=N A B Ve

32.
33.

34

HHEE < 4.15%.
HRHEA <10%.

A TUREREFIFIK BEFN > 55%, LRANER F L.




DGP/29-WP/42

Wb A A-11

E6E

5 6 K — BB M IR

rl:ll

6.3 6.2 101 — R MR

6.3.2 BRMHIBRAY

% 2-10 BRIESH AR, UMEMERTIN A LR MEMRREG (63.2.2.1 (a))

DGP/29-WP/3 5 3C 455 4.1.2.1.3 E&:

(BEAEMEIEA) , 55 26 3, 2.6.3.22.1 (S ST/SG/AC.10/50/Add.1) FIARE S 1.2.1.2.1 d)
B

KAERSTERMERBR WED

UN 2814 .
BRMMR, SABE |

ETE

5B 73— AR

7.1.3 FIARIBRHENX

DGP/29-WP/3 5 3456 4.1.2.1.3 Bk

(BEEEMETEAY , 55273, 2.7.1.3 (& ST/SG/AC.10/50/Add.1)




DGP/29-WP/42

A-12 e =% A

AT AL F A E R RIRZ R T AR BRI S5 EO T S 25 U A% 3R A4 5 23 AT A0 I3 P B 5 8 7% P
EOCRMHRE” Ao WER” AR AR S,

EIE

£ 9% —mElYIRAYm, SEERENYIR

NEBE E PSRBT

DGP/29-WP/3 5 (1455 4.1.2.1.3 E&:

(B EMENA)Y , #2923, 2.9.2 (N ST/SG/AC.10/50/Add.1)

9.2 % 9 AKMIXIZE
Wk 2-16 F AR, 9K — S n T,
= 2-16 5 9 BRI

UN 2 AR A
mE
Lithium batteries
42 d, 0
3090 Lithium metal batteries (including lithium alloy batteries) | . 2;9.3
{EEEEM (EREEE SR
3091 Lithium metal batteries contained in equipment

(including lithium alloy batteries)

RERETNESRERM (UFESSHEID

3091 Lithium metal batteries packed with equipment
(including lithium alloy batteries)

EigEARE—ENESRER (BFMaeHEl)

3480 Lithium ion batteries (including lithium ion polymer
batteries)
SEETEM (ARERGYRE T R

3481 Lithium ion batteries contained in equipment (including

lithium ion polymer batteries)
RERETHESFEL (BREEGHE TR

3481 Lithium ion batteries packed with equipment (including
lithium ion polymer batteries)
@iﬁ%@%@&—iﬂﬂ’ﬂiﬁ%%@iﬂ (BFERGHE TR
)

3536 Lithium batteries installed in cargo transport unit
REREREDRESR




DGP/29-WP/42

Wb A A-13

NEERE E P — BT
A
xR E BT

DGP/29-WP/3 ‘5 X 1456 4.1.2.1.3 Et:

(BREEF=A)Y , 56298, 29.2 (3 ST/SG/AC.10/50/Add.1)

Sodium ion batteries

MmE TRk

3551 Sodium ion batteries with organic electrolyte I, 9.4
A B AR TSRS R

3552 Sodium ion batteries contained in equipment with

oraanic electrolvte

B AN R TEIR & R AR TRt

3552 Sodium ion batteries packed with equipment with
oraanic electrolvte

SHNAERRN SR EARE—RNNE TR

Life-saving appliances

HAZE
2990 Life-saving appliances, self-inflating
R, HIEKK
3072 Life-saving appliances, not self-inflating containing

dangerous goods as equipment

IEEERRR R et , A A fal

3268 Safety devices, electrically initiated
M, R

N SHRE B A — ST

DGP/29-WP/3 5 458 4.1.2.1.3 E&:

(BESEM =AY , 529, 2.9.2 (& ST/SG/AC.10/50/Add.1)

3559 Fire suppressant dispersing devices

RAGIHIEE

Genetically modified micro-organisms (GMMOs) and genetically modified organisms (GMOs)
LB kA bt R A R

3245 Genetically modified micro-organisms AFETEYR (W6.2) SUREMHR (I.6.3) & X
HERERMEY {2 B DRV P A R B DR AR Ak, RIS UN 3245,




DGP/29-WP/42

A-14 B A
3245 Genetically modified organisms RN AR B R R AR A, AR BRI . B
HEEEMN FELRT (e 0 F ] 5% 3 8 2 R A P e, TS 2 A 4

ML ARG A it 7% sQ A & R R i =
W e R A R B O R 277 i (I e ), B AR AE
HEAT IR I I BE 24577, AN SEAGH I PR ek ]
WY, R AR K ERN B E Y R )R
R E AN 2 I8

Other substances or articles presenting a danger during transport, but not meeting the definitions of another class
Mt AR A AL T A8 R R SU A R et o

3548 Avrticles containing miscellaneous dangerous goods,
n.o.s.

SRR SNTIS, KBIEMEN
3556 Vehicle. lithium ion batterv powered

USRS TRt AR R ZE 4
3557 Vehicle. lithium metal battery powered
R g Rt AR R

3558 Vehicle. sodium ion batterv powered

LASHES F B2 ith AR B 24

9.3 2t

Xt FL A E (BT

DGP/29-WP/3 5 35 4.1.2.1.3.1 d) Ex:

FE MBS AT FE M 2ETE 4 TP I bt A gt BY 3 5 A ASTE — R i b, WS BT A AR, FR LTS
R\ UN 3090, 3091, 3480 uk 3481, X H ittt Al F it s SR e DL — T 4% Bk 4% H kT8, 251FR:

a) AR TR R EUE I RIS [ CGRI AR T S 11 ESS 38.3 /NI IR BRI K .



DGP/29-WP/42

Wb A A-15

e)

FELHL AT P 25 5 DA PN A R o R B 2 DA i -

1) Bk SR T ARG A G ST 5
2) MAT BRI FURIEh B CRAEAMME A AORE ARl 1 B 5

3) A N3 75 LA e T P ) 3 T P 3D A T LBl e ) A S B

4) FRENAR, BTSRRI R SR ANET . WA R, R R G RERE T LR
5) EHEA, MiREEEIT RN RO E;

6) U R T

7) WMATFERAE GRIEFAREF MY 5 1135853 38.3 iR GRS Y (1) ot 38 B HIth SR P42 1l 44 it 5

8) XA N MBI 7 SR AN VA% B A AT s

9)  HAPRERA WA IERT -

E: TUABRZAMANRNREETEFE. REZHZF0IMNE, 2 EX 1) £9) 7 a5 4FiE itk THRES 9.
LARE— R EE LSRR, EBRTHA XL FREN TR,

f)

ARV AT AN TS R RIS A B A < R b AT TS A B A R . (AR E A213) 462
THIEFAT

i) (AT A AR 4 E 0 A A 7S A B T LS T
ii) I LT HERR T 7e A S E bt I B AR
i) HL AR A A T A A

iv) gﬂi%;@ﬁ#ﬂ‘]%m&?% RAWIEFETE E GRIAAFEFMD) B 1N E5E8 38.3 N7 & IHAG 2Kk 1)
T

(A EEIEAY , 5295, 29.4(g) (I ST/SG/AC.10/50/Add.1) FIAHRE 2 1.2.1.2.1a) B:

0) FREefrics (CEIRREND ERIAIFNRMAL, 2003 4 6 J1 30 H BASE AR ) ri iy b sl e i 1 36 7 R it /s 1) 4 65

A ZHRALIES [ GRISAAREF M) &5 113058 38.3 /N1 4E 38.3.5 BHL & RG22

AR —FRBHER ARG LM A AR RBMETHEN, DURICEARBLHE F 69 b AR

NG,



DGP/29-WP/42

A-16 e =% A

RNEEE E R — B ELT
Fl
X LR E BT

DGP/29-WP/3 5 (458 4.1.2.1.3.1 d) B:

(BREEMEAY , 55295, 295 (Z ST/SG/AC.10/50/Add.1) AL 1.2.1.2.1a) B AL
1.2.1.2.1b) B:

9.4 ST
RO R Y . AR A% R F O R Yt . BRSNS R A A A B e R e, SRR T A R E R R
41, HIERMARE IR S DESEEA A, L4 A BREREMEE (SENE4) » mHBANEEKEEYE B
B, TDAZ S RIAERE E 4n5 3551 BY 3552,
E: BB T RERTFXALET B ahs T .
X H O R L T % Rk H ik, AR

a) ZIE, ARG E RIS EGE E GRIEAATET M) 5 =805 38.3 /T & AR A ZEK ;

E: ) R A LR ZIEY A (BB AATETF Y B 1 3 H 38.3 2K ER, R meyeib
GERT BT 2R KA,

b) RS AR A R R, SR it ERERT IR IR R B BSR4 T R,

C) A LA L AR A 7 b SRR B A R

d)  FNEEZAIFR RSB S R B B, AT B AR B I RS RSB T R A R B (Bl AR (R 22
EN

)  FUCVRIFbR IR 9.3 €) 1) = 9) HE IR E E TR i

) EMSEE MR HIER AR R LR RS E GREAARE T M) 25 1 o5 38.3 ANITER 38.3.5 Brrh HE AR
g

E: R IR B G 6 24 B AR R T BB Y, DAMRARIE A S A T 6 AR ARE A A

SHL,



DGP/29-WP/42

Wb A A-17

£ 3y
BRYImE, HERAEMRHIHRESHINEE
g5
ERMIRE (33-1) Ko

2.1 feleimak (R 3-1) W%RH

2.11 fafeiak (R 3-1) Rk 13 44:

NEBE E R BT BT

DGP/29-WP/3 5 (1455 4.1.2.1.4 B

(B EMETEAY 432 3.2.1 (I ST/SG/AC.10/50/Add.1)

PR “UN QAR — AR RS R e A QA5 (B nEinD i RiZsk B —Fh DL EAHR ke
SR, ARSI s R AR, BRI BT 2 TSR0 T A A SR P A ) b
R E o



DGP/29-WP/42

A-18 e =% A

*3-1 lRYER

B A
£ UN A A
UN Y K& REF | H5k 2% ax LA QR
2 AR %5 Bl SRtk A4 K HE S Bl F WA RRAE [T RKEE
1 2 3 4 6 7 8 9 10 11 12 13
N E R — B AT
DGP/29-WP/3 5 3 {14 4.1.2.1.4 B:
(BREEMTEA) 2 3.2 5, fala¥wk (W ST/SG/AC.10/50/Add.1) :
Aircraft hydraulic power 3165 3 6.1 a '—iq“i‘gl AU 1 Al } EO FORBID|DEN 372 42 L
unit fuel tank (containing a 8 a'";”a ¢ CA7 A48 ghis
mixture  of  anhydrous Toxic IR3
hydrazine and  methyl Consive NL 1
hydrazine) (M86 fuel) Sk A S3
W2 SR A0 5 B s | U
R TR MR SR R
MREY)  (M86 5 #k
B
Aluminium borohydride | 2870 4.2 4.3 + FORBID|DEN FORBID|DEN
in devices S iz
SRS
(BAEREEA) 55 2.0 % 2.0.5.2 (I ST/SG/AC.10/50/Add.1) :
Articles containing 3547 8 See A2 FORBID|DEN FORBID|DEN
corrosive substance, 2:0.6 A88 sRiE ESe
n.0.s.*
EERMMEY R M,
KABIEMEH*
Articles containing 3537 2.1 See A2 FORBID|DEN FORBID|DEN
flammable gas, n.o.s.* 2:0.6 A88 Az iz
LRSS, R
SIEMERY>
Articles containing 3540 3 See A2 FORBID|DEN FORBID|DEN
flammable liquid, n.o.s.* 2:0.6 A88 B Sz
EESMREHYR, R
BIEMERY>
Articles containing 3541 4.1 See A2 FORBID|DEN FORBID|DEN
flammable solid, n.o.s.* 2:0.6 A88 Ariz ESa
EESRERHYR, R
BIEMER*




