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	Summary

This paper summarizes the result of safety assessment prior to implementation of 10-minute longitudinal separation minimum without mandatory Mach Number Technique (MNT) in the Fukuoka FIR oceanic airspace.  The Electronic Navigation Research Institute (ENRI) conducted safety assessment of North Pacific (NOPAC) routes system in Fukuoka FIR.  As a result of safety assessment, the estimated collision risk is below the regionally agreed Target Level of Safety (TLS) 5.0×10-9 [fatal accidents/flight hour] if the separation of position report is 350NM or less for NOPAC routes system, 370NM or less for other routes.


1. Introduction
1.1 The purpose of this working paper is to provide the result of safety assessment prior to 

implementation of 10-minute longitudinal separation minimum without mandatory MNT in the Fukuoka FIR oceanic airspace, to meet the safety management requirement in ICAO Annex11, Chapter 2 (2.27.5).
1.2 ENRI conducted safety assessment (See WP/09 Attachment).
2. Pre-implementation Assessment
2.1 ENRI found the Gain/Loss distribution using the Traffic Sample Data (TSD) from March 2006 to 
September 2007.  As a result, longitudinal navigation performance of today’s aircraft is much better than that of aircraft at the time when 15 minutes separation minimum was implemented.  The probability that a following aircraft overtakes a leading aircraft has decreased.
2.2 On the other hand, the probability that an overtaking aircraft give rise to a collision has increased 
because the height-keeping performance and path-keeping performance of aircraft have been improved.   ENRI conducted safety assessment using Collision Risk Model (CRM) for time-based separation with consideration of improved Gain/Loss distribution.
2.3 Figure 1 shows NOPAC routes system.  On the east side of NOPAC in Fukuoka FIR, the 
separation between current compulsory reporting points is 660NM. The average relative speed of an aircraft pair which has a 10 minutes separation with its leading aircraft at the initial reporting point and overtakes its leading aircraft at the next reporting point depends on the separation between compulsory reporting points.  ENRI put these parameters into CRM and calculated the collision risk estimates.  As a result, the estimated collision risk is 1.15×10-7 [fatal accidents/flight hour] and exceeds the TLS. 
2.4 On the east side of NOPAC in Fukuoka FIR, non-compulsory reporting points are installed at the 

middle points of current compulsory reporting points.  If these non-compulsory reporting points are changed to compulsory reporting points, the separation between compulsory reporting points will be changed to 330NM. The average relative speed of an aircraft pair will be changed, then as a result of calculation, the estimated collision risk is 1.93×10-9 [fatal accidents/flight hour] and below the TLS.
2.5 ENRI calculated the required separation of position report which satisfies the TLS.  As a result 
of calculation, the estimated collision risk is below the TLS if the separation of position report is 350NM or less for NOPAC routes system, 370NM or less for other routes.
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Figure 1 : NOPAC (North Pacific) routes system
3. Conclusion
3.1 JCAB reviewed this result and concluded that for the implementation of 10-minute longitudinal separation minimum without mandatory MNT, modifications of the route structure, upgrade of the ODP System, or limitations of applying 10-minute longitudinal separation standard with mandatory MNT are required in the portion of routes within the Fukuoka FIR.
3.2
Despite the conclusion above, JCAB plans to introduce the 10-minute longitudinal separation minimum without mandatory MNT in the Fukuoka FIR in a phase manner.

JCAB plans to apply the separation for aircraft flying within the Fukuoka FIR in;

a. Stage-1:  case of ADS capability failing during the 30 or 50 NM longitudinal separation based 

on the ADS applied, and case of climb or descend.
b. Stage-2:  the portion of airspace/routes under the current route structures and the ODP system.

4. Action by the Meeting
4.1 The meeting is invited to note that:
a) the safety assessment prior to implementation of 10-minute longitudinal separation minimum without mandatory MNT in the Fukuoka FIR oceanic airspace was conducted by ENRI; and
b) estimated collision risk is 1.15×10-7 [fatal accidents/flight hour] and exceeds TLS if 10-minute longitudinal separation minimum is implemented in current NOPAC routes system ; and
c) estimated collision risk is 1.93×10-9 [fatal accidents/flight hour] and below TLS if current non-compulsory reporting points on NOPAC are changed to compulsory reporting points ; and
d) estimated collision risk is below TLS if the separation of position report is 350NM or less for NOPAC routes system, 370NM or less for other routes ; and
e) JCAB plans to introduce the 10-minute longitudinal separation minimum without mandatory MNT in a phase manner.  

………………………
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