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1.  PURPOSE.  This bulletin provides guidance for the approval and use of Barometric Vertical Navigation (BARO-VNAV) equipment.  This equipment is used to conduct area navigation (RNAV) instrument approach procedures (IAP) to a VNAV decision altitude (DA).  These IAP must be published in accordance with Title 14 of the Code of Federal Regulations (14 CFR) part 97 for U.S. operations; or for foreign operations, published in accordance with the standards of the foreign State authority.  This guidance applies to all principal inspectors responsible for certificate holders and operators conducting operations under 14 CFR parts 91, 121, 125, 129, and 135.

2.  BACKGROUND.  Controlled flight into terrain (CFIT) is a major cause of aircraft accidents during the approach phase of flight.  Instrument approaches, without vertical guidance, are particularly prone to CFIT.  The United States Secretary of Transportation Safety Summit and the Federal Aviation Administration (FAA) Administrator’s Safer Skies Initiative and NTSB recommendations A-00-13, -14, and, -15, recommend that whenever and wherever possible, vertical guidance should be provided to the pilot during all instrument approaches.  

A.  A timely and cost-effective solution is to make use of the instrument flight rules (IFR) approved BARO-VNAV capability of certain aircraft to perform guided, stabilized descent paths on instrument approach procedures which otherwise provide no vertical guidance.  

B.  HBAT 99-08/HBGA 99-12, titled, “Vertical Navigation (VNAV) Approach Procedures Using DA(H); OpSpec C073,” provides specific guidance to permit use of the Vertical Navigation (VNAV) capability of Flight Management Systems (FMS) for instrument approaches to permit the use of an MDA as a DA(H) for VNAV approaches.  This authorization in OpSpec C073 holds the operator responsible to determine that an appropriate obstacle assessment has been conducted by the FAA, the foreign State authority, or by the operator for the visual portion of the final approach.  

3.  GUIDANCE.  

A.  Certificate holders and operators who have aircraft equipped with approved BARO-VNAV equipment may be authorized to conduct IAP using specified lateral navigation (LNAV)/VNAV minima published in accordance with part 97.  These public RNAV IAP provide for VNAV operations specifying minima depicted as a DA.  For ease of reference these RNAV approaches are referred to as VNAV in this guidance.  

B.  Definition of BARO-VNAV.  BARO‑VNAV is a function of certain RNAV equipment, which presents computed vertical guidance to the pilot, referenced to a specified vertical path.  The computed vertical guidance is based on barometric altitude and is typically computed as a geometric path between two waypoints or an angle extending from a single waypoint.

4.  ACTION.  Certificate holders and operators may be authorized in OpSpec paragraph C052, in accordance with the guidance in appendices 1, 2, and 3 of this bulletin, to conduct VNAV approaches published in accordance with CFR part 97.  For VNAV authorization, aircraft equipment eligibility, flightcrew procedures, and training issues must be addressed, as applicable, by the certificate holder or operator.  

A.  Appendix 1 of this bulletin contains the guidance for authorizing CFR part 121, 135, and 125 certificate holders and part 129 foreign operators to conduct VNAV operations.

B.  Appendix 2 of this bulletin contains a sample a revised OpSpec C052 for authorizing VNAV approaches to be conducted to the LNAV/VNAV DA on the IAP published in accordance with part 97.

C.  Appendix 3 contains information for use by part 91 operators to conduct VNAV approaches published in accordance with part 97 or the foreign State authority.

D.  Some operators and certificate holders report certain airborne system database coding limitations which do not recognize global positioning system (GPS) naming.  The POI for the operators requesting to modify database naming should direct their questions to the All Weather Operations Branch, AFS-410, at (202) 267-7211.

5.  LOCATION.  Appendix 1 contains the guidance information that will be inserted at the appropriate locations in Order 8400.10.  The information in Appendix 3 of this bulletin will be incorporated into Order 8700.1, volume 2, chapter 59, section 2.  Reference Order 8300.10, volume 2, chapter 5. 

6.  INQUIRIES.  This bulletin was developed by the Flight Procedures and Technologies Division, AFS-400 in cooperation with the AFS-200, AFS-300, and AFS-800 divisions.  If you need assistance in the issuance of the OpSpec paragraph C052, you may call the OPSS Hot Line at 202‑267‑9991.