DGP/29-WP/42

A A A-19
B AL
£ UN A A
UN e RE FER | #H% ax a%k aEM QM
B S S5 | A | ARKE | ARE Fak ALE FR Bl iE LA RXAE | OFAN | RRXEFE
1 2 3 4 6 7 8 9 10 11 12 13
Articles containing 3548 9 See A2 FORBID|DEN FORBID|DEN
miscellaneous  dangerous 2:0.6 A88 Ariz ESH
goods, n.o.s.* A224
EAEFXMBER RN,
KABIEMEH*
Avrticles containing non- 3538 2.2 See A2 FORBID|DEN FORBID|DEN
flammable, non toxic gas, 2:0.6 A88 Az iz
n.0.s.* A225
EFESH - EFHSE
B, RBIEMER*
Avrticles containing toxic 3546 6.1 See A2 FORBID|DEN FORBID|DEN
substance, n.0.s.* 2:0.6 A88 Aric S
EESMHYRNYR, K
BIEMEH*
(BREEMTVEA) 2 3.2 5, fala¥wk (W ST/SG/AC.10/50/Add.1) -
Batteries, containing 3292 4.3 Danget’ if A94 EO FORBID|DEN 492 No limit
metallic sodium or sodium ok A183 ghis AR
alloy + A228
THE BB S &l
Tty
NEBAE B R —BOm A TAET
A
Xof HL LRI A AT
C(EREERETEA) 56 3.2 %, falaik (W ST/SG/AC.10/50/Add.1) MIAHR &5 2.2.7 B:
Batteries, wet, filled with 2794 8 Corrosive A51 EO 870 30 kg 870 400 kg
acid, electric storage JRREERIR Al64
B, B, RERA, A183
ELitioh
Batteries, wet, filled with 2795 8 Corrosive. A51 EO 870 30 kg 870 400 kg
alkali, electric storage t DR Al64
B, B8, REWER, A183
BHIMT A228
Batteries, wet, non- 2800 8 o A48 EO 872 No limit 872 No limit
spillable, electric storage AR A67 N N
Bt JRM, BHW, F Al64
ek A183




DGP/29-WP/42

A-20 A % A
FEAH i
£R) UN HA A
UN £ RE RER | H% a%x % aEM e
4 Ak wEF | ORA | ARk | ARE % HLE FH | Blo LA RRAE | CEHW | RRAE
1 2 3 4 6 7 8 9 10 11 12 13
Battery powered 3171 9 Miscellanco A67 EO 952 No limit 952 No limit
equipment 151 A87 AR AR
Rt A I sk A4
Al54
A
Al182
A214
Battery powered 3171 9 Miscj's"“”” AG7 EO 952 No limit 952 No limit
equipment s A87 AR AR
Lt IR & fek A94
Al54
Al64
A214
(BREEMTIEA) 25 3.2 5, fala¥ak (W ST/SG/AC.10/50/Add.1) -
Bombs, smoke, non- 2028 8 Corrosive H EO FORBID|DEN 866 50 kg
explosive with corrosive TRt Ahiz
liquid, without initiating i
device
HREE, dEIRENE, S
PR, AN
IR E
Butadienes and 1010 2.1 e AU 1 Al EO FORBID|DEN 200 150 kg
hydrocarbon mixture, Py e CA7 A209 S
stabilized, containing more IR3 A229
than 40%20% butadienes NL 1
T_HEMRENARE Us 3
4, REL
B, &7 ek
46%20%
xf BB E BET
DGP/29-WP/3 5 3 {5 4.2.2.2 Bk
Cells, containing metallic | 3292 4.3 Danger if A%4 EO 492 25 kg 492 400 kg
sodium or sodjum alloy + oK R A183
THERIMEER A228

A




DGP/29-WP/42

A A A-21
B AL
£ UN A A
UN e *E RER | H5k 2% ax aFEM M
B S S5 | A | ARKE | ARE Fak AL FR Bl iE LA RXAE | OFAN | RRXEFE
1 2 3 4 6 7 8 9 10 11 12 13
N5 BE B R — B BT BT
DGP/29-WP/3 5 3 {57 4.1.2.1.4 BX:
(BREEMTIEA) 2 3.2 5, fala¥wk (W ST/SG/AC.10/50/Add.1) -
Detonators, electric for 0030 1.1B A226 FORBID|DEN FORBID|DEN
blasting T iz Eiz
BEE, BT
Detonators, electric for 0255 1.4B EXPl'TiVE A226 EO FORBID|DEN 131 75 kg
blasting T B 1.4 iz
BE, BT
Detonators, electric for | 0456 1.4S Explosive Al165 EO 131 25 kg 131 100 kg
blasting PR 14 A226
BE, BT
Detonators, electronic 0511 1.1B A226 EO FORBID|DEN FORBID|DEN
programmable for blasting ikiz Eiz
+
ARIERFSIREE, B
AT
Detonators, electronic 0512 1.4B EXPl'f'VE A226 EO FORBID|DEN 131 75 kg
programmable for blasting B 14 EhiE
+
AIYRIZEFSIIREE, B
AT
Detonators, electronic | 0513 1.4S Exf’l"fi‘/e A165 EO 131 25 kg 131 100 kg
programmable for blasting B 14 A226
+
AIRIZEFSIIREE, B
W H T
Disilane 3553 2.1 EO FORBID|DEN FORBID|DEN
LA, Ehis gz
N T B ERA T AT AT
DGP/29-WP/2 5 3 {15 4.3.2 BL:
Engine, internal 3530 9 Miscella A70 EO 972 No limit 972 No limit
combustion neous A87 AR AR
AR T fE Al54
i A208




DGP/29-WP/42

A-22 A b A
B AL
e UN BA HA
UN Y K& RESF | 5k 2N 4 2h 4 SR A
%Ak %s | WA | ARK | K &% M =23 591 %% b RKAE | QR | BKAE
1 2 3 4 6 7 8 9 10 11 12 13

NSERE E R — BT 217

AR A 1.2.1.8 B

Fuel system components
(including

fuel control units (FCU),
carburettors, fuel lines,
fuel pumps), see
Dangerous goods in
apparatus or Dangerous
Goods in articles or
Dangerous Goods in
machinery (UN No. 3363)
PR ARG CRAEAM
e (FCU) , 5%
MR, HRED
TR R B I 4 SR
R R LR
KIS (UN%'S
3363)

N T sfEAL AT 21T

DGP/29-WP/2 ‘5 L 56 4.3.2 Bk

Machinery, internal 3530 9 Miscella AT0 EO 972 No limit 972 No limit
combustion neous A87 AR AR
PIRRHL 2R IS Al54

Wi A208

N SHRE B OREF — B AT 1217

DGP/29-WP/3 5 3455 4.1.2.1.4 B

Fire suppressant dispersing | 0514 1.4S Exl)l“jfi"e A232 EO 135 25kg 135 100 kg
devices B, 14

RAKFATREE

Fire suppressant dispersing | 3559 9 MiscRetaned A232 EO 961 25kg <ot 100l
devices T } RIS

RAKFATREE #h




DGP/29-WP/42

A A A-23
FAH AL
eS| UN HA A
UN x RE RER | H% o % aFEM M
2 7 % | WA | mRr | RE | A& | AR | BM | APhEE | WM | RKAE | R | RR4E
1 2 3 4 6 7 8 9 10 11 12 13
Gallium conta}ined in 3554 8 J’r;??;st"r;wﬁ A48 EO 869 No limit 869 No limit
T\aﬂrl‘u;ﬁ;;uregp aé'}]l%es A69 7N ANBR
& i R
Isosorbide dinitrate 2907 41 ﬂaﬂ:me BE 3 A40 1 EO 445 15 kg 448 50 kg
mixture with not less than SHEE A49
60% lactose, mannose,
starch or calcium hydrogen
phosphate
SLHRE_HEBRERS
), SELbE. HEER.
K. B A AT
60%
o 5B B R — BT AT
F
XF HL LRI AE AT
DGP/29-WP/3 5 X045 4.1.2.1.4 BORIAIR S 56 2.2.7 B
Lithium ion batteries 3480 9 Misucse”j”eo us3 A88 EO FORBID|DEN See| 965
(including lithium ion Lithium or A99 iz 1965
polymer batteries) N S%(ialtl:g:iégn Al154
E%;E;g)(@%&%ﬁi%? %m% ALG4
2R i — 8
AR T i Al83
A201
A213
Lithium ion batteries | 3481 9 M'Suf”j”w uUs3 A48 EO 967 5kg 967 35 kg
contained in equipment ithiu A88
(including lithium SEERETR 'A%
ionpolymer batteries) ﬁ?m A154
HIERETPIEET R s AL64
(AFEEFREDH T
) Al81
! A185
A213
A220
Lithium ion batteries | 3481 9 M'Suf”j”w uUs3 A88 EO 966 5kg 966 35kq
packed with equipment ithium A99
(including  lithium  ion sl_%gl:?mlgrr\ Al154
polymer batteries) oyl
SR EaLE—RNEE P4 AA%64181
Tt (AIEEE RS BT it
i) A185
A213




DGP/29-WP/42

A-24 Mz A
B AL
%5 UN A A
UN EY KE RER | H5k a% ax aFEM aEM
AR %5 Bl SR AR S HE R Bl E BLAA RKAEE B RREE
1 2 3 4 6 7 8 9 10 11 12 13
Lithium metal batteries 3090 9 Misucse”j”eo us?2 A88 EO FORBID|DEN See| 968
(including lithium ~ alloy Lithium or us3 A99 ghiz 111/968
batteries) T N S(Z)(‘Jaitltlemri :Sm Al154
ti;iil)ﬁ;&ﬂﬂ (BFEHE 4 o ;ﬁ AL64
B it Al83
A201
A213
Lithium metal batteries | 3091 9 Misucj”j”” Us 2 A48 EO 970 5kg 970 35 kg
contained in equipment Lithiu uUs3 A88
(including lithium alloy soéiumrT]igrr\ A99
batteries) T fJLbI?ttev”?\su, Al154
RERETHESE R =k AL64
AT A M BT
(FRHE G SR T BTk Al81
A185
A213
A220
Lithium metal batteries | 3091 9 Misucj”j”” uUs 2 A88 EO 969 5kg 969 35 kg
packed with equipment Lithium or Us3 A99
lglz?t(;llrjfjf::)gT lithium  alloy s%daltltjgi;gn Al54
ATy Ale4
5@ &aLE—enEs ek AL81
BEit (BFEAE&H T P
i)t A185
A213
F S5 WA BRSO AT BT
DGP/29-WP/3 ‘5 3 {15 4.1.2.1.4 B:
Nitrocellulose membrane | 3270 4.1 Solid AT73 1} E2 458 1kg 458 15kg
filters with not more than flarmmable
o Pt A122 Y458 1kg
12.6% nitrogen, by dry A230
mass
THIL AR, % T
i, SRAKRT 12.6%
Nitrocellulose  solution, | 2059 3 g, BE 3 A3 | E0 351 1L 361 0L
o o by e I Y I~/ BV Il Bty
.6% ni , by dry
mass, and not more than Al 1 EO 355 60 L 366 220 L
55% nitrocellulose Y344 0L
AL RIBR S, 1%
TR, EEAKRT
12.6%, S HILLT 43
AKTF 55%




DGP/29-WP/42

R A

A-25

& AR

UN
%y

il

A

RE
Y oxe

3
W

BEER

E3

ok
AR

UN
aE
S

(kS 2

ax
98

A

e

RRAE

4
L
RAAE

10

11

13

Nitrocellulose with
alcohol, not less than 25%
alcohol, by mass, and not
more than 12.6% nitrogen,
by dry mass
BWWHULAHR, LR
ih, SEEAMCT 25%, #%T
R, SR
12.6%

2556

4.1

Solid
flammable
TR

BE 3

A40
A217

EO

452

1kg

15kg

Nitrocellulose with water,
not less than 25% water by
mass

SR AESR, s
i, BKA

f&F 25%

2555

41

Solid
flammable
SR I A

BE 3

A40
A217

EO

452

15 kg

453

50 kg

Nitroglycerin mixture,
desensitized, liquid, n.o.s.*
with not more than 30%
nitroglycerin, by mass
RESHLHBREY, B
B, KRBERER*,
o E T, S E A
fid 30%

3357

BE 3

Al7
A40

FORBID,

[w)
~m
z

B
(N7

FORBID,

Nitroglycerin mixture,
desensitized, liquid
flammable, n.o.s.* with not
more than 30%
nitroglycerin, by mass
ST E R AT,
BB, HRKRBIENE
B9*, #EmET, Fmi
HM AN 30%

3343

BE 3

A40

FORBID,

FORBID,

-]
m
P4

B

i

Nitroglycerin mixture,
desensitized, solid, n.o.s.*
with more than 2% but not
more than 10%
nitroglycerin, by mass
BSHEERREEY, B
g, KBEAEH*,
o E T, S H
T 2%, EARET 10%

3319

41

Solid
flammable
Sy

AU 1
BE 3
CAT7
IR3
NL1
us 3

Al
A40
A68

EO

FORBID,

=)
. m
zZ

P
(N7

499

0.5 kg

Nitroglycerin solution in
alcohol with more than 1%
but not more than 5%
nitroglycerin
THICHERERERR, S0
HhE T 1%, B4R
T 5%

3064

Liquid
flammable
kA

BE 3

A40
A188

EO

FORBID

DEN

371

5L

Nitroglycerin solution in
alcohol with not more than
1% nitroglycerin
HULHMZERR, &M
WHMA KT 1%

