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2 Per cent of full range. 
3 This column applies to aircraft manufactured after October 11, 1991. 

[Doc. No. 18334, 54 FR 34328, Aug. 18, 1989; 54 FR 41211, Oct. 5, 1989; 54 FR 53036, Dec. 26, 1989]

APPENDIX G TO PART 91—OPERATIONS IN 
REDUCED VERTICAL SEPARATION 
MINIMUM (RVSM) AIRSPACE 

Section 1. Definitions 

Reduced Vertical Separation Minimum 
(RVSM) Airspace. Within RVSM airspace, air 
traffic control (ATC) separates aircraft by a 
minimum of 1,000 feet vertically between 
flight level (FL) 290 and FL 410 inclusive. 
RVSM airspace is special qualification air-
space; the operator and the aircraft used by 
the operator must be approved by the Ad-
ministrator. Air-traffic control notifies oper-
ators of RVSM by providing route planning 
information. Section 8 of this appendix iden-
tifies airspace where RVSM may be applied. 

RVSM Group Aircraft. Aircraft within a 
group of aircraft, approved as a group by the 
Administrator, in which each of the aircraft 
satisfy each of the following: 

(a) The aircraft have been manufactured to 
the same design, and have been approved 
under the same type certificate, amended 
type certificate, or supplemental type cer-
tificate. 

(b) The static system of each aircraft is in-
stalled in a manner and position that is the 
same as those of the other aircraft in the 
group. The same static source error correc-
tion is incorporated in each aircraft of the 
group. 

(c) The avionics units installed in each air-
craft to meet the minimum RVSM equip-
ment requirements of this appendix are: 

(1) Manufactured to the same manufac-
turer specification and have the same part 
number; or 

(2) Of a different manufacturer or part 
number, if the applicant demonstrates that 
the equipment provides equivalent system 
performance. 

RVSM Nongroup Aircraft. An aircraft that 
is approved for RVSM operations as an indi-
vidual aircraft. 

RVSM Flight envelope. An RVSM flight en-
velope includes the range of Mach number, 
weight divided by atmospheric pressure 
ratio, and altitudes over which an aircraft is 
approved to be operated in cruising flight 
within RVSM airspace. RVSM flight enve-
lopes are defined as follows: 

(a) The full RVSM flight envelope is bounded 
as follows: 

(1) The altitude flight envelope extends 
from FL 290 upward to the lowest altitude of 
the following: 

(i) FL 410 (the RVSM altitude limit); 
(ii) The maximum certificated altitude for 

the aircraft; or 

(iii) The altitude limited by cruise thrust, 
buffet, or other flight limitations. 

(2) The airspeed flight envelope extends: 
(i) From the airspeed of the slats/flaps-up 

maximum endurance (holding) airspeed, or 
the maneuvering airspeed, whichever is 
lower; 

(ii) To the maximum operating airspeed 
(Vmo/Mmo), or airspeed limited by cruise 
thrust buffet, or other flight limitations, 
whichever is lower. 

(3) All permissible gross weights within the 
flight envelopes defined in paragraphs (1) and 
(2) of this definition. 

(b) The basic RVSM flight envelope is the 
same as the full RVSM flight envelope ex-
cept that the airspeed flight envelope ex-
tends: 

(1) From the airspeed of the slats/flaps-up 
maximum endurance (holding) airspeed, or 
the maneuver airspeed, whichever is lower; 

(2) To the upper Mach/airspeed boundary 
defined for the full RVSM flight envelope, or 
a specified lower value not less than the 
long-range cruise Mach number plus .04 
Mach, unless further limited by available 
cruise thrust, buffet, or other flight limita-
tions. 

Section 2. Aircraft Approval 

(a) An operator may be authorized to con-
duct RVSM operations if the Administrator 
finds that its aircraft comply with this sec-
tion. 

(b) The applicant for authorization shall 
submit the appropriate data package for air-
craft approval. The package must consist of 
at least the following: 

(1) An identification of the RVSM aircraft 
group or the nongroup aircraft; 

(2) A definition of the RVSM flight enve-
lopes applicable to the subject aircraft; 

(3) Documentation that establishes compli-
ance with the applicable RVSM aircraft re-
quirements of this section; and 

(4) The conformity tests used to ensure 
that aircraft approved with the data package 
meet the RVSM aircraft requirements. 

(c) Altitude-keeping equipment: All aircraft. 
To approve an aircraft group or a nongroup 
aircraft, the Administrator must find that 
the aircraft meets the following require-
ments: 

(1) The aircraft must be equipped with two 
operational independent altitude measure-
ment systems. 