/s/

Nicholas L. Lacey

Director, Flight Standards Service

For insertion into Order 8400.10, vol.3, chap. 1, section 5, Part C, OpSpec C052 - BASIC INSTRUMENT APPROACH PROCEDURE AUTHORIZATIONS - ALL AIRPORTS.
A.  C052 specifies the types of instrument approaches the operator is authorized to conduct and prohibits the use of other types of instrument approaches.  Before authorizing a type of instrument approach procedure, the POI must ensure the operator has established the aircraft system eligibility, the flightcrew training and checking requirements, and has revised the training and operations manuals, as applicable, for the types of approaches to be authorized.  See Order 8400.10, volume 4, chapter 2 for information on required training for various types of approaches.  All the approaches approved by this Operations Specification must be published in accordance with Title 14 of the Code of Federal Regulations (14 CFR) Part 97 or the foreign State authority.

B.  Three types of instrument approach procedures may be authorized in C052:

1.  Column one provides for the authorization of non-precision instrument approach procedures without vertical guidance (approaches other than ILS & MLS).  Non-precision approaches must be trained and conducted in accordance with an approved procedure that assures descent will not go below minimum descent altitude (MDA) unless the required visual references for continuing the approach are present.

2.  Column two provides for the authorization of precision-like instrument approach procedures with vertical guidance (approaches other than ILS & MLS).  These are called precision-like approaches because they provide vertical guidance but are not as accurate as true precision approaches.  These precision-like approach procedures are trained using an approved method that allows descent to a published decision altitude (DA).

3.  Column three provides for the authorization of precision instrument approach procedures (ILS, MLS, & GLS approaches) that provide vertical guidance.

C.  Barometric Vertical Navigation (BARO-VNAV) approach operations (referred to as area navigation (RNAV) with vertical guidance) may be authorized for all applicable certificate holders and operators in accordance with the guidance in Order 8400.10, vol. 4, chap. 2, sect.4, paragraph 551, E(1) and paragraph 555, C.

1.  Air Carrier Aircraft/Commercial Operator Approval.  Once a 14 CFR Part 121, 125, 129, or 135 certificate holder or operator has established the aircraft system eligibility, the flightcrew training and checking requirements, and has revised the training and operations manuals, as applicable, the POI may give approval using this RNAV equipment to fly to the lateral navigation (LNAV)/VNAV DA as shown on the published IAP.  

2.  To authorize these precision-like approaches that provide vertical guidance, select “RNAV (GPS)” for insertion into column two of OpSpec paragraph C052. 

********************************************************

For insertion into 8400.10, vol. 4, chap. 2, Sect.4, paragraph 551, subparagraph E(1)

(1) AREA NAVIGATION (RNAV) APPROACHES.  Operators may be authorized to conduct CAT I RNAV approach operations in accordance with paragraphs C052, C073, C081, and H122 of the operations specifications, as applicable.  OpSpec paragraphs C073, C081, and H122 are to be used for RNAV instrument approach procedure (IAP) authorizations not published as public approaches.  When OpSpec C081 is used to authorize Special RNAV IAPs, the aircraft must be properly certificated, equipped, and maintained for RNAV operations.  In addition, the operator's approved training program, operating policies, and procedures must ensure that these operations can be safely conducted.  All authorized instrument approaches are listed in OpSpec paragraph C052.  These non-precision approaches may also be referred to as “other than ILS, MLS, and GLS approaches.”

(a) APPROACHES WITHOUT VERTICAL GUIDANCE.  For RNAV approaches to be authorized in OpSpec C052, the aircraft must be properly certificated, equipped, and maintained for RNAV.  In addition, the operator's approved training program, operating policies, and procedures must ensure that these operations can be safely conducted.  Further, the procedures, equipment, limitations, and special authorization requirements, if applicable, specified by the Part 97 or published procedure must be complied with.  

(i) Very High Frequency Omni-directional range (VOR)/Distance Measuring Equipment (DME) RNAV approaches, published in accordance with Part 97 or applicable foreign State authority, are authorized in paragraph C052 of the operations specifications, as VOR/DME RNAV.  For authorizing VOR/DME RNAV approaches in C052, the aircraft must be properly certificated, equipped, and maintained for RNAV approaches in accordance with AC 90-45A, Approval of Area Navigation Systems for Use in the U.S. National Airspace System, (or equivalent criteria).  In addition, the operator's approved training program, operating policies, and procedures must ensure that these operations can be safely conducted.  Further, the procedures, equipment, limitations, and special authorization requirements, if applicable, specified by the Part 97 or published procedure must be complied with.  

