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Frequently Asked Questions (FAQ) on

Aircraft RVSM Airworthiness Approval
FAQ Organization.   The first two FAQ’s explain some basic terms.  The FAQ’s that follow are arranged in alphabetical order by subject.
FAQ: Terms Related to Data Package Approval and Airworthiness Approval.  How are the terms “RVSM Data Package Approval”, “RVSM Airworthiness Approval”, “Determination of Aircraft RVSM Compliance” and “Operational Approval” used?

The references for this discussion are Interim Guidance 91-RVSM paragraph 9a and 9d, FAA Order 8300.10, Chapter 5 and Interim Guidance  91-RVSM paragraph 11.

Answer.

RVSM Data Package Approval/RVSM Airworthiness Approval.   An Aircraft Certification Office approves the manufacturer or design organization’s RVSM Data Package.  The RVSM Data Package contains data and analysis justifying RVSM Airworthiness Approval for an aircraft group or for non-group approval.  For in-service aircraft, the approved RVSM data package will include a Service Bulletin (SB), Service Letter (SL) or Supplemental Type Certificate (STC).  These documents contain the required inspections and/or modifications that the operator must make for the aircraft to be RVSM compliant.  For In-Production or New-Production aircraft, the Airplane Flight Manual (AFM) or Type Certificate Data Sheet (TCDS) will contain a statement that the aircraft is eligible or qualified to be used in RVSM operations.

 FSDO or CMO Determination of Aircraft RVSM Compliance/ RVSM Airworthiness Approval.  FAA Order 8300.10, Vol. 2, Chapter 5 provides direction on inspector actions to determine aircraft RVSM compliance. For in-service aircraft, the FSDO or CMO inspector determines that the aircraft is RVSM compliant after ensuring that the modifications and/or inspections required by the SB, SL or STC have been performed.  For aircraft manufactured RVSM-compliant,  the FSDO or CMO will examine the Airplane Flight Manual (AFM) or Type Certificate Data Sheet (TCDS) for the statement of qualification/eligibility for RVSM operations.

Operational Approval or Authorization.   The FSDO or CMO will grant operational approval or authorize the operator to conduct RVSM operations by issuing Operations Specifications paragraphs B046 and D092 to air carriers or issuing a Letter of Authorization (LOA) to general aviation operators, as appropriate.  Individual operator RVSM-compliant airframes are listed in D092 or on the LOA, as appropriate.  The FSDO or CMO will take this action after it has determined that the operator’s aircraft are RVSM compliant; it has approved the operator’s RVSM maintenance program; a CMO has approved or a FSDO has accepted the operations programs and the office has accepted the operator’s plan for participation in the monitoring program. 

FAQ: Terms for Flights.   What is the difference between a certification test flight, a validation flight (during operational approval) and a functional flight test?

ANS.   A certification test flight is conducted during the aircraft certification phase to demonstrate compliance to the applicable airworthiness standards.  Specialized flight test equipment is installed to obtain the necessary certification data.

A validation flight, if required by the responsible FAA inspector, may be conducted as one of the final steps before FAA Flight Standards grants an operator RVSM operational approval.  The intent of the flight is for FAA Flight Standards to observe the overall compliance to operational and maintenance procedures.

A functional flight test is an element of continued airworthiness programs.   It is only performed by the operator after repairs or modifications that are deemed to warrant such testing to confirm that the maintenance action was effective.  Functional flight tests are specified in the ICA and generally do not require the installation of specialized flight test equipment.

FAQ: AFM Statement of Qualification.   Does a statement in my AFM stating that the aircraft is qualified or eligible for RVSM operations mean I am approved for RVSM operations wherever it is applied?

ANS. No. RVSM operational approval requires both an airworthiness approval for the aircraft and an operator approval.  The statement found in the AFM indicates that the aircraft meets the RVSM airworthiness requirements based on required equipment type certification and is eligible for RVSM operational approval when the FAA has approved the RVSM operational and maintenance procedures. 

FAQ: Airworthiness Limitations Section in the ICA.   Will there be an approved limitations section to the Instructions for Continued Airworthiness?