(2) The aircraft must be equipped with at 
least one automatic altitude control system 
that controls the aircraft altitude— 

(i) Within a tolerance band of ±65 feet 
about an acquired altitude when the aircraft 
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is operated in straight and level flight under 
nonturbulent, nongust conditions; or 

(ii) Within a tolerance band of ±130 feet 
under nonturbulent, nongust conditions for 
aircraft for which application for type cer-
tification occurred on or before April 9, 1997 
that are equipped with an automatic altitude 
control system with flight management/per-
formance system inputs. 

(3) The aircraft must be equipped with an 
altitude alert system that signals an alert 
when the altitude displayed to the flight 
crew deviates from the selected altitude by 
more than: 

(i) ±300 feet for aircraft for which applica-
tion for type certification was made on or 
before April 9, 1997; or 

(ii) ±200 feet for aircraft for which applica-
tion for type certification is made after 
April 9, 1997. 

(d) Altimetry system error containment: Group 
aircraft for which application for type certifi-
cation was made on or before April 9, 1997. To 
approve group aircraft for which application 
for type certification was made on or before 
April 9, 1997, the Administrator must find 
that the altimetry system error (ASE) is 
contained as follows: 

(1) At the point in the basic RVSM flight 
envelope where mean ASE reaches its largest 
absolute value, the absolute value may not 
exceed 80 feet. 

(2) At the point in the basic RVSM flight 
envelope where mean ASE plus three stand-
ard deviations reaches its largest absolute 
value, the absolute value may not exceed 200 
feet. 

(3) At the point in the full RVSM flight en-
velope where mean ASE reaches its largest 
absolute value, the absolute value may not 
exceed 120 feet. 

(4) At the point in the full RVSM flight en-
velope where mean ASE plus three standard 
deviations reaches its largest absolute value, 
the absolute value may not exceed 245 feet. 

(5) Necessary operating restrictions. If the ap-
plicant demonstrates that its aircraft other-
wise comply with the ASE containment re-
quirements, the Administrator may estab-
lish an operating restriction on that appli-
cant’s aircraft to restrict the aircraft from 
operating in areas of the basic RVSM flight 
envelope where the absolute value of mean 
ASE exceeds 80 feet, and/or the absolute 
value of mean ASE plus three standard devi-
ations exceeds 200 feet; or from operating in 
areas of the full RVSM flight envelope where 
the absolute value of the mean ASE exceeds 
120 feet and/or the absolute value of the 
mean ASE plus three standard deviations ex-
ceeds 245 feet. 

(e) Altimetry system error containment: Group 
aircraft for which application for type certifi-
cation is made after April 9, 1997. To approve 
group aircraft for which application for type 
certification is made after April 9, 1997, the 

Administrator must find that the altimetry 
system error (ASE) is contained as follows: 

(1) At the point in the full RVSM flight en-
velope where mean ASE reaches its largest 
absolute value, the absolute value may not 
exceed 80 feet. 

(2) At the point in the full RVSM flight en-
velope where mean ASE plus three standard 
deviations reaches its largest absolute value, 
the absolute value may not exceed 200 feet. 

(f) Altimetry system error containment: 
Nongroup aircraft. To approve a nongroup air-
craft, the Administrator must find that the 
altimetry system error (ASE) is contained as 
follows: 

(1) For each condition in the basic RVSM 
flight envelope, the largest combined abso-
lute value for residual static source error 
plus the avionics error may not exceed 160 
feet. 

(2) For each condition in the full RVSM 
flight envelope, the largest combined abso-
lute value for residual static source error 
plus the avionics error may not exceed 200 
feet. 

(g) Traffic Alert and Collision Avoidance 
System (TCAS) Compatibility With RVSM 
Operations: All aircraft. After March 31, 2002, 
unless otherwise authorized by the Adminis-
trator, if you operate an aircraft that is 
equipped with TCAS II in RVSM airspace, it 
must be a TCAS II that meets TSO C–119b 
(Version 7.0), or a later version. 

(h) If the Administrator finds that the ap-
plicant’s aircraft comply with this section, 
the Administrator notifies the applicant in 
writing. 

Section 3. Operator Authorization 

(a) Authority for an operator to conduct 
flight in airspace where RVSM is applied is 
issued in operations specifications or a Let-
ter of Authorization, as appropriate. To issue 
an RVSM authorization, the Administrator 
must find that the operator’s aircraft have 
been approved in accordance with Section 2 
of this appendix and that the operator com-
plies with this section. 

(b) An applicant for authorization to oper-
ate within RVSM airspace shall apply in a 
form and manner prescribed by the Adminis-
trator. The application must include the fol-
lowing: 

(1) An approved RVSM maintenance pro-
gram outlining procedures to maintain 
RVSM aircraft in accordance with the re-
quirements of this appendix. Each program 
must contain the following: 

(i) Periodic inspections, functional flight 
tests, and maintenance and inspection proce-
dures, with acceptable maintenance prac-
tices, for ensuring continued compliance 
with the RVSM aircraft requirements. 

