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壹、前言
亞太經濟合作（Asia-Pacific Economic Cooperation, APEC）航空事故調查能量建構研討會（Capacity Building Workshop on Air Accident Investigation）係「APEC第32次運輸工作小組會議」時，新加坡提議由其贊助舉辦之會議，並獲與會各會員支持，會議日期訂於今（99）年4月19~20日，會議地點為新加坡航空學院（Singapore Aviation Academy, SAA）。
本次會議的主要目的為，參加會議的各APEC會員體及航空事故調查與飛航安全相關事務之政府及產業界專家，能籍由會議及討論的過程分享航空事故調查之觀念、專業以及經驗，並討論此領域之國際最佳範例及作法。主辦單位共邀請十多位講者介紹相關主題，包括事故現場之安全管理，水下搜尋、飛行紀錄器及殘骸之復原，新航空器及製造技術，以及飛航安全資訊之分享等議題。
此次會議參加的人員來自飛安及失事調查機關、民航主管機關、航空器製造廠、航空公司、水下打撈公司及飛航安研究機構等。我國與會代表則包括本會及長榮航空公司代表共2位。
貳、會議議程
此次研討會由飛航安全相關之專業人士與學者專家進行多篇專題報告與研討，議程如下：
	DAY ONE （19 APRIL 2010）

	0830hr
	Registration

	0900hr
	Opening Remarks by Deputy Secretary （Land &Corporate）, 

Mr Lim Boon Wee, Ministry of Transport, Singapore

	0920hr
	Keynote Address – Mr Marcus Costa, Chief, Accident Investigation and Prevention Section, International Civil Aviation Organisation 



	0945hr
	Photo Taking for Speakers and participants and

Coffee／ Tea Break



	Topic 1: Accident Site Safety Management

This session will explain the hazards that are present at an aircraft crash site. An investigator working at a crash site will be exposed to a wide range of hazards, which can be physical, biological, material or psychological in nature.  Speakers will share on the need to assess the risks posed by the hazards and what measure to be implemented to mitigate or remove the risk faced by personnel at the crash site.  Speaker will also share case studies of site safety management of some air accident.

	1030 – 1130hr
	Speaker will provide background of Occupational Safety and Health with respect to the wreckage site as a workplace for investigators and processes in identifying and mitigating risks that are present.

Speaker: Mr Sid Hawkins, Manager, Engineering Support, Health, Safety and Environment, Air Accident Investigation Branch, United Kingdom


	1130 – 1140hr
	Short Break

	1140 – 1215hr
	Speaker will share some case studies of conducting site safety assessment for some past accidents.

Speaker: Mr Sid Hawkins, Manager, Engineering Support, Health, Safety and Environment, Air Accident Investigation Branch, United Kingdom


	1215 – 1330hr
	Lunch

	1330 – 1400hr
	Speaker will share on a case study of an accident and the challenges faced in mitigating the risks present at the site when removing and transporting the wreckage to a storage facility.

Speaker: Mr Hideyo Kosugi, Senior Aircraft Accident Investigator

Japan Transport Safety Board, Japan



	1400 – 1415hr
	Q&A Session for Topic 1 

Moderator: Mr Michael Alan Toft, Senior Investigator, AAIB Singapore.（TBC）

	Topic 2: Underwater search and recovery of flight recorders and wreckage

The data in a cockpit data and voice recorder contains valuable information that helps an investigator in an investigation.  When an aircraft crashed into sea, the search and recovery of the recorders is a daunting task to the investigator. This topic covers the various types of equipment used for search and recovery of flight recorders from underwater, the preparation that can be taken prior to recovery efforts and the difficulties that may be experienced during the recovery.  


	1415 – 1445hr
	“Salvage Operation in Deep Sea”
- Phoenix International specialises in providing deep water engineering and solution services.  One of their expertises is recovery and salvage operation of aviation accident at sea.  It is a long time US navy contractor to provide its service in recovering of any US navy assets lost at sea.  It had participated in many recovery operation of aviation accident including the Adam Air crash in the Sulawesi River.  The speaker will share on the equipment used for deep sea recovery of wreckages and recorders and what a State can do in preparation to respond to sea crash. 