(ii) All IAPs entitled "GPS" and "or GPS" are being published in accordance with part 97 as RNAV approaches, e.g., RNAV (GPS) RWY XX.  These published RNAV approaches that do not provide vertical guidance or the equipment in the aircraft does not provide for vertical guidance are authorized as “RNAV (GPS)” in the first column of paragraph C052 in the operations specifications.  See Order 8400.10, vol. 4, chap. 2, section 2, for more information on conducting RNAV and VNAV approach operations.  GPS equipment approved under TSO C-129 for non-precision approaches, can be used to fly (TERPS, Chapter 15) RNAV instrument approach procedures.  These systems can also be used to fly any VOR, VOR/DME, NDB, and NDB/DME non-precision instrument approach in accordance with criteria in U.S. TERPS or ICAO PANS-OPS.  The general approval to use GPS to fly RNAV 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.

(b) RNAV APPROACHES WITH VERTICAL GUIDANCE.  These RNAV approaches are Part 97 area navigation (RNAV) instrument approach procedures published with a VNAV decision altitude (DA) within the U.S. National Airspace System (NAS) or the foreign State authority.  BARO‑VNAV is a function of certain RNAV equipment, which presents computed vertical guidance to the pilot, referenced to a specified vertical path.  The computed vertical guidance is based on barometric altitude and is typically computed as a geometric path between two waypoints or an angle extending from a single waypoint.  For approval in OpSpec paragraph C052, the aircraft equipment eligibility, pilot procedures, and training issues must be addressed as applicable to the certificate holder or operator before authorizing BARO-VNAV (RNAV) operations using the LNAV/VNAV minima.  The equipment eligibility requires verification of the RNAV capability, VNAV capability, and the database requirement.  

(i) AIRCRAFT EQUIPMENT ELIGIBILITY BASED ON DOCUMENTATION.  Aircraft Equipment eligibility is based on documentation that explicitly states that the RNAV system is approved for VNAV operations in the Aircraft Flight Manual (AFM), AFM Supplement, or supplemental type certificate as described below:

(aa) RNAV Capability.  VNAV approach operations to a published DA will be conducted as part of an RNAV instrument approach procedure, and as such, the VNAV equipment must be part of an integrated RNAV system approved for Instrument Flight Rules (IFR) instrument approach operations.  The eligible aircraft must have an RNAV system where the aircraft documentation explicitly states that the installation has received airworthiness approval for RNAV operations in accordance with one of the following:

· Global Positioning System (GPS) Class A1 navigation equipment approved for instrument approaches in accordance with AC 20-138, as revised, Airworthiness Approval of Global Positioning System (GPS) Navigation Equipment for Use as a VFR and IFR Supplemental Navigation System, 

· Multi-Sensor Navigation System or Flight Management System (FMS) incorporating a Class B1, B3, C1, or C3 GPS sensor installation, approved in accordance with AC 20-130, as revised, Airworthiness Approval of Navigation or Flight Management Systems Integrating Multiple Navigation Sensors.  For a particular approach, GPS must be an active component of the aircraft’s navigation solution, or

· Required Navigation Performance (RNP) systems approved for operations of RNP 0.3 or less.  Any limitation or specific requirement needed to maintain RNP 0.3 shall be adhered to.  Unless otherwise noted on the procedure, the use of RNP systems requires GPS to be an active component of the aircraft's navigation solution.  When other navigation sensors are authorized, they will be identified in the procedure, e.g., "DME/DME RNP .03 authorized."

(bb) VNAV Capability.  Eligible aircraft are those with documentation which explicitly states that the VNAV system is approved for approach operations in accordance with AC 20-129, as revised, Airworthiness Approval of Vertical Navigation (VNAV) Systems for use in the U.S. NAS and Alaska.  Since vertical deviation indication/scaling/sensitivity values vary widely, eligible aircraft must also be operationally using either a flight director or autopilot capable of following the vertical path.

(cc) Database Requirement.  The RNAV system must include a current manufacturer-supplied electronic database that contains the waypoints and associated VNAV information, e.g., altitudes and vertical angles, for the procedure to be flown.  Database validity should be established during validation flights.

(ii) EQUIPMENT ELIGIBILITY NOT STATED IN THE AFM, THE AFM SUPPLEMENT, OR THE FSB REPORT.