(ii) A quality assurance program for ensur-
ing continuing accuracy and reliability of 
test equipment used for testing aircraft to 
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determine compliance with the RVSM air-
craft requirements. 

(iii) Procedures for returning noncompli-
ant aircraft to service. 

(2) For an applicant who operates under 
part 121 or 135, initial and recurring pilot 
training requirements. 

(3) Policies and Procedures. An applicant 
who operates under part 121 or 135 shall sub-
mit RVSM policies and procedures that will 
enable it to conduct RVSM operations safe-
ly. 

(c) Validation and Demonstration. In a 
manner prescribed by the Administrator, the 
operator must provide evidence that: 

(1) It is capable to operate and maintain 
each aircraft or aircraft group for which it 
applies for approval to operate in RVSM air-
space; and 

(2) Each pilot has an adequate knowledge 
of RVSM requirements, policies, and proce-
dures. 

Section 4. RVSM Operations 

(a) Each person requesting a clearance to 
operate within RVSM airspace shall cor-
rectly annotate the flight plan filed with air 
traffic control with the status of the oper-
ator and aircraft with regard to RVSM ap-
proval. Each operator shall verify RVSM ap-
plicability for the flight planned route 
through the appropriate flight planning in-
formation sources. 

(b) No person may show, on the flight plan 
filed with air traffic control, an operator or 
aircraft as approved for RVSM operations, or 
operate on a route or in an area where RVSM 
approval is required, unless: 

(1) The operator is authorized by the Ad-
ministrator to perform such operations; and 

(2) The aircraft has been approved and 
complies with the requirements of Section 2 
of this appendix. 

Section 5. Deviation Authority Approval 

The Administrator may authorize an air-
craft operator to deviate from the require-
ments of § 91.706 for a specific flight in RVSM 
airspace if that operator has not been ap-
proved in accordance with Section 3 of this 
appendix, and if: 

(2) The operator submits an appropriate re-
quest with the air traffic control center con-
trolling the airspace, (request should be 
made at least 48 hours in advance of the op-
eration unless prevented by exceptional cir-
cumstances); and 

(b) At the time of filing the flight plan for 
that flight, ATC determines that the aircraft 
may be provided appropriate separation and 
that the flight will not interfere with, or im-
pose a burden on, the operations of operators 
who have been approved for RVSM oper-
ations in accordance with Section 3 of this 
appendix. 

Section 6. Reporting Altitude-Keeping Errors 

Each operator shall report to the Adminis-
trator each event in which the operator’s 
aircraft has exhibited the following altitude-
keeping performance: 

(a) Total vertical error of 300 feet or more; 
(b) Altimetry system error of 245 feet or 

more; or 
(c) Assigned altitude deviation of 300 feet 

or more. 

Section 7. Removal or Amendment of Authority 

The Administrator may amend operations 
specifications to revoke or restrict an RVSM 
authorization, or may revoke or restrict an 
RVSM letter of authorization, if the Admin-
istrator determines that the operator is not 
complying, or is unable to comply, with this 
appendix or subpart H of this part. Examples 
of reasons for amendment, revocation, or re-
striction include, but are not limited to, an 
operator’s: 

(a) Committing one or more altitude-keep-
ing errors in RVSM airspace; 

(b) Failing to make an effective and timely 
response to identify and correct an altitude-
keeping error; or 

(c) Failing to report an altitude-keeping 
error. 

Section 8. Airspace Designation 

(a) RVSM in the North Atlantic. (1) RVSM 
may be applied in the NAT in the following 
ICAO Flight Information Regions (FIRs): 
New York Oceanic, Gander Oceanic, 
Sondrestrom FIR, Reykjavik Oceanic, 
Shanwick Oceanic, and Santa Maria Oceanic. 

(2) RVSM may be effective in the Minimum 
Navigation Performance Specification 
(MNPS) airspace within the NAT. The MNPS 
airspace within the NAT is defined by the 
volume of airspace between FL 285 and FL 
420 (inclusive) extending between latitude 27 
degrees north and the North Pole, bounded 
in the east by the eastern boundaries of con-
trol areas Santa Maria Oceanic, Shanwick 
Oceanic, and Reykjavik Oceanic and in the 
west by the western boundaries of control 
areas Reykjavik Oceanic, Gander Oceanic, 
and New York Oceanic, excluding the areas 
west of 60 degrees west and south of 38 de-
grees 30 minutes north. 

(b) RVSM in the Pacific. (1) RVSM may be 
applied in the Pacific in the following ICAO 
Flight Information Regions (FIRs): Anchor-
age Arctic, Anchorage Continental, Anchor-
age Oceanic, Auckland Oceanic, Brisbane, 
Edmonton, Honiara, Los Angeles, Melbourne, 
Nadi, Naha, Nauru, New Zealand, Oakland, 
Oakland Oceanic, Port Moresby, Seattle, Ta-
hiti, Tokyo, Ujung Pandang and Vancouver. 

