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The purpose of this memorandum is to provide clarification on questions that have been raised as a result of an earlier memorandum on the same subject, dated 5/7/98.   This memorandum provides additional guidance regarding configurations found on older model airplanes (also known as “legacy” airplanes, i.e. B707, DC-8, etc.) for which reduced vertical separation minima (RVSM) approval is sought.

The subject document does allow for a single autopilot installation.  Paragraph 8a(1)(v) states that the air data system “should provide reference signals for automatic control and alerting at selected altitude.  These signals should preferably be derived from an altitude measurement system meeting the full requirements of this document…”.  In addition, paragraph 8b(6) states “the altimetry system shall provide an output which can be used by an automatic altitude control system to control the aircraft at a commanded altitude.  The output may be used either directly or combined with other sensor signals”.  This paragraph further states that the altitude control output “may be an altitude deviation signal, relative to the selected altitude, or a suitable absolute altitude output.”

A distinction can be made between signals derived from an air data computer (ADC) and signals derived from an altitude measurement system.  As currently written, the guidance  material does not mandate the need for dual ADC inputs to the autopilot.

There are a large number of airplane model types that are equipped with a single autopilot installation.  In many cases, the autopilot is only capable of receiving altitude hold inputs from a single source.  It has been further noted that retrofit of these autopilot installations to receive altitude hold input from additional sources (for example, another ADC) may yield one or more of the following problems:

· The retrofit costs are a significant percentage of the total worth of the airframe.

· The retrofit is not possible without replacement of the autopilot.

· The retrofit increases air data system complexity, which in turn increases the scenarios and rates of failure.

· Upgraded avionics (i.e. ADC’s) are not available, or the vendors will not support retrofits.

There are two common avionics configurations that may meet RVSM requirements, but do not have dual ADC input to the autopilot.  They are:

1. Independent Source for Altitude Hold Input to the Autopilot (Figure 1)

2. Single ADC Source for Autopilot Input (Figure 2).

A general description and possible means of compliance are given below.

1.  Independent Source for Altitude Hold Input to the Autopilot
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Figure 1.  Example of ADS/Autopilot configuration

The air data system (ADS) is a single line replaceable unit (LRU) that is activated in altitude hold mode when the pilot presses an ALT HOLD button, after reaching the desired cruise flight level.  It is not tied to either ADC or other component comprising the ADS.  The ADS provides H information to the autopilot so the airplane can maintain the desired altitude.  In some configurations, the pilot further provides flight level information to the autopilot by manually selecting the displayed altitude (either pilot’s or copilot’s). 

Airplanes equipped with the avionics configuration shown in Figure 1 may show compliance as follows:

1. The airplane must maintain altitude to within (65 feet of the acquired altitude as required by paragraph 8d.(1) of  document 91.RVSM.  For RVSM compliance, the H signal must be accurate enough such that the airplane maintains the required (65’ altitude deviation specification.  This may be substantiated with flight test data and/or manufacturer’s specification data.

2. The altitude alerter must function if either air data system/ADC fails.

3. The ADS should be compensated such that an airspeed change at a cruise flight level is not interpreted by the system as change in altitude, causing altitude hold deviation in excess of  (65 feet.

4. The altimetry systems meet the RVSM accuracy requirements specified in  Section 7 of interim guidance document 91.RVSM.

5. All other requirements, as appropriate, are satisfied per interim guidance document 91.RVSM.

2.  Single ADC Source for Autopilot Input

On a large number of older airplane models the avionics configuration is such that one ADC provides altitude hold information to the autopilot (Figure 2).  In most models, a second ADC is also present, or provisions exist so that a second can be installed.  
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Figure 2.  Single ADC Configuration for Autopilot Input

Airplanes equipped with the avionics configuration shown in Figure 2 may show compliance as follows:

1. The airplane must maintain altitude to within (65 feet of the acquired altitude required by paragraph 8d.(1) of document 91.RVSM.  This may be substantiated with flight test data or manufacturer’s specification data.

2. The altitude alerter must function if either air data system/ADC fails.

3. If ADC1 fails, the airplane must be controlled manually until air traffic control contingency procedures are executed.  (Note that the altitude alerter provides annunciation if the pilot deviates +/- 300 feet from selected altitude.)

4. The altimetry systems meet the RVSM accuracy requirements specified in Section 7. of interim guidance document 91.RVSM.

5. All other requirements, as appropriate, are satisfied per interim guidance document 91.RVSM.

In additions, applicants should be aware that operational restrictions and/or changes may also be required for aircraft with avionics configurations shown in Figures 1 and 2, to meet all RVSM requirements.  

These clarifications have been coordinated with the AFS-300 and AFS-400 Divisions of the Flight Standards Service, and will be incorporated into the forthcoming Advisory Circular that will replace the interim guidance of 91.RVSM.  If there are any questions, please contact Mr. Robert Passman, AIR-130 Surveillance Team Leader, at (202) 267-9586.

	James C. Jones
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