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ITP Application Overview 
Purpose: Provide operational benefits in non-surveillance airspace by 

enabling “in-trail” climbs/descents at reduced separation 
distances 

Goal: Employ ITP in oceanic air carrier operations (revenue service) 
Objectives: Validate operational performance and economic benefits of ITP 
 Develop and validate ADS-B ITP MOPS material 

 Partners: United Airlines, 
Honeywell, Goodrich, 
Airports Fiji Limited, 
Airways Corp NZ 
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Step 3: Controller verifies: 
 Altitude requested is available 
 Closing Mach number difference 

between aircraft requesting ITP and 
reference aircraft  <  0.06 

Step 4: Controller grants ITP climb 

Step 1: Pilot verifies ITP criteria 
 ITP distance is greater than 18NM 
 Ground speed difference < 20Kts if 15NM-

20NM from reference aircraft or <30kts if 
greater than 20NM  

Step 2: Pilot requests ITP climb from ATC 
Step 5: Pilot revalidates ITP criteria  
Step 6: Executes maneuver 

ADS-B In-Trail Procedures 
ADS-B ITP Climb: Sequence of Events 

FL360 

FL340 

FL350 

ADS-B Transceiver and Onboard 
Decision Support System 
ADS-B Out (required) 
No ADS-B capabilities required 

Desired Altitude 

Pilot Responsibility Controller Responsibility 

ALLOWED 

ITP Criteria ITP Criteria 

Standard Separation 
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• Concept Summary 
– Maximum of two reference aircraft, ± 2000 feet altitude of ownship 
– Aircraft can be any combination of ahead of or behind 
– Can climb or descend; no less than 300 fpm in maneuver 
– Initiate no closer than 15 NM with no more than 20 knots of closure or 20 NM 

with no more than 30 knots of closure 
– Note: current operational trial limited to no closer than 18 nm 

– Must maintain Mach number in climb 
– Increased traffic situation awareness (can see traffic ~180 NM away) 

• ITP Aircraft High Level Requirements 
– ADS-B In with on board ITP decision support system CPDLC  

• Reference or Target Aircraft High Level Requirements 
– Valid ADS-B-Out signal (generally met with any GPS-equipped ADS-B out 

aircraft) 

ADS-B ITP 
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• Goals 
– Employ ADS-B ITP in oceanic air carrier operations 

• Objectives 
– Validate operational performance of ADS-B ITP 
– Validate economic benefits of ADS-B ITP 

Operational Evaluation 

• Partnership 
– FAA and United Airlines agreement 

signed in April 2009 
• Additional partners include Honeywell 

and Goodrich 

• Scope 
– Retrofit 12 UAL 747-400 aircraft with 

certified ITP systems 
– Gather data on use of ITP in the Pacific 

starting in 2011 
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• ADS-B-In requires hardware, software 
and crew interface 

• EFB (side mounted display) solution 
chosen as a retrofit option 

• Based on NASA’s ITP Prototype 

Side mounted display installed in a B747 

Plan View 

ITP Data View 

Flight Crew Interface 
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ATOP ITP Checklist 



8 Federal Aviation 
Administration 

Surveillance and Broadcast Services 

Operational Evaluation 
• Data is being collected from the following 

sources 
– Dispatch 

– United Airlines computer data 
– Dispatch Comment Sheet 

– Controller/Oceanic Center 
– CPDLC messages  
– ADS-C position reports 
– Controller Comment Sheet 

– Cockpit 
– Pilot Comment Sheet 
– Pilot Data Sheet 

– Data cards from the traffic computer 
• Data from all sources is correlated and 

de-identified 
– Data associated with a given flight assigned a 

random identifier and all identifying 
information is removed from the data 
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Operational Evaluation Metrics 
January 2014 

Application Validation Metric 
Southern Pacific Northern Pacific Totals 

Expected 
 

Actual 
 

Expected 
 

Actual 
 

8/2013 - 
1/2014 

8/2011 - 
1/2014 

Number of ITP capable flights per month 60 66 180 191 1420 2786 

Number of ITP requests 2 1 12 8 57 160 

Number of ITP maneuvers performed 1 0 2 4 9 31 

Number of "standard" flight level changes (from an ITP request) 1 1 7 2 21 59 

Number of denied flight level changes (from an ITP request) 0 0 3 2 16 45 

Number of immediate limited standard climbs 0 0 0 0 5 9 

Number of climbs after moving reference aircraft 0 0 0 0 5 10 

Number of standard climbs after period of time 0 0 0 0 1 6 

Safety Related Parameter Expected 
Avg. 