1204

Liquid
flammable
Pl st

A40

EO

371
Y341

5L
1L

371

60 L




DGP/29-WP/42

A-26 Mz A
EHL AL
%5 UN A A
UN R V&3 RER | H% X @R oA QR
B2 3 Ha | A | ARk | A& e M = B & A REXAE | GRHHE | RRAEE
1 2 3 4 6 7 8 9 10 11 12 13
Pentaerythrite 3344 4.1 BE 3 A40 1 FORBID|DEN FORBID|DEN
tetranitrate mixture iz iz
desensitized, solid, n.o.s.*
with more than 10% but not
more than 20% PETN, by
mass
ElA 2k M EE U HERESR
&Y, BEH, RBMER
BRI, R, &F
VY EE DY R R EE e T
10%, fHAEIL 20%
Pentaerythritol 3344 4.1 BE 3 A40 1 FORBID|DEN FORBID|DEN
tetranitrate mixture ikiz iriz
desensitized, solid, n.0.s.*
with more than 10% but not
more than 20% PETN, by
mass
BIAS 2=k UEZ PO R ER BESR
a1, BEH, KBEM
ERY*, I, g%
DY DY A R R
10%, fHAEIL 20%
PETN mixture 3344 4.1 BE 3 A40 1] FORBID|DEN FORBID|DEN
desensitized, solid, n.o.s.* 43z ST
with more than 10% but not
more than 20% PETN, by
mass
BIAS B ROR S, e
B, RBIEHE R
sk, EmEE R KT
10%, HAKT 20%
NEBE B R — B A TE T
A
Xf B LI AE BT
DGP/29-WP/3 5 X /F45 4.1.2.1.4 BIAUAIR L4 2.2.7 Bt
Sodium ion batteries | 3551 9 Mg A88 EO FORBID|DEN See| 976
with organic electrolyte Lithium or A99 pkia 976
EE I AL etiies Al154
3 JRI — Al183
Tt BT A227
it
' A228




DGP/29-WP/42

A A A-27
B AL
#A UN HA A
UN x RE RER | H% o % aEM QM
2 AR %5 Bl SRtk A4 K HE S RS 2 WA RREE [T RKEE
1 2 3 4 6 7 8 9 10 11 12 13
Sodium ion batteries | 3552 9 M= A48 EO 97Y 5kg 7Y 35kg
contained in Lithium or A88
equipment with organic S A99
electrolyte el — A154
B A WL AR R 2 2 o Al85
B EPRIHE T A227
A228
Sodium ion batteries | 3552 9 TR A48 EO 7Y 5kg 97Y 35kg
packed with Lithium or A88
equipment with organic S A99
electrolyte %klﬁ!; i Al54
B AT WL AR R 53 e Al85
BERE—ENNE A227
FHEth A228
NG B R — B AT BT
DGP/29-WP/3 5 3 {55 4.1.2.1.4 Bt:

Tetramethylammonium 3423 86.1 8 ) A113 Hi E2E5 859 15kg 863 672 50-kg 15 kg
hydroxide, solid FEPEF A234 Y-844665 5Kg1lkg
ESSEHmRE TR
Tetramethylammonium 3560 6.1 8 o Al113 | E5 651 05L 657 25L
hydroxide aqueous feymen A233
solution with not less than B AR A234
25% tetramethylammonium
hydroxide
SEMMBEKAER, A
EREAUILEE S S
25%
Tetramethylammonium 1835 8 6.1 Corrosivegs} A3 1 E2 851 1L 855 30L
hydroxide  aqueous . A113 E1 Y840 05L
solution with more than PR A233 W 852 5L 856 80
2.5% but less than 25% A234 v841 1L
tetramethylammonium
hydroxide
SEHMBRERKER, A
FAGNY BT 2.5%
{E/NT 25%
Tetramethylammonium 1835 8 F,C,?!{’r;s%’; A3 11 El 852 5L 856 60 L
hydroxide aqueous solution . 8 A233 Y841 1L
with not more than 2.5% A234
tetramethylammonium
hydroxide
SENMBERKIER, &
R - Y B0k
2.5%




DGP/29-WP/42

A-28 Mz A
B AL
%5 UN A A
UN B RE RER | H% X @R oA QR
2 A Sy | AR | RRE | ARZ e M L 15191 3% A REXAE | QEHY | RAEE
1 2 3 4 6 7 8 9 10 11 12 13
Trifluoromethyltetrazole 3555 3 e A40 1 EO FORBID|DEN FORBIDDEN
sodium salt in acetone with SR eSe ESH
not less than 68% acetone, by
mass
= A FRE M m s E R
B, ARSI AT
68%
R EBAE BRSO AT BT
F
X FLB R E R AETT
DGP/29-WP/3 5 XC/F45 4.1.2.1.4 BIRUAIRE 45 2.2.7 Bt
Vehicle, lithium  ion 3556 9 Miscellaneo A87 EO 952 No limit 952 No limit
battery powered Lithium or Al118 ANBR AR
PUEEF A NNE sedtum i A120
L S — A154
SR T A214
it
Vehicle, lithium metal 3557 9 Mislf:"a"e" A87 EO 952 No limit 952 No limit
battery powered Lithium or A118 AR AR
LB & Bt A s R ZE Sgtl:::i;gn A120
L G — A154
ST A214
it
Vehicle, sodium ion 3558 9 Miscellaneo A87 EO 952 No limit 952 No limit
battery powered Lithium or Al18 ENH AW
B TRt AR I e A120
atteries
L o — Al54
AR T A214
it
" A231




DGP/29-WP/42

R A

A-29

NSERE E R — BT 21T

*3-1 RYER

B2 3-1  SCHGAT BT

DGP/29-WP/2 5 U145 4.1.2.2 Bk

& AR

UN
s

il

A

RE
Ao
i3

UN
ax

o

EEEZN

HLE

k&

B

SEAL

e
A

0
et
RAAE

A
¥ QM
LA RRAEE

1

e
T

9

10

11

12 13

Guanyl
nitrosaminogua
nylidene
hydrazine,
wetted with not
less than 30%
water, by mass
BE -EHET
BRE M, B
B, %A
i, AKAK
T 30%

0113

L1A

FORBIDDEN
£8i%

FORBIDDEN

ok
~Nia

Ethyl
ketone
ZH-RIARZ
i

methyl

1193

Liquid flammable

E2

353

5L

Y341 1L

364 60 L

Hydrogen
cyanide,
aqueous
solution with not
more than 20%
hydrogen
cyanide or
Hydrocyanic
acid, aqueous
solution with not
more than 20%
hydrogen
cyanide
SEBRELs
KB, FEAMNL
BA T 20%
R EREBKE
&, TELEAR
it 20%

1613

6.1

FORBIDDEN

FORBIDDEN

Calcium
hydrosulphite
E=THREBES
15

1923

4.2

Spontaneous
combustion
T

E2

467

15 kg

470 50 kg

Dibromodifluor
omethane

1941

Miscellaneous
ZRIRSE A

El

964 100 L

964 220 L




DGP/29-WP/42

A-30 AP A
AL SEAL
£33 | kZ 7 UN A A
UN x| AR 73 | H% | ax QA QR QA
AR %5 | A JE3 AR 3| AR | FAR 191 % RRKEE A RKAE
1 2 3 4 5 6 7 8 9 11 12 13
Pentane-2,  4- 2310 3 6.1 Liquid f('g""""ab'e 1 E1l 60 L 366 220 L
dione Toxic Y343 2L
B2, 4-1% R SRR
FIEWIT
Adsorbed gas, 3514 2.3 2.1 AU 1 A2 EO FORBIDDEN FORBIDDEN
toxic, CA7 #*ia #iz
flammable, IR3
n.o.s.* NL 1
WM S, FiE, uss3
2, K51E
HEHY*
Adsorbed gas, 3517 2.3 21 AU 1 A2 EO FORBIDDEN FORBIDDEN
toxic, 8 CA7 *#®in #iz
flammable, IR3
corrosive, NL1
n.o.s.* Us3
R B S 4, 1%,
SR E h T,
RBIEMERT>




DGP/29-WP/42

Wb A A-31

E38

R E

R 3-2 HHAE

DGP/29-WP/3 ‘5 3455 4.1.2.1.4 E%:

(BEAEMEILA) 45 3.3 2 SP 28 (I ST/SG/AC.10/50/Add.1) :

A40  (28) XTI AT A AR ST CRAE AR () 71 70 5 AN S [ B B R (9 L7 AR B A ) DU IR 3 3 2Rk
41T E B (SR 2385y 3.1 4 RIEE 235y 4.2.4) o WIARVEBHRRRER, XA AT A £, 25 40
PRARXEVED) SR S B AN B L ik Hf -

A67  (=238) FEIAE LA T AIIRANAIG A L 22 6lle h,  WERBCH BBA o, T2 B R it .

AL 2.2.3 B

Bl L R A S5OCIRIREESR AT, MR ST BRI AT, AR B aa i i vl A 52 A< 40 U R
o LS S A T B AR BRI A o AR A S e A T 7 F B R DA PR B A B)
TIEE . B SR AU e #,  DABT IR N AU

Q) ERILR (Blfn: T, XPERER IR R AT X T i, WOT I IER:, X
REEHI R Z AR 5 M

b) =EAMAZN.

TERATAS PSS, B2 i BRI AN IR AR SRR E 5 ABT .



A-32

DGP/29-WP/42

I A

A tm

UN

(BEEE =AY 55 3.3 8, SP 365 11366 it 4k kBT, Bk

AB9

A AR SIS, NS AH U R«

a)

b)

BRITE 24N, BT S M RS AR, AR EE MR EER S 2 159, H
PR NS B B AR o 2 e IR AR B 8, TR IR WIS 2% 1 T A & A A 38 ok B
I b 7 B TRR

FRITR AN, BEAE 100 mg &, HEEE AR, 2BREFNCRFTERR. Bl
PSRRI E A 1 g BEAR,

TERATIZE I8 3R, WIRTE NS 1R B _EARWA A 2R H1 B FREAE R E 5 AG9.
E: AR A SEITE, LE 1445 2.6,

N1 &K A B oK B AT BT

DGP/29-WP/2 5 455 4.3.2 -

AT0

PIRAC BB RE R b A SR LES T 18 R B AUS IR = N — N, HLas s E ighm, Jf
HSA i sl A R, A B8 fis AN S A U R 1), {EL A0 2 DA 26 4F

2)

b)

SRR R B A B L
1) RENWURIED SRR — FAAT S AR S BT 2 P AE AL 5

2) L PLEECHARSE B RREHE AR B AR ATIRORE, BUE MR E & ik, THRR TR
IF ERHUE S M R KR AN

3) KBEIWLHEANREL R GBCH I BWUE, TR IRRVE R O B s R S i, S KB LA R
. DLAR TR B AR

Gy RS TRE f A RR Sh LB F it A B AL

1) BB RGLMZE e G IF A T AR SR A B A LU B G R
2) HTIERGEHA: IR TR S 285 FI7E 20°C I ANEE RS 200 kPa;

3) LB NHeHIEE A

4) FCIBARIZE NSRS T B0, A O 7 EE AT, RN
A A2 L DRI AE A R -

AU —MEESZRE N AL, (5 NS R EIE B2 5388 N 24k

I SRAE A SRR, MIAE R AR WS DR IS B, M ZUHE D238 B AR W] AN 52 BR 1 ) - R AL RS IR 5
5 A0,

WK SIHLERRR R R SR DLES T 18 R SIS it R N — . HLas s B yigh, Jf
ESA At s A SR s A B8 F I AN 32 A U PR 1), {EL 2305 2 DA T 2



DGP/29-WP/42

Wb A A-33

NEBE E R RS AT BT
A
X AN E BT

DGP/29-WP/3 5 {145 4.1.2.1.4 BAAI AR 45 45 1.2.1.3.1 a) EX:

(PO EMFIGA) 28 3.3 %, SP 310 M4k KIEIT. 1Bk

A88

HH T8 B AT LA 0 A 7 2 A A e v Y B R B B T R B B R B S T A i (B
SREAE PR A 100 AN bt v bk Bl R i SR T S B ) A s e R B
PR T RIS R, BRI A E (BRI AARAET Y AOHE 11 AR 38.3 TR ZEREEA T kY, 4
REIR K FZE NPT R E A %24 R F B AR R B3] 910 thrZEk, mTIELRHL L
o

FEIZ TR 00 20T B — 9 50 A7 00 B A PR SO o DA 200 S R 0 it 8 3 SO A Ly IS AR P R R v 1E 4T

B4,

T3 3-1 58 13 AZHUE AR AT, i 203 Y L B R It ) o o T AR L 35 T3

(e EREJEA) 55 33 %, SP 310 EM Y4k AT BEAIAIRE 2 1.2.1.2.1a) BL:

A99

Tt 3-1 45 13 KEAIA L] 965, 966. 967. 968. 969 #H. 970, 976. 977 Al 978 &5 | Fi#H & HIFEHL
B BRI aneT, A EE e B B B e thors B s (R UN 3090, 2-UN 3480 5k UN3551) , f#5
5 & Ak — AT e AR A P AR vt B T CEP UN 3091, =i-UN 3481 B UN3552) , fF&f <A
YIS | T HARER D, WIRAME R EREZEE AR E G 5 R H A a R U 974 (1 #
3R, JFREW LT 35 kg.