ANS:  The Instructions for Continued Airworthiness must contain a section titled Airworthiness Limitations that is segregated and clearly distinguishable from the rest of the document.  (Ref.  14 CFR 23, Appendix G23.4 or 14 CFR 25, Appendix H25.4).  This section must set forth mandatory replacement times, inspection intervals, related inspection procedures and all critical design configuration control limitations required for type certification by the appropriate paragraphs specified in 14 CFR 23, Appendix G23.4 or 14 CFR 25, Appendix H25.4 (e.g. 14 CFR 25.571 and 25.981).  If the RVSM ICA’s do not contain requirements approved under these paragraphs, there is no requirement to have the airworthiness limitations section signed by the FAA.  In this case, the Airworthiness Limitations section is required to contain the following, or equivalent, information:

“Airworthiness Limitations:

The Airworthiness Limitations section is FAA-approved and specifies maintenance required under Sec. 43.16 and 91.403 of the Federal Aviation Regulations, unless an alternative program has been FAA approved.  It is noted that there are no Structural Airworthiness Limitations or Fuel Tank Ignition Source Airworthiness Limitations associated with this RVSM airworthiness compliance.”

FAQ: ASE Determination Methods.   What are the methods used to determine altimetry system error and ensure compliance to the RVSM certification requirements?

Ans:

The trailing static cone system provides a convenient means of calibrating the static source error of the pitot-static system by providing an accurate measurement of the ambient atmospheric pressure. The system consists of a cone that is trailed an appropriate length (typically, at least one fuselage length) behind the aircraft. Static pressure is measured well forward of the cone by flush static ports on the line. The cone stabilizes and aligns the ports relative to the free stream flow. The cone is typically connected to the aircraft by a steel cable inside the pneumatic pressure line. This simple design eliminates the cost and complexity of retraction mechanisms and can be used on a variety of aircraft that cannot accommodate other, more complex systems. While the static pressure measured by the trailing cone is very accurate, the errors in the trailing cone itself should be determined prior to its use for RVSM purposes.

Other methods, such as pacer aircraft, may also be acceptable if they can be shown to be sufficiently accurate for RVSM purposes. Whichever method is used, the aircraft will be flight tested to determine the errors associated with the static pressure system installation as detailed in the flight test plan prepared for the certification.

An additional topic within this step may be the development of a computational fluid dynamics (CFD) model of the area around the aircraft static ports and along its fuselage.  The data for this analysis is derived from skin waviness measurements.  From the results of this process, the influences of skin waviness on the aircraft altimetry system error is determined, leading to the appropriate requirements in the aircraft maintenance program like periodic visual inspections and static system installation tolerances.

FAQ: Avionics System Components.    If “RVSM capable” avionics system components are installed on the aircraft, is that enough to receive RVSM airworthiness approval?

ANS.  No. RVSM airworthiness approval requires that the total aircraft performance (e.g., aircraft avionics interfaces, sensors, altimetry performance, skin waviness, etc.) meet the requirements contained in Interim Guidance 91-RVSM.  The installation of individual RVSM components in aircraft (e.g., aircraft avionics interfaces, sensors, altimetry performance, skin waviness, etc.) by themselves does not meet the total aircraft system performance requirements of Interim Guidance 91-RVSM.

FAQ: Avionics System Components.   Can RVSM airworthiness approval be obtained independently for avionics equipment?

ANS. No. RVSM airworthiness approval is based on the performance of the entire altimetry system [ref. Interim Guidance 91-RVSM, 8(a) and 8(b)] when installed in a specific aircraft. Independent approvals of individual components are not addressed by 14 CFR 91, Appendix G.

FAQ: BITE Testing.   Is BITE testing acceptable for returning an aircraft to RVSM service following maintenance on the system and ensuring proper performance? 

ANS. Unless the airframe manufacturer addresses the use of BITE testing in its instructions for RVSM continued airworthiness, BITE is not an acceptable method or means, by itself, for returning an aircraft to RVSM service. BITE can be used for fault isolation and troubleshooting.

FAQ: CMR’s.   Should I include the maintenance provisions for RVSM as part of the Certification Maintenance Requirements (CMR’s)?

Ans.  No. CMR's are considered hidden or latent component failures that are not readily apparent to the flight crew.   They are derived via a system safety assessment in 

accordance with FAR 25.1309 and FAR 23.1309.

FAQ: Data Package Approval:  Foreign Approved Data Packages.   What is FAA policy regarding the validation of foreign approved RVSM data packages?

Ans.  The following provides scenarios for FAA Aircraft Certification processing:

Scenario 1.   Foreign Authority has Bi-lateral Agreement with the U.S.