Speaker: Mr Michael Kutzleb, President , Phoenix International

USA



	1445 – 1515hr
	Respond plan for  “Crash in International Waters”

- Sharing on AAIB’s effort in drawing up a respond plan for a crash in international waters: such as  gathering of information of deployable civilian resources, geographic locations of resources, hydrographical information, experts from State and civilian organisation, contacts information ,etc.

Speaker: Mr Chong Chow Wah, Senior Investigator

AAIB Singapore, Singapore



	1515 – 1545hr
	Coffee／ Tea Break

	1545 – 1615hr
	Speaker will share on the search and salvage operation of an aircraft crash in deep water.

Speaker: Svitzer Salvage, Netherlands （Singapore office）, TBC



	1615 – 1645hr
	“Aviation Investigator at Sea”
- Speaker is a France BEA Investigator／ technical diver who is a specialist in sea crash search and recovery of wreckage and recorders.  He will speak from the perspective of an investigator on the challenges in the case study of a search and recovery operation of a sea crash.

Speaker: Mr Yann Torres, Investigator／ Diver, Bureau d’ Enquetes et d’ Analyses （BEA）,  France



	1645 – 1700hr
	Q&A Session for Topic 2. 

Moderator: Mr Alan Stray, Director International, Australian Transport Safety Bureau, Australia.

	1845 – 2045hr
	Welcome dinner hosted by Deputy Secretary （Land &Corporate）, Mr Lim Boon Wee, Ministry of Transport, Singapore


	DAY TWO （20 APRIL 2010）

	TOPIC 3: New aircraft and manufacturing technologies

New technologies and materials used in making new aircraft present new challenges for investigators.  This topic explores the various technological advances in aircraft manufacturing and the means investigators may employ to investigate such high-tech areas.



	0900 – 0930hr
	“Accident Investigation in the High Technological Era”

Speaker: Mr Yannick Malinge , Vice President Flight Safety, AIRBUS, France.



	0930 – 1015hr
	“Increasing data’s crash survivability”

- focus on the latest avionics used in recorder technology and the improvement of its crash survivability to enable investigator to recover all recorded data to aid in investigation.

Speaker: Mr Gary Kersten, Principal Design Engineer, 

Honeywell, USA.



	1015 – 1045hr
	Coffee／ Tea Break

	1045 – 1115hr
	"British Airways 777 Accident Investigation - What We Know & What We Don’t Know About Ice in Jet Fuel" – Focus on Boeing’s lab test results of ice in fuel, how ice can be generated and how ice can cause a restriction to fuel flow.Speaker: Mr. Mark H. Smith, Air Safety Investigation, 

Boeing Commercial Airplanes, USA



	1115 – 1145hr 
	- Focus on aircraft manufacturer’s use of new technology or material in building their aircraft to aid investigator’s job

Speaker: Mr Nilson Perini, Air Safety Coordinator,

Embraer, Brazil.



	1145 – 1200hr
	Q&A Session for topic 3. 

Moderator: Mr Frank Hilldrup, International Affairs,

NTSB, USA

	1200 – 1315hr
	Lunch

	TOPIC 4: Sharing of Safety Information

ICAO encourages the establishing of accident and incident databases and sharing of safety data.  It has been encouraging the use of the ECCAIRS reporting／database software which is compatible with ICAO’s Accident／Incident Data Reporting （ADREP） system.  Under this topic, participants will share with each other how they have adapted or integrated the ECCAIR software into their safety information database systems.



	1315 – 1345hr 
	“Importance of National Legislation and Annex 13 in collection and sharing of safety data”

Speaker: Mr Alan Stray, Director International, Australian Transport Safety Bureau, Australia

 

	1345 – 1415hr


	“Development of a State Aviation Safety Database”

- Sharing on how CAAS develops an interface program for operators to upload their mandatory reports and subsequent transfer into the State database system in the ECCAIRS format.

Speaker: Mr Michael Pang, Senior Manager, 

Continuing Airworthiness, Civil Aviation Authority of Singapore, Singapore.