FLIE B AL ZTRE M — G HESC AR . AR SE I b i SCAF _ B AR BRI 2 AT 18 -

Y 38 SR A B oM T AT BT

DGP/29-WP/3 5 L1455 4.3.2 B

A107

(=301) A2k B ACE A T4 ah A3 00 5% B W it o O EL IR S 70 R SE e i O B, 0L AR EL R . 0z

PUER EAR 3-1 W E4A VizmT AR, WABERA%E.



A-34

DGP/29-WP/42

I A

A tm

UN

U R B AR S-S B 0 ) i ) e B 2 ) 962 T SU VR PR &, HLAER b i & (B
EEMEEA) FIRFRAE 301 IR, Wi R BEAE 4R A B RS B NPT A 56 24 R AR A i 1)
P A RAERI TSI T A REiz i

BAREAE IR 962 L E T HE, EW IR RESH &% 5T 7 UN 3077 — MIMEH B EMESYIR,
RBIEMER], F/5k 5 AT UN 3082 — B RENRSHR, RBIEMNEW. GRSt
AR A faE R AR

XN E&H UN 3077 — MFEFBEMESYIR, KBEMER, I/ UN 3082 — MMEFRENRS
MR, KRBIERMENYT, BEAET 5 ATHEL 5 T 52 A4 A 52 2 41 I R il o

VE: AdEzELE aE B IUN-3363 Wy 4G ey e LG 8 e Mty e A B R 0 s e
= ‘ L0 DK e RS AR S BRI (B E AT LAY
q‘%%&%k 301&1%&’3*5:2 ’5@%‘& ((Ilfé/\l%lusz EARY RAEA R, Nizdhiue)n ki
IR e 2303 5 F 6.1 £ 6.6 AT,

NEBE E R FF B AT BT

DGP/29-WP/3 5 X458 4.1.2.1.4 EX:

(B R

EYEA) %5 332, SP280 (M ST/SG/AC.10/50/Add.1) :

Al15

(280) A% HEM T M. MHBMT SN ZERE, PIIMBERTRAURE. [RRAM. B LW IR

FEAMPEKNEEE, I B EEE 1 2RaR MBI EE Jnnﬂ/ﬂ%nn T’Eﬁéﬂﬁiﬁﬁﬁ, LUP SRty Ry
P IE N DG E GREA AT R A 5@ I RI FR 5 6 o) HEATILRE, REBRARLE, KE
I SEAAR BE J) I g B TR, T HL A T 8 BELTS A0l SR I 7 s FL A S S e 1 4 S e 1 i 2k

AV

AL B ANIE T 2 4 B 955 (UN 2990 11 3072) ik ik 2 B Bl K K B A2 B (UN 0514 Al
3559) .

X e E BT

DGP/29-WP/2 ‘5 3L/ 45 4.3.4 BX FIAHR 4545 2.2.3 Bk

Al123

AFHEHTER 3-1 **%ﬁﬂﬂjﬂ’l “Batterles electric storage” (E ) o MR TREH

e EEhE B AIEL AR A, G M AT AT 7 B ER b B DL O B DB E . WA

HRLT B e %, CABT IR A TE

a) FEILZ (lhn: wFTrh, 6 ERER 00 AR A GA IR TR, WIT IR, X
PRI AR L %) 5 A

b) AR,
FERATZ RIS B, 508 B A JRR A SZ IR B T REARA AL E 5 AL23.

ARG (RFID) #5268, FRAE L RMETLE 7 AR AENRE, ESRBERE T E
o XL BABTIRE T, LA EHE I BRSSP, BRRERIZT A SNHE SR G4
T RS EE T IZEENS KRB TIES g ER., ITRREE




DGP/29-WP/42

Wb A A-35

A tm

NEBE E R BT BT

DGP/29-WP/3 5 {445 4.1.2.1.4 B

(BEAEMZ=IEA) 55 335, SP252 (I ST/SG/AC.10/50/Add.1) :
A129 VAR, P AR st 0-20,— R HE A 800 KR
AL R IRV AE T 940 F T E A% B Fizk:
a) VAR R R I A RS A 93%;
b) LS A T%HIK:
o) VEBRTEIAY) & BT 0.2%;
d) RIS T A BT 0.029%N AL A
e) 1625 CTUIE, YIRS RN 10%HKE B pH HE 5 R 7 218 UK
f) VAR VPSRN 140 €.
AN, R BIRGVE U R B E RN, 76 F 514 T AR A 40 00 R )
a) VAR & BT 80%;
b) LRI RS RS 0.2%;
o) BRI FTA B WA PR A
d)  PEBARRE AT A bR
(A EME=TEA) o5 3.3 5, SP328 (I ST/SG/AC.10/50/Add.1) :
AL46  (328) A% HIE M THRBH A, A5 AE7E R & I 5 B & S TE IR & . S TERRR it R 5

I EE R IRE R R A 2 — IR R R &, SRR AR A B P AR R R . Rk R
RAREAEIRE . B IR TR ] ) R B RO M o Rk b, S B AR A R R FE
B, HVTH R I A RE WS B I RBHEE IE WS 41 T R

5 R R R v By, T 2B B T 100kPa (R (N ERIE J1iRE, A & AR .
%7 E5H & BRSNS IRE BIb S AT SRR E AL62 24k, FLAh SRR R it £ i B2,
ALFEREAE SRR B b R G b B A AR B R 8 2 — 34 B RRL FEL L, R R WA TE B A T g
R RGWIRNITT R E, AERsEId 7E R R LTI 1.2 KBE R, IR NN .
BRI RGN A 4R it . o4 B T A AN TR R, WHEIRALH, JEEM
REf) UN 3091 “£7EG &P HESERM” - ZUN 3481 “E7Eg &P REEFEM” 5 UN 3552 “%&
EREFRMBETHEM” M2 HME T LItE.



DGP/29-WP/42

A-36 e =% A

K@l UN

NEBE E R RS HAT BT
il
xt LI E BT

(BEEEMEIEA)Y 4 3.3 %, SP376 (I ST/SG/AC.10/50/Add.1) i
AREL 1.2.1.3.1a) B

Al154  (=376) FRILIS KR E N RA AT AR A S BUGRIVAE . i Bk T BRI 1) S T LI
BRI AR, B v S B B AT RS T S il R G T e e S TR R A 1 345 A ) B
BT TCVEA A E A SR ) FR S B )

bR E N CRBIR, WSR-S E GREF AR AT M) AHCHE P E 50 S8 B 1 #E
T T RO B A <R L b RV AR T R B . CE AR R T, X T RE LA (E
AR T

a) A TR B A R A B R
b)  FEXZ T O M R ) R S B R It B
C)  AFAEY) BT IR ) FL S B

FE PP A B RS B b T3 A7 AE SR BB BRAZ BT, AR 2 bt L R ™ i 3 T B A P 22 A v
INCAVPAY BT 5, B S i m S B ARt 22 SRR BRSO AT PP B B PP AL B R A
TEASR T LA b

a)  AVEfER, W Kk AR I TR
b  FhLh A b i D R 0
) WIEHURER, WA E AT, S R
d) AR R B AR, e BRI B
o) AN E it AR R
f) PR 2R G AT P e S L I A 1%
AR S 2.2.7 B
Al64

RAEHT

DGP/29-WP/3 ‘5 U1 2F 4.2.2.2 B

Al83 A2 4h R 1 A2 8 N BT 1 0 ) 5 00 2 SR A vt 7 DO 4% 0 23 i A2 P o R i Yt A Dy T
AL TR F 3 o 0 F S B R



DGP/29-WP/42

Wb A A-37

K@l UN

(BEEF =AY %6 3.33, SP360 (M ST/SG/AC.10/50/Add.1) :

A185  (360) &4 HHH 4w rith . a4 B F th A B H SRS ) 26, R UN-34 70 R St R ZE Al Y
FEIUAN UN 3556, WS TFHMAFINMZER, o UN 3557, DSBS BH B AT NRZER, 0 UN
3558, LANEFHLt AN RIZE.
AR E A E . (T s B A SR At M I, AR UN 3536 REKEBE
chY$B

N 1 &K N A B oK B T AT BT

DGP/29-WP/3 5 X455 4.3.1 Bk :

A190  (373) &AL IEAR N = IR ACTI AR ) rh R S R S AL AR A K H IS, (ELA 0 A2 LA A

a)  =FHALHHE I 1 5w R SR B AN R b TR AR I B LA R AR R 4 TU\TﬁE{%ZISéHJDI'J
Eﬁﬁﬁﬁﬁmﬁ*fﬂ B%*ILLEHJ ﬁ’ﬁTJA %ﬁﬁ 3 1 % 12 *‘%H 13 *‘Fﬁ/fﬁ’] “Hhe” )rTl“ G

@Mvﬁ/ﬁﬂu\?mﬁ::

ai) AR PRI B AR D600 2 R 95 A
i) AT AR PRI 1 I I 7E 20°CR R 105 T irZand H
H2) AR R SAEAFRE 13 7
RN 35 00 ZBURRLHRE 7 MR i (RIE 7 S HEAT 11 i 5
E: A B4 REA 1SO 9001: 2008 A K Z T HZ 4,

i/l\tfﬂﬁaaﬁfﬁiﬂ BT IE 4 JE G B A R B A . X BRI B i /N R
JE F14 Bt 2R A% R AIE B 46200k 1 800 T A1

vB) R MMRINGREIA A Z B L AR 1 <1070 em®/s B B AR vEREAT It
bii) 159 S A2 i A S A A6 AL IR A0 T T7 s AT B

i) EATLAUE B R A R A, B AL R A B AR VR e ER A A
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APPENDIX C
(English only)

AMENDMENTS TO THE EMERGENCY RESPONSE GUIDANCE FOR
AIRCRAFT INCIDENTS INVOLVING DANGEROUS GOODS
RECOMMENDED UNDER AGENDAS ITEM 2 AND 9

Amendments to manage aviation specific risks

Paragraphs 9.1 and 2.4.1 of this report and paragraph 3.2.4.1 of DGP/28-WP/3:

Section 3

EXAMPLES OF DANGEROUS GOODS
INCIDENT PROCEDURES

3.3 CABIN CREW PROCEDURES FOR DANGEROUS GOODS INCIDENTS
IN THE PASSENGER CABIN DURING FLIGHT

This section consists of cabin crew procedures for dangerous goods incidents in the passenger cabin during
flight involving:

a) battery / portable electronic device (PED) fire / smoke (see 3.3.1);
b) overhead bin battery / portable electronic device (PED) fire / smoke (see 3.3.2);

c) overheated battery / electrical smell involving a portable electronic device (PED) — no visible fire or
smoke (see 3.3.3);

d) PED inadvertenthyrcrushed-erdamagedfallen into / trapped in electrically-adjustablea passenger seat
(see 3.3.4);

e) battery / portable electronic device (PED) fire / smoke on the flight deck (see 3.3.5);

f) _battery / portable electronic device (PED) fire / smoke when fire containment equipment is carried on
board aircraft (see 3.3.6);

___eg)fire involving dangerous goods (see 3.3.57); and
fh) spillage or leakage of dangerous goods (see 3.3.68)

Note. 1— Although this gquidance material presents sequences of tasks, some of these actions occur
simultaneously when carried out by crew members in a multi-cabin crew operation.

Note. 2— The operator should ensure its aircraft are equipped with appropriate firefighting _and
protective equipment for use by crew members.
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Note. 3— In a single cabin crew member operation, some of the actions listed in this section should be
carried out with the assistance of other persons (e.g. able-bodied passengers). The operating cabin crew
member should assign those persons to communicate with the flight crew and provide back-up while the
cabin crew member fights the fire.

Note. 4— Although this guidance refers to passenger PEDs, procedures are also applicable to crew
member PEDs.

