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	Summary

This paper summarizes the result of safety assessment prior to implementation of 30NM longitudinal separation minimum in the oceanic airspace in Fukuoka FIR. The Electronic Navigation Research Institute (ENRI) conducted the fast-time simulation and risk estimation in North Pacific (NOPAC) routes system. The maximum estimated collision risk was 4.32×10-8 [fatal accidents/flight hours] with an assumption that the interval of Automatic Dependent Surveillance (ADS) periodic report is 14 minutes.  This result exceeds the regionally agreed target level of safety (TLS) 5.0×10-9 [fatal accidents/flight hours].  The maximum estimated collision risk was 3.65×10-9 [fatal accidents/flight hours] with an assumption that the interval of ADS periodic report is 10 minutes, and this is smaller than the TLS 5.0×10-9 [fatal accidents/flight hours]. The Civil Aviation Bureau of Japan (JCAB) reviewed this result and concluded that 30NM longitudinal separation should be implemented with the interval of ADS periodic report is 10 minutes in the oceanic airspace in Fukuoka FIR.


1.
Introduction
1.1 The purpose of this information paper is to provide the result of pre-implementation safety
assessment for 30NM longitudinal separation minimum in the oceanic airspace in Fukuoka FIR, to
meet the safety management requirement in ICAO Annex11, Chapter 2.
1.2 The method of safety assessment prior to implementation of 30NM longitudinal separation minimum is the same with the method of safety assessment prior to implementation of 50NM longitudinal separation minimum in NOPAC.
2.
Pre-implementation Assessment
2.1 The ENRI conducted the fast-time simulation to predict the traffic in the environment of
30NM longitudinal separation minimum using the traffic sample data (TSD) from December 2006 to November 2007.
2.2 Based on the traffic above, ENRI estimated the collision risks in consideration of the time 

required necessary to resolve a potential collision.  Table 1 shows the time required necessary to resolve a potential collision.  Experience tells that the time required to CPDLC uplink has large range.
ENRI estimated the collision risks using the record of time required to CPDLC uplink from December 2006 to November 2007.

2.3 First, ENRI estimated the collision risk with an assumption that the interval of ADS periodic 

report is 14 minutes. Secondly, if the result exceeds the TLS 5.0×10-9 [fatal accidents/flight hours], the interval of ADS periodic report was reduced one minute every assessment. Finally, the interval of ADS periodic report which makes the estimated collision risk below the TLS 5.0×10-9 [fatal accidents/flight hours] was found.  Table 2 shows these results.
2.4 The maximum estimated collision risk was the one evaluated based on April 2007 TSD, and its 
result was 4.32×10-8 [fatal accidents/flight hours] when the interval of ADS periodic report is 14 minute. This result exceeds the TLS 5.0×10-9 [fatal accidents/flight hours], which was regionally agreed upon by APANPIRG.
2.5 Every maximum estimated collision risk with the interval of ADS periodic report was reduced 
one minute every assessment was the one evaluated based on April 2007 TSD.

· The maximum estimated collision risk was 2.26×10-8 when 13-minute-interval.

· The maximum estimated collision risk was 1.19×10-8 when 12-minute-interval.

· The maximum estimated collision risk was 6.48×10-9 when 11-minute-interval.

Every result exceeds the TLS 5.0×10-9 [fatal accidents/flight hours], which was regionally agreed upon by APANPIRG.
2.6 The maximum estimated collision risk was 3.65×10-9 [fatal accidents/flight hours] with an 
assumption that the interval of ADS periodic report is 10 minutes.  This result is smaller than the regionally agreed TLS 5.0×10-9 [fatal accidents/flight hours].
Table 1: Time required to resolve a potential collision
	Components 
	Value (seconds)

	Screen update time/controller conflict recognition
	30

	Controller message composition
	15

	CPDLC uplink
	(

	Pilot reaction
	30

	Aircraft inertia plus climb
	75

	Total
	150+(


Table 2: Collision Risk [fatal accidents/flight hour]

	Position reporting time interval

(minutes)
	March

2007
	April

2007
	May

2007
	June

2007
	July

2007
	August

2007

	5
	1.07E-10
	2.55E-10
	1.07E-10
	1.09E-10
	1.10E-10
	1.08E-10

	6
	1.17E-10
	4.16E-10
	1.17E-10
	1.22E-10
	1.23E-10
	1.18E-10

	7
	1.43E-10
	7.11E-10
	1.43E-10
	1.57E-10
	1.57E-10
	1.46E-10

	8
	2.08E-10
	1.22E-09
	2.09E-10
	2.44E-10
	2.39E-10
	2.15E-10

	9
	3.83E-10
	2.10E-09
	3.84E-10
	4.62E-10
	4.46E-10
	3.97E-10

	10
	8.68E-10
	3.65E-09
	8.69E-10
	1.03E-09
	9.88E-10
	8.97E-10

	11
	2.18E-09
	6.48E-09
	2.18E-09
	2.50E-09
	2.40E-09
	2.24E-09

	12
	5.52E-09
	1.19E-08
	5.53E-09
	6.11E-09
	5.92E-09
	5.64E-09

	13
	1.34E-08
	2.26E-08
	1.34E-08
	1.44E-08
	1.41E-08
	1.36E-08

	14
	3.02E-08
	4.32E-08
	3.02E-08
	3.19E-08
	3.13E-08
	3.06E-08


	Position reporting time interval

(minutes)
	September

2007
	October

2007
	November

2007
	December

2007
	January

2008
	February

2008

	5
	1.12E-10
	1.11E-10
	1.06E-10
	1.06E-10
	1.07E-10
	1.06E-10

	6
	1.27E-10
	1.25E-10
	1.14E-10
	1.13E-10
	1.15E-10
	1.14E-10

	7
	1.64E-10
	1.59E-10
	1.33E-10
	1.32E-10
	1.38E-10
	1.35E-10

	8
	2.48E-10
	2.38E-10
	1.84E-10
	1.81E-10
	1.96E-10
	1.89E-10

	9
	4.50E-10
	4.34E-10
	3.25E-10
	3.20E-10
	3.54E-10
	3.40E-10

	10
	9.69E-10
	9.44E-10
	7.39E-10
	7.31E-10
	8.02E-10
	7.76E-10

	11
	2.32E-09
	2.28E-09
	1.92E-09
	1.91E-09
	2.05E-09
	2.00E-09

	12
	5.71E-09
	5.64E-09
	5.02E-09
	5.00E-09
	5.26E-09
	5.21E-09

	13
	1.36E-08
	1.35E-08
	1.24E-08
	1.24E-08
	1.29E-08
	1.28E-08

	14
	3.04E-08
	3.02E-08
	2.86E-08
	2.86E-08
	2.94E-08
	2.93E-08


3.
Conclusion
3.1
JCAB reviewed this result and concluded that the interval of ADS periodic report 10 minutes should be applied if 30NM longitudinal separation based on ADS is implemented in the oceanic airspace in Fukuoka FIR. 
3.2
JCAB will conduct post-implementation safety assessment of 30NM longitudinal separation minimum using the latest record of time required to CPDLC uplink.  Depend on the result of this post-implementation safety assessment, the interval of ADS periodic report will change.
4.
Action by the Meeting
4.1 The meeting is invited to note that:
a)     the safety assessment prior to implementation of 30NM longitudinal separation

minimum in oceanic airspace in Fukuoka FIR was conducted by ENRI; and
b)     the result indicates that the regionally agreed TLS of 5.0×10-9 is met when the interval of ADS periodic report is 10 minutes.
………………………
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