	1415 – 1445hr


	“Sharing the State’s Aviation Database”

- Sharing on how CAAC collects State aviation safety information, manage the database and conduct safety studies using the data.

Speaker: Mr Xiong Jie, Director of Safety Information Division, Aviation Safety Office, CAAC, China 



	1445 – 1515hr
	“Sharing on Indonesia’s implementation of ECCAIRS for collection of  the State’s Safety Data”

Speaker: National Transport Safety Council, Indonesia, TBC



	1515 – 1545hr
	Coffee／ Tea Break

	1545 – 1615hr
	“Sharing of Safety Data with Accident Investigator”

· Focus on how FAA shares their safety data with NTSB for investigation purposes.

Speaker: Ms Victoria Anderson, Air safety Investigator／ Team Lead, Federal Aviation Administration, USA.



	1615 – 1630hr
	Q&A Session for Topic 4. Moderator: 

Mr Michael Alan Toft, Senior Investigator, AAIB Singapore.（TBC）

	1630 – 1700hr
	Closing by Mr Chan Wing Keong, Director, AAIB Singapore

	END OF WORKSHOP


參、會議重點與心得
本次亞太經濟合作航空事故調查能量建構研討會為APEC組織第一次舉辦和飛航安全調查有關之會議。共有來自11個APEC會員體的六十多位各國專家與會。由於冰島火山爆發事件，導致許多歐洲國家的機場關閉，使得多名航空專家無法成行，參加會議人員比原本預期少了一些。
會議一開始由國際民航組織（ICAO）失事調查及預防部門之首席Marcus Costa說明國際民航公約第十三號附約（Annex 13）目前修訂之狀況，Costa表示，今年8月份修訂版的Annex 13應會發布，其中共有24個修訂，主要修訂內容包括：ICAO授予各調查機關更大的彈性，可自行訂定調查程序以符合自身需求；調查2,250公斤以上航空器重大意外事件，將由現行的建議（Recommendation）改會Annex 13中之標準（Standard）；依據Annex 13之事故調查，必須和任何以追究責任之司法或行政調查分開；各會員國在收到主導調查單位之飛安改善建議後，於90天內必須回覆相關改善措施；事故調查報告必須公布，且最好能在12個月內完成調查；調查單位應記錄飛安改善建議之執行情形並列入追蹤；增列國家安全計畫（Sate Safety Program, SSP）、建立各國的國家安全計畫之新規範；加強建置飛安自願報告系統之立法規範、失事及意外事件資料庫等。另外，ICAO亦建議各國可建立區域性事故調查合作關係，以將調查資源充分運用。

Costa表示，相關修訂資料已於三月中分送各會員國，但由於我國並非ICAO會員國，故對相關資訊並無直接取得之管道，通常必須待ICAO完成相關文件之修訂後並公布在其網站，本會方得以付費或其他方式取得文件或資訊，相對於會員國能在第一時間取得資訊或文件，甚至參與文件及法規修訂過程之討論，我國就飛航安全與國際接軌並及時反映國際趨勢方面較為辛苦及弱勢。
此次研討會共包括四大主題：
1、 事故現場之安全管理
2、 飛行紀錄器及殘骸之水下搜尋及打撈
3、 新航空器及製造科技
4、 飛航安全資訊之分享
在事故現場安全管理議題中，與會者討論調查員在事故現場可能須面對的各種風險，包括血媒性病毒傳染、傳染病、蚊蟲、尖銳物品、壓力瓶、輪胎、化學物品、危險物品、及近年來航空器大量使用複合材料於飛航事故發生後，可能對救援及調查人員的影響等。
學校打撈議題則討論目前水下打撈之最新技術、裝備、及船載能量，新加坡航空事故調查局並簡報其飛航事故打撈計畫。由於新加坡是海島國家，且成立至今尚未有水下打撈事故調查經驗，故新加坡參考法國飛航事故調查局（BEA）、美國國家運輸安全委員會（NTSB）以及本會水下打撈之經驗及裝備，規劃新加坡自己的打撈計畫，並搜集新加坡航空公司所有航班飛航所經水域之各項和打撈作業有關之資料，建於資料庫中以備不時之需，新加坡事故調查局並計劃參與本會於五月時將舉辦之水下打撈演習活動。

