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1.  PURPOSE.  This bulletin describes the steps an operator must follow to obtain operational approval for the use of GPS in the conduct of its enroute and terminal operations under FAR Parts 121 and 135.  Terminal operations discussed herein do not include the approval of Differential GPS (DGPS) approaches.  This bulletin has been amended for minor editorial corrections.





2.  PROCESS.





  A.  Any GPS operation by U.S. air carrier and commercial operators under FAR Part 121 or 135 or by foreign air carriers under FAR Part 129 must be approved in accordance with the guidance contained in FAA Order 8400.10, "Air Transportation Operations Inspector's Handbook," Volume 3, Chapter 1, and this HBAT.





  B.  Foreign Air Carriers conducting operations under FAR Part 129 shall not conduct GPS operations in the U.S. until operations specifications (OpSpecs) are developed under FAR Part 129, Appendix A, authorizing GPS operations.  Prior to issuing these OpSpecs, principal operations inspectors (POI) should review written documentation provided by the operator's State civil aviation authority certifying that the GPS equipment, training, and operating procedures are equivalent to the requirements contained herein.





  C.  When operational approval has been granted for the use of GPS in the, the appropriate OpSpecs paragraphs shall be issued to the operator which specify the GPS operations that the operator is authorized to conduct. All airworthiness approvals for GPS installations  must be granted through the Type Certificate (TC) or Supplemental Type Certificate (STC) process.  The operational suitability of the GPS airborne equipment must be demonstrated in accordance with the criteria in this HBAT.





  D.  Each certificate holder must demonstrate its ability to conduct the type of GPS operations requested in accordance with this HBAT and FAA Order 8400.10, Volume 3, Chapter 9, "Proving and Validation Tests.  "This demonstration is required to aid in the assessment of the operator's training program and validate the performance of the GPS equipment used.  Inspectors are advised that these requirements are for validation testing, not necessarily validation flights, and that proving tests are not required for operational use of GPS.  Specific GPS background information and approval procedures follow:





3.  BACKGROUND.





  A.  A joint memorandum from the Director of Flight Standards (AFS-1) and the Director of Aircraft Certification Service (AIR-1), dated June 9, 1993, authorizes civil operators to use GPS equipment to conduct Class I and II enroute navigation within the U.S. National Airspace System (NAS), Class II Oceanic Navigation, Terminal area IFR operations, and specific nonprecision instrument approach procedures (IAP).





  B.  Technical Standard Order (TSO) C-129, "Airborne Supplemental Navigation Equipment Using Global Positioning System (GPS)" issued December 10, 1992, established minimum airborne performance standards for approval of instrument flight rules (IFR) use of GPS for Class I and II enroute navigation within the U.S. National Airspace System (NAS), Class II Oceanic Navigation, Terminal area IFR operations, and specific nonprecision instrument approach procedures (IAP).  These types of operations in the TSO are referred to as domestic en route, oceanic, terminal area IFR operations.  Airworthiness approval and installation criteria are specified in Advisory Circulars (AC) 20-130 (as revised), "Airworthiness Approval of Navigation or Flight Management Systems Integrating Multiple Navigation Sensors" and AC 20-138, "Airworthiness Approval of Global Positioning System (GPS) Navigation Equipment for Use as a VFR and IFR Supplemental Navigation System."





4.  APPROVAL TO CONDUCT GPS AREA/LONG RANGE NAVIGATION OPERATIONS AND NONPRECISION INSTRUMENT APPROACH PROCEDURES.





  A.  To obtain approval to conduct GPS IFR operations, the operator must make application in accordance with FAA Order 8400.10, Volume 3, Chapter 9, "Proving and Validation Tests;" revise its manuals, procedures and checklists; and alter the flight training curriculums to include segments on GPS operations.





  B.  The discussion in the following paragraphs provides specific direction and guidance related to GPS and is to be used in conjunction with existing area/long range navigation guidance and nonprecision instrument approach guidance contained in FAA Order 8400.10, Volume 4, Chapter 1, "Air Navigation."  These conditions must be specified in the operator's OpSpecs.