Scenario 1a. 
 If RVSM airworthiness compliance is shown by the Original Equipment Manufacturer (OEM), no additional finding of compliance is required by FAA Aircraft Certification. Operational approval still required by Flight Standards.  

Scenario 1b.  If RVSM airworthiness compliance is shown by other than the OEM, FAA Aircraft Certification will review a sample data package including ICA's. Operational approval by FAA Flight Standards is required.

Scenario 2:  Foreign authority does not have a Bi-lateral Agreement with the U.S.

No certification credit is given.  FAA Aircraft Certification will process the application as a new RVSM certification application.  Operational approval required by Flight Standards.

FAQ: DER Role.   Can I use the services of an approved DER to obtain both airworthiness and operational approval? What type of DER can facilitate the overall airworthiness approval process?

ANS.  DER’s possessing Flight Analyst, appropriate systems and airframe (for structural modifications if applicable) endorsements may recommend or approve the data package to support RVSM airworthiness approval.  The DERs find compliance to the aircraft certification rules (e.g., 14 CFR 23, 25) on FAA form 8110-3 since DER’s cannot find compliance to 14 CFR 91.  The performance requirements found in 14 CFR 91, Appendix G are referenced to define the intended function when determining compliance to 14 CFR 23.1301(a) or 25.1301(a).  DER’s cannot recommend or approve the Instructions for Continued Airworthiness (ICA’s).  The ACO, in conjunction with the Aircraft Evaluation Group (AEG), will approve the ICA’s.
The operational approval is a Flight Standards approval performed by the assigned Flight Standards District Office (FSDO) or Certificate Management Office (CMO) and requires no additional certification engineering involvement.  DER involvement in the operational approval is not appropriate.

FAQ: Envelopes:  Basic vs. Full Envelope.    What is the difference between the RVSM basic envelope and RVSM full envelope? Is mach speed the only factor?

ANS. RVSM Flight Envelope definitions are published in part 91 Appendix G, Section 1 and in IG 91-RVSM paragraph 9b(4).  The basic difference is in mach airspeed and the utilization factor, i.e., the basic RVSM envelope is where most operators fly the majority of the time. The boundaries for the Basic RVSM Envelope are the same as those for the Full RVSM Envelope except in regard to the upper Mach boundary. 
For the Basic RVSM Envelope, the upper Mach boundary may be limited to a range of airspeeds over which the aircraft group can reasonably be expected to operate most frequently. This boundary should be declared for each aircraft group by the manufacturer or design organization.  It may be defined as equal to the upper Mach/airspeed boundary defined for the Full RVSM Envelope or a specified lower value.  This lower value should not be less than the Long Range Cruise Mach Number plus .04 Mach unless limited by available cruise thrust, buffet, or other aircraft flight limitations.

FAQ: Equipment List.   Where should the RVSM required equipment list be published?

ANS.  The required equipment list should be documented in the approved RVSM certification data package along with any associated drawings.  This list should be published in documents readily available to the operator and approving inspector, i.e., Instructions for Continuing Airworthiness (ICA), an approved service bulletin, or an Illustrated Parts Catalog(IPC) and clearly annotated as required for RVSM.

FAQ: 14 Code of Federal Regulations (CFR) Part 43, Appendix E.   Can I use Part 43, Appendix E to certify my altimetry system to the RVSM requirements?

Ans. No.  The scale error tolerances found in Part 43, Appendix E are considered inadequate for maintaining the RVSM error tolerances.  It will, therefore, be necessary to use Part 43, Appendix E in conjunction with the instructions for continued airworthiness.

FAQ: Field Approvals.   Can I obtain a field approval for RVSM airworthiness approval of my aircraft in lieu of an STC?

No.  An applicant for RVSM airworthiness approval for both group and non-group aircraft shall submit an RVSM Data Package to the appropriate Aircraft Certification Office.  The RVSM Data package must contain the items listed in 14 CFR Part 91 Appendix G, Section 2(b). IG 91-RVSM Section 9 provides detailed guidance on the development of RVSM Data Packages.  RVSM Data Package approval is the responsibility of FAA Aircraft Certification Offices or in some cases an appropriately authorized designee.   RVSM Data Package approval may not be accomplished using the field approval process.
FAQ: Group Approval Policy.   For group approvals, how many aircraft must go through a certification test flight to statistically show compliance with Part 91, Appendix G?