新型航空器及製造科技議題則討論紀錄器的發展及航空器油路系統結冰問題。航空器製造廠商波音公司針對過去航空器因油路系統結冰問題而導致事故的情形，以及調查過程中針對此現象所作之實驗，以及解決航空器油路系統結冰問題的方法皆有詳細的說明。
安全資訊交流議題中則討論ICAO Annex 13及各國於法規中明文規定蒐集及分享安全相關資訊的重要性。ICAO建議會員國立法保障安全諮詢不得被用以追究責任，以達到安全資訊能充分的被揭露並分享交換之目的。新加坡及中國大陸亦分享其蒐集並維護其飛安資訊資料庫的經驗，美國聯邦航空總署FAA亦簡報其如何和事故調查機關NTSB分享安全資訊以達到共同合作提升飛航安全的目的。

安全資訊分享以及受到法律保障的觀念在國際上已漸漸成形，而我國內相關單位如航空公司、民航局、及飛安會等單位的安全相關資訊，則有待未來各方共同努力達成如何分享資訊的共識。
本次行程圓滿且收穫豐富。以下僅將藉由這次會議中所得到ICAO ANNEX 13未來修訂後之條文，摘要如後；
· 增列國家安全計畫（Sate Safety Program, SSP）、建立各國的國家安全計畫之新規範；
· 加強建置飛安自願報告系統之立法規範、失事及意外事件資料庫；
· 新的標準及建議措施（SARPs）以監測已實施之預防措施；
· 修訂事故定義、授權代表、原因、調查、安全建議、重大意外事件等；
· 納入委託地區事故調查機構進行調查之可能性；
· 關於最大重量2,250公斤以上航空器重大意外事件調查的新規定；
· 加強立法將調查與分攤過失或責任的任何司法或行政程式分開的規定；
· 關於訂定事故調查政策和程序的（SOP）新規定；
· 擴大公開記錄的規定，包括座艙影像紀錄（Cockpit Image Recorders）及其抄件；
· 避免公開失事及意外事件中所涉人員姓名的新規定；
· 修訂關於其公民遭受死亡或重傷的國家參與調查的規定；
· 發布調查資訊和進展情況的新規定；
· 修訂公開發布最終報告的必要性的規定；
· 修訂安全建議的規定，以採納入採取行動的時間框架；
· 管理對安全建議作出的回應和監測所採取的措施的新規定；
· 修訂附件中關於“原因（cause）”和／或“促成因素（contributing factors）”使用的規定；
· 新增附錄 G判定航空器損壞的指導材料。
修訂條文節錄如下：
第1章定義  事故對於有人駕駛航空器而言，從任何人登上航空器準備飛行直至所有這類人員下了航空器為止的時間內，或對於無人駕駛航空器而言，從航空器為飛行目的準備移動直至飛行結束停止移動且主要推進系統停車的時間內所發生的與航空器運行有關的事件，在此事件中…

第5章調查 ….. 5.4 事故調查部門在進行調查時應獨立，並且在符合本附件規定的情況下，對其行動有無限制的權力。調查通常須包括：
a） 收集、記錄和分析有關該事故或事故徵候的所有相關資料；
b） 如果適當，發佈安全建議；
c） 如有可能，查明原因和／或促成因素；和
d） 完成最終報告。
…. 調查範圍和開展這類調查所應遵循的程序，應由事故調查機構根據其為提高安全預期從調查中得出的教訓加以確定。（The extent of the investigation and the procedure to be followed in carrying out such an investigation shall be determined by the accident investigation authority, depending on the lessons it expects to draw from the investigation for the improvement of safety.）
5.4.1根據本附件規定進行的任何調查，應與任何分攤過失或責任的司法或行政程式根分開。
5.4.2 建議 事故調查部門得訂定相關政策和程序，詳述其事故調查職責。此應包括組織與規劃、調查和報告。…

5.4.3 建議 國家得確保根據本附件各項規定進行的任何調查不可絲毫拖延和不受限制地獲得全部證據資料，且不受行政或司法調查或程序之阻礙。….

