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Atlantic Operations 
4 distinct traffic flows affect US Atlantic oceanic 
operations, controlled from New York Center: 

NAT Organized Track 
System (OTS).  A 
series of highly 
organized tracks 
generated twice daily in 
the light of wind 
information.  The 
density of traffic on 
these tracks is such 
that few crossing 
opportunities exist. 

Western Atlantic 
Route System 
(WATRS).  A fixed 
set of tracks of high 
complexity which 
experiences peaks 
of high traffic 
density. 

Europe to 
North America 
(EUR-NAM).  
Random tracks 
are used which 
can become 
more complex 
due to the 
random nature 
of the crossing 
tracks. 

Europe to the 
Caribbean (EUR-
CAR).  A series of 
flexible tracks which 
are aligned to upper 
winds.  
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New York Center-1940 
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New York Center-2005 
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Limitations of ODAPS– Controller Perspective 
 

Lack of Integrated Tools 
and Flight Data: 

• Communications 

• Navigation 

• Surveillance 

 

The Bottom Line 
Time-intensive process 
to access and calculate 
information for decision 
making. 

Integration and 
decisions 
performed here 

Manual Paper Strip 
Maintenance 
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Technology Enables Change: The FAA 
Ocean21 (Advanced Technologies and Oceanic 
Procedures (ATOP) System 

• The FAA’s Ocean21 system  
 is the most advanced  
 CNS/ATM systems in  
 the world 
 
• Ocean21 is fully operational  
 in New York, Oakland and 
 Anchorage oceanic airspace.   
      Operational at New York Since  
      June 2005 
 
• Ocean21 is a COTS product customized by  
      Lockheed-Martin for the FAA. 

 
• Ocean21 provides functionality enabling system efficiencies that lead to 

emissions reductions 
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• Consensus approach by NATCA & management during 
Ocean21 acquisition, development, & testing 

•At the site level 
•Between the three sites 
•At the PT/IPT level 

• Support for SPT member participation 
• Site support for staffing, work space, and schedule availability 
• Full funding for travel 
• Headquarters funding for Backfill Overtime 

Benefits of Labor Partnership 
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• NATCA/FAA MOU on participation in development & deployment 
of oceanic projects, including Ocean21 

• Objectives 
• Controller involvement in evaluation of candidates for operational 
suitability 

• Agreement on modifications prior to contract award 
• Assures FAA allocates resources to support level of involvement 

• Provides NATCA & AT representatives to the Ocean IPT  
• Serve as National Team Coordinators for AT Site Product Team 
(SPT) & ATOP Product Team (PT) activities 

• Establishes SPTs at ZOA, ZNY & ZAN 
• NATCA & Management Leads for each site SPT 
• Scope & authority of SPT defined in appended SPT Charter 

• Stresses importance of participant consistency through program 
completion 

Ocean21 MOU 
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• Significant insight very early-on of 
candidate systems 

•Thousands of staff hours of hands-on operational and 
proposal evaluation by controllers, technicians, automation 
specialists and subject matter experts resulted in: 
• Buy-in from key Unions 
• Definition of Concept of Operations and Use 
• Draft Operational Procedures 
• Identification of customization required for the NAS 
• Common understanding of the scope of the effort 

Ocean21 Evaluation Process 
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Air Traffic Considerations 

• AT evaluation factors   
– CHI, functionality, workload, situational awareness, workstation 

design ergonomics 
– Comparison against today’s job/task analysis 

• Human Factors Considerations 
– FAA user team assessments during evaluations 
– Human factors guidelines used in task performance suitability 
– AT and AF CHI TEMs 

• SPTs were integral part of system engineering, test 
and implementation processes 
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ATOP Architecture 

MCPP

FRPP

SPP

CWP

DRPS

ECS

SDPS

FDPS

MCPP

FRPP

SPP

CWP

DRPS

ECS

SDPS

FDPS

SNCS

Communications A/B Switches

Radar Modem Splitters
Radars

External Interfaces

SSA Drives

2Kx2K
Display

SSA 
Drives

ADS-B

Channel A Channel B

WINS WINS

SSA 
Drives

ADS-BFlat
Panel
Display

Flight Strip Printer

Flat
Panel
Display

Flat
Panel
Display

Flat
Panel

Display

Flat
Panel
Display

Laser
Printer

Impact
Printer

Laser
Printer

Impact
Printer

Notes:
• Number of FRPPs, SPPs, and CWPs vary by site.
• Each channel A and channel B MCPP pair
attached to separate flat panel displays /
keyboard / mouse.

