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THE FORTIETH MEETING OF THE

INFORMAL PACIFIC ATC CO-ORDINATING GROUP

(IPACG/40)
(Washington, DC 8 – 12 September 2014)
Agenda Item 5:  
Air Traffic Management (ATM) Issues

Implementation of an Unrestricted UPR Zone within Oakland Oceanic FIR
(Presented by Federal Aviation Administration)


1. Introduction

1.1.  IATA introduced to Pacific Project Working Paper to IPACG/31 in 2009.  The Working Paper stated, “It is commonly accepted that “Free Flight” or User Preferred Routes (UPR) represents the greatest efficiencies for the operation of aircraft. The potential benefits for each flight will vary based on environmental conditions but generally the potential benefits increase as the distance of flight increases.”
1.2. IATA proposed to establish a specific project with the aim of delivering “free flight” between North America and Asia. The project proposal was to be presented to the key stakeholders of FAA, JCAB and State ATM by the end of 2009. 
1.3. While the IATA Pacific Project stated that a potential 2.5 billion kg reduction in CO2 emissions could be realized through the introduction of Free Flight or Unrestricted UPRs, the paper did not consider the overall system implications on unrestricted UPRs.  While it was possible for one flight on a unrestricted UPR to save 90 minutes and 8000kg of fuel burn if it was unaffected by other flights, what was the real impact to the system if all flights were on a unrestricted UPR.  By removing structures that organize traffic flows such as PACOTS and NOPAC tracks would there be an overall system benefit?   Would aircraft be at lower less efficient altitudes and UPR route savings be erased by increased fuel burn at lower altitudes?  What are the impacts on safety by removing all routing structure?
1.4. Modelling unrestricted UPRs is a very challenging task.  IATA started a paper trial in March 2014 where different operators provide UPR data between certain city pairs for 1 week of each month.  IATA has compiled some of the data for the early months and shared it with Oakland ARTCC.  The focus of their trial is on Fuel Burn Savings but again it doesn’t answer the questions of impacts on ATC system operations.
2. Discussion

2.1. The real challenge for the FAA and JCAB is to quantify the overall impacts on the system that Unrestricted UPRs would provide.  JCAB and ENRI have presented many informative papers which have investigated the impacts of removing route structures and helped quantify the impacts.  At IPACG/39 JCAB and ENRI presented IP/13 which studied the impacts of allowing UPRs to branch southward from PACOTS Track 2.  The FAA understood the study to show a very minor fuel savings benefit by allowing UPRs to branch southward from PACOTS Track 2, but the savings were so negligible that it did not make sense to allow the procedure because of the increased complexity.  This raised the question if allowing PACOTS Tracks 2 and 3 to overly each other, which created minimal benefit; what were the implications of allowing PACOTS Tracks 1, 2 and 3 to overly each other with even more aircraft?
2.2. In 2013 a Trial was conducted to merge PACOTS Tracks C and E.  There were many difficulties with the trial.  Many of the difficulties stemmed from operators not meeting their Track Advisory commitments.  In the trial it became clear that in order to merge PACOTS traffic onto one route, as unrestricted UPRs would cause at times, it required the use of non-standard altitudes to ensure that aircraft were not stuck at an unacceptable low altitude.  The merging of the traffic also significantly raised sector complexity.
2.3. To help understand the impacts and complexities of unrestricted UPRs, Oakland began generating unseparated DOTS+ PACOTS Tracks.  The concept was that by removing the requirements for separation of the PACOTS Tracks, it would be possible to emulate operator UPRs, and determine how often unrestricted UPRs overlaid each other and for how long.  
2.4. Oakland has tracked 59 days of unseparated DOTS+ PACOTS Tracks.  The city pairs are RJAA-CYVR, RJAA-KSFO, and RCTP-KLAX using the B744 and B777 weight models. In total there were/are 5 routes generated on trial days. 
2.4.1. Of the 59 trial days that Oakland developed unseparated tracks:

2.4.1.1.1. 3 days routes overlapped until 160E

2.4.1.1.2. 5 days routes overlapped until 170E

2.4.1.1.3. 3 days routes overlapped until 180

2.4.1.1.4. 2 days routes overlapped until 170W

2.4.1.1.5. 4 days routes overlapped until 160W

2.4.1.1.6. 1 day routes overlapped until 150W

2.4.2. The total of days that the routes overlapped was 18 days or 30.5%. The study is ongoing and data is still being collected.
2.5. On March 13, 2014, Live PACOTS traffic data was captured and turned into a DYSIM problem.   The scenario had 103 PACOTS aircraft to North America.  The simulation problem was run using the same winds for the day and aircraft requests.  As the DYSIM problem ran, we tracked when aircraft made altitude requests and what the vertical profile was.  After the baseline simulation problem was completed, the problem was modified and the unseparated (UPR) routes replaced the PACOTS routes.  The simulation problem was run again with the same conditions except the routes were overlaid until 160W.  The altitude profile data was tracked and compared to the baseline problem.  Testing resulted in no noticeable difference in the altitudes given to the requested altitudes.  The UPR data showed that 3 aircraft were held down 1000ft because of traffic for a total of 4 hours and 57 minutes 

2.6. The results from the two scenarios runs were surprising similar.   The main objective was to see if UPRs would create a barrier for requested altitudes and how that would translate into safety and efficiency.  The differences between the two simulation problems were negligible with no significant impact to altitude assignment.  There was a significant increase in the use of ADS-C 30nm longitudinal separation required to get aircraft to their requested assigned altitude.      
2.7. Eastbound PACOTS Traffic crossing the Fukuoka/Oakland FIR varies greatly day to day.  The following graph shows the fluctuations of the North America PACOTS traffic crossing the boundary between 0400 to1400 UTC.
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2.8. The large fluctuations in the traffic are not a result of some days having more flights between Asia and North America.  There are some small fluctuations in traffic caused by day of the week operations, but most of the fluctuations in traffic seen in the graph are caused by flights using NOPAC and/or RTE routes.  The busiest traffic day crossing the Fukuoka/Oakland FIR Boundary was 145 flights and it dropped as low as 2 flights.  
2.9. Oakland recently finished a second simulation problem using actual traffic data from July 30, 2014; during that day there were 102 PACOTS aircraft eastbound to North America.  The same parameters and comparison were used as in the first scenarios. Two scenarios were built from 12 hours of live traffic one with separated PACOTS and one with all UPRs. The first simulation was used as the control and the UPR scenario was built with all aircraft on one route until 140W.  The data from the two scenarios was compared and the total time aircraft were held below or above their optimum altitude (based on altitude requests) was recorded.  The UPR simulation showed 19 of 102 aircraft didn’t receive their requested altitude and varied between 1000ft – 3000ft from their requested altitude (RAL). Here are the findings of the 19 aircraft:   
2.9.1. There were 17 periods of aircraft off by 1000ft from their RAL for a total of 13 hours and 31 minutes
2.9.2. There were 6 instances of aircraft off by 2000ft from their RAL for a total of 10 hours and 42 minutes 
2.9.3. There were 2 instances of aircraft off by 3000ft from their RAL for a total of 1 hour and 36 minutes
2.9.4. Total time for aircraft not at optimum altitude 25 hours and 49 minutes.

3. Conclusion
3.1 The meeting is invited to note the information provided.
SUMMARY


This information is an update on the status of UPRs and Pacific Organized Track System (PACOTS) within the Pacific Region.
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