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Summary
This paper presents the analysis of fuel saving when the longitudinal separation of  30 NM is introduced on eastbound PACOTS.
1.
Introduction

1.1 For the efficient oceanic air traffic, separation reduction on oceanic airspace has been discussed on IPACG to utilize an advantage of satellite based Communication Navigation and Surveillance (CNS) system such as Controller Pilot Data Link Communications (CPDLC) and Automated Dependent Surveillance (ADS). Safety and efficacy study is required before the introduction of separation reduction,
1.2 The current Pacific Organized Track System (PACOTS) uses 50 nautical mile (NM) longitudinal   separation. The introduction of 30 NM longitudinal separation is considered in the oceanic airspace for the future operation.
1.3 Electronic Navigation Research Institute (ENRI) has been studying safe and efficient oceanic route system using Dynamic Aircraft Route Planning System (DARPS) simulator. This paper presents the simulation results to estimate of fuel saving by the introduction of 30 NM longitudinal separation on eastbound PACOTS.
2.
Simulation Methods
2.1 DARPS simulator is used to estimate fuel consumption of oceanic flight. It has the same function of Oceanic Track Generator (OTG) to generate track and estimate fuel consumption, which is used to establish eastbound PACOTS. It has also the function of conflict detection and resolution.
2.2 In this simulation, 5 tracks (1, 2, 3, 11 and 12) are generated as the same as current eastbound PACOTS. Track 1 is from Tokyo to Seattle. Track 2 is form Tokyo to San Francisco. Track 3 is from Tokyo to Los Angels. Track 11 and 12 are from Tokyo to Honolulu. Lateral separations on each track are set to be 50 NM and 30 NM. High resolution of 1/6 degree latitude grid point on route network rather than current 1 degree is employed to use 30 NM separation to advantage. Wind data of May 21st, 2002 is used for the simulation.
2.3 Flight schedule is based on flight plan information on May 21st, 2002. The total number of flight is 89. Tack 1 is 15. Track 2 is 29. Track 3 is 29. Track 11 is 13. Track 12 is 3. Flight profile of each aircraft is calculated to minimize fuel consumption.

2.4 Conflicts between each flight profile are detected in case of the 50 NM and 30 NM longitudinal separation for comparison.

2.5 Altitude of conflicted aircraft is changed to resolve conflict. Increased fuel consumption by altitude change is estimated of each aircraft.
3.
Simulation Results

3.1 Simulation Results are shown in Table.1.
Table 1.  Comparison between 50 NM separation and 30 NM separation

	
	50 NM separation
	30 NM separation

	The number of conflict pair
	27 pair
	10 pair

(37% compared with 50 NM)

	The number of altitude change aircraft
	22 aircraft
	10 aircraft
(45% compared with 50 NM)

	Ratio of flight on requested altitude
	75%  (67/89)
	89%  (79/89)
(14% increase on comparison with 50 NM)

	Increased Fuel consumption by altitude change
(Total 89 aircraft)
	20,100 lbs
	7,400 lbs

(12,700 lbs reduction on comparison with 50 NM)


3.2 The 30 NM separation increases the ratio of flight on requested altitude to 89% and reduces 12,700 lbs fuel consumption in one day operation on eastbound PACOTS compared with the 50 NM separation.
3.3 NOPAC traffic is more than PACOTS. NOPAC and PACOTS round flight would save 50,800 lbs a day in simple estimation.

3.4 Estimation of fuel saving depends on congestion of air traffic. Further study is required for the introduction of separation reduction on another airspace.
4.
Recommendation
4.1
The meeting is invited note and discusses the simulation results as presented in this paper.
- END -
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