(aa) If the certificate holder or operator is not able to provide the principal inspectors with specific VNAV approach eligibility from the AFM, AFM Supplement, or the FSB Report, official written equipment eligibility must be attained.  A CFR part 121, 125, 129, or 135 certificate holder should request that its FSDO provide assistance in the eligibility assessment.  The certificate holder or operator should provide the Flight Standards District Office (FSDO) with the RNAV/VNAV system make, model and part number, any evidence of IFR RNAV/VNAV approval, and pertinent information from flightcrew operating procedures.

(bb) If the FSDO is unable to determine equipment eligibility from the approved documentation, it should forward the request and supporting data through its FAA Flight Standards Regional Division to the appropriate Aircraft Evaluation Group (AEG).  The AEG will verify that the aircraft and RNAV system meet the criteria for VNAV operations, and that the system can safely fly specified VNAV vertical paths associated with instrument approach procedures applying a DA rather than an MDA.  The AEG will provide written documentation (e.g., amend FSB Report or other official documentation) to verify the eligibility of that equipment.

(iii) The maintenance program must identify inspection items, establish time-in-service intervals for maintenance and inspections, and provide the details of the proposed methods and procedures.  The maintenance program also must include instructions for continued airworthiness for the necessary calibration procedures required.

(iv) VNAV Operating Procedures.  For VNAV approach operations, all flightcrews should be familiar with the operating procedures detailed below.  The following procedures should be included in the applicable certificate holder’s required training programs.

(aa) Actions at DA.  The flightcrew is expected to fly the aircraft along the published vertical path and execute the published missed approach procedure upon reaching DA, unless the required visual references for continuing the approach are present.

(bb) Temperature Limitation.  Because of the pronounced effect of non-standard temperature on BARO-VNAV operations, VNAV approaches will contain a temperature limitation below which VNAV approach operations to a DA, based on barometric altimetry, are not authorized.  If the temperature during a given approach is less than the VNAV temperature limitation, the flightcrew may use the VNAV guidance, but must revert to the use of the MDA published for LNAV minima and use it as an MDA.  The temperature limitation will be shown as a note on the IAP.

(cc) Remote Altimeter Setting Restriction.  VNAV approach procedures to a DA are not authorized with a remote altimeter setting.  A current altimeter setting for the landing airport is required.  Where remote altimeter minima are shown, the VNAV function may be used but only to the published MDA.  This restriction should also be shown as a note on the IAP.

(dd) VNAV Path Mode Selection.  Flightcrews should be knowledgeable on selection of the vertical mode as described in the specific equipment manufacturer's documentation or operator's system handbook, which will result in vertical navigation via the published vertical path.  Other vertical modes such as vertical speed are not applicable to VNAV approach operations.

(ee) VNAV Failure Modes.  The flightcrew should be knowledgeable of failures which adversely impact the aircraft’s ability to conduct VNAV approach operations.  In addition, flightcrews should be aware of contingency actions, e.g., reverting to LNAV MDA, following VNAV failures.
*******************************************

For insertion into 8400.10, vol. 4, chap.2, section 4, paragraph 555, subparagraph C.
C.  The Operator's Training Program.  Inspectors must evaluate training curriculums to determine that flightcrews receive both ground and flight training on the instrument approaches the operator is authorized to conduct.  Because of procedural and design similarities, flight training on one type of instrument approach procedure often provides the necessary training for other types of instrument approach procedures.  Inspectors observing training in progress should verify that the approved training and qualification curriculum segments ensure flightcrew competency in the conduct of authorized instrument approach procedures.

(1) Nonprecision Approaches.  Nonprecision approaches are also referred to as approaches "other than instrument landing system (ILS), microwave landing system (MLS), and global navigation satellite system landing system (GLS)".  The flightcrew qualification program of each certificate holder or operator, as applicable, must address nonprecision approaches for authorization to conduct IFR operations.  Ground and flight training as well as flight checking requirements must be met in accordance with the applicable operating regulation of the certificate holder or operator.

(a) Ground training and flight training on nonprecision approaches are required for certificate holders authorized to conduct IFR operations.  For part 121 operations, flightcrew ground training, flight training, and flight checking must be addressed in accordance with part 121, appendices E and F or the Advanced Qualification Program (AQP), as applicable.

(b) Flight training on VOR approaches satisfies flight training requirements for ILS Localizer (LOC), Simplified Directional Facility (SDF) and Localizer Descent Aid (LDA) approaches.

