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1.  PURPOSE.  This bulletin provides guidance to Principal Inspectors for authorizing Title 14 of the Code of Federal Regulations (14 CFR) part 121 and 135 air carrier and commercial operators to conduct operations using Automatic Dependent Surveillance-Broadcast (ADS-B) avionics systems and associated displays.

2.  BACKGROUND.  Advanced surveillance capabilities for controllers and pilots are being tested and developed by the Federal Aviation Administration (FAA) and industry using ADS-B avionics technology.  A major benefit of ADS-B is the ability of the airborne ADS-B system to transmit aircraft position information via data link to any location that has a receiver capable of receiving the ADS-B signal.  Under the FAA’s SafeFlight 21 program, ADS-B and some of its applications are undergoing a series of FAA/Industry operational tests and evaluations to determine if the accuracy, integrity, and reliability of the ADS-B signal is equal to or better than existing surveillance systems, such as RADAR, used in the National Airspace System (NAS).  Some aircraft avionics systems may not require any actions from the pilot other than turning the system on/off and verifying that the system is transmitting or receiving a signal.  Other ADS-B aircraft systems may provide surveillance information to the pilot through various cockpit displays.  These displays may replicate aircraft traffic information normally provided to air traffic controllers and allow pilots to maneuver the aircraft and provide for their own separation independent of air traffic controller inputs.  In addition to normal pilot tasks, pilots may now be tasked with additional workload that normally is the responsibility of air traffic controllers.  It is incumbent on FAA safety inspectors to provide air carrier and commercial operators with clear, consistent FAA requirements which include appropriate conditions and limitations pertaining to operational approval for use of this equipment.

3.  DISCUSSION.  One of the initial applications being evaluated is the use of the ADS-B signal by air traffic controllers to track and provide RADAR-like separation standards to ADS-B equipped aircraft operating in a non-RADAR environment.  Other operational applications of ADS-B are: flightcrew use of an ADS-B cockpit display of traffic information for final approach spacing, situational awareness, and enhanced see and avoid.  When tests and evaluations of future ADS-B applications are conducted by air carriers during revenue carrying operations and as incremental applications of ADS-B are approved for operational use, FAA principal inspectors must ensure that the highest level of safety is maintained.

4.  ACTION.  During the operational approval process for ADS-B, principal inspectors must decide whether certain operations specifications (OpSpecs) for operational authorization are required.  

A.  The guidance in Appendix 1 outlines the tasks required for operational approval of ADS-B and the criteria to be used by inspectors for determining the OpSpec paragraphs that need to be issued or amended and reissued for operational approval of ADS-B.  The guidance for OpSpec paragraph A052 in Appendix 1 of this bulletin should be used in its entirety instead of the guidance in Order 8400.10, Air Transportation Operations Inspector’s Handbook, volume 3, chapter 1, section 3.

B.  Appendix 2 provides the definitions that will update OpSpec A002, Definitions and Abbreviations.  Principal inspectors need to review these definitions and be aware that OpSpec A002 is updated with a mandatory revision and will need to be reissued.

C.  Appendix 3 provides a sample of OpSpec A052, Automatic Dependent Surveillance-Broadcast (ADS-B).

D.  Appendix 4 contains general information on ADS-B that will be inserted into Order 8400.10, volume 4, chapter 1, section 6.

5.  REFERENCES.

A.  FAA SafeFlight 21 Program:  www.faa.gov/safeflight21/;

B.  Alaska Region Capstone Program: www.alaska.faa.gov/capstone/;

C.  Cargo Airline Association ADS-B Trials:  www.ads-b.com/ content/ eval/index.htm.

6.  PROGRAM TRACKING AND REPORTING SUBSYSTEM (PTRS).  Each principal inspector will utilize PTRS Codes associated with the performance of work functions as specified within their specialization areas.  As a means of tracking ADS-B activities, the code “ADS-B” should be inserted in the regional and headquarters use block.

7.  INQUIRIES.  All inquiries regarding the implementation and operational approval to conduct operations using ADS-B for aircraft applications should be directed to the AFS-400 Free Flight Program Manager at (202) 267-8452.

8.  LOCATION.  The guidance in this bulletin will be incorporated into Order 8400.10, volume 3, chapter 1, section 3 and volume 4, chapter 1, section 6, and into Order 8300.10, Airworthiness Inspector’s Handbook, volume 2, chapter 84.

