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2
3.
4

Identify the item zz'z5 % ¢ £ &

Apply fire-fighting procedure # /7,7 { £ #

Remove Power #‘,’f. 7ok

Douse the device with water(or other non-flammable liquid) /¥ -£
BV ALT g R

Leave the device in its place and monitor for any reiginition 7 £
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6. When the device was cooled ---completely submerge the device in
a suitable empty container with water or other non-flammable
lQUId § 8 /4 frid - # B 2 JE » F K26 2T o p i 4
S5

7. Monitor the device and the surrounding area for the remainder
of the flight #/ = #cse » FHZ £ E * ¥ F R 5

RypEALE 212 R4 R FE LR (FPAK 10597 10 p
EARRILT ) FETA LS BRE O FARF S Fo FuR
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4.3.2. Fer
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SEP GENERAL PART CHAPTER 2 Fire Fighting -

R
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¥ ik gy EELE 22 aﬁz?ﬁ%%%inﬂ' (W15 & 7% 1p
R RT ) B UARAR] 0 MAETE AR FE A Lk

}:;‘ )@;%IE‘“—&["—T :

Lithium battery

In the case of Portable Electronic Devices (PEDSs) or spare lithium battery fire

in the cabin or when notified by the flight crew:
- Utilize a Halon, or water extinguisher to extinguish the fire.

- After extinguish the fire, douse the device with water or other
nonalcoholic liquids to cool the device.
Warning:Do not cover the device or use ice to cool the device. Ice or

16



other materials insulate the device, increasing the likelihood
that adjacent battery cells will reach thermal runaway and
reignite.

- Do not touch or move the device until you are sure it has cooled
sufficiently (monitor for any reigniting at least 15 minutes.)

- Put on protective gloves and store into lavatory (e.g. lavatory waste
container can be used. Not all the container is watertight, so the
plastic bag may be used if necessary.).

- The affected lavatory must be blocked and regularly
monitored for the remainder of the flight to ensure that the
device remains immersed.

CABIN FIRE PROCEDURE

All cabin crews have to know the items listed in the bold frame thoroughly.

CABIN FIRE PROCEDURE

Fire or smoke verify and call second CC first CC
Fire source locate and fight immediately first CC
Fire extinguisher/equipment i first CC

put on if necessary first CC
Flight crew and cabin crew inform second CC
First cabin crew assist second CC

Additional fire fighting equipment provide other CC
Communication with flight crew maintain cabin manager

ATTENTION
If smaoke is evaporating from the lavatory or the lavatory
door is hot, keep door closed until you have prepared for
fire fighting and have donned the PBE.

k£ P (Flight Operations manual, FOM )

g EE 322 Suip S (BPAR105# 80 1 p g g
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5.14.3 Inflight Fire or Smoke

Cabin crewmembers have been trained to fight cabin fires. However, the PIC
must promptly evaluate the condition of the fire and determine the appropriate
course of action. If it is necessary to send a flight crewmember to inspect the fire
source, a Halon fire extinguisher and PBE from the cockpit should be carried.

On freighter aircraft, fire-fighting equipment is limited. The best course of action

is to starve the fire of oxygen by depressurizing and divert to the nearest suitable
airport.

sk it £ P (Airplane Operations Manual, AOM)

Eand 35 42 Sk (PP (ST K 105 & 6 0 30 PR ARk
"’Eﬁ)’f—!aﬁl”‘#ﬁ $ 490 ST HlAS L ELE A2 B 0 R R ¢ B3 Sl

BV LI HFF2EE R TR G Er (R h i
e 2)o

1172 pt ST ERRRL
1.17.2.1 & &k {2 2 U2

Bxﬂmﬁv kR H ﬂm_—_r_}‘é" ED

2

7 Tl B s &g E EPEE )
;‘z%g?&;‘é%ﬁ:ﬁﬂﬁ FTELY BTG A NG F A X Ri%ICAO
FH 2 TRt Rag % 2E PR ( Technical Instructions for
the Safety Transport of Dangerous Goods by Air, Doc 9284-AN/905 ) | &%

