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Closely Spaced Parallel RWY Operations 

Approach 

to SFO 



RPAT – RNP Parallel Approach Transistion 

-Source: Mills & Porter ICNS 2005 



Concept – “Precision” RPAT and ASAS for  

Closely Spaced Parallel RWY Operations (down to CAT 1) 
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Trajectory Prediction – Basic mechanics 
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Trajectory Prediction – Accuracy 

- Flight test with DLR‘s Airbus A320 on Sep. 23rd 2010 

- Reception of ADS-B with DLR‘s ADS-B receiver 

- Trajectory prediction started at waypoint DIRBO 

 

 

- @DIRBO: predicted ETA 12:31:40 

- @DIRA:    predicted ETA 12:31:50 

- Actual time of arrival:       12:32:02 

 

 

- Accuracy of 12 seconds when 20 miles away 

- Increase of accuracy over time to 1 second at FAF 

 

 

 

drawing not to scale 



Trajectory Prediction – Time errors 

- Time errors: 

 @DIRBO: 25 seconds 

 @DIRA:    18 seconds 

 @ALESI:    4 seconds 

 @LERDI:   3 seconds 

 

- Time error less than  

 10 seconds: 

 23700 m (~ 12.8 nm) 



FMS Tasks – 4D  and ASAS 

- Before P1 (4D) 

- Update RTA@P6 

ETA(Target-A/C) + 15 Sec 

- Plan lateral profile according to new 

RTA using path stretching area 

 

- After P2: (ASAS/Interval management) 

- Insert ETA-Updates as deviations into 

FMS guidance 
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FMS-Guidance: TP Error compensation 

-Compensation of up to 7 seconds 

possible after P2 



Flight Trails at Braunschweig (EDVE) 

- Single RWY 

 

- Parallel RWY Taxiway „C“ (Distance about 250m) 

 

- Good visual reference for pilots 



Results from Flight Trials with ATTAS & King Air 350  



Experiment-Steuerung im ATTAS 

 



Cockpit ATTAS 



Results from Flight Trials with ATTAS & King Air 

350  



“Precision” RPAT – Results of Flight Trials 
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“Precision” RPAT – Results of Flight Trials 

Safe Interval: [+5s; +25s] after leading A/C  

 TTA = ATALead  + 15 seconds  
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“Precision” RPAT – ATTAS and ATRA 



ATTAS Navigation Display  for ATRA Trials 



TP accuracy in Flight Trials 

- In Be350 trials ABS-B in was realized via ADS-B receiver on 

ground and S-Band D/L into the ATTAS 

- In ATRA-Trails we had ADS-B in onboard the ATTAS, however 

with lots of outages especially during final phase  

Leading 

Aircraft 
RWY used ATA-ETA Delta ATA 

Be350 08 -10s 14s 

Be350 26 -1s 6s 

Be350 08 -15s 9s 

Be350 08 -11s 8s 

ATRA 08 -4s 12s 

ATRA 08 -15s 24s 

ATRA 26 -2s 12s 