/s/

L. Nicholas Lacey

  Director, Flight Standards Service

Information to be used instead of the guidance in Order 8400.10, vol. 3, chap 1, section 3, Part A: Operations Specification A052, Automatic Dependent Surveillance-Broadcast (ADS-B).

ADS-B systems will provide many applications for air traffic and air operators.

1.  One of the near-term applications using ADS-B is separation of aircraft by air traffic services in a non-RADAR environment.  Since this application will not require pilots to share separation responsibility (maintain separation on other air traffic using a CDTI), the issuance of OpSpec paragraph A052 is not required.  However, other OpSpec authorizations as described below may need to be issued or amended.

2.  Operational authorization must be given by the issuance of OpSpec paragraph A052 if an air carrier or commercial operator intends for the pilots to use ADS-B for any one or more of the following CDTI applications:

· visual acquisition of proximate aircraft,

· in-trail climbing/descending/passing maneuvers,

· station-keeping,

· enhanced see and avoid,

· reduced separation standards, or

· long-range conflict management,

· conflict detection and avoidance.

Other OpSpecs may also need to be issued or amended as appropriate.

3.  It is important for the principal operations inspector (POI) to coordinate with the principal maintenance inspector (PMI) and principal avionics inspector (PAI) on the following activities in order to determine the appropriate authorizations necessary for each application using ADS‑B.  The following is a summary of the major tasks that should be accomplished prior to issuing operational approval of ADS-B:  principal inspectors should complete the following tasks prior to authorizing the air carrier or commercial operator to conduct any operations using cockpit avionics displays that generate information or data from an ADS‑B signal.

a.  The POI should determine which operational applications of ADS-B will be used by the pilots of the air carrier or commercial operator.  This includes determining that the operator understands and complies with all limitations and conditions associated with applicable Supplemental Type Certificate (STC) requirements, Parts Manufacturer Approvals, and appropriate aircraft flight manual supplements.

b.  The POI should verify with the PMI and PAI that the ADS-B system is installed in compliance with the applicable STC or other appropriate aircraft certification requirements and that the operator's maintenance program includes continuing airworthiness and maintenance personnel training requirements.

c.  All operator's pilots are required to be trained, qualified, and tested in the use, conditions, and limitations of the installed ADS-B system and components.  There are no deviations allowed 

from this training requirement.  If the operator out-sources or contracts the ADS-B training to another entity, OpSpec paragraph A031 must be issued.

d.  The POI should review the operator's procedures for deferral of inoperative equipment and coordinate with the PMI and PAI during the evaluation and approval of the operator's Minimum Equipment List (MEL).  The POI should also provide the operator with guidance for revising the existing Airplane MEL and procedures that will allow the operator to defer inoperative ADS‑B equipment.  ADS‑B equipment may not be listed as “Administrative Control Items” in the MEL.  OpSpec D095, Minimum Equipment List, may need to be issued or amended, as appropriate.

e.  If the operator requests approval to use ADS-B for flight-following or operational control, the POI must evaluate and validate this capability prior to approval.  OpSpec A008, Operational Control, may need to be issued or amended as appropriate.

f.  The principal inspectors must verify that the operator is able to conduct the proposed operations, and validate that appropriate training manuals, operations manuals, checklists, and operating procedures address ADS-B operations.  Validation test(s) must be conducted if operational approval via the issuance of OpSpec A052 is required (Ref. HBAT 98-34).

g.  If the air carrier or commercial operator requests operational approval for any of the applications listed in subparagraph 2 above, OpSpec A052 must be issued with the appropriate authorizations indicated.  Until test and evaluation results are analyzed, only operations in Visual Meteorological Conditions (VMC) are authorized.  OpSpec A052 also requires the listing of the aircraft make and model, the aircraft registration number, and the make and model of the approved ADS-B equipment.  (A sample nonstandard OpSpec, A052 Automatic Dependent Surveillance-Broadcast(ADS-B) is in Appendix 3.)

Definitions for OpSpec A002
Automatic Dependent Surveillance (ADS)
A function for use by air traffic services in which the ADS equipment in the aircraft automatically transmits data derived from on-board navigation systems via a data link.  As a minimum, the data include aircraft identification and three-dimensional position.  ADS is sometimes referred to as ADS-A or ADS-Contract (e.g., a communications contract between the aircraft communications/surveillance system and an air traffic facility or service provider only).



