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EASA participation to research projects on transportation of 
lithium batteries by air

The SaBatAir project

SaBatAir: Task 2

SaBatAir: Task 4

Upcoming EASA research on lithium batteries

Note: the information included in this presentation is 
privileged and provisional, as the research project is 
still on-going.
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SaBatAir: scope of the project

SaBatAir Project 
(Safe Battery Transport by air)

Research project funded by the European Union and 
supervised by EASA and DG MOVE with the support of 
a Scientific Committee.

The Consortium:
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SaBatAir: scope of the project

Assessment of the effectiveness of the test methods as 
described in draft SAE G27 AS6413 dated 12th November 2018

 Give inputs and recommendations to the SAE G-27 committee 

Study and assess the effectiveness of potential mitigating 
measures against fire risk related to the transport of lithium 
metal and lithium ion batteries on Large Aeroplanes.

Develop guidelines to support the production of a safety risk 
assessment for operators.  



06/11/2019 5

SaBatAir: schedule of the project



06/11/2019 6

SaBatAir: the main tasks

Task 1 Definition of Baseline - Review of State-of-the-Art and Hazard 
Identification

Task 2 The assessment of the definition and of the effectiveness of the 
test methods defined in the draft AS 6413

Task 3 Identification and assessment of additional mitigating measures 
related to packaging solutions or based on multi-layered 
approaches

Task 4 Evaluation of the effectiveness of the proposed mitigating
measures through testing in an environment representative of a 
typical large aeroplane Class C cargo compartment

Task 5 Development of guidelines to support a safety risk assessment for 
the air transport of lithium batteries/cells
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SaBatAir: the closure event



06/11/2019 8

SaBatAir contact persons

Enzo Canari (EASA)

enzo.canari@easa.europa.eu

Khiem Trad (VITO/EnergyVille)

khiem.trad@vito.be

mailto:enzo.canari@easa.europa.eu
mailto:khiem.trad@vito.be
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Task 2: assessment of draft AS6413

Initial objectives

Review of three test methods from the draft SAE AS6413 (Nov 
2018 version): 

- Test(VIII) Reduced Cell configuration 

- Test (VII): Generic packaging

- Test (I) Cells and/or batteries in specific packaging

 Verify that reduced cell configuration test results match the 
results of Test(I) and Test (VII)

Construction of test rig inline with draft SAE AS6413 

Review of available packaging and key failure modes

Evaluation of repeatability of test results with focus on failures

Recommendation of improvements
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Task 2: assessment of draft AS6413
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Task 2: assessment of draft AS6413

The test chamber functionalities were validated with some 
initial tests on some random cells.

The tests were conducted on commercial 18650 cells 3,5Ah 
(NMC)

Packaging: UN 4G Fibreboard
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Task 2: assessment of draft AS6413

Conclusion of the first set of tests with the reduced cell 
configuration

 Limited repeatability of test results both at 30% and 100% SOC.

Main identified cause: Control of the heater band from the 
other side of the cell leads to little control. Cells all went into 
thermal runaway well before the far side (TC03) had reached 
200°C resulting with inconsistent results.

Identified key variables: 
Type, position and control of the heater

Amount of heat not directly transferred to the initiation cell
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Task 2: assessment of draft AS6413
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Task 2: improvement of draft AS6413

New objectives

Define type of heater, and position of a heater for both 18650 
and pouch cells (type, shape, power rating etc). 

Define how to ensure the optimal amount of thermal energy is 
introduced to cause thermal runaway. 

Define how to prevent thermal energy being lost into the rest of 
the system, outside that of the initiation cell

Determine the optimal method of controlling the heater 
(temperature ramp, or set temperature) 
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Task 2: improvement of draft AS6413

Proposed set up improvements

Tighter control of the heat transfer to the initiation cell:
contact between the heater and the initiation cell is ensured by means of 
a metallic adapter of specified material and size;

the contact area between the adapter and the initiation cell is specified.

Insulation should fully encapsulate the heater and the adapter 
except for the contact area with the initiation cell.

No heat transfer from the heater to: 
cells other than the initiation cell

the packaging.

Temperature of the initiation cell monitored at the contact area 
and not at the backside. 
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Task 2: improvement of draft AS6413
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Task 2: improvement of draft AS6413

Phase III
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Task 2: improvement of draft AS6413

Objectives of Phase IIB
Can consistent thermal runaway be achieved by applying heat to side of cell?

Improve the design of heater/contact area
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Task 2: improvement of draft AS6413
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Task 2: improvement of draft AS6413
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Task 2: improvement of draft AS6413

Thermal runaway after 34 minutes.  Voltage drop after 28 mins.