7 —

P8 ped Tk o k45 ICAO 2 B'R4ny ﬁﬁjf‘fﬁg ( International
Air Transport Association, = f§ # IATA) 2. T & % = & g2 B
( Dangerous Goods Regulations) ;> ' 4= &4 5 4 ~ 5 » 4233 7
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[Portable electronic

devices (such as watches,

calculating machines,

cameras, cellular phones,

laptop computers,

camcorders) ]
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#) [Portable electronic 4. BFREWRBEMETAE ST AR

devices( including medical B b iE M B Bt Ey | Ao

nE
iT# | 17F | AR

devices) containing lithium 5 EMEALFTLRALERASMESE TRl

metal or lithium ion cells or FoiR it £ % 3484+ 38.3 & (UN Manual

batteries( articles of Tests and Criteria, Part lll, section
containing lithium metal or 383z HFHRKBL -

lithium ion cells or

batteries the primary

purpose of which is to

provide power to another

device must be carried as

spare batteries in

accordance with the item

below)]
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SEmpc E 23088 (TI-T8) s # 303Ei 2B BAL? v ac o 4 e B & 45 ¢
T1 - Altitude Simulation (Primary and Secondary Cells and Batteries)
T2 — Thermal Test (Primary and Secondary Cells and Batteries)
T3 - Vibration (Primary and Secondary Cells and Batteries)
T4 — Shock (Primary and Secondary Cells and Batteries)
T5 — External Short Circuit (Primary and Secondary Cells and Batteries)
T6 — Impact (Primary and Secondary Cells)
T7 — Overcharge (Secondary Batteries)
T8 — Forced Discharge (Primary and Secondary Cells)
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KEY FINDINGS

1. CT and Teardown observation of the damaged battery showed signs of initial burning point at
one corner of the battery, which is close to the speaker module of the smartphone. Key
indications supporting the judgment of the initial burning point are listed below:

i. A tiny protrusion with a small crack at the center (about lmm in length) can be
observed at the initial burning point, which could possibly result from an internal short-
circuit event (Figure 11, Figure 12, Figure 13 and Figure 14).

ii. The electrode sheets around the burning point are more severely damaged so they
become extremely fragile during the sample teardown (Figure 15).

fiii. Maore deformation in electrode layers around the burning point can be clearly observed
according to CT scan images (Figure 6).

2. No sign of overheating or failure can be identified on the chips or the other components around
the burning point of battery within the smartphone device.

3. The most likely failure mode of the event sample is an internal short-circuit (I5C) in the battery
triggered in the folding edge where the signs of burning and more deformation in electrode
sheets can be clearly observed.

i Mo sign of burning or cause of failure can be identified in any other component outside
of the damaged battery.
ii. The smartphone was charging by an external powerbank while this incident happened,
therefore the continuous energy source daused a more severe failure mode under ISC.
iii. The scope of this investigation is only on the damaged smartphone. With limited
evidences found, further analysis is needed to identify the root-cause of I1SC in the
battery of this incident.
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SMOKE, FIRE OR FUMES (cont'd)

Initiate a diversion to the nearest suitable airport while continuing

the checklist.
Consider an immediate landing if the smoke, fire or fumes

situation becomes uncontrollable.

Do not delay landing in an attempt to complete all of the
following steps.

ISOLATIOMN VALVE SW ..o cvesvsescnssse s sesssnsvasasnns CLOSE
A N S OFF

Wait 2 min. unless the smoke or fumes are increasing.
This allows time for the smoke or fumes to clear.

The smoke or fumes continue or are increasing

Yes
[l s Lo T AUTO
I = T = OFF

wWait 2 min. unless the smoke or fumes are increasing.
This allows time for the smoke or fumes to clear.

The smoke or fumes continue or are increasing
Yes
L PACK SW .. v s e AUTO
Consider an immediate landing.

N

sl
-

Apply AEN Proc. SMOKE OR FUMES REMOVAL, if required.
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