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SUMMARY

This flimsy provides information related to the aircraft certification considerations associated with
the proposal to expand the upper limit of Reduced Vertical Separation Minimum (RVSM)
airspace.

1. INTRODUCTION

1.1 In SASP-WG/28 WP/28, it is proposed that the SASP undertake the necessary work to
raise the upper limit of RVSM airspace to accommodate current and future aircraft operating
capability. Two of the questions posed in WP/28 are:

e Will avionics changes be required to support the change? (WP/28, Paragraph 2.9 (d)
refers)
e What would be the new upper limit of RVSM airspace? (WP/28, Paragraph 2.9 (a) refers)

1.2 This flimsy provides information for the SASP’s consideration on the questions above.
The U.S. Member thanks Mr. Tony Wiederkehr (FAA Designated Engineering Representative
(DER)?, # DERT-635881-NM) of Aeromech, Inc. for his valuable input on this topic.

1 https://www.faa.gov/other visit/aviation_industry/designees delegations/designee types/der/
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2. DISCUSSION

2.1  Anaircraft’s RVSM certification is valid only up to the maximum FL410 due to the
following reasons:

a)

b)

The maximum achievable W/5 (weight over atmospheric pressure ratio) for an
RVSM Aircraft Group is based on the maximum possible flight weight at FL410.
In the altimetry system error (ASE) budget, the maximum avionics errors are
those commensurate with flight at FL410.

2.2.  There are several avionics considerations for RVSM Aircraft Group certification above

FL410.
a)

b)

Altimetry System Error (ASE). Increasing the available flight levels impacts the
upper boundary of the flight envelope since the maximum achievable W/G is
higher. Therefore, the ASE evaluation of currently-certified RVSM Aircraft
Groups would need to be re-evaluated to ensure ASE remains within the +,- 80
feet maximum mean ASE level at these newer and higher W/5 conditions. In
addition, it must be confirmed that the mean +,- 3s does not exceed 200 feet. If
the critical flight condition currently exists at or near the highest W/5, then the
maximum ASE obtainable for RVSM will change if the maximum achievable
W/5 increases. This will then impact the error budget, because the larger the
allowable mean ASE, the less fleet 3s variation is permitted. Aircraft
manufacturers would need to conduct this ASE re-evaluation and revise the
definitions of the flight envelopes currently reflected in their certification data
packages.

Static System Error Correction (SSEC). If ASE is found to be problematic,

then a new SSEC may be required. Alternatively, the manufacturer could
implement an operational restriction that does not permit RVSM operations above
a certain altitude. This could require an additional ICAO RVSM code to designate
airplanes, which can be assigned a RVSM level above FL410.

Avionics Errors. The basic air data computer (ADC) equipment errors, for all
ADC manufacturers, are a strong function of altitude. The ADC manufacturers
have focused on minimizing equipment errors up to and including FL410. Based
on the data available to date, the errors above FL410 increase. In some cases, the
increase in errors is not linear. Therefore, the avionics error specifications as a
function of altitude are a significant consideration. It is recommended that the
equipment providers provide input on this issue. Based on the currently available
data, the avionics equipment errors above FL410 are not encouraging. These large
errors, coupled with a possible change in ASE performance at the higher W/3
conditions, necessitates re-evaluation of the error budget. The results of this re-
evaluation could mandate changes to the systems. For the aircraft manufacturers,
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re-evaluating the error budget is not a significant task, but they will require data
from the avionics manufacturers in order to do this.

d) Automatic Altitude Control System. The automatic altitude control system
should be verified to meet the +,- 65 feet requirement. Flight test data on some
models shows slightly degraded altitude hold performance at higher altitudes and
high weight.

e) Availability of Flight Test Data. Some airframe manufacturers have limited
flight test data commensurate with the W/6 values you would obtain at flight
levels above FL410. This may necessitate additional flight testing for the OEMs.

2.3 An evaluation of the ASE budget is necessary to account for the higher achievable flight
levels (mostly in the form of increased ADC errors). As the list of aircraft in WP/28 Table 3 is
comprised mostly of modern airframes with complex systems and SSECs, it is possible that the
majority of the aircraft listed will only require an evaluation/verification and a data package
revision by the OEMs. It is recommended that the following questions be posed to the OEMs:

a) How does the change in maximum RVSM altitude affect the ASE of each system, for the
Group?

b) How does the change in maximum RVSM altitude affect the avionics errors for the air
data system?

c) What is the impact on the ASE budget of this altitude change?

d) Is the automatic altitude control system affected by this change?

e) Will SSEC changes, or hardware changes, be necessary to maintain the RVSM
compliance status of airframes currently approved for RVSM operations?

f) Is additional flight testing required to obtain system performance data?

2.4 Regarding the upper limit of RVSM airspace, this may well be decided based on the
avionics errors at altitudes above 41,000 feet and the ASE values for the aircraft types capable of
flying above FL410. Itis important for the aircraft OEMs to verify the ADC errors and ASEs at
these higher RVSM altitudes.

3. CONCLUSIONS

3.1  Avionics changes may be required to support the proposed change. In the evaluation of
increasing the maximum permissible RVSM altitude, it is important that the aircraft OEMs
and/or design holders re-evaluate the RVSM flight envelope and assess the ASE levels at these

new (higher W/s) flight conditions.

3.2 Consideration of the upper limit of RVSM airspace should be based on the available
aircraft and avionics performance data.
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4. ACTION

4.1  The meeting is invited to note the information provided in this flimsy.
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