200°C reached after 30 minutes: ramp rate on TC3 (backside of 
the initiation cell) achieved at 6.6°C/min.  

Difficult to achieve a higher temperature increase rate on TC3

Similar results obtained in subsequent tests with similar 
temperature increase rates
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Task 2: improvement of draft AS6413

Conclusions

1) The proposed test setup ensures that:

repeatable results (thermal runaway events) are generated using linear 
temperature increase;

a thermocouple close to the contact surface with the heater can be used to 
monitor the temperature of the initiation cell;

the amount of energy transferred by the heater to the packaging and to the cells 
adjacent to the initiation cell is minimized;

a tighter range of the rate of temperature increase could be specified.

2) The area of the contact surface between the initiation cell/battery and the 
heater adapter may be function of the size/design of the cell/battery to be 
tested.

3) Monitoring voltage drop does not significantly help determining if thermal 
runaway of the initiation cell is on-going.
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Task 2: the final phase

Next steps

The final phase of Task 2 will consist in performing a series of 
tests using the reduced cell test method (test (VIII) of draft SAE 
AS6413. 

Tests will be run cells at 30% SOC and at 100% SOC.

Further tests runs will be performed in November 2019 using 
cells at 100% SOC,  implementing mitigating measures 
(packaging material change, individual cells/batteries isolation, 
etc.) as prototype solutions with the objective to reduce the 
severity of the fire event.
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Task 4: the objectives

Scope of Task 4: evaluation of the effectiveness of mitigating for 
lithium battery fires measures through testing in an environment 
representative of a typical large aeroplane Class C cargo compartment

The fire scenario selected for Task 4 is the External Fire: to which 
extent 18650 cells (in UN 3840 packaging) transported in a Class C 
cargo compartment are affected by a cargo fire (not a battery fire) 
developing in their proximity.
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Task 4: test setup

The reference for the development of the test setup was the bulk-
load fire test as defined in DOT/FAA/TC-TN12/11 (Minimum 

Performance Standard for Aircraft Cargo Compartment Halon 
Replacement Fire Suppression System (2012 Update))
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Task 4: test setup

Tests were conducted in the cargo compartment Halon 
replacement MPS test chamber at DLR (Trauen, Germany)
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Task 4: test setup

Architecture of the fire suppression system
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Task 4: test setup

Manufacturer A



06/11/2019 29

Task 4: test setup

Manufacturer B
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Task 4: test setup

2 X 96 Manufacturer A

2 X 100 Manufacturer B

A

B

Fire Initiation test
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Task 4: test setup

Test procedure

Start the ventilation system (20 l/s)

Ignite the ignition box

Record the time when the temperature readings inside 2 
different battery boxes exceed 80°C 

Stop the ventilation system

Wait for 60sec

Start the Halon Fire Suppression System

Continue the test and record the data for another 180 minutes
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Task 4: test setup

4 X 96 Manufacturer A

4 X 100 Manufacturer B

A

B

A

B

Halon baseline test
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Task 4: test setup

FCC test
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Task 4: test setup

Battery boxes placed directly on the pallet
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Task 4: test setup

Battery boxes placed on the metallic support
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Task 4: the results

Halon baseline test
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Task 4: the results

Halon baseline test
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Task 4: the results

Halon baseline test
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Task 4: test setup

FCC Test procedure

Start ventilation

Start ignition

Wait until any of the MPS-thermocouples reaches 93,3°C and 
start the stopwatch

Switch ventilation off and start Halon discharge @ 13 minutes 
24 seconds

Continue the test and record the data for another 180 minutes
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Task 4: the results

FCC test
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Task 4: the results

FCC test
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Task 4: the results

FCC test
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Task 4: preliminary findings

The Task 4 tests were conducted between 14th and 24th October 
2019: the review of the test results is still on-going. 

The design of the setup required significant effort: it was 
difficult to involve the battery boxes in a simulated external fire 
scenario.

Only 18650 cells from two manufacturers were tested: 
additional tests should be performed with different cell designs 
from different manufacturers.

FCC provide significant mitigation to the severity of the event: 
no testing was conducted with additional mitigating measures 
(thermal acoustic insulation).



Upcoming EASA research on lithium batteries

Scope: Fire risk(s) associated to the transport of lithium batteries on 
large aeroplanes.

Objectives: evaluate the capability of Class C fire suppression 
systems in case of Lithium battery thermal runaway starting from a 
PED in checked baggage.

Budget: 500.000 Euros

Planning:

Call for tender: Nov 2019

Project Start: Q1 2020

Duration: 12 months
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