5.  Application.  The applicant must show that it has the ability to safely conduct GPS operations.  The application must also provide documentation for the following items.





  A.  Documentation must be provided which validates approval of the installed GPS airborne receiver in accordance with AC 20-138, and AC 20-130, as appropriate.  When it has been established that the airborne system has been certified for the appropriate GPS IFR operations, the following criteria should be used to determine the operational suitability of airborne systems for GPS IFR operations in air carrier operations.





    (a)  The operator must ensure that the equipment is properly installed and maintained.  No special requirements, other than the standard practices currently applicable to navigation or landing systems have been identified that are unique to GPS; e.g., Airworthiness Directives, Service Bulletins.





    (b)  The operator's manuals, policies, and procedures as described in FAA Order 8400.10, Volume 3, Chapter 15, "Manuals, Procedures, and Checklists" must incorporate the manufacturer's instructions for continuing airworthiness of the applicable GPS system.





    (c)  Revisions should be made to the operator's minimum equipment list (MEL) and operations and maintenance procedures to incorporate the GPS/DGPS equipment.





    (d)  FAR Parts 121 and 135 operators must ensure that service difficulties are reported in accordance with approved procedures under FAR Parts 121 and 135.  FAR Part 125 operators must include GPS service difficulty reporting procedures in the manual required by FAR Section 125.73(f).





  B.  The applicant must document the proposed pilot training and qualification program.  This program must address at least the following training and qualification requirements.





    (a)  Crew training and qualification for GPS instrument approach operations should be consistent with the qualifications required for the use of ILS, VOR/DME, RNAV, and multi-sensor RNAV flight management system (FMS) systems in FAA Order 8400.10, Volume 3, Chapter 2, "Training Programs and Airman Qualifications," AC 120-53, and FAR Parts 61, 91, 121, 125, 129, 135, and SFAR No. 58.  Although these standards do not specifically address GPS systems, the principles are equivalent and these criteria can be used to evaluate crew knowledge, procedures, checking, and recency of experience until other criteria are available.  No special crew qualification requirements, other than those necessary for RNAV and ILS instrument approach qualification are currently specified for GPS approaches.





    (b)  Ground training must assure that each flight crew member has the knowledge required for the GPS procedures to be flown.  FAR Parts 121 and 135 operators must successfully complete the approved training curriculum segment for GPS operations, as applicable.  The ground training should include at least the following subjects:





        �symbol 183 \f "Symbol" \s 10 \h��  The principals of GPS navigation; 





        �symbol 183 \f "Symbol" \s 10 \h��  Hardware operation and interface with other navigation equipment;





        �symbol 183 \f "Symbol" \s 10 \h��  Software use;





        �symbol 183 \f "Symbol" \s 10 \h��  Human factors issues e.g. displays, charts, and approach plates;





        �symbol 183 \f "Symbol" \s 10 \h��  The limitations of the GPS equipment; and





        �symbol 183 \f "Symbol" \s 10 \h��  The specific operating techniques and procedures to be used with the GPS equipment, including maintenance and dispatch procedures, and the contents of the OpSpecs.





    (c)  Initial qualification, recurrent qualification, and requalification flight training must assure that each flight crew member has the skills and abilities necessary to safely conduct the proposed operations.  Flight crew members must successfully complete that operator's approved flight training program for GPS.





    (d)  GPS instrument approaches may be credited for other equivalent types of required approaches; e.g., nonprecision approaches.  However the demonstration of any other nonprecision approaches may not be credited toward the OpsSpecs requirement to demonstrate at least one nonprecision approach utilizing GPS during the competency check required by 135.297 and the proficiency check required by 121.441(a)(1).





    (e)  Operators must provide written procedures in their manuals which are specific for their GPS operations.  The manuals must be consistent with manufacturer's recommended procedures for the use of the installed GPS equipment.





  E.  The operator must provide a validation program that ensures the GPS airborne system is operationally accurate and reliable. 





  F.  The operator must incorporate into it’s maintenance program the GPS manufacturer's requirements for maintenance, and insurrections for continued maintenance. 