3.3.1 Battery / portable electronic device (PED) fire / smoke

Procedures for battery / portable electronic device (PED) fire / smoke

Step | Cabin crew action

1. IDENTIFY THE ITEM

4. DOUSELEAVE THE DEVICE WATHIN ITS PLACE AND POUR WATER (OR OTHER
NON-FLAMMABLE LIQUID) ON THE DEVICE
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Procedures for battery / portable electronic device (PED) fire / smoke

Step

Cabin crew action

LEAVE THE DEVICE INATS PLACE AND-MONITOR FOR ANY_NDICATION OF
REIGNITION_AND CONTINUE TO POUR WATER (OR OTHER NON-FLAMMABLE
LIQUID) ON THE DEVICE

[~

OBTAIN A SUITABLE EMPTY CONTAINER

|

FILL THE CONTAINER WITH ENOUGH WATER (OR OTHER NON-FLAMMABLE

LIQUID) TO SUBMERGE THE DEVICE

|©

PLACE THE DEVICE IN THE CONTAINER AND COMPLETELY SUBMERGE IN
WATER (OR OTHER NON-FLAMMABLE LIQUID), USING PROTECTIVE
EQUIPMENT

STOW AND SECURE (IF POSSIBLE) THE CONTAINER TO PREVENT
SPILLAGE

MONITOR THE DEVICE AND THE SURROUNDING AREA FOR THE
REMAINDER OF THE FLIGHT

APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT
DESTINATION

: : - .




c-4

DGP/29-WP/42

PR C

3.3.2 Overhead bin battery / portable electronic device (PED) fire / smoke

Procedures for overhead bin battery / portable electronic device (PED) fire / smoke

Step Cabin crew action

1. APPLY FIREFIGHTING PROCEDURE

2.

3. DOUSELEAVE THE DEVICE BAGGAGEXWITHIN ITS PLACE AND POUR WATER
(OR OTHER NON-FLAMMABLE LIQUID) ON THE DEVICE (BAGGAGE)

4. MONITOR FOR ANY INDICATION OF REIGNITION AND CONTINUE TO POUR

WATER (OR OTHER NON-FLAMMABLE LIQUID) ON THE DEVICE

WHENWAIT UNTIL THE DEVICE HAS COOLED
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Procedures for overhead bin battery / portable electronic device (PED) fire / smoke

Step Cabin crew action

6. OBTAIN A SUITABLE EMPTY CONTAINER

7. FILL THE CONTAINER WITH ENOUGH WATER (OR OTHER NON-FLAMMABLE
LIQUID) TO SUBMERGE THE DEVICE

8. PLACE THE DEVICE IN THE CONTAINER AND COMPLETELY SUBMERGE IN
WATER (OR OTHER NON-FLAMMABLE LIQUID), USING PROTECTIVE
EQUIPMENT

9. STOW AND SECURE (IF POSSIBLE) THE CONTAINER TO PREVENT
SPILLAGE

510. MONITOR THE DEVICE AND THE SURROUNDING AREA FOR THE
REMAINDER OF THE FLIGHT

611. APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT
DESTINATION

3.3.3 Overheated battery / electrical smell involving a
portable electronic device (PED) — no visible fire or smoke
Procedures for overheated battery / electrical smell involving a
portable electronic device (PED) — no visible fire or smoke

Step Cabin crew action

1. IDENTIFY THE ITEM

2. INSTRUCT THE PASSENGER TO TURN OFF THE DEVICE IMMEDIATELY

3. REMOVE POWER
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Procedures for overheated battery / electrical smell involving a
portable electronic device (PED) — no visible fire or smoke

Step

Cabin crew action

INSTRUCT THE PASSENGER TO KEEP THE DEVICE VISIBLE AND MONITOR
CLOSELY

. _ : L "

- SMOKE ORFLAMES APPEARAPPLY PROCEDURES FOR

a)— Apply BATTERY / PED FIRE / SMOKE procedures (see 2.3.1). IF SMOKE OR
FLAMES APPEAR

APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT
DESTINATION

@—%WW } } 0
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3.3.4 PED-nadvertenthycrushed-ordamaged-in-electrically-adjustable fallen into / trapped in a

passenger seat

Procedures for PED-inady /crushed-ordamaged-ine
fallen into / trapped in a passenger seat
Step Cabin crew action
1.
21.
32. RETRIEVE AND USE PROTECTIVE EQUIPMENT - H=AVALLABLE
3. NOTIFY THE PILOT-IN-COMMAND / OTHER CABIN CREW MEMBERS
4, RETRIEVE THE ITEM IF SAFE TO DO SO
5. JF- SMOKE OR FLAMES ARPPEARAPPLY PROCEDURES FOR
a)-Apply BATTERY / PED FIRE / SMOKE procedures {see 3.3.1). IF SMOKE OR
FLAMES APPEAR
6. MONITOR THE SEAT AND THE SURROUNDING AREA FOR THE REMAINDER
OF THE FLIGHT
67. APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT
DESTINATION
: , o '
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3.3.5 Battery / portable electronic device (PED) fire / smoke on the flight deck

Procedures for battery / portable electronic device (PED) fire / smoke on the flight

deck

Step | Cabin crew action

1. RECOGNIZE SIGNAL FOR FIRE / SMOKE ON THE FLIGHT DECK

2. APPLY FIREFIGHTING PROCEDURE

3. REMOVE THE DEVICE FROM THE FLIGHT DECK

4. CLOSE THE FLIGHT DECK DOOR

5. APPLY PROCEDURES FOR BATTERY / PED FIRE / SMOKE IF SMOKE OR
FLAMES APPEAR

6. APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT
DESTINATION

3.3.6 __Procedures for battery / portable electronic device (PED) fire / smoke when fire containment
equipment is carried on board aircraft

Due to the guantity and diversity of existing fire containment products available to operators, it is not possible
to design a procedure that encompasses all products. Therefore, this section provides overarching quidance
for the use of such equipment. The operator should develop detailed procedures based on the original
equipment manufacturer (OEM) instructions. If carried on board the aircraft, one of the fire containment
equipment should be located in the flight deck. Additional fire containment should be carried in the cabin.
They should be placed in a suitable location(s) that is easily accessible by the cabin crew. When operating
multi-deck aircraft, the operator should assess the need for additional fire containment equipment on each
deck. Cabin crew members should use the equipment following the OEM'’s instructions, which should be
incorporated in the cabin crew operations manual (CCOM). Cabin crew members should be drilled and
capable in the use of the specific fire containment equipment carried on board the operator’s aircraft.

Note.— Fire containment equipment may not be suitable for all types of PEDs, due to size and shape.
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3.3.57 Fireinvolving dangerous goods

Procedures for fire involving dangerous goods

Step Cabin crew action

1. IDENTIFY THE ITEM

2.

3. MONITOR FOR ANY-REIGN/TION INDICATION OF REIGNITION
a)—— I smokelflames reappear,repeat-Step-2.

4, ONCE THE FIRE HAS BEEN-EXTINGUISHED
a—ApplyAPPLY PROCEDURES FOR SPILLAGE OR LEAKAGE OF
DANGEROUS GOODS precedures-ifrequired(see-3.3.6)., IF REQUIRED, ONCE THE
FIRE HAS BEEN EXTINGUISHED

5. APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT

DESTINATION

: , . .
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3.3.68 Spillage or leakage of dangerous goods
Procedures for spillage or leakage of dangerous goods

Step Cabin crew action

1. NOTIFY THE PILOT-IN-COMMAND / OTHER CABIN CREW MEMBERS

2. IDENTIFY THE ITEM

3. COLLECT EMERGENCY RESPONSE KIT OR OTHER USEFUL ITEMS

4, DONRUBBER GLOVESRETRIEVE AND sMokEHOOD USE PROTECTIVE
EQUIPMENT

5. MOVE PASSENGERS AWAY FROM AREA AND DISTRIBUTE WET TOWELS
OR CLOTHS

6. PLACE DANGEROUS GOODS ITEM IN POLYETHYLENE BAGS

7. STOW POLYETHYLENE BAGS

8. TREAT AFFECTED SEAT CUSHIONS / COVERS IN THE SAME MANNER AS
DANGEROUS GOODS ITEM

9. COVER SPILLAGE ON CARPET / FLOOR

10. REGULARLYINSPECTMONITOR ITEMS STOWED AWAY / CONTAMINATED
FURNISHINGS

11. APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT
DESTINATION
%—ABWW’ j j g
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3.4 AMPLIFIED CABIN CREW PROCEDURES FOR DANGEROUS GOODS INCIDENTS
IN THE PASSENGER CABIN DURING FLIGHT

This section consists of amplified cabin crew procedures for dangerous goods incidents in the passenger
cabin during flight involving:

a) battery / portable electronic device (PED) fire / smoke (see 3.4.1);
b) overhead bin battery / portable electronic device (PED) fire / smoke (see 3.4.2);

c) overheated battery / electrical smell involving a portable electronic device (PED) — no visible fire or
smoke (see 3.4.3);

d) PED inadvertenthyrcrushed-erdamagedfallen into / trapped in electrically-adjustablea passenger seat
(see 3.4.4);

—=e __e) battery / portable electronic device (PED) fire / smoke on the flight deck (see 3.4.5);

___f) fire involving dangerous goods (see 3.4.56); and

fg) spillage or leakage of dangerous goods (see 3.4.67).
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3.4.1 Battery / portable electronic device (PED) fire / smoke

Amplified procedures for battery / portable electronic device (PED) fire / smoke

Step | Cabin crew action

1. IDENTIFY THE ITEM

It may not be possible for cabin crew to identify the item (source of fire_or smoke)
right away, especially if the fire has started in a seat pocket or the device is not readily
accessible. In this case, cabin crew should apply firefighting procedures-sheuid-be
applied, as a first step-_(Step 2) and then attempt to identify the item (Step 1). If the

item is contained in baggage, the crew’s actions would be similar to the actions for a
device that is visible or readily accessible.

2. APPLY FIREFIGHTING PROCEDURE

a) Apply communication procedures.
b) Use appropriate firefighting equipment and protective equipment, as required.

c) Fight fire.

d) Manage passengers and cabin, as required.

During any occurrence concerning a fire in the cabin, the cabin crew should be
notified-immediately-tonotify the pilot-in-command whe-sheuld-be-keptimmediately
and keep the flight crew informed of all actions taken and of the effect. It is essential
that the cabin crew and the flight crew coordinate their actions and that each is kept
fully informed of the other’s actions and intentions._Minimizing the spreading of
smoke and fumes into the flight deck is critical for the continued safe operation of the
aircraft, therefore it is essential to keep the flight deck door closed at all times. Crew
communication and coordination are of utmost importance. The use of the interphone
is the primary means of communication between crew members, unless the
interphone system fails.
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Amplified procedures for battery / portable electronic device (PED) fire / smoke

Step | Cabin crew action

fails-:Appropriate firefighting procedures should be used to deal with any fire. Cabin

crew should use firefighting equipment to extinguish the fire and prevent its spread
to_additional flammable materials. It is Important that cabin crew use protective
equipment (e.q. protective breathing equipment, protective gloves) when fighting a
fire.

If fire develops, cabin crew should take prompt action to move passengers away from
the area involved and, if necessary, provide wet towels or cloths and give instructions
for passengers to breathe through them.

The following is moved from step 1:

Caution:

reﬂghtlng situations cabln crew-membe#s may assess and deem |t necessary to
slightly open baggage to allow entry of the extinguishing agent and non-flammable
liquid. In order to avoid injury from a flash fire, cabin crew should use caution when

opening the affected baggage when there is any indication of smoke or flames. This

should only be done with—exireme—caution—and-—only—after donning appropriate
protective equipment-available-on-the-aireraft.

3. REMOVE POWER

a) Disconnect the device from the power supply, if safe to do so.
b) Turn off in-seat power, if applicable.
c) Verify that power to the remaining electrical outlets remains off, if applicable.

The following is moved from the end of this step:

Do not attempt to remove the battery from the device.
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Amplified procedures for battery / portable electronic device (PED) fire / smoke

Step

Cabin crew action

It is important tethat cabin crew instruct the passenger to disconnect the device from
the power supply, if it is deemed safe to do so. A battery has a higher likelihood of
catching fire due to overheating during or immediately following a charging cycle,
although the effects may be delayed for some period of time. By removing the
external power supply from the device, it will be assured that additional energy is not
being fed to the battery to promote a fire.

Cabin crew should Fturn off the in-seat power to the remaining electrical outlets until
it can be assured that a malfunctioning aircraft system does not contribute to
additional failures of the passengers’ portable electronic devices.

Cabin crew should “visually check that power to the remaining electrical outlets
remains off until the aircraft's system can be determined to be free of faults, if the
device was previously plugged in.

The removal of power may occur simultaneously to other cabin crew actions

(e.g. obtaining water to deusepour on the device). Depending on the aircraft type, -

seatpowermay-have to-be turned-off by-the flight crew members_ may turn off in-seat
ower.

Do-notattempttoremove-the battery from-the-device:
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Amplified procedures for battery / portable electronic device (PED) fire / smoke

Step

Cabin crew action

4.