Measurements 
(current month) 

Measurements 
(8/2013 - 11/2014) 

Measurements 
(8/2011 - 1/2014) 

Min Mean Max Min Mean Max Min Mean Max 
ITP Initiation Distance 20 nm 20.8 29.9 47.2 20.8 33.2 67.7 19.1 29.8 88.4 
ITP Distance at Co-altitude 18 nm 21.5 30.5 46.6 21.5 33.7 67.9 20.2 30.4 88.5 
Time From ITP Initiation to Level Off at New 
Altitude 7 min 3 4.5 7 2.0 4.5 7.0 2.0 4.8 8.0 

Percentage of ITPs where a wake encounter 
occurred and a wake incident was reported 2%         0.0     0.0   

Wake Turbulence Incident Severity (5-1) 
(5 is minimal, 1 is catastrophic) 5   N/A     N/A     N/A   



Run Honeywell XSCRIBE code 
• Converts binary to human readable format 
Run NASA ITP-OPEVAL-Reduction code 
• Saves 87 necessary data elements 
• Keys the data 

Electronic data card collection process 

Mechanic removes card and 
places it in card reader 

Card reader downloads data 
(binary format), data is erased 
from card, card reformatted to 

accept new data 

1 2 

Mechanic places reformatted 
card into aircraft 

3 
Binary data is 

transmitted to UAL 
FOQA server 

4 

Run ITP-OPEVAL 
• Reads keyed data 
• Merges with ZOA data 
• Provides de-identified 

summary output files 

5 
Publication of de-identified 

results 

7 6 
Transfer of reduced 
and keyed data to 

NASA 

Review and Analyze ITP 
events 

8 

10 

9 Feedback and discussion 
with ITP partners 

UAL 

ALPA 

NASA 

FAA, partners 
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Electronic Data Card Results 
Maximum observed range 

• Data represents about 
400 flights 

• “Count” is the number of   
    data points in a “sector” 
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Activity Status 
• Typically receive  12-14 ITP requests per 

month  
– Generally results in 3-4 ITP climbs, 6-8 standard 

climbs and 2-3 denials (operational reasons) 
• Pilot training 

– United is updating their pilot training  
• ITP Expansion 

– United Op Spec modified to reflect ops in Fiji, 
New Zealand, ZOA and Icelandic radar airspace 

– Working with United, New Zealand and Fiji to 
facilitate opportunities and get data 

• Benefits Analysis 
– Very preliminary results show that on average the ITP requests have resulted in 

a savings of 800 lbs of fuel per climb (could go higher) 
• ATOP ITP Mods 

– FAA is in the process of developing ITP mods for ATOP 
– Budget cuts could delay delivery of the mods 
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ITP KEY ACTIVITIES 

Complete

Legend

ITP MOPS 
Approved
12/2011

ITP MOPS 
Complete

9/2011

02/12/14

UAL Business 
Case Updated

12/2014

Operational 
Evaluation / 

Data Collection
8/2011 – 8/2012

Previous Research, 
Standards 

Development and 
Benefits Analysis

(2004-2008)

Includes DO-312, 
FAA ITP Policy 
Memo and Draft 

ICAO ITP Circular

 Op Eval 
Expanded 
into Entire 

ZOA 
Airspace
12/2011

UAL 747 Pilot 
Training by 

ULN Initiated
1/2013

At Risk On Schedule

Draft ITP 
RD 

Developed 
10/2012

Year 2 
Operational 
Evaluation / 

Data Collection
9/2012 – 7/2013

ITP MOPS 
Approved by 

SC-186
10/2014

 ITP OpEval 
Results-Year 2 
Interval Report

9/2013

Conduct 
Sys Req 
Review    
11/2012

ITP RD 
Approved  

1/2013

FDN 
Approved  

7/2013

SW Design 
Completed 

4/2014

SW 
Handoff to 

Test 
7/2014

T25 Test 
Complete 

6/2015

Release 
T25 for Op 
Use 6/2015

ITP IDU in 
ZOA

8/2015

Review ITP 
Electronic 

Data
6/2014

ITP MOPS 
updated

as needed
8/2014

Year 3 Op 
Eval 

Authorized
10/2013

Year 3 
Operational 
Evaluation / 

Data Collection
8/2013 – 7/2014

 ITP OpEval 
Results-Year 2.5 
Interval Report

3/2014

ITP 
Implemented
All Regions

APB

Operational Evaluation 
Preparation Activities

Includes:

• ITP System 
Development, 
Certification and 
Installations

• SRMD Development 
and Approval

• ITP Ops Spec 
Developed and 
Approved

• ITP Pilot Training 
Developed

• SOPAC Ops 
Approval

• Controller 
Procedure 
Developed and 
Training

• Op Eval ICAO 
Notification

 ITP 
OpEval 
Results
 6 Month 
Report
3/2012

UAL 747 Pilot 
Training by 

LCA Initiated
1/2012

 ITP OpEval 
Results

1 Year Interval 
Report
8/2012

 ITP OpEval 
Results

1.5 Year Interval 
Report
3/2013

 ITP OpEval 
Results-Year 3 

Data Report
8/2014

Update 
SRMD for 
ZOA Ops

7/2014

Update 
SRMD for 
ZNY Ops 

2016

7110.65 
Change 

Published 
9/2015

ICAO
Amendment
Published

3/2014

ICAO
Amendment
Authorized

11/2014

Year 4 Op Eval 
Authorized 

(limited data)
10/2014

ITP IDU in 
ZAN and 

ZNY
2016

Develop 
7110.65 
Change 
11/2014

Update 
SRMD for 
ZAN Ops 

2016
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Summary 

• First operational ITP flights conducted during the evening 
of August 15th in ZOA airspace; operational in the entire 
ZOA region December 2011  

• Typically receive  12-14 ITP requests per month  

• Working to increase operational evaluation participation 
– United Op Spec modified to reflect ops in Fiji, New Zealand, ZOA and 

Icelandic radar airspace 

– Working with United, New Zealand and Fiji to facilitate opportunities 
and obtain data 

• ITP mods for ATOP are being developed 
– Budget cuts could delay delivery of the mods 
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