(c) RVSM in the West Atlantic Route System 
(WATRS). RVSM may be applied in the New 
York FIR portion of the West Atlantic Route 
System (WATRS). The area is defined as be-
ginning at a point 38°30′ N/60°00′W direct to 
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38°30′N/69°15′ W direct to 38°20′ N/69°57′ W di-
rect to 37°31′ N/71°41′ W direct to 37°13′ N/72°40′ 
W direct to 35°05′ N/72°40′ W direct to 34°54′ N/
72°57′ W direct to 34°29′ N/73°34′ W direct to 
34°33′ N/73°41′ W direct to 34°19′ N/74°02′ W di-
rect to 34°14′ N/73°57′ W direct to 32°12′ N/76°49′ 
W direct to 32°20′ N/77°00′ W direct to 28°08′ N/
77°00′ W direct to 27°50′ N/76°32′ W direct to 
27°50′ N/74°50′ W direct to 25°00′ N/73°21′ W di-
rect to 25°00′05′ N/69°13′06′ W direct to 25°00′ N/
69°07′ W direct to 23°30′ N/68°40′ W direct to 
23°30′ N/60°00′ W to the point of beginning. 

[Doc. No. 28870, 62 FR 17487, Apr. 9, 1997, as 
amended by Amdt. 91–261, 65 FR 5942, Feb. 7, 
2000; Amdt. 91–271, 66 FR 63895, Dec. 10, 2001]

PART 93—SPECIAL AIR TRAFFIC 
RULES AND AIRPORT TRAFFIC 
PATTERNS

SPECIAL FEDERAL AVIATION REGULATION 
SFAR NO. 60 [NOTE]

Subpart A—General

Sec.
93.1 Applicability.

Subparts B–C [Reserved]

Subpart D—Anchorage, Alaska, Terminal 
Area

93.51 Applicability. 
93.53 Description of area. 
93.55 Subdivision of Terminal Area. 
93.57 General rules: All segments. 
93.59 General rules: International segment. 
93.61 General rules: Lake Hood segment. 
93.63 General rules: Merrill segment. 
93.65 General rules: Elmendorf segment. 
93.67 General rules: Bryant segment. 
93.68 General rules: Seward Highway seg-

ment. 
93.69 Special requirements, Lake Campbell 

and Sixmile Lake Airports.

Subpart E [Reserved]

Subpart F—Valparaiso, Florida, Terminal 
Area

93.81 Applicability and description of area. 
93.83 Aircraft operations.

Subparts G–I [Reserved]

Subpart J—Lorain County Regional Airport 
Traffic Rule

93.117 Applicability. 
93.119 Aircraft operations.

Subpart K—High Density Traffic Airports

93.121 Applicability. 

93.123 High density traffic airports. 
93.125 Arrival or departure reservation. 
93.129 Additional operations. 
93.130 Suspension of allocations. 
93.133 Exceptions.

Subpart L [Reserved]

Subpart M—Ketchikan International Airport 
Traffic Rule

93.151 Applicability. 
93.153 Communications. 
93.155 Aircraft operations.

Subparts N–R [Reserved]

Subpart S—Allocation of Commuter and 
Air Carrier IFR Operations at High Den-
sity Traffic Airports

93.211 Applicability. 
93.213 Definitions and general provisions. 
93.215 Initial allocation of slots. 
93.217 Allocation of slots for international 

operations and applicable limitations. 
93.218 Slots for transborder service to and 

from Canada. 
93.219 Allocation of slots for essential air 

service operations and applicable limita-
tions. 

93.221 Transfer of slots. 
93.223 Slot withdrawal. 
93.224 Return of slots. 
93.225 Lottery of available slots. 
93.226 Allocation of slots in low-demand pe-

riods. 
93.227 Slot use and loss.

Subpart T—Washington National Airport 
Traffic Rules

93.251 Applicability. 
93.253 Nonstop operations.

Subpart U—Special Flight Rules in the Vi-
cinity of Grand Canyon National Park, 
AZ

93.301 Applicability. 
93.303 Definitions. 
93.305 Flight-free zones and flight corridors. 
93.307 Minimum flight altitudes. 
93.309 General operating procedures. 
93.311 Minimum terrain clearance. 
93.313 Communications. 
93.315 Requirements for commercial Special 

Flight Rules Area operations. 
93.316 [Reserved] 
93.317 Commercial Special Flight Rules 

Area operation curfew. 
93.319 Commercial air tour limitations. 
93.321 Transfer and termination of alloca-

tions. 
93.323 Flight plans. 
93.325 Quarterly reporting.
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