LEAVE THE DEVICE IN ITS PLACE AND-BOUSETHEBDEVICEWITH POUR
WATER (OR OTHER NON-FLAMMABLE LIQUID) ON THE DEVICE

Cabin crew need to use Wwater (or other non-flammabile liquid)-must-be-used to cool
a battery that has |gn|ted to prevent the spread of heat to other cells in the battery -

Cabln crew should pour Irqurd onto the device until signs of steam and crackling have

subsided completely.

Nete.—Liquid may turn to steam when applied to the hot battery._The action of
pouring water _or_non-flammable liquid on the device cools the battery cells and
prevents thermal runaway.

The following is moved from Step 5:

A battery involved in a fire can reignite and emit flames multiple times as heat is
transferred to other cells in the battery. Therefore, cabin crew should monitor the
device-must-be-monitered regularly to identify if there is any indication that a fire
hazard may still exist. If there is any smoke or indication of fire, the-device-must-be
doused-withcrew should pour more water (or other non-flammable liquid):) on the
device.

Caution:

a) Do not attempt to pick up or move the device; batteries may explode or burst into
flames without warning. The device mustshould not be moved if displaying any
of the following: flames/flaring, smoke, unusual sounds (such as crackling),
debris, or shards of material separating from the device.

b) Do not cover or enclose the device as it could cause it to overheat.

c) Do not use ice or dry ice to cool the device. Ice or other materials insulate the
device, increasing the likelihood that additional battery cells will reach thermal
runaway.

LEEAVETHE DEVACEINTS PLACE-AND-MONITOR FOR ANY_INDICATION OF
REIGNITION_AND CONTINUE TO POUR WATER (OR OTHER NON-
FLAMMABLE LIQUID) ON THE DEVICE
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Amplified procedures for battery / portable electronic device (PED) fire / smoke

Step | Cabin crew action

If smoke or flames reappear, cabin crew should repeat Steps 2 and 4.

WHENWAIT UNTIL THE DEVICE HAS COOLED (e.g. APPROXIMATELY 10-15
MINUTES)

FheCabin crew may move the device-can-be-meved with caution following a certain
period, once it has cooled down and if there is no evidence of smoke, heat, or if there
is a reduction in the crackling or hissing sound usually associated with a lithium

battery fire (e-g—afterapproximatlyl0-this may take approximately 15 minutes). The
Waltlng perlod may vary based on the device and its size. lhedﬁe#en%eweumstanees

|~

OBTAIN A SUITABLE EMPTY CONTAINER

A suitable empty container;-such-as may include a pot, jug, galley unit or toilet waste
bin,—must. When selecting a suitable empty container, cabin crew should consider
the size of the device to be submerged in it. Cabin crew should select a container
which can be filled Wlth enough wa{er—er—nen-ﬂammable—llqwd to completely
submerge the deV|ce 3 :

Note.— If the aircraft is equipped with a fire containment equipment and the

device fits inside it, cabin crew should use the equipment following the
manufacturer’s instructions.

|co

FILL THE CONTAINER WITH ENOUGH WATER (OR OTHER NON-
FLAMMABLE LIQUID) TO SUBMERGE THE DEVICE

Cabin _crew should fill the suitable empty container with _enough water or non-
flammable liquid to completely submerge the device.
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Amplified procedures for battery / portable electronic device (PED) fire / smoke

Step

Cabin crew action

9.

PLACE THE DEVICE IN THE CONTAINER AND COMPLETELY SUBMERGE IN
WATER (OR OTHER NON-FLAMMABLE LIQUID), USING PROTECTIVE
EQUIPMENT

It is important that cabin crew wear protective equipment (e.q. protective breathing
equipment, protective gloves), when moving any device involved in a fire.

STOW AND SECURE (IF POSSIBLE) THE CONTAINER TO PREVENT
SPILLAGE

Once the device is completely submerged, cabin crew should stow the container and,
if possible, secured to prevent spillage.

711.

MONITOR THE DEVICE AND THE SURROUNDING AREA FOR THE
REMAINDER OF THE FLIGHT

MenitorCabin crew should monitor the device and the surrounding area for the
remainder of the flight to verify that the device does not pose further hazard.

812.

APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT
DESTINATION

Upon arrival, cabin crew should apply the operator’s post-incident procedures. These
may include identifying to ground personnel where the item is stowed and providing
all information about the item.

CompleteCrew should complete the required documentation, as per operator
procedures, so that the operator is notified of the event, proper maintenance action
is undertaken and the emergency response kit or any aircraft equipment used is
replenished or replaced, if applicable.
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3.4.2 Overhead bin battery / portable electronic device (PED) fire / smoke

Amplified procedures for overhead bin battery /
portable electronic device (PED) fire / smoke

Step

Cabin crew action

APPLY FIREFIGHTING PROCEDURE

a) Apply communication procedures.
b) Use appropriate firefighting equipment and protective equipment, as required.

c) Fight fire.

d) Manage passengers and cabin, as required.

During Aany occurrence concerning a fire in the cabin, the cabin crew should be
notified-immediately-tonotify the pilot-in-command whe-sheuld-be-keptimmediately
and keep the flight crew informed of all actions taken and of the effect. It is essential
that the cabin crew and the flight crew coordinate their actions and that each is kept
fully informed of the other’s actions and intentions.

The following is moved from the end of Step 1:

Minimizing the spreading of smoke and fumes into the flight deck is critical for the
continued safe operation of the aircraft, therefore it is essential to keep the flight
deck door closed at all times. Crew communication and coordination are of utmost
importance. The use of the interphone is the primary means of communication
between crew members, unless the interphone system fails.

Appropriate fweﬂghtmgand—emeﬁgeney proceduresmus{ should be used to deal with

the—ywaneﬁ Cabm crew should use f|ref|qht|nq equment to extinguish the fire and

prevent its spread to additional flammable materials. It is important that cabin crew
use protective equipment (e.q. protective breathing equipment, protective gloves)
when fighting a fire. Due to the weight and size of some overhead bins, and their
opening movement, the cabin crew member who is fighting the fire may require
assistance in opening and controlling the overhead bin. When fighting an overhead
bin fire, the cabin crew member should position themselves at the opposite end of
the overhead bin, where the smoke / flames are visible. This action prevents further
spreading embers due to the force of the extinguishing agent as it is discharged and
comes into contact with the overhead bin.
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Amplified procedures for overhead bin battery /
portable electronic device (PED) fire / smoke

Step Cabin crew action
If fire develops, cabin crew should take prompt action to move passengers away from
the area involved and, if necessary, provide wet towels or cloths and give instructions
for passengers to breathe through them.

Note.— If the origin of the fire / smoke cannot be confirmed visually, cabin crew

should use the back of the hand to search for hot overhead bin surfaces.
Caution:
Do not use the palm of the hand but the back of the hand since it is more sensitive to
temperature differences.
Caution:
In_certain firefighting situations, cabin crew may assess and deem it necessary to
slightly open baggage to allow entry of the extinguishing agent and non-flammable
liguid. In order to avoid injury from a flash fire, cabin crew should use caution when
opening the affected baggage when there is any indication of smoke or flames. This
should only be done after donning appropriate protective equipment.

2. IDENTIFY THE ITEM

If the device is visible and accessible, or, if the device is contained in baggage and
flames are visiblethe-firefighting procedures should-be-applied-as-afirst step:

a) Re-apply Step 1 to extinguish the flames, if applicable.
b) Apply Steps 3 to 10.

If smoke is commg from the overhead b|n but the dewce is not visible or acceSS|bIe-

a) Remove other baggage from the overhead bin to access the affected
baggage/item.
b) Identify the item.

c) Apply Steps 3 to 510.

It may not be possible for cabin crew to identify the item (source of fire or smoke) right
away, especially if the fire has started in an overhead bin or the device is not readily
accessible.

If the device is visible and accessible or if the device is contained in baggage and
flames are visible, cabin crew should apply firefighting procedures, as a first step.
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Amplified procedures for overhead bin battery /
portable electronic device (PED) fire / smoke

Step

Cabin crew action

If smoke is coming from the overhead bin, but the device is not visible or accessible,
or there is no indication of fire, cabin crew should apply firefighting procedures, as a
first step. Afterwards, cabin crew should remove all baggage from the overhead bin
with caution until the item can be identified. Once the item is identified, apply Steps 3

to 10.

DBOUSE LEAVE THE DEVICE{BAGGAGEAMTFH IN ITS PLACE AND POUR
WATER (OR OTHER NON-FLAMMABLE LIQUID) ON THE DEVICE (BAGGAGE)

ice-Cabin crew need to use water
(or other non-flammable liguid) to cool a battery that has ignited to prevent the spread
of heat to other cells in the battery. Cabin crew should pour liquid onto the device until
signs of steam and crackling have subsided completely.

Nete-— Liquid may turn to steam when applied to the hot battery. The action of
pouring water or non-flammable liquid on the device cools the battery cells and
prevents thermal runaway.

A battery involved in a fire can reignite and emit flames multiple times as heat is
transferred to other cells in the battery. Therefore, cabin crew should monitor the
device regularly to identify if there is any indication that a fire hazard may still exist. If
there is any smoke or indication of fire, crew should pour more water (or other non-
flammable liquid) on the device.

Caution:

a) Do not attempt to pick up or move the device; batteries may explode or burst into
flames without warning. The device should not be moved if displaying any of the
following: flames/flaring, smoke, unusual sounds (such as crackling), debris, or
shards of material separating from the device.

b) Do not cover or enclose the device as it could cause it to overheat.

c) Do not use ice or dry ice to cool the device. Ice or other materials insulate the
device, increasing the likelihood that additional battery cells will reach thermal

runaway.
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Amplified procedures for overhead bin battery /
portable electronic device (PED) fire / smoke

Step

Cabin crew action

B

MONITOR FOR ANY INDICATION OF REIGNITION AND CONTINUE TO POUR
WATER (OR OTHER NON-FLAMMABLE LIQUID) ON THE DEVICE

If smoke or flames reappear, cabin crew should repeat Steps 1 and 3.

WHENWAIT UNTIL THE DEVICE HAS COOLED

petenhaﬂy—de%iepmg#hedewee—eah—be—meved—Cabm crew may move the deVIce

with caution following a certain period, once it has cooled down and if there is no
evidence of smoke, heat, or if there is a reduction in the crackling or hissing sound
usually associated with a lithium battery fire (this may take approximately 15 minutes).

The Waltlng perlod may vary based on the dewce and its sme#he—d#ﬁe#em

@

OBTAIN A SUITABLE EMPTY CONTAINER

A suitable empty container;-such-as may include a pot, jug, galley unit or toilet waste
bin-must. When selecting a suitable empty container, cabin crew should consider the
size of the device to be submerged in it. Cabin crew should select a container which
can be f|IIed W|th enough Watepe#nen-ﬂammabiellqwd to completely submerge the

Note.— If the aircraft is equipped with a fire containment equipment and the

device fits inside it, cabin crew should use the equipment following the manufacturer’s
instructions.

|~

FILL THE CONTAINER WITH ENOUGH WATER (OR OTHER NON-FLAMMABLE
LIQUID) TO SUBMERGE THE DEVICE

Cabin _crew should fill the suitable empty container with enough water or non-
flammable liquid to completely submerge the device.

|

PLACE THE DEVICE IN THE CONTAINER AND COMPLETELY SUBMERGE IN
WATER (OR OTHER NON-FLAMMABLE LIQUID), USING PROTECTIVE
EQUIPMENT

It is important that cabin crew wear protective equipment (e.q. protective breathing
equipment, protective gloves), when moving any device involved in a fire.
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Amplified procedures for overhead bin battery /
portable electronic device (PED) fire / smoke

Step

Cabin crew action

|©

STOW AND SECURE (IF POSSIBLE) THE CONTAINER TO PREVENT SPILLAGE

Once the device is completely submerged, cabin crew should stow the container and,
if possible, secured to prevent spillage.

510.

MONITOR THE DEVICE AND THE SURROUNDING AREA FOR THE
REMAINDER OF THE FLIGHT

MoeniterCabin crew should monitor the device and the surrounding area for the
remainder of the flight to verify that the device does not pose further hazard.

611.

APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT
DESTINATION

Upon arrival, cabin crew should apply the operator’s post-incident procedures. These
may include identifying to ground personnel where the item is stowed and providing
all information about the item.

CompleteCrew should complete the required documentation, as per operator
procedures, so that the operator is notified of the event, proper maintenance action
is undertaken and the emergency response kit or any aircraft equipment used is
replenished or replaced, if applicable.
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3.4.3 Overheated battery / electrical smell involving a
portable electronic device (PED) — no visible fire or smoke

Amplified procedures for overheated battery / electrical smell involving a
portable electronic device (PED) — no visible fire or smoke

Step

Cabin crew action

IDENTIFY THE ITEM

Cabin crew should lidentify the source of overheat or electrical smell-_or Aask the
passenger concerned to identify the item.