5.28 建議 進行調查的國家得至少在調查進行的第一年期間發佈已確認的事實材料並及時公佈調查的進展情況。
第6章最終報告  ……最終報告的發布
6.5 為了預防事故，進行失事及意外事件調查的國家應儘快並可能於十二個月之內將“最終報告”公開發布。
注：可將最終報告登載在網路上以達到公開發布目的，且最終報告並不一定要印刷出版。
6.6 如果不能在十二個月之內公布報告，進行調查的國家應在每年的事故周年公布一份期中報告，詳述調查進展情況及所提出的任何安全問題。….. 

6.10 收到安全建議的國家應於轉發函發出日期九十天以內告知提出建議的國家已採取或已考慮采取的預防行動，或將不採取任何行動的理由。
6.11 建議 進行調查的國家或發佈安全建議的任何其他國家得執行相關程序，以記錄對所發出的安全建議的回覆情況。
6.12 建議 收到安全建議的國家應執行有關程序，對回覆安全建議採取行動的進展情況進行監測。
第8章事故預防措施  

8.2各國應建立飛安自願報告系統，以便於收集實際或潛在的安全缺陷，其無法由強制自願報告系統收集之資料。（A State shall establish a voluntary incident reporting system to facilitate collection of information on actual or potential safety deficiencies that may not be captured by the mandatory incident reporting system.）
（增列） 國家安全計畫框架：
· 第1章國家安全政策和目標（State safety policy and objectives）、
· State safety legislative framework

· State safety responsibilities and accountabilities

· Accident and incident investigation

· Enforcement policy

· 第2章國家航空安全風險管理（State Safety Risk Management）、
· 2.1 Safety requirements for the service provider’s SMS

· 2.2 Agreement on the service provider’s safety performance

· 第3章國家安全保證（State Safety Assurance）、
· 3.1 Safety oversight

· 3.2 Safety data collection, analysis and exchange

· 3.3 Safety-data-driven targeting of oversight of areas of greater concern or need

· 第4章國家安全推廣（State Safety Promotion）。
· 4.1 Internal training, communication and dissemination of safety information

· 4.2 External training, communication and dissemination of safety information

附錄 G判定航空器損壞的指導
1. If an engine separates from an aircraft, the event is categorized as an accident even if damage is confined to the engine.

2. A loss of engine cowls （fan or core）, or reverser components, which does not result in further damage to the aircraft is not considered an accident.

3. Occurrences where compressor or turbine blades, or other engine internal components are ejected through the engine tail pipe are not considered an accident.

4. A collapsed, or missing radome, is not considered an accident, unless there is related substantial damage in other structures or systems.

5. Missing flap, slat and other lift augmenting devices, winglets, etc, that are permitted for dispatch under the Configuration Deviation List （CDL） are not considered to be an accident.

6. Retraction of a landing gear leg, or wheels up landing, resulting in skin abrasion only. If the aircraft can be safely dispatched after minor repairs, or patching, and subsequently undergoes more extensive work to effect a ermanent repair, then the occurrence would not be classified as an accident.

7. If the structural damage is such that the aircraft depressurizes, or cannot be pressurized, the occurrence is categorized as an accident.

8. The removal of components for inspection following an occurrence, such as the precautionary removal of an undercarriage leg following a low speed runway excursion, while involving considerable work, is not considered an accident unless significant damage is found.

9. Occurrences that involve an emergency evacuation are not counted as an accident unless someone receives serious injuries, or the aircraft has otherwise sustained significant damage. 

肆、建議事項
一、因應國際民航公約第十三號附約之修訂，本會應評估此次修訂對本會相關法規及標準作業程序之影響，並同步修訂之。
二、有關飛安自願報告系統之立法推動，目前雖因本會組織法尚未通過，立法院擱置本會調查法修訂之審議而暫緩，本會應待組織法立法完成後，繼續推動飛安自願報告系統之法制化。
伍、與會相片
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