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[Abstract]

The entertainment system of the aircraft has changed its paradigm in the form of using passenger electronic devices instead of using a fixed
monitor. This has simplified the on-board equipment while the risk of safety has increased with the electric charging of portable electronic
devices. Unlike personal portable electronic devices that do not have a transmission function, the use of Wi-Fi enabled electronic
devices(T-PED) is allowed and the battery is required to be charged in the cabin. In this study, we used the NASA Aviation Safety Reporting
System to investigate the effects of changes in wireless environment and entertainment service. Based on this, we analyzed the risks of
personal electronic devices by sharing event occurrence cases caused by in-flight electronic equipment or passenger portable electronic
devices (especially smart phones) from the viewpoint of aircraft safety management. This analysis includes identification of potential hazards
and risk assessment, and finally the strategies for risk mitigation for safe use of portable electronic devices are suggested.

Key word : Entertainment system of the aircraft, Portable electronic device, Safety management, |dentification of hazard,
Risk assessment.
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Fig. 1. PED Communications Equipment Market Forecast[2].
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Fig. 2. Passenger use of portable electronic equipment in
Flight[3].
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Fig. 3. PED report for the last 10 years.
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Fig. 6. Classification of PED causes for major events.
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AIRCRAFT INFLIGHT ELECTRONICS POWER SUPPLY SYSTEM SIMPLE DIAGRAM

AIRCRAFT ELECTRONIC POWER
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Fig. 9. Entertainment system power supply system.
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Fig. 10. Cabin burn smell event case.
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Table 1. In-flight burn smell cases for the last 10 years.
No [A/CT YR

ACTION MALFUNCTION CAUSE
1 1737 | 2011 SEAT BURN SMELL
No sign of BURN SMELL FOR
2 | 777 | 2012 burnt 10 SEC DURING Unknown
DESCENT
3 [ 737 | 2012 SEAT BURONNIST%E{LL
Replacement| WALL M
4 | 744 2014 Monitor BURN SMELL
AVOD'S CORD, Component
Replacement SPARK FLAME, Failure
5 |A330| 2016 of Cordreel SMOKE BURNING
SMELL OR
SOMETHING
HAND PHONE FALL]|
Remove DOWN BETWEEN
6 |A380| 2016 Phone SEAT AND SEAT
WALL SOME
EXTINGUISHER | ©f telephone
USED CAUSED BY
7 |A380| 2017 |Replacement BATTERY
COMPRESSION
SSM%LL S
USB PORT |
8 |A380| 2017 o’;grr;fo'n OVERHEATED: | USB Charge
BURN SMELL
EMERGENCY Component
9 | 777 | 2018 |Replacement| BATTERY PACK Failure
BURN SMELL
E 2. OFNQIEEI} o ESA(LIISN|NZE)
Table 2. Safety risk assessment matrix.
Severity
Probability Minor |Negligible
D B
Frequent Phone USB
Charge
5 Battery
port
Occasional Cordreel [Electronic
4 Beverage| s Defect

Remote
3
Improbable

2
Extremely
improbable

1
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Table 3. Risk assessment.

Risk Assessment
Harzard i
Assessment| Tolerability Rl Recommend
range ation
Cabin Elec Unit 4E
Handset 4D Acceptable Improvement
Cordreel based on risk [Moderate| of reliability
USB port 5E mitigation
Beverages 4D Caution
Battery 5C Unacceptable  High
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Table 4. FAA PED guidance documents.

Item Subject
Use of Portable Electronic Devices Aboard
AC91-21.1C Aircraft (5/7/15)
AC 121-24C Passenger Safety Information Briefing and

Briefing Cards (07/23/03)

FAA InFO 09018 | Stowage of Items in Seat Pockets (11/12/09)




E 5 FUE MAP17| oM ARE EX
Table 5. Recommendations for safe use of PED
No Mitigation Policy Subject
T-PED PED tolerance tests must
1 Acceptance be performed to User
Procedure demonstrate safety
Classified as hazardous . .
Airworthiness
cargo and mounted on )
; A authority
fireproof container
o Spontaneous fire
Lithium Battery | prevention measures and | manufacturer,
2 ignition adjacent cell fire protection User
relaxation measures
strategy
Fire training and skill
acquisition for lithium Crew
battery fire
Charge only where
Overheatin monitored position Notices and
3 Charge g Non-rechargeable during | Restrictions by
ground move, takeoff and Crew
landing of aircraft
Immediately turn off the
Fumes or ower and keep it in a
4 | Overheating in powe " Crew
Batteries visible position for
monitoring
PED, stuck O,r Power down to disable
5 lost in electric . Crew
seating
seat
. No charge on board,
Electronic Electronic cigarettes are
6 cigarette and g User Policy
not allowed as checked
evaporator
baggage
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