Monitor,
Keyboard,

Mouse

Monitor,
Keyboard,

Mouse
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Ocean21 Functionality Today 
Ocean21 Provides: 

• Complete 4D Profile Protection in Oceanic 
Airspace 

• Automated Conflict Detection for All Oceanic 
Separation Standards 

• Monitoring and Control by Exception 

• Separation Criteria Based on Individual 
Aircraft Performance and Equipage 

• Full Integration of RADAR and non-RADAR 
Traffic 

• Dual Channel Architecture with full 
redundancy on all processors 

• Fully ICAO complaint system.  Supports all 
ICAO flight plan messages such as FPL, 
CHG, DEP, CNL, ARR.  ICAO 2012 
compliant 1Q 2011. 
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Ocean21 Functionality Today 
Ocean21 Provides: 

• Dynamic Airspace Allocation 

• Satellite based Controller Pilot Data Link 
Communication (CPDLC) 

• Satellite based Automatic Dependent 
Surveillance – Contract (ADS-C) 

• Automatic Dependent Surveillance-Broadcast 
(ADS-B) 

• Paperless Environment 

• Automatic Weather Dissemination 

• Air Traffic Services Interfacility Data 
Communications 2.0 (AIDC) 

• RADAR Data Processing 

• Elimination of voice communication between 
RADAR and non-RADAR Ocean21 Sectors 
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Concept of Operation 

• Concept of Operations is Control By 
Exception.   
– Only information that requires action is presented to 

the controller.  For example, an Out of Conformance 
Position Report. 

– Controller is prompted when coordination is required 
and when it is overdue.   

– Ocean21 continually compares the cleared profile 
against the coordinated profile and warns the 
controller of discrepancies 
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Conflict Probe 
• Ocean21 Detects All Conflicts - 

Controller Resolves Conflicts  
• Aircraft/Aircraft and 

Aircraft/Airspace 
• Probe Runs Automatically on All 

Trajectory Updates 
• Applies Appropriate Separation 

Standard 
• System Enforces Pre-Delivery 

Probe for All Clearances 
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Protected Profiles 
• All aircraft have protected 4-dimensional profiles 

– Any change to an aircraft’s protected profile must be entered via a 
Clearance Window or through the Coordination Window 
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Electronic Flight Data 

Automatic ETA Updates 

 
 

• System automatically maintains data, controllers notified of 
significant changes via color-coding 

• Variety of typical annotations handled automatically 
• Quick access to strip(s) of interest through “working bay” 
• Because of conflict probe, strips do not have to be posted by fix 

and continuously scanned as in yesterday’s environment 

One Strip Per Flight 

Color Coding for Significant Events  
and Indicators 
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Controller Tools 
• Direction of flight indicator 

• Graphic fix/time display 

• Intersection angle 

• Range bearing 

• Velocity Vectors 

• Time of Passing 

• Automatic Datablock Offset 
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FANS-1/A Data Link Support 
• AFN 

– Logon automatically accepted  
 When FPL with REG is available 
– Automatic transfer of datalink to next facility 

• ADS-C 
– Automatic Contract Initiation for Equipped Aircraft  

• Periodic (20 min or less based on RNP value), Event (5nm) and Waypoint 
• On- Demand available on each aircraft 
• Contract Parameters Can be Modified by Controller at any time 

• CPDLC 
– Nearly Instantaneous.  Messages received on both ends within seconds 
– Clearances can be auto loaded into FMC  
– Highly Integrated With Other Sector Operations 
– Full message set is supported 

• Clearances Always Composed Same Way 
• Automation Determines Appropriate Routing (HF or Datalink) 

– Downlinks Routed to Correct Sector 
– Indicators on ASD and Strips  

 

Datalink 
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ADS-B 

• Ocean21 supports ADS-B CAT21 Interface 
• NCP in place to support CAT33 Interface 
• Plan is to place ADS-B sites along the entire 

east coast, Canada, Caribbean and Bermuda 
• Increased surveillance around ZNY oceanic 

airspace will  
– enhance safety 
– encourage early equipage 
– improve air traffic service, efficiency, and user 

preferred trajectories.  
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RADAR Integration 

• Fully operational at Anchorage Center 
• Two phase plan in place to implement at ZNY 
• Transition planned to commence in 2011  
• RADAR feeds via traditional input or over IP.  

IP capability can be seen at the WJHTC 
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RADAR Benefits 
• CHI- Most actions performed off of data block 

by using mouse.  Symbology same as 
ERAM/MEARTS. 

• Access to non-RADAR conflict probe results. 
• Elimination of manual coordination between 

RADAR and non-RADAR sectors 
• Dynamic Sectorization of RADAR volumes 
• RADAR Conflict Alert and RADAR Tracker from 

MEARTS 
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Non-RADAR Conflict Probe Results in 
RADAR 
• RADAR controller 

has ability to see 
what altitudes are 
available and 
‘reserve’ that altitude 
or block of altitudes. 