ANS. For groups of 10 or less, 2 aircraft that show results that are consistent and predictable are generally sufficient.  For group sizes greater than 10, the appropriate number of flight test airframes is dependent on many factors, but typically for groups of up to 100 aircraft, 5 aircraft that show results that are consistent and predictable should be adequate.  For larger groups, a statistically significant sample that achieves a 95 percent confidence level (two (2) sigma value) with results that are consistent and expected should be tested.

FAQ: Group Approval Policy.   Is there a minimum group size for group approval?

ANS. Yes.  There should be at least 2 aircraft to constitute a group that are of nominally identical design and build with respect to all details that could influence the accuracy of height-keeping performance. (ref. 91-RVSM, para. 9(b)2)

FAQ: HIRF/EMI.    Are there any special requirements for HIRF/EMI protection?

ANS. This is a general aircraft certification requirement to ensure the proper reliability and performance of avionics equipment in the vicinity of high energy radiated fields and electromagnetic interference and applies to both RVSM AND non-RVSM installations.

FAQ: Instructions for Initial and Continued Airworthiness (IICA’s).   Who will approve the Instructions for Initial and Continued Airworthiness?

Ans.  The ACO in coordination with the AEG should approve the Instructions for Initial and Continued Airworthiness (IICA’s).  DER’s cannot approve or recommend approval of ICA’s.

FAQ: IICA’s.   What type of information should be included in the Instructions for Initial and Continued Airworthiness?

Ans.   IICA’s should include the manufacturers’ recommended maintenance and inspection schedule for each component on the aircraft including the RVSM components and in addition, should include the required test apparatus, calibration interval, any special testing requirements(see 14 CFR 25/23.1529 and 14 CFR 25, Appendix H.), skin waviness measurements, structural repair procedures for making repairs in the vicinity of the pitot/static ports, installation instructions, troubleshooting procedures, fault isolation procedures, etc. (ref 14 CFR 91 Appendix G and Interim Guidance 91-RVSM,  paragraph 10).  

Checklist:   RVSM Instructions for Initial and Continued Airworthiness.   The Flight Technologies and Procedures Division (AFS-400) is working with the Seattle Aircraft Evaluation Group and the Wichita ACO to develop a checklist for RVSM STC projects that will show the information that should be included in IICA’s.  It will be posted on the Aircraft Certification RVSM Webpage when it is finalized.
FAQ: Placards.   When are RVSM placards required?

ANS.  If the RVSM airworthiness approval includes any performance limitations (speed, weight or altitude),  a placard should be installed near the altimeter. An example of an acceptable placard would be:

“For RVSM limitations see AFM”.

FAQ: Skin Waviness Checks.   When are skin waviness checks required for RVSM initial and continued airworthiness?  

ANS. If skin waviness checks are required for initial and/or continued airworthiness, the requirement will be documented in the Instructions for Initial and Continued Airworthiness (IICA's).  

a.  Who will be authorized to perform skin waviness checks besides the airframe manufacturer?

ANS.   Criteria for authorized inspection personnel are contained in the ICA.  Generally, this criteria is limited to RVSM-specific inspection training.

b.  What is CFD?  

CFD is the acronym for Computational Fluid Dynamics.  CFD is a computer simulation used for analyzing the effects of skin waviness, static ports/plates, etc. and their contribution to static source error.  CFD analysis is generally performed by the airplane manufacturer or design authority responsible for the RVSM airworthiness approval.

FAQ: Safety Criteria.    What are the system safety standards required for airworthiness certification of RVSM?  What is it based on?

The safety standards appropriate to operations in an RVSM environment have been derived from those developed by the ICAO Review of the General Concept of Separation Panel (RGCSP) in which the agreed tolerable level of risk is defined as a Target Level of Safety (TLS) which is expressed in terms of fatal accidents per aircraft flight hour. Based upon TLS values derived in the 1970s in the establishment of route spacing, and taking into account the subsequent increases in traffic, the RGCSP adopted a TLS of 2.5 x 10-9 fatal accidents per aircraft flight hour as a consequence of technical (altimetry) errors, for the implementation of RVSM. This TLS was used as the basis of the development of the Global RVSM Minimum Aircraft System Performance Specifications (MASPS). The MASPS in the U.S. takes the form of 14 CFR 91, Appendix G and Interim Guidance 91-RVSM.
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