(c) Flight training on VOR/DME approaches satisfies flight training requirements for LOC/DME and LDA/DME approaches.
(d) Flight training on LOC back course approaches is required if the LOC back course approach is authorized.

(2) Precision-Like Approaches.  Precision-like instrument approach procedures are those approaches providing vertical guidance that are other than ILS, MLS, and GLS.

(a) These are technically non-precision approaches but are called precision-like approaches because they provide vertical guidance.  They are not true precision approaches because they lack the accuracy of precision approaches.  

(b) Because they provide vertical guidance, the precision-like approaches are to be trained using an approved method that allows descent to a published decision altitude (DA).  See Order 8400.10, vol. 4, chap. 2, Sect. 4, #551, subparagraph E(1) for additional guidance.

(3) Precision Approaches.  These approaches are those with an electronic glide slope and are referred to as ILS, MLS, and GLS approach procedures.

(a) Ground and flight training on precision approaches (ILS, MLS, and GLS approaches) is required for operators authorized to conduct precision approaches.

(b) Flight training is required on ILS approaches.  

(c) Flight training in Precision Approach Radar (PAR) approaches is required, if the PAR approach is authorized.

(d) Flight training is required on MLS approaches, if the MLS approach is authorized.

(4) Circling Approach Maneuvers (Authorized in OpSpec C075).  

(a) For operations conducted under CFR Part 121, circling approach maneuvers are not authorized if no training and checking is provided for the flightcrew.  No certificate holder certificated under 14 CFR part 119, operating or qualifying airman under part 121 shall allow, nor may any pilot execute, a circling approach maneuver to minimums published in the instrument approach procedure or the minimums specified in the chart contained in OpSpec C075, whichever is higher - unless, that flightcrew has been trained in accordance with 14 CFR part 121 Appendix E AND checked in accordance with 14 CFR part 121 Appendix F, or as otherwise required by an Advanced Qualification Program (AQP).  However, the flightcrew may accept a clearance to conduct a visual approach in reported weather conditions no lower than 1000‑3 (ceiling and visibility).  The flightcrew shall ensure minimum safe altitudes are maintained in accordance with 14 CFR § 91.119, and must at all times remain clear of obstacles while performing the visual approach.

(b) No certificate holder certificated under part 119, operating and qualifying airman under part 135 to conduct operations under instrument flight rules (IFR), shall use, nor may any pilot-in-command (PIC) execute a circling approach maneuver to minimums published in the instrument approach procedure for the circling approach maneuver or the minimums specified in the chart in OpSpec C075, whichever is higher - unless that PIC has, within the last six months, or as required by AQP, satisfactorily demonstrated the circling approach maneuver to published minimums to an approved check airman or the Administrator.

(c) For 14 CFR part 135 air carrier authorized to conduct IFR operations, a PIC must satisfactorily demonstrate each six months to an approved check airman or to the Administrator...one circling approach maneuver...to published minimums for that procedure (14 CFR Section 135.297 PIC Instrument Proficiency check requirements).

(d) For part 121, if the operator does not provide flight training on the circling approach maneuver, the operator's General Operations Manual (GOM) and the manuals used by the flightcrews must specifically prohibit conducting circling approach maneuvers when reported weather conditions are below 1000-3 (ceiling and visibility).  

(e) Ground training must include instruction on procedures to be used to ensure that missed approaches executed during a circling approach maneuver will be conducted safely.

(5) Visual Approaches.  Ground training must include instruction on the requirements specified in the Operations Specifications for acceptance of visual approaches.

(6) Contact Approaches may be authorized by the issuance of OpSpec paragraph C076.  If the certificate holder does not provide flightcrew training in accordance with C076 the approved operating manuals used by the certificate holder’s flightcrews should explicitly prohibit the Contact Approach.  

a) Ground Training.  Paragraph C076 specifies that each PIC must satisfactorily complete approved ground training before conducting a Contact Approach.  That training should include the specific conditions shown in C076 under which the PIC may request and conduct a Contact Approach.

b) Flight Training.  Inspectors should encourage realistic flight training in the Contact Approach, as that term is described in the Aeronautical Information Manual.  However, if realistic flight training is not possible, inspectors should not require flight training because of possible negative training effects.

****************************************************

Sample Operations Specification paragraph C052, Basic Instrument Approach Procedure Authorizations - All Airports
a.  The certificate holder is authorized to conduct the following types of instrument approach procedures and shall not conduct any other types.