• No verbal 
coordination 
required. 

• In this case, no 
conflict detected at 
F350 
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Non-RADAR Conflict Probe Results in 
RADAR 
• Conflict detected 

at F350.   
• Notice that 

SEARCH button 
becomes 
available when 
non-RADAR 
conflicts 
detected. 
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Non-RADAR Conflict Probe Results in 
RADAR 
• Selecting 

SEARCH results 
in visual feed 
back as to which 
altitudes are and 
are not conflict 
free. 

• Altitude can then 
be reserved for 
that aircraft. 
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Training 
• Complete 180 degree difference between old operation and 

new operation 
• Huge learning curve 
• Automated vs manual.  AIDC vs manual.  More errors 

introduced with a manual operation. 
• Very Lengthy Training Process 

– Seven weeks of training for CPC’s  
– Eleven weeks of training for trainees.  Same course as CPC’s plus 

three weeks of training on paper strips.  One additional week for CBI’s 
and maps/documents 

• National Oceanic Training Course being developed  
– Based on generic airspace 
– Easier to maintain and update 

• Refresher Training 
– Conducted annually 
– 1-2 days in length 

• Software Upgrade Training 
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The Bottom Line 

• Best Equipped-Best Served 
– RNP4/10 and FANS-1/A aircraft receive better routes, altitudes, 

WX deviations, etc 
• Greater Flexibility 

– More planes are able fly their preferred routes 
• Greater Capacity 

– Automation handles all of the tasks that once had to be 
manually done. 

– Allows controller to handle more aircraft with less effort 
• Response times to aircraft requested have dropped 

dramatically. Average response time in now 2.7 
minutes for HF aircraft and less then two minutes for 
CPDLC aircraft 
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Initiatives 
• WATRS Plus Route Structure Redesign and 

Lateral Separation Reduction to 50 NM 
• 30 NM Lateral/30 NM Longitudinal Separation 

(30/30) 
• Oceanic Tailored Arrivals 
• Oceanic Trajectory Management 4-D /Dynamic 

Route Optimization 
• ADS-C In Trail Procedures 
• Longer Term Oceanic Initiatives 
• Economy Cruise Climbs 
• Economy Cruise Speed 
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Oceanic Tailored Arrivals (OTA) 
• Customized optimal approach profile up-linked 

to an aircraft via FANS data link messaging 
• December 2007- trials began for Pacific 

Oceanic flights transitioning for SFO arrivals 
• September 2008- Miami Tailored Arrivals Trials 

demonstrate and prove OTA concept in East 
Coast environment 

• 2009- Trials continuing and expand to include 
several new airlines 
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Oceanic Trajectory Management 4-D 
(OTM4-D) 
• Improve in-flight fuel efficiency and system 

performance by enabling operators to fly closer 
to their optimal (or requested) 4-D trajectories 

 

• Evolutionary step toward Trajectory Based 
Operations (TBO) and a more efficient fuel burn 
profile 
 

• A more efficient flight trajectory results in a 
smaller carbon footprint 
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Questions???? 
 

Vincent Gerry 
001-631-468-1165 

vincent.gerry@faa.gov 
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Back Ups 
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2009 Initial AIRE Results 
• Trimmed sample to only 13* flights based on successful re-routing and completeness of the data: 

– Compared the modeled fuel burn in actual winds on flight planned track to the actual fuel 
burn on rerouted track 

– Estimated savings from re-routings was 1.4% on average with a range of -0.5% to 4.8% 
gain.  

 

Flight 

     Aircraft Type Flight Plan 
Trajectories 

Pounds 

Flown 
Trajectories 

Pounds 
Saving Pounds 

of Fuel 
Saving Pounds 

of CO2 Difference   

1 A332 99,957 98,760 1198 3593 1.20% 

2 A332 89,945 89,606 339 1018 0.40% 

3 A332 102,434 100,912 1522 4565 1.50% 

4 A332 107,829 105,637 2192 6575 2.00% 

5 A332 105,396 103,447 1949 5848 1.80% 

6 A332 94,663 90,160 4503 13509 4.80% 

7 A332 80,795 79,017 1778 5334 2.20% 

8 A332 99,590 99,055 535 1605 0.50% 

9 A332 84,727 83,455 1272 3816 1.50% 

10 A332 86,245 85,635 610 1830 0.70% 

11 A332 100,015 100,477 -462 -1386 -0.50% 

12 A332 91,359 90,190 1169 3507 1.30% 

13 A332 98,685 97,890 795 2385 0.80% 

42 flights were identified by the partner airline for possible re-routing; 13 flights were re-routed. One was dropped due to bad data.   
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Oceanic En Route En Route 