6.  POLICY.  POIs must evaluate and authorize their operators who intend to conduct GPS domestic en route, oceanic, and terminal IFR operations, including nonprecision IAPs in accordance with FAA Order 8400.10 and the direction and guidance contained in this HBAT.  These authorizations are specified in the operator's OpSpecs.  Coordination with the principal avionics inspector (PAI) is essential to ensure that the airborne system has been approved for the requested IFR operation.  Acceptable equipment will either meet the requirements of TSO C-129 or be approved as part of the type certificate or supplemental type certificate process.  PAIs must ensure that the equipment is installed and maintained in accordance with appropriate airworthiness requirements.  U.S. operators and qualified foreign flag operators may be authorized to conduct GPS IFR operations if the requirements in this guidance are met.





7.  OPERATIONS SPECIFICATIONS-FAR Parts 121, 125, 129 and 135 Operators:  





  A.  To obtain approval, each operator must demonstrate its ability to conduct the type of GPS operations requested.  All evaluations and approvals must be accomplished in accordance with this guidance.  Operators should apply to their Certificate Holding District Office (CHDO) for original issuance or amendment of their OpSpecs authorizing GPS operations.





  B.  OpSpecs paragraphs B31 through B35, as appropriate, must be amended to authorize Class I and II enroute navigation within the NAS, Class II Oceanic Navigation, Terminal area IFR operations, and specific nonprecision IAPs.  POIs must ensure that the OpSpecs paragraphs listed in HBAT 95-03 entitled, "Operations Specifications (OpSpecs) Revision:  Global Positioning Systems (GPS)," are changed to properly authorize an operator's GPS operations.





8.  IFR EN ROUTE OPERATIONS -- U.S. DOMESTIC AND OCEANIC NAVIGATION:  GPS equipment can be used to conduct IFR operations in the U.S. NAS when conducting en route and terminal Class I or Class II; and oceanic Class II navigation, if the provisions and limitations of this HBAT are met.  This approval permits the use of GPS in a manner that is consistent with current navigation requirements, provided there is compliance with the following restrictions:





  A.  The GPS navigation equipment used must meet TSO C�129.  The installation must be made in accordance with the latest Flight Standards Policy concerning GPS follow-on or approved as part of the TC, STC, or required navigation performance.





  B.  The basic GPS signal integrity for these operations must be provided by receiver autonomous integrity monitoring (RAIM) or by an equivalent method approved by the Aircraft Certification Office.





  C.  Procedures must be established for use in the event that significant GPS navigation outages occur.  In situations where GPS signal outages occur or are predicted, the flight must rely on other approved navigation equipment, delay departure, or cancel the flight. 





  D.  Aircraft navigating by GPS are considered to be RNAV equipped aircraft.  Therefore, the appropriate equipment suffix, i.e., “/R” or “/G”, must be included in the ATC flight plan.





  E.  Aircraft using GPS equipment under IFR must be equipped with an approved and operational alternate means of naviga�tion appropriate to the route to be flown, i.e., Omega, INS/IRS, LORAN-C, VOR, etc.  Active monitoring of the alternate navigation equipment is required unless the installation uses RAIM for integrity monitoring.  For systems with RAIM, active monitoring of the alternate navigation equipment is required when the RAIM capability of the GPS equipment is lost.





9.  DOMESTIC (U.S. ONLY) EN ROUTE OPERATIONS.  For GPS domestic en route and terminal IFR operations, the VOR, DME, TACAN, and/or NDB equipment necessary to receive  the ground-based facilities appropriate for the route to the destination airport and any required alternate airport must be installed in the aircraft and operational.  The ground based navaids that define those routes must also be operational.





10.  OCEANIC EN ROUTE (CLASS II NAVIGATION).  Aircraft using GPS equipment under IFR must be equipped with and the crew must be trained in the use of an approved alternate means of navigation appropriate for the intended route to be flown.  Outside of the national airspace system, GPS may be used as an LRNS.  On those routes requiring two LRNS, a GPS installation with TSO C-129 approval and operational RAIM capability, may be used to replace or supplement one of the other approved means of LRNS, such as one unit of a dual INS or one unit of a dual Omega system.  On those routes and for those operations approved for use of a single LRNS, a GPS unit which provides RAIM capability may be used as the LRNS.  Active monitoring of the alternate equipment is only required when the RAIM capability is lost.  GPS may not be approved for use in other countries unless authorized by the FAA Administrator and the appropriate sovereign state.