[In the Operations Specifications Subsystem (OPSS), the Principle Operations Inspector (POI) will select the approaches that apply to the air carrier.]
Instrument Approach Procedures (Other Than ILS & MLS)

Non-Precision Approaches 

Without Vertical Guidance
Instrument Approach Procedures (Other Than 

ILS & MLS)

Precision-Like Approaches 
With Vertical Guidance
Precision Approach Procedures

(ILS, MLS, & GLS)





ASR
LDA w/ Glide Slope 
ILS

AZI
RNAV (GPS)
ILS/PRM

AZI/DME

MLS

AZI/DME Back Course

PAR

GPS

ILS/DME

LDA



LDA/DME



LOC



LOC BC



LOC/DME



NDB



NDB/DME



RNAV (GPS)



VOR/DME RNAV



SDF



TACAN



VOR



VOR/DME



b.  Conditions and Limitations.

(1) All the approaches approved by this Operations Specification must be published in accordance with Title 14 of the Code of Federal Regulations (14 CFR) Part 97 or the foreign State authority.

(2) Approach procedures listed in column 1 of this operations specification must be trained and conducted in accordance with an approved procedure that assures descent will not go below Minimum Descent Altitude (MDA) unless the required visual references for continuing the approach are present.

(3) Approach procedures listed in column 2 of this Operations Specification authorize the certificate holder to conduct instrument approach procedures approved with vertical guidance that provides a precision-like approach and are to be trained using an approved method that allows descent to a published decision altitude (DA). 

Add non-standard text here, if applicable.

Appendix 3, Guidance for Part 91 Operators

A.  Guidance for CFR part operators with approved BARO-VNAV equipment to be authorized to conduct IAP using specified lateral navigation (LNAV)/VNAV minima published in accordance with CFR part 97.  These public RNAV IAP provide for VNAV operations specifying minima depicted as a DA.  For ease of reference these RNAV approaches are referred to as VNAV in this guidance.  

B.  BARO‑VNAV is a function of certain RNAV equipment, which presents computed vertical guidance to the pilot, referenced to a specified vertical path.  The computed vertical guidance is based on barometric altitude and is typically computed as a geometric path between two waypoints or an angle extending from a single waypoint.

C.  For VNAV authorization, aircraft equipment eligibility, pilot procedures, and training issues must be addressed, as applicable, by the operator.

D.  Aircraft Equipment Eligibility.  

(1)  All certificate holders and operators are responsible for providing the equipment eligibility documentation.  The equipment eligibility requires verification of the RNAV capability, VNAV capability, and the database requirement.  

(2)  Aircraft Equipment eligibility is based on documentation that explicitly states that the RNAV system is approved for VNAV operations in the Aircraft Flight Manual (AFM), AFM Supplement, or supplemental type certificate as described below:

(a)  RNAV Capability.  VNAV approach operations to a published DA will be conducted as part of an RNAV instrument approach procedure and as such, the VNAV equipment must be part of an integrated RNAV system approved for IFR instrument approach operations.  The eligible aircraft must have an RNAV system where the documentation explicitly states that the installation has received airworthiness approval for these operations in accordance with one of the following:

i. Global Positioning System (GPS) Class A1 navigation equipment approved for instrument approaches in accordance with AC 20-138, as revised, Airworthiness Approval of Global Positioning System (GPS) navigation Equipment for Use as a visual flight rule (VFR) and IFR Supplemental Navigation System;

ii. Multi-Sensor Navigation System or Flight Management System (FMS) incorporating a Class B1, B3, C1, or C3 GPS sensor installation approved in accordance with the latest version of AC 20-130, Airworthiness Approval of Navigation or Flight Management Systems Integrating Multiple Navigation Sensors.  For a particular approach, GPS must be an active component of the aircraft’s navigation solution; or

iii. Required Navigation Performance (RNP) systems approved for operations of RNP 0.3 or less.  Any limitation or specific requirement needed to maintain RNP 0.3 shall be adhered to.  Unless otherwise noted in the procedure, the use of RNP systems requires GPS to be an active component of the aircraft's navigation solution.  When other navigation sensors are authorized, they will be identified in the procedure, e.g., "distance measuring equipment (DME)/DME RNP .03 authorized."

(b)  VNAV Capability.  Eligible aircraft are those with documentation which explicitly states that the VNAV system is approved for approach operations in accordance with AC 20-129, as revised, Airworthiness Approval of Vertical Navigation (VNAV) Systems for Use in the U.S. NAS and Alaska.  Since vertical deviation indication/scaling/sensitivity values vary widely, eligible aircraft must also be operationally using either a flight director or autopilot capable of following the vertical path.