Airlines 
TFM 

Takeoff Landing 
Paris -Charles 

de Gaulle 

 

 
System-Wide Information Sharing 

(Surveillance, trajectory, weather, NAS resources) 
 

ZNY Oceanic and En Route 

Airlines 
TFM 

Takeoff Landing 
Paris-Charles 

de Gaulle 

 

OTM4-D Demonstration 

 Oceanic Tailored Arrivals 
 Continuous Descent Approaches 

 Surface Mgt/Trajectory 
 A/P Wide Info & CDM 

Collaborative Oceanic 
Trajectory Optimization 

System Wide Information Sharing 

(Surveillance, trajectory, weather, 
NAS resources) 

 
 

Atlanta 
Miami 
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ADS-C In Trail Procedures (ITP) 

• Climb/descent to requested FL through one 
intermediate FL occupied by blocking aircraft 

• Based on existing ADS-C equipment and 
technology coupled with new ATC procedures 

• ADS-C ITP will have smaller longitudinal separation 
minima (e.g. 10-15 nm) than standard rules (e.g., 30 
nm, 50 nm) with aircraft at intermediate flight levels 

• ADS-C ITP is a controller initiated procedure after a 
pilot request 
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ADS-C ITP Concept Overview 
Proposed procedure supports FAA goals for fuel efficiency, 
emissions reductions, capacity, and safety 

FL350 
FL360 
FL370 

15 nm minima 
FL350 
FL360 
FL370 

15 nm minima 

Trailing Climb Leading Climb 

FL350 
FL360 
FL370 

15 nm minima 
FL350 
FL360 
FL370 

15 nm minima 

Trailing Descent Leading Descent 

Blocking aircraft Requesting aircraft 
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Factors that may lead to an OE/OD 
• Inattention to detail 

– Data entry errors 
– Working too fast.  Deleting important messages 
– Garbage in garbage out.  System is only as good as the data that it is provided. 

• Work load 
• Ignorance of system functionality 

– Much more data being provided to the controller than with ODAPS.  This data sometimes 
has the ability to overwhelm someone who does not fully understand the meaning of the 
data 

• Failure to follow prescribed procedures 
– LOA 
– SOP 
– Ocean21 Training 
– Ocean21 Operators Manual 

• Insufficient Training 
– Trainees being given CPC training 
– Not enough simulated training 
– No National Training Program 

• Too Much Reliance on Automation 
– Inability to create new ways of maintaining situational awareness 
– Some controllers not being proactive 
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WATRS Plus Route Structure Redesign 
and Lateral Separation Reduction 

• Implemented June 2008 
– WATRS route structure 

redesigned to make approximately 
40% more routes and associated 
altitudes available 

– Harmonized WATRS Plus route 
structure with that in the 
Caribbean and North Atlantic 
regions  

– Lateral separation reduced from 
90NM to 50NM between RNP 10 
or RNP 4 aircraft 

• Ocean21 conflict prediction and 
reporting function determines which 
separation standard to apply to a given 
aircraft pair  

– Projected daily CO2 fuel emission 
reduction of 443,000 kg 

– Projected annual savings of up to 
161,800,000 kg of CO2 
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30 NM Lateral/30 NM Longitudinal 
Separation (30/30) 

• Developing an Initiative Identification 
Document for 30/30 in the New York 
Oceanic CTA 

• Safety assessment to support the use of the 
30/30 separation standard will be prepared 
by the FAA Separation Standards Analysis 
Group 
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ADS-C ITP 

• 2008, FAA Business Case completed 
– Based on ZOA traffic with 35% FANS equipage rate 

• Projected total combined fuel savings up to 44,000 kg or 139,040 kg 
of CO2 per day 

– Based on ZOA traffic with 100% FANS equipage rate 
• Potential savings of nearly 88,000 kg of fuel or 278,080 kg CO2 per 

day 
• Develop requirements for a manual operational trial of ADS-C 

ITP using Ocean21 without software changes 
– Oakland Oceanic FIR 
– Applied between RNP4 maneuvering and blocking aircraft pairs 
– Approximately 25 percent of ZOA ADS flights currently file RNP4 

• FY 2010, operational trials proposed in Oakland Oceanic FIR 
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Longer Term Oceanic Initiatives 

• Separation Below RNP-4 30/30 
– Feasibility Analysis and collision risk modeling 
– Cost/Benefit analysis 

• ADS-B Based Airborne Separation Assurance Systems 
– Concept development, Human Factors and Automation 

requirements 
• Oceanic Airspace Concepts 

– Analysis of oceanic airspace volumes against NextGen 
Airspace concepts 

• Trajectory Managed Airspace 
• Autonomous Airspace 

– Develop communications, decision support and surveillance 
requirements 
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