Automatic Dependent Surveillance-Broadcast (ADS-B)
ADS-B is a function on an aircraft or surface vehicle operating within the surface movement area that periodically broadcasts via data link its state vector (horizontal and vertical position, horizontal and vertical velocity) and other information.  ADS-B is Automatic in that it requires no external stimulus to elicit a transmission.  ADS-B is Dependent because it relies on on-board navigation sources.  ADS-B Surveillance information is provided, via data link, to any users (either aircraft or ground-based) within range of the Broadcast signal.



Cockpit Display of Traffic Information (CDTI)
A CDTI is a generic display that provides a flightcrew with surveillance information about other aircraft including their position.  Traffic information for a CDTI may be obtained from one or multiple sources (including ADS-B, TCAS, and traffic information services) to provide improved awareness of proximate aircraft and as an aid to visual acquisition as part of the normal see and avoid operations both in the air and on the ground.



Free Flight
A safe and efficient flight operating capability under instrument flight rules in which the operators have the freedom to select a path and speed in real time.  Air traffic restrictions are imposed only to ensure separation, to preclude exceeding airport capacity, to prevent unauthorized flight through special use airspace, and to ensure safety of flight.  Restrictions are limited in extent and duration to correct the identified problem.  Any activity that removes restrictions represents a move toward Free Flight.

Sample OpSpec A052, Automatic Dependent Surveillance-Broadcast.
The certificate holder is authorized to conduct Title 14 Code of Federal Regulations (14 CFR) Part 121 or Part 135 flight operations (as applicable) using Automatic Dependent Surveillance-Broadcast (ADS-B) equipment.  This authorization includes operators participating in cooperative government/industry program efforts to develop enhanced capabilities for Free Flight based on evolving Communications, Navigation, Surveillance, and Air Traffic Management technologies.

a.  The following aircraft and equipment are approved for ADS-B operations:

Aircraft M/M/S
Aircraft Registration Number
ADS-B System/Equipment M/M/S








DC-6
N9999
GX50/60 series GPS, MX20 MFD/CDTI w/UAT

b.  Limitations and Provisions.

(1) Required Continued Airworthiness Maintenance Program.  The integrity of design features necessary to ensure that the ADS-B systems continue to meet required standards must be verified by scheduled tests and/or inspections in conjunction with an approved continued airworthiness maintenance program. 

(2) An FAA-approved Aircraft Flight Manual Supplement or  Supplemental Aircraft Flight Manual must be carried in the airplane at all times when the ADS-B equipment is installed in accordance with a Supplemental Type Certificate (STC).

(3) The certificate holder is authorized to use ADS-B for the following operational applications.  Enter N/A or Authorized into the cell or cells as applicable to this certificate holder’s authorizations--do not leave any of the cells blank (The column to authorize the use of ADS-B in IMC conditions is already filled out as not authorized.):

Operator Authorization
VMC Conditions
IMC Conditions





Use of ADS-B CDTI for situational awareness and visual acquisition for “see and avoid” operations
Authorized
Not authorized at this time

Use of ADS-B for IFR separation in a non RADAR environment
Not authorized at this time
Not authorized at this time

Use of ADS-B CDTI for final approach spacing
Not authorized at this time
Not authorized at this time

Use of ADS-B CDTI for self-separation for en route and terminal area operations
Not authorized at this time
Not authorized at this time

(4) Required Pilot Training and Testing.  Except when under the supervision of an appropriately trained check airman, the flightcrew must have completed an approved training and testing program that includes: ADS‑B equipment, operating practices, procedures, conditions, and limitations before being authorized to use the ADS‑B equipment.

Information to be used instead of the guidance in Order 8400.10, vol. 4, chap 1, section 6

Automatic Dependent Surveillance-Broadcast (ADS-B) is a means to allow aircraft, surface vehicles, ultralights, hangliders, paragliders, parachutists, fixed ground or tethered obstructions (e.g., moored balloons, kites), and other vehicles (e.g., unmanned rockets, unmanned free balloons), to periodically broadcast their position (horizontal/vertical position), velocity, and other information via datalink.  ADS‑B requires no RADAR interrogation or operator action and relies on highly accurate Global Navigation Satellite System (GNSS) or other navigation position and velocity broadcast information.  Any ground station or aircraft with an appropriate datalink receiver can monitor the broadcast information.  The message sent from the aircraft includes 3‑dimensional position, velocity, and other information as needed. 

