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2. Bf & rJZ4p 31 (Emergency Response Guidance for Aircraft Incidents

Involving Dangerous Goods) FZRFASPF o FHBEFET AN
GE B & ok S EE K ERE o RAGER 2 RJRARS AT
1. ldentify the item szz8 %  # &
2. Apply fire-fighting procedure ## /7 /& < # #
3. Remove Power #ﬁ,’f i
4. Douse the device with water(or other non-flammable liquid) /¥ -£

BV ZLFT gl R
5. Leave the device in its place and monitor for any reiginition 7 £
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P et RE f A
6. When the device was cooled ---completely submerge the device in
a suitable empty container with water or other non-flammable
liquid 3 X2 #4rid - HEE 2 RN G KT LR
S5
7. Monitor the device and the surrounding area for the remainder
oftheflight f/ = #efe » £ 74 E % #iF R4

gLy 21K RAgE R TR L (YR 105& 90 10 p
HREAHRT ) FHATAZIPEY 9N S F- TER
A3 5 M AR S RJIEARS 0 ARM N F A AT

43.2. F4iev

4321 PHSAB AL F P ELAFE AL FER

- BETFETR PEHRTR (TP )
ERF R B TR F TP ETORER -

FEITF LR PR I HFTEE
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SEP GENERAL PART CHAPTER 2 Fire Fighting -

¥ kg Ay 22 aﬁi?«f%f@-%iw (> F105& 77 1pg
R RT ) BV ARRE R F AT LR EIE 4 VAl A2

B2 % F L 4o

Lithium battery

In the case of Portable Electronic Devices (PEDs) 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 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 smoke 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.

Fufr £ P (Flight Operations manual, FOM)

yh Fay 32 2 B AP (TR 105 E 81 1 p g KAk
P ) B % 5143 &3 Haee VERNTFRE 2PN ;R £
ER P TSR SIS SRR FRE I AR L
TR LRI A > S ERERRE B AR E VR H R 2
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5.14.3 Inflight Fire or Smoke

Cabin crewmembers have been frained 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)
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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 1lmm 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).

iii.  More 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.

ISOLATION VALVE SW ..oiuiire v sm s s v smsn s CLOSE

Ll T 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 = Lo T AUTO
I = ot T 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 PAck SW .. s s vsssm v e AUTO
Consider an immediate landing.

No

T

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

38



W3 SHZERIAFLAMEN G
L3 Mah —
Ri=—
HE/E80/ S
BE/TH

i134/3.1/1/1

EWNFHUERE
AMAEREARE - IRFT
BhiEmAas - &
SR FEERE
REEE -
(1.16.1,2.2)

ENFHOERD
R ES A E M T
EREER BB
M EEM N ERE
PEGE - KR8
ISRVARES - R
NSRS - RS

NEESHAMERE -

(1.16.1,2.2)

1. RE229FHEE

BEREZE=K" 5
RIS R EAM AR 2
REIPEEEEME
ERENEERREE
2 - Bt LR
BE—BHNEERS

Bigm -

. LESh - #R#81.15.227

il - ZEWFHE
FGEEEL -

39




	摘要報告
	目錄
	表目錄
	圖目錄
	英文縮寫對照簡表
	第1章 事實資料
	1.1 飛航經過
	1.2 人員傷害
	1.3 航空器損害
	1.4 其他損害情況
	1.5 人員資料
	1.5.1 駕駛員經歷
	1.5.1.1 正駕駛員
	1.5.1.2 副駕駛員

	1.5.2 駕駛員事故前72小時活動

	1.6 航空器資料
	1.6.1 航空器與發動機基本資料
	1.6.2 載重與平衡

	1.7 天氣資料
	1.8 助、導航設施
	1.9 通信
	1.10 場站資料
	1.11 飛航紀錄器
	1.11.1 座艙語音紀錄器
	1.11.2 飛航資料紀錄器

	1.12 航空器殘骸與撞擊資料
	1.13 醫療與病理
	1.14 火災
	1.15 生還因素
	1.15.1 客艙組員配置及緊急應變裝備
	1.15.2 手機冒煙及滅火過程
	1.15.3 客艙組員訓練
	1.15.4 公司宣導

	1.16 測試與研究
	1.16.1 事故手機檢測

	1.17 組織與管理
	1.17.1 緊急處置程序相關規定
	1.17.2 危險物品空運相關規定
	1.17.2.1 民航局規定及做法
	1.17.2.2 華航規定及做法

	1.17.3 鋰電池滅火輔助器材
	1.17.4 民航局宣導及查核

	1.18 其他資料
	1.18.1 訪談紀錄摘要
	1.18.1.1 飛航組員訪談摘要
	1.18.1.2 客艙組員訪談摘要
	1.18.1.3 手機持有乘客自述

	1.18.2 事故手機相關資訊
	1.18.2.1 手機及鋰電池
	1.18.2.2 驗證規定

	1.18.3 三星對事故手機檢測意見及UL說明
	1.18.3.1 三星對檢測報告意見及UL說明
	1.18.3.2 三星對事故電池內短路意見及UL說明



	第2章 分析
	2
	2.1 概述
	2.2 手機冒煙原因
	2.3 手機於航機上充電規定
	2.4 客艙滅火程序
	2.5 飛航組員應變程序
	2.6 鋰電池滅火輔助器材

	第3章 結論
	3
	3.1 與可能肇因有關之調查發現
	3.2 與風險有關之調查發現
	3.3 其它發現

	第4章 飛安改善建議
	4
	4.1 改善建議
	4.2

	附錄1 事故手機檢測結果英文摘要
	附錄2 航機操作手冊第4.90節內容
	附錄3 台灣三星電子公司意見陳述內容