INSTRUCT THE PASSENGER TO TURN OFF THE DEVICE IMMEDIATELY

It is important te—that cabin crew instruct the passenger to turn off the device
immediately, if possible and safe to do so, to remove the power supply and prevent
further overheating or a fire.

REMOVE POWER

a) Disconnect the device from the power supply, if safe to do so.

b) Turn off in-seat power, if applicable.

c) Verify that power to the remaining electrical outlets remains off, if applicable.
d) Verify that the device remains off for the remainder of the flight.

The following is moved from the end of Step 3:

Do not attempt to remove the battery from the device.

Itis important te-that cabin crew instruct the passenger-ercrew-member to disconnect
the device from the power supply, if it is deemed safe to do so. A battery has a higher
likelihood of catching fire due to overheating during or immediately following a
charging cycle, although the effects may be delayed for some period of time. By
removing the external power supply from the device, it will be assured that additional
energy is not being fed to the battery to promote a fire.

Cabin crew should Fturn off the in-seat power to the remaining electrical outlets until
it can be assured that a malfunctioning aircraft system does not contribute to
additional failures of the passengers’ portable electronic devices.

Cabin crew should Vvisually check that power to the remaining electrical outlets
remains off until the aircraft's system can be determined to be free of faults, if the
device was previously plugged in._Depending on the aircraft type, in-seat power may
have to be turned off by the fight crew.
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Amplified procedures for overheated battery / electrical smell involving a
portable electronic device (PED) — no visible fire or smoke

Step Cabin crew action
It is important-to_that cabin crew verify that the device remains turned off for the
duration of the flight.
Do-notattempttoremove-the battery from-the-device:

4, INSTRUCT THE PASSENGER TO KEEP THE DEVICE VISIBLE AND MONITOR
CLOSELY
The device mustshould remain visible (not stowed such as in baggage or seat pocket
or on a person (pocket)) and should be monitored closely. Unstable batteries may
ignite even after the device is turned off. \erifyCabin crew should verify that the device
is stowed_only for landing.

5. APPLY PROCEDURES FOR BATTERY / PED FIRE / SMOKE IF SMOKE OR
FLAMES APPEAR
If smoke or flames appear, apply the BATTERY / PORTABLE ELECTRONIC DEVICE
(PED) FIRE / SMOKE procedures (see 3.4.1).

6. APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT

DESTINATION

Upon arrival, cabin crew should apply the operator’s post-incident procedures. These
may include identifying to ground personnel where the item is stowed and providing
all information about the item.

Crew should €complete the required documentation, as per operator procedures, so
that the operator is notified of the event, proper maintenance action is undertaken and
the emergency response kit or any aircraft equipment used is replenished or replaced,
if applicable.
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3.4.4 PED-nadvertenthycrushed-ordamaged-in-electrically-adjustable fallen into / trapped in a
passenger seat

The following paragraph is moved to Step 3:

Amplified procedures for PED-inadvertenthycrushed-or
damaged-in-electricalhyradjustable fallen into / trapped in a passenger seat

Step Cabin crew action

i Moved to Step 3:

21. OBTAIN INFORMATION FROM_THE PASSENGER BY ASKING THE PASSENGER

a) Ask the passenger to identify the item.
b) Ask where the passenger suspects that the item may have dropped or slipped into.
c) AsK if the seat was moved since misplacing the item.

Cabin crew should Aask the passenger concerned to identify the item, and where the
passenger suspects it may have dropped or slipped into, and if the passenger has
moved the seat since misplacing the item.

32. RETRIEVE AND USE PROTECTIVE EQUIPMENT H=AVAILABLE

H-available,cCabin crew-members should don-fire_protective gloves before trying to
retrieve the item.

|eo

Moved from Step 1:

NOTIFY THE PILOT-IN-COMMAND / OTHER CABIN CREW MEMBERS

The following is moved from before this table:

Due to the design of some-electrically-adjustable passenger seats, a PED can slip
under a seat covering and/or cushion, behind an armrest or down the side of a seat.

Inadvertent crushing of the device poses a fire hazard.
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Amplified procedures for PED-inadvertenthycrushed-or
damaged-in-electricallyadjustable fallen into / trapped in a passenger seat

Step

Cabin crew action

Moved from Step 1:

Any occurrence concerning a fire hazard in the cabin should be notified immediately
to the pilot-in-command who should be kept informed of all actions taken and of the
effect. It is essential that the cabin crew and the flight crew coordinate their actions
and that each is kept fully informed of the other’s actions and intentions.

RETRIEVE THE ITEM_E SAFE TO DO SO

Caution:
Do not move the seat electrically or mechanically when attempting to retrieve the item.

To prevent crushing of the PED and reduce the potential fire hazard to the device and
the surrounding area, cabin crew-members and/or_the passengers-must_should not
use the electrical or mechanical seat functions in an attempt to retrieve the item. Cabin
crew should Mmove the passenger and, if applicable, the passenger(s) seated next
to the affected seat from the area, to facilitate the search.-Bo_Cabin crew should not
move the seat. If the cabin crew is unable to retrieve the item without moving the seat,
it may need to be retrieved by personnel on the ground, after landing at the next
destination. If_the item cannot be retrieved,-the cabin crew-memberis—unable-to
retrieve-the-item-itmay-be-necessary-to should move the passenger to another seat,

if available.

Cabin crew should turn off the individual in-seat power, if possible, to do so.
Depending on the aircraft type, in-seat power may have to be turned off by the fight
crew.

APPLY PROCEDURES FOR BATTERY / PED FIRE / SMOKE IF SMOKE OR
FLAMES APPEAR

If smoke or flames appear, apply the BATTERY / PORTABLE ELECTRONIC DEVICE
(PED) FIRE / SMOKE procedures (see 3.4.1).

5

MONITOR THE SEAT AND THE SURROUNDING AREA FOR THE REMAINDER
OF THE FLIGHT

Cabin crew should monitor the seat and the surrounding area for the remainder of the
flight to verify that the device does not pose further hazard.
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Amplified procedures for PED-nadvertenthyerushed-or
damaged-inelectricalhyradjustable fallen into / trapped in a passenger seat

Step Cabin crew action

6.7. APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT
DESTINATION

Upon arrival, cabin crew should apply the operator’s post-incident procedures. These
may include identifying to ground personnel where the item is located and providing
all information about the item.

Crew should €complete the required documentation, as per operator procedures, so
that the operator is notified of the event, proper maintenance action is undertaken and
the emergency response kit or any aircraft equipment used is replenished or replaced,
if applicable.
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3.4.5 Battery / portable electronic device (PED) fire / smoke on the flight deck

Amplified procedures for battery / portable electronic device (PED) fire / smoke on

the flight deck

Step

Cabin crew action

1.

RECOGNIZE SIGNAL FOR FIRE / SMOKE ON THE FLIGHT DECK

a) Receive call out from the flight deck (e.q. “back up assistance P-E-D!”).
b) Retrieve and use protective equipment, as applicable to the situation.
c) Obtain the appropriate fire extinquisher.

d) Enter the flight deck.

Note.— The first cabin crew member ready to act should enter the flight deck.

The flight crew’s main responsibility during any occurrence is to maintain control of
the aircraft. Therefore, they may call upon the cabin crew to assist in the event of
fire / smoke on the flight deck. As notifying the cabin crew of the fire / smoke
occurrence on the flight deck by interphone may delay the response, the use of the
public address (PA) system is considered the preferred method of notification. The
flight crew should use phraseology that clearly explains the type of emergency
situation to the cabin crew without creating panic amongst the passengers. The flight
crew should use specific sentence, such as “back up assistance P-E-D!”, over the PA
system to alert the cabin crew. The first cabin crew member who is ready to act should
enter the flight deck.

It is important that cabin crew use protective equipment (e.q. protective breathing
equipment, protective gloves) when fighting a fire. Cabin crew should use firefighting
equipment to extinguish the fire and prevent its spread to additional flammable
materials.
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Amplified procedures for battery / portable electronic device (PED) fire / smoke on

the flight deck

Step

Cabin crew action

2.

APPLY FIREFIGHTING PROCEDURE

a) If the item is on fire, in coordination with the flight crew, extinguish the fire.
b) Once the fire has been extinguished or the device is not on fire (it may emit visible

smoke or be overheated), remove it from the flight deck, if possible.
c) If the device cannot be moved, pour water (or other non-flammable liquid) on it.

The joint action between the flight crew and the cabin crew depends on the location

and type of the affected device. The flight crew would normally have started the

appropriate emergency procedures to deal with the fire before the arrival of the cabin

crew, including removing the device from any power source. In that case, cabin crew

should join the firefighting actions according to the situation. When the decision is

taken to fight the fire on the flight deck, in coordination with the flight crew, the cabin

crew should use firefighting equipment to_extinquish the fire and prevent its spread

to_additional flammable materials. It is important that cabin crew wear protective

equipment (e.q. protective breathing equipment, protective gloves) when fighting a

fire in a confined space, such as the flight deck.

Caution:
In certain firefighting situations (e.q. to prevent flight crew incapacitation or a loss of

control in-flight), crew may assess and deem it necessary to remove the device

immediately from the flight deck even if it is still emitting smoke or flames are present.

In order to avoid injury, cabin crew should use caution and only attempt this action

after_donning protective _equipment. In _such case, cabin crew should apply the

firefighting procedure in 3.4.1, after the device is removed from the flight deck.

[§]

REMOVE THE DEVICE FROM THE FLIGHT DECK

Once the fire has been extinguished or the device is no longer on fire (even if it is still

emitting visible smoke or feels overheated), cabin crew should remove it from the

flight deck, if possible. Minimizing the spreading of smoke and fumes in the flight deck

is critical for the continued safe operation of the aircraft. If it cannot be moved, cabin

crew should use water (or other non-flammable liquid) to cool a battery that has

ignited to prevent the spread of heat to other cells in the battery.

After the device is removed from the flight deck, the cabin crew should apply the

firefighting procedure, as described in 3.4.1, if it is still on fire. Water (or other non-

flammable liquid) should be used to cool a battery that has ignited to prevent the

spread of heat to other cells in the battery.

I~

CLOSE THE FLIGHT DECK DOOR

The flight deck door should be maintained closed once the device is removed from

the flight deck. Crew communication and coordination are of utmost importance. The

use of the interphone is the primary means of communication unless that system fails.
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Amplified procedures for battery / portable electronic device (PED) fire / smoke on

the flight deck

Step

Cabin crew action

5

APPLY PROCEDURES FOR BATTERY / PED FIRE / SMOKE IF SMOKE OR
FLAMES APPEAR

After the device is removed from the flight deck, apply the BATTERY / PORTABLE
ELECTRONIC DEVICE (PED) FIRE / SMOKE procedures (see 3.4.1).

|o

APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT
DESTINATION

Upon arrival, cabin crew should apply the operator’s post-incident procedures. These
may include identifying to ground personnel where the item is stowed and providing
all information about the item. Crew should complete the required documentation, as
per_operator procedures, so that the operator is notified of the event, proper
maintenance action is undertaken and the emergency response kit or any aircraft
equipment used is replenished or replaced, if applicable.
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3.4.56 Fireinvolving dangerous goods

Amplified procedures for fire involving dangerous goods

Step Cabin crew action

1. IDENTIFY THE ITEM

Cabin crew should Aask the passenger concerned to identify the item. The passenger
may be able to give some guidance on the hazard(s) involved and how these could
be dealt with. If the passenger can identify the item, refer to Section 4 of this document
for the appropriate emergency response drill.

It may not be possible_for cabin crew to identify the item right away, especially if the
source of the fire is unknown or the item is not readily accessible. In this case,_cabin

crew should apply firefighting procedures-sheuld-be-applied as a first step_(Step 2)-
Onee-itispessible-te-do-se; and then attempt to identify the item-afterthe fire-is-under

centrol_(Step 1). If the item is contained in baggage, the crew’s actions would be
similar to the actions for an item that is visible or readily accessible.

2. APPLY-FHE FIREFIGHTING PROCEDURE

a) Apply communication procedures.
b) Use appropriate firefighting equipment and protective equipment, as required.

c) Fight fire.

d) Manage passengers and cabin, as required.

During Aany occurrence concerning a fire in the cabin, the cabin crew should-be
notified-immediately-te_notify the pilot-in-command_immediately-who-sheuld-be-kept
and keep the flight crew informed of all actions taken and of the effect. It is essential
that the cabin crew and the flight crew coordinate their actions and that each is kept
fully informed of the other’s actions and intentions.