ADS-B is automatic because no external stimulus is required to elicit a transmission.  It is also dependent because it relies on on-board navigation sources and on-board datalink broadcast transmission systems to provide periodic surveillance broadcast information to other users.  The aircraft, vehicle (or other source) originating the broadcast may or may not have knowledge of which users are receiving its broadcast.  Any user, either aircraft or ground-based, within range of the broadcast, may choose to receive and process ADS‑B information.  ADS‑B supports efficient use of the National Airspace System (NAS), improves surface surveillance, and enhances safety through midair and surface collision risk mitigation.  ADS‑B is seen as a potential enabling surveillance technology needed to achieve Free Flight.

Free Flight is a safe and efficient flight operating capability under instrument flight rules in which the operators have the freedom to select a path and speed in real time.  Air traffic restrictions are imposed only to ensure separation, to preclude exceeding airport capacity, to prevent unauthorized flight through special use airspace, and to ensure safety of flight.  Restrictions are limited in extent and duration to correct the identified problem.  Any activity that removes restrictions represents a move toward Free Flight.

Surveillance is defined as the detection, tracking, characterization, and observation of aircraft, targets, and weather phenomena for the purpose of conducting flight operations in a safe and efficient manner.  The primary purpose of surveillance is for tactical control of aircraft, situational awareness, and separation assurance.  Methods of surveillance include voice reports, visual acquisition, and RADAR (both primary and secondary).  Surveillance equipment includes TCAS, ATC transponder, and other new technology such as automatic dependent surveillance and associated displays.  Operators installing ADS-B systems and displays in their aircraft must meet the certification and operating rule requirements necessary to conduct safe operations using ADS‑B in the NAS.  

Operators participating in two FAA/Industry Programs are testing and evaluating ADS‑B capabilities and operational applications.  Data analysis from the Cargo Airline Association Ohio Valley Program and the Alaska Region Capstone Program will provide important information for the use of ADS-B applications.  Information on both of these programs is available on the following Internet web sites:

· FAA SafeFlight 21 Program:  www.faa.gov/safeflight21/

· Alaska Region Capstone Program:  www.alaska.faa.gov/capstone/

· Cargo Airline Association ADS-B Trials:  www.ads-b.com/content/eval/index.htm

Guidance and requirements for issuing or amending operations specifications (OpSpecs) paragraphs for operators proposing to install and conduct operations using ADS-B systems and associated displays is in 

Volume 3, Chapter 1, Section 3, Part A of Order 8400.10.

Operators requesting to conduct operations using ADS-B cockpit applications should use the guidance contained in Volume 3, Chapter 2, Training Programs and Airman Qualification, of this Order.  All operators are required to develop a curriculum segment for ADS-B that consists of a ground training and flight training segment.  The ADS-B curriculum segment should include an outline of the training, appropriate courseware, and the instructional delivery method.  The following elements should be included in the ADS-B training module:

· Description of what ADS-B is and the capabilities and applications that the operator’s ADS-B system and components will be used for.  This should include theory of operation and ensure that operators understand the dependencies associated with the Global Positioning System (GPS) signal, data link, and the ADS-B displayed target information.

· Description of the ADS-B aircraft system; e.g., data link transmitter/receiver, antenna, ADS-B processor, associated displays, symbology, and switches.

· Aircraft Flight Manual or other document that provides conditions, limitations, and procedures for use of the ADS-B system and associated equipment.

· Description of the maneuvers, applications, and procedures that the operator is authorized to conduct using ADS-B.  This element should include uses of ADS-B that are not authorized.

· Pilot/Controller procedures for using ADS-B applications.

· Areas of ADS-B operations.

· Authorized methods to defer inoperative ADS-B equipment.

The operator training must also provide an opportunity for instruction, demonstration, and practice using the actual ADS-B equipment and displays.  An ADS-B qualification curriculum segment should include ground and flight testing and checking events.

Operators are required to conduct initial, recurrent, and differences ADS-B training.  Principal Operations Inspectors (POI) will issue a letter of “Initial Approval” authorizing an operator to begin instruction to qualify personnel under the ADS-B curriculum segment pending an 

evaluation of training effectiveness.  This will also allow FAA inspectors responsible for certificate management to become familiar with the operator’s ADS-B system and equipment.  The “Initial Approval” letter must specify an expiration date for the conditional authorization.  When the POI has evaluated the operator’s ADS-B curriculum segment and determines that it is satisfactory, the POI will issue an FAA letter of “Final Approval” to the operator.  The letter of final approval does not have an expiration date and authorizes the operator to continue training in accordance with the ADS-B curriculum segment.

M/M�
ATA Code�
14 CFR�
PTRS�
�
N/A�
N/A�
121/135�
ADS-B�
�









1