11.  STANDARD INSTRUMENT APPROACH PROCEDURES (SIAP).  GPS equipment approved under TSO C-129 for non-precision approaches, can be used to fly (TERPS, Chapter 15), RNAV instrument approach procedures.  Under certain constraints, these systems can also be used to fly any VOR, VOR/DME, NDB, and NDB/DME non-precision instrument approach based upon criteria in U.S. TERPS or ICAO PANS-OPS.  The general approval to use GPS to fly instrument approaches is initially limited to the U.S. NAS.  The use of GPS in any other airspace must be expressly authorized by the Administrator and by the appropriate sovereign authority.





  A.  The Department of Defense (DOD) currently uses a technique called Selective Availability (SA) to intentionally degrade the GPS accuracy provided to civil users.  As a result, systems do not have the accuracy and integrity necessary to fly ILS, LOC, LDA, or SDF approaches unless additional means, such as differential corrections, are used to counteract its effects.





  B.  Several airborne systems calculate glide path information from barometric data.  Since barometric information can, in certain environmental extremes, be less accurate than ILS glideslope information, the initial implementation of GPS IAPs does not provide a credit for vertical guidance.





  C.  Single thread GPS navigation equipment (e.g., a GPS navigation system installation where any single failure could result in a loss of GPS navigation) operations may not predicate the obstacle assessment area or landing minima on GPS missed approach guidance.  The obstacle assessment area and minima for these operations will be based on no course guidance or, when available, other approved navigation aids, as appropriate.





  D.  The basic GPS signal integrity for the nonprecision approach "overlay" program must be provided by receiver autonomous integrity monitor (RAIM) or another FAA-approved means of determining satellite status.  If RAIM is unavailable, active monitoring of the underlying navaids is required.





12.  OPERATIONAL REQUIREMENTS:  In accordance with the “overlay program” GPS can be used as the primary IFR flight guidance during a nonprecision instrument approach without actively monitoring the underlying navaid(s) which define the approach being used if the following provisions and limitations must are met:





  A.  The ground-based navaid(s) required for the published approach must be operating and the user avionics for the approach must be installed and operational but need not be operating during the approach if RAIM provides integrity for the approach navigation data.  For systems that do not use RAIM for integrity, the ground-based navaid(s) and the airborne avionics needed to provide the equivalent integrity must be installed, operating, and monitored during the approach.





  B.  An approach cannot be flown unless that instrument approach waypoints are retrieved from a current avionics data base.  The GPS equipment must store the location of all waypoints, intersections, and/or navigation aids required to define the approach and present them in the order as depicted on the published nonprecision instrument approach procedure chart.  Approaches must be flown in accordance with the FAA-approved flight manual or flight manual supplement.





13.  COMPLIANCE WITH FAR SECTIONS 121.349 AND 135.165.  Air carriers may be authorized to use single GPS navigation equipment as a navigation system for nonprecision approaches if the aircraft is equipped with two VOR receivers, and ground navaids are positioned such that the flight can continue safely to a suitable alternate airport by means of VOR navaids and complete an approach using the remaining airplane avionics system.





14.  ALTERNATE AIRPORT REQUIREMENTS:  Any required alternate airport must have an approved instrument approach procedure, other than GPS or LORAN�C, which is anticipated to be operational at the estimated arrival time.  The ground-based facilities which support these approaches must also be operational.





15.  INQUIRIES.  Any questions concerning the information in this FSIB should be directed to AFS-200, at (202) 267-7579. 





16.  EXPIRATION DATE.  This HBAT will remain in effect until the information contained herein is published as a part of a scheduled handbook change.











/s/


Thomas K. Toula for


Quentin J. Smith, Jr.


Manager, Air Transportation Division, AFS-200
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