The following is moved from the last paragraph
of this step

Minimizing the spreading of smoke and fumes into the flight deck is critical for the
continued safe operation of the aircraft, therefore it is essential to keep the flight deck
door closed at all times. Crew communication and coordination are of utmost
importance. The use of the interphone is the primary means of communication
between crew members, unless the interphone system fails.
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Amplified procedures for fire involving dangerous goods

Step

Cabin crew action

Appropriate fweﬂghtmgendremergenc-y proceduresmust should be used to deal Wlth
any f|re : 5

sﬁuatm Cabln crew should use f|ref|qht|nq equipment to extlnqwsh the f|re and

prevent its spread to additional flammable materials.

In general,_cabin crew should not use water-sheuld-net-be-used on a spillage or when
fumes are present since it may spread the spillage or increase the rate of fuming.
Consideration should also be given to the possible presence of electrical components
when using water extinguishers. It is _important that cabin crew use protective
equipment (e.q. protective breathing equipment, protective gloves) when fighting a
fire.

If fire develops, cabin crew should take prompt action to move passengers away from
the area involved and, if necessary, provide wet towels or cloths and give instructions
for passengers to breathe through them.

The following is moved to the end of the first
paragraph after the letter list of this step.

In certain firefighting situations, cabin crew may assess and deem it necessary to

slightly open baggage to allow entry of the extinguishing agent and non-flammable
liguid. In order to avoid injury from a flash fire, cabin crew should use caution when
opening the affected baggage when there is any indication of smoke or flames. This
should only be done after donning appropriate protective equipment.

MONITOR FOR ANY_INDICATION OF REIGNITION

pmeedu%&lf smoke or flames reappear, cabin crew should repeat Step 2.

APPLY PROCEDURES FOR SPILLAGE OR LEAKAGE OF DANGEROUS GOODS,
IF REQUIRED, ONCE THE FIRE HAS BEEN EXTINGUISHED

In the event of a fire involving dangerous goods,_cabin crew may need to apply the
SPILLAGE OR LEAKAGE INVOLVING DANGEROUS GOODS procedures (see

3.4.67)-may-need-to-be-applied once the fire has been extinguished.
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Amplified procedures for fire involving dangerous goods

Step

Cabin crew action

APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT
DESTINATION

Upon arrival, cabin crew should apply the operator’s post-incident procedures. These
may include identifying to ground personnel where the item is stowed and providing
all information about the item.

Crew should €complete the required documentation, as per operator procedures, so
that the operator is notified of the event, proper maintenance action is undertaken and
the emergency response kit or any aircraft equipment used is replenished or replaced,
if applicable.
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3.4.67 Spillage or leakage of dangerous goods

Amplified procedures for spillage or leakage of dangerous goods

Step

Cabin crew action

NOTIFY THE PILOT-IN-COMMAND / OTHER CABIN CREW MEMBERS

During Aany-ieident occurrence concerning dangerous goods, the cabin crew should
be-notifiedimmediatelyto notify the pilot-in-command_immediately-whe-should-be kept
and keep the flight crew informed of all actions taken and of-their_the effect. It is
essential that the cabin crew and the flight crew coordinate their actions and that each
is kept fully informed of the other’s actions and intentions.

Minimizing the spreading of smoke and fumes into the flight deck is critical for the
continued safe operation of the aircraft, therefore it is essential to keep the flight deck
door closed at all times. Crew communication and coordination are of utmost
importance. The use of the interphone is the primary means of communication
between crew members, unless the interphone system fails.

IDENTIFY THE ITEM

Cabin crew should Aask the passenger concerned to identify the item-and-indicate-iis

potential-hazards. The passenger may be able to give some guidance on the
hazard(s) involved and how these could be dealt with. If the passenger can identify
the item, refer to Section 4 of this document for the appropriate emergency response
drill.

COLLECT EMERGENCY RESPONSE KIT OR OTHER USEFUL ITEMS

Cabin crew should €collect emergency response kit, if provided, or collect for use in
dealing with the spillage or leakage:

—a) aA supply of paper towels or newspapers or other absorbent paper or
absorbent fabric (e.g. seat cushion covers, head rest protectors):.

—b) even-Protective gloves-orfire-resistant-glovesifavailable;.

—c) 2aAt least two large polyethylene waste bin bags:and.

—d) 2At least three smaller polyethylene bags, such as those used for duty-free or
bar sales or, if none available, airsickness bags.
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Amplified procedures for spillage or leakage of dangerous goods

Step Cabin crew action

4. DBONRUBBER GLOVES-AND-SMOKEHOODRETRIEVE AND USE PROTECTIVE
EQUIPMENT

It is important that cabin crew use protective equipment (e.g. protective breathing
equipment, protective gloves) when handling a spillage or leakage of dangerous

goods.

The-Cabin crew should always protect their hands-sheuld-always-be protected before

touching suspicious packages or items. Fire-resistant gloves or oven gloves covered
by polyethylene bags are likely to give suitable protection.

5. MOVE PASSENGERS AWAY FROM AREA AND DISTRIBUTE WET TOWELS OR
CLOTHS

The use of therapeutic oxygen bottles or the passenger drop-out oxygen system to
assist passengers in a smoke- or fume-filled passenger cabin should not be
considered since considerable quantities of fumes or smoke would be inhaled through
the valves or holes in the masks. A more effective aid to passengers in a smoke- or
fume-filled environment would be the use of a wet towel or cloth held over the mouth
and nose. A wet towel or cloth aids in filtering and is more effective at doing this than
a dry towel or cloth. Cabin crew should take prompt action if smoke or fumes develop
and move passengers away from the area involved and, if possible, provide wet towels
or cloths and give instructions to breathe through them.

6. PLACE DANGEROUS GOODS ITEM IN POLYETHYLENE BAGS

Nete-—1In the case of a spill of known or suspected dangerous goods in powder form,
cabin crew should:

—a) Lleave everything undisturbed.;

—b) de-nNot use fire agent or water;.

—c) Ceover area with polyethylene or other plastic bags and blankets:.
—d) Kkeep area isolated until after landing.
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Amplified procedures for spillage or leakage of dangerous goods

Step

Cabin crew action

With emergency response kit

If it is-abselutely certain that the item will not create a problem, the decision may be
made not to move it. In most circumstances, however, it will be better to move the
item, and this should be done as suggested below. Cabin crew should Pplace the item
in a polyethylene bag as follows:

—a) pPrepare two bags by rolling up the sides and placing them on the floor;.

—b) pPlace the item inside the first bag with the closure of the item, or the point
from which it is leaking from its container, at the top;.

—c) tTake off the rubber gloves while avoiding skin contact with any contamination
on them:.

—d) pPlace the rubber gloves in the second bag;.

—e) ¢Close the first bag while squeezing out the excess air:.

—f) tTwist the open end of the first bag and use a bag tie to tie it sufficiently tight to be
secure but not so tight that pressure equalization cannot take place:.

—qa) pPlace the first bag (containing the item) in the second bag, which already
contains the rubber gloves and secure the open end in the same manner as that
used for the first bag.

With no emergency response kit

Cabin crew should Ppick up the item and place it in a polyethylene bag. They should
Eensure the receptacle containing the dangerous goods is kept upright or the area of
leakage is at the top. Using paper towels, newspaper, etc., cabin crew should mop up
the spillage, after having ascertained there will be no reaction between what is to be
used to mop up and the dangerous goods. They should Pplace the soiled towels, etc.,
in another polyethylene bag._Cabin crew should Pplace the gloves and bags used to
protect the hands either in a separate small polyethylene bag or with the soiled towels.
If extra bags are not available, cabin crew should place the towels, gloves, etc., in the
same bag as the item._They should Eexpel excess air from the bags and close tightly
S0 as to be secure but not so tight that pressure equalization cannot take place.
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Amplified procedures for spillage or leakage of dangerous goods

Step

Cabin crew action

STOW POLYETHYLENE BAGS

If there is a catering or bar box on board, cabin crew should empty any contents and
place the box on the floor, with the door upward._They should Pplace the bag(s)
containing the item and any soiled towels, etc., in the box and close the door._Cabin
crew should Ttake the box or, if there is no box, the bag(s) to a position as far away
as possible from the flight deck and passengers. If a galley or toilet is fitted, cabin
crew should consider taking the box or bag(s) there, unless it is close to the flight
deck. Cabin crew should HYuse a rear galley or toilet wherever possible; but-de should
not place the box or bag(s) against the pressure bulkhead or fuselage wall. If a galley
is used, the box or bag(s) can be stowed in an empty waste bin container. If a toilet is
used, the box can be placed on the floor or the bag(s) stowed in an empty waste
container. The toilet door should be locked from the outside. In a pressurized aircraft,
if a toilet is used, any fumes will be vented away from passengers. However, if the
aircraft is unpressurized there may not be positive pressure in a toilet to prevent fumes
from entering the passenger cabin.

Cabin crew should Eensure when moving a box that the opening is kept upward or
when moving a bag that either the receptacle containing the dangerous goods is kept
upright or the area of leakage is kept at the top.

Wherever the box or bag(s) have been located, cabin crew should wedge them firmly
in place to prevent them from moving and to keep the item upright._They should
Eensure that the position of the box or bags will not impede disembarkation from the
aircraft.

TREAT AFFECTED SEAT CUSHIONS / COVERS IN THE SAME MANNER AS
DANGEROUS GOODS ITEM

Cabin crew should remove Sseat cushions, seat backs or other furnishings which
have been contaminated by a spillage-should-be-removed from their fixtures and
placed them in a large bin bag or other polyethylene bag, together with any bags used
initially to cover them.-Fhey Cabin crew should-be stowed_them away in the same
manner as the dangerous goods item causing the incident.
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Amplified procedures for spillage or leakage of dangerous goods

Step

Cabin crew action

COVER SPILLAGE ON CARPET / FLOOR

Cabin crew should Ecover any spillage on the carpet or furnishings with a waste bag
or other polyethylene bags, if available. If not, cabin crew should use airsickness bags
opened out so that the plastic side covers the spillage or use the plastic covered
emergency information cards.

If possible, cabin crew should roll up Scarpet which has been contaminated by a
spillage and which is still causing fumes despite being covered;should-berolled-up;
ifpossible; and placed_it in a large bin bag or other polyethylene bag.-}t_Cabin crew
should-be placed it in a waste bin and stowed.it, when possible, either in the rear toilet
or rear galley. If the carpet cannot be removed it should remain covered by a large bin
bag or polyethylene bags, etc., and additional bags should be used to reduce the
fumes.

10.

REGULARLY-INSPECTMONITOR ITEMS STOWED AWAY / CONTAMINATED
FURNISHINGS

Cabin crew should monitor Aany dangerous goods, contaminated furnishings or
equipment which have been removed and stowed away or covered-fersafety-should

11.

APPLY POST-INCIDENT PROCEDURES AFTER LANDING AT THE NEXT
DESTINATION

Upon arrival, cabin crew should apply the operator’s post-incident procedures. These
may include identifying to ground personnel where the item is stowed and providing
all information about the item.

Crew should €complete the required documentation, as per operator procedures, so
that the operator is notified of the event, proper maintenance action is undertaken and
the emergency response kit or any aircraft equipment used is replenished or replaced,
if applicable.
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Section 4

CHART OF DRILLS AND
LIST OF DANGEROUS GOODS WITH
DRILL REFERENCE NUMBERS

Amendment to drill codes to reflect amendments to dangerous goods list in the UN Model Regulations,
Chapter 3.2, dangerous goods list (see ST/SG/AC.10/50/Add.1):

Amendments to manage aviation specific risks

Paragraph 4.2.4.1 of DGP/29-WP/3 and 2.4.1 of this report:

Amend Tables 4-2 and 4-3 as indicated:

Note.— Revisions to the proper shipping name in Table 3-1 of the Technical Instructions will
automatically be reflected in the associated records included in Tables 4-2 and 4-3 of Doc 9481 through
the publishing process. The entries shown here are those for which an amendment to the drill code is
necessary.

UN Drill
No. Code Proper shipping name
0514 3L Fire suppressant dispersing devices
1835 Tetramethylammonium hydroxide aqueous solution
8L8P With more than 2.5% but less than 25% tetramethylammonium hydroxide
8L With not more than 2.5% tetramethylammonium hydroxide

3423 8L6C  Tetramethylammonium hydroxide, solid
3551 12FZ Sodium ion batteries

3552 12FZ Sodium ion batteries contained in equipment

3552 12FZ Sodium ion batteries packed with equipment

3553 10L Disilane

3554 8L Gallium contained in manufactured articles

3555 3L Trifluoromethyltetrazole sodium salt in acetone
3556 12FZ Vehicle, lithium ion battery powered

3557 12FZ Vehicle, lithium metal battery powered

3558 12FZ Vehicle, sodium ion battery powered

3559 9L Fire suppressant dispersing devices

3560 6C Tetramethylammonium hydroxide agueous solution