(c)  Database Requirement.  The RNAV system must include a current manufacturer-supplied electronic database that contains the waypoints and associated VNAV information, e.g., altitudes and vertical angles, for the procedure to be flown.  However, some operators report certain airborne system database coding limitations, which do not recognize global positioning system (GPS) naming.  The POI for the operators requesting to modify database naming should direct their questions to the All Weather Operations Branch, AFS-410, at (202) 267-7211.

(3) Equipment Eligibility Not Stated in the AFM, the AFM Supplement, or the FSB Report.  A CFR part 91 operator should request that the local FSDO assess the equipment for VNAV approach eligibility.

a.  If the operator is not able to provide the principal inspectors with specific VNAV approach eligibility from the AFM, AFM Supplement, or the FSB Report, official written equipment eligibility must be attained.  

i.  The operator should provide the Flight Standards District Office (FSDO) with the RNAV/VNAV system make, model and part number, any evidence of IFR RNAV/VNAV approval, and pertinent information from flightcrew operating procedures.

ii.    If the FAA determines that the navigation equipment is eligible for VNAV operations to a published DA, the FSDO will issue a letter documenting that finding to the operator.

b.  If the FSDO is unable to determine equipment eligibility from the approved documentation, it should forward the request and supporting data through its FAA Flight Standards Regional Division to the appropriate Aircraft Evaluation Group (AEG).  The AEG will verify that the aircraft and RNAV system meet the criteria for VNAV operations, and that the system can safely fly specified VNAV vertical paths associated with instrument approach procedures applying a DA rather than an MDA.  The AEG will provide written documentation (e.g., amend FSB Report or other official documentation) to verify the eligibility of that equipment.

E.  VNAV Operating Procedures.  For VNAV approach operations, all flightcrews should be familiar with the operating procedures detailed below.

(1) Actions at DA.  The flightcrew is expected to fly the aircraft along the published vertical path and execute the published missed approach procedure upon reaching DA, unless the required visual references for continuing the approach are present.

(2) Temperature Limitation.  Because of the pronounced effect of non-standard temperature on BARO-VNAV operations, VNAV approaches will contain a temperature limitation below which VNAV approach operations to a DA, based on barometric altimetry, are not authorized.  If the temperature on a given day is less than the VNAV temperature limitation, the flightcrew may use the VNAV guidance, but must revert to the use of the MDA published for LNAV minima and use it as an MDA.  The temperature limitation will be shown as a note on the IAP.

(3) Remote Altimeter Setting Restriction.  VNAV approach procedures to a DA are not authorized with a remote altimeter setting.  A current altimeter setting for the landing airport is required.  Where remote altimeter minima are shown, the flightcrew may use the VNAV function but only to the published MDA.  The restriction should also be shown as a note on the IAP.

(4) VNAV Path Mode Selection.  Flightcrews should be knowledgeable on selection of the vertical mode, as described in the specific equipment manufacturer’s documentation or operator’s system handbook, which will result in vertical navigation via the published vertical path.  Other vertical modes such as vertical speed are not applicable to VNAV approach operations.

(5) VNAV Failure Modes.  The flightcrew should be knowledgeable in failures which adversely impact the aircraft’s ability to conduct VNAV approach operations.  In addition, flightcrews should be aware of contingency actions, e.g., reverting to LNAV MDA, following VNAV failures.

F.  References:

(1) Order 8300.10, Airworthiness Inspector’s Handbook.

(2) AC 20-129, as revised, Airworthiness Approval of Vertical Navigation (VNAV) Systems for use in the U.S. NAS and Alaska.

(3) AC 20-130, as revised, Airworthiness Approval of Vertical Navigation or Flight Management System Integrating Multiple Navigation Sensors.

(4) AC 20-138, as revised, Airworthiness Approval of Global Positioning System (GPS) Navigation Equipment for Use as a VFR and IFR Supplemental Navigation System.

G.  Part 91 Operator/Aircraft Approval.  Once the aircraft system eligibility has been established, the operator should take steps to ensure that VNAV approach operations are conducted in accordance with the guidance above.  After these actions have been completed, the operator may begin to conduct VNAV approach operations to a DA depicted on a part 97 RNAV IAP without further action.
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