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	 SUMMARY 
Operators of commercial airplanes have reported numerous cases of passenger- carried portable electronic devices affecting airplane systems during flight. These devices have been suspected of causing such anomalous events as autopilot disconnect, erratic flight deck indications, audio noise etc. This paper presents the summary of electromagnetic interference report of passenger-carried portable electronic devices in Japan.


1. Introduction

Operators of commercial airplanes have reported numerous cases of passenger- carried portable electronic devices (PED) affecting airplane systems during flight. These devices including cell phones, laptop computer, digital video camera, compact-disc player and electronic games have been suspected of causing such anomalous events as autopilot disconnect, erratic flight deck indications, audio noise etc. Japan Civil Aviation Bureau (JCAB) has noticed that devices suspected of causing these anomalies be turned off during critical stages of flight (takeoff and landing). JCAB also notices prohibiting the use of devices that intentionally transmit electromagnetic signals, such as cell phones, during all phases of flight and making operators responsible for governing the use of portable electric devices on their own airplanes. 

2. Electro-Magnetic Interference Report
    JCAB has collected reports from commercial operators and investigated correlation between PED and airplane system anomalies. 

2.1 Correlation between PED operation and airplane anomaly

    The total number of EMI reports from operators is 41 reports for 8 years since 1993 (Figure 1). We officially require operators to submit reports with PEDs suspected as the causes. Figure 2 shows EMI report categories. The majority of these reports, 27 events, were events where PED interference was suspected. There are 8 events with seemingly some apparent correlation between PED operation and the airplane anomaly (the problem disappeared when the PED was turned off, either immediately or shortly after), 1 event deemed to have a strong correlation (the problem disappeared when the PED was turned off, returned when PED use resumed, and disappeared when the PED was turned off again) and 4 events which were later found failures in airplane system at repair shop.
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2.2. PED

     Reports of cell phones is remarkably numerous (Figure 3). The regulation which make cell phones turned off during all phase of flight is not thoroughly observed.  
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2.3 Airplane Systems

    Figure 4 shows Airplane systems received electro-magnetic interference and the number of reports. 

2.4 Example of EMI report
Some example cases are included to illustrate the variety of potential PED events. 

October 2000, B737

Passenger cell phones were reported to cause autopilot system disconnected during cruise. The airplane was cruising at 27000ft when L-NAV and V-NAV mode was suddenly disengaged. Both modes could be engaged after a while. It was reported that two passengers were using cell phones in the aft cabin. No system failures were found at the repair shop after landing.

February 2000, DC-9

  A passenger laptop computer was reported to cause false alarm on the alarm system during cruise at 33000ft. Horizon alarm in the comparator was turned on while the laptop computer was used in the cabin. After the computer was turned off, the alarm was cleared. However, while the laptop computer was then allowed to use for a few minutes, the anomaly happened again.

December 1999, A320

A passenger cell phone was also reported to cause noises in communication system during climb from 29000ft to 33000ft. Buzz sound occurred in VHF communication receivers intermittently. A passenger cell phone was discovered to turn on and was receiving a call from a ground cell phone station. After the cell phone turned off, the noise disappeared. 

November 2000, B767

A passenger cell phone was reported to cause anomaly on a traffic collision avoidance system (TCAS) during cruise at 32700ft. Resolution Advisory (RA) was issued for a target at flight level 33600. Though the airplane descended 1000ft below in accordance with RA, the target symbol was still in the same position on the TCAS display. The pilot shifted a transponder from left to right and then the target disappeared. The ATC reported there was no traffic around the airplane. A cell phone was used in the cabin.
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2.5 Flight Phase
    EMI events occurred in all Flight phases (Figure 5). The most frequently subjected flight phase is cruising. JCAB conducted an experiment to measure electromagnetic environment in the cabin during flight. It was found that calls from ground cell phone stations can readily reach in the cabin even during cruise and a passenger cell phone can respond to the call and transmit electromagnetic signal. 

3. Consideration
    Many cases of EMI have been reported over the years, with PEDs suspected as the cause, but almost impossible to duplicate these events after landing. Many EMI events are transient and there are no precise devices to record electromagnetic level and exact time when these events occur. However, the result of our experiment shows a possibility that PEDs are suspected of interfering airplane systems because some PEDs radiate electromagnetic waves over the accepted susceptibility level of airplane systems, prescribed in RTCA DO160-D “Environmental Conditions and test Procedures for Airborne Equipment”. JCAB maintain collecting EMI reports from operators and investigating the correlation between PEDs and airplane systems anomalies hereafter. 

4. Contact

  Hajime Yoshimura

  Chief of Avionics section, Airworthiness division, Civil Aviation Bureau

  Tel: +81-3-5253-8735 Fax: +81-3-5253-1661

  E-mail: yoshimura-h2iv@mlit.go.jp
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Figure 2. EMI Categories
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集計

		

				携帯用電子機器 ケイタイヨウデンシキキ		件数 ケンスウ

				携帯電話・PHS ケイタイデンワ		15

				パソコン		10

				ディジタルカメラ		4

				ゲーム		4

				ＣＤプレーヤー		3

				機器不具合 キキフグアイ		4

				不明 フメイ		1

				合計 ゴウケイ		41

				飛行状態 ヒコウジョウタイ		件数 ケンスウ

				駐機中 チュウキチュウ		4

				離陸滑走中 リリクカッソウチュウ		2

				上昇中 ジョウショウチュウ		9

				巡航中 ジュンコウチュウ		17

				降下中 コウカチュウ		3

				着陸中 チャクリクチュウ		3

				スポットイン		3

				合計 ゴウケイ		41

				アビオニクス		件数 ケンスウ

				通信装置 ツウシンソウチ		9

				航法システム コウホウ		8

				ｵｰﾄﾊﾟｲﾛｯﾄｺﾝﾋﾟｭｰﾀ		7

				警報装置 ケイホウソウチ		7

				ｺｯｸﾋﾟｯﾄ･ﾃﾞｨｽﾌﾟﾚｲ		5

				航法計器 コウホウケイキ		3

				エンジン計器 ケイキ		2

				合計 ゴウケイ		41

				1993		2

				1994		1

				1995		0

				1996		4

				1997		3

				1998		6

				1999		10

				2000		15

				合計 ゴウケイ		41
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グラフ

		携帯電話・PHS
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		ディジタルカメラ

		ゲーム
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図３－３　携帯用電子機器の種類別発生件数
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図３－４　飛行形態別発生件数
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Sheet3
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		航法システム
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図３－２　航空機システム別発生件数

9

8

7

7

5

3

2



		1993年(平成5年）

		1994年(平成6年）

		1995年(平成7年）

		1996年(平成8年）

		1997年(平成9年）

		1998年(平成10年）

		1999年(平成11年）

		2000年(平成12年）



件数

図３－１　年度別発生件数
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		国内航空会社から提出された電磁波干渉報告件数 コクナイコウクウガイシャテイシュツデンジハカンショウホウコクケンスウ

						件数 ケンスウ

				1993年(平成5年） ネンヘイセイ５ネン		2

				1994年(平成6年） １９９４ネンヘイセイ６ネン		1

				1995年(平成7年） １９９５ネン		0

				1996年(平成8年） １９９６ネン		4

				1997年(平成9年） １９９７ネン		3

				1998年(平成10年） １９９８ネン		6

				1999年(平成11年） １９９９ネン		10

				2000年(平成12年） ２０００ネン		15

				合計 ゴウケイ		41
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