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Attachment 1 to Appendix A to Part 60—

General Simulator Requirements

1. General
Begin QPS Requirements

a. Requirements. (1) Certain simulator and

visual system requirements included in this

attachment must be supported with a

Statement of Compliance and Capability

(SOC) and, in designated cases, simulator

performance must be recorded and the

results made part of the QTG. In the

following tabular listing of simulator

standards, requirements for SOC’s are

indicated in the ‘‘Additional Details’’

column.

(2) Airports represented in visual scenes

required by this document must be

representations of real-world, operational

airports or representations of fictional

airports, designed specifically for use in

training, testing, and/or checking of flight

crewmembers.

(a) If real-world, operational airports are

simulated, the visual representation and

scene content is compared to that of the

actual airport. This comparison requires

accurate simulation of that airport to the extent 

required by  training for the qualification level sought. It
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also requires the visual scene to be modified
when the airport is modified; e.g., when
additional runways or taxiways are added;
when existing runway(s) are lengthened or
permanently closed; when magnetic bearings
to or from a runway are changed; when
significant and recognizable changes are
made to the terminal, other airport buildings,
or surrounding terrain; etc.

(b) If fictional airports are used, the
navigational aids and all appropriate maps,
charts, and other navigational reference
material for such airports (and surrounding
areas as necessary), are evaluated for
compatibility, completeness, and accuracy.
These items are compared to the visual
presentation and scene content of the
fictional airport and require simulation to the
extent set out in this document and as
required by the qualification level sought. An

SOC must be submitted that addresses
navigation aid installation and performatice
(including obstruction clearance protection,
etc.) and other criteria for all instrument
approaches that are available in the
simulator. The SOC must reference and
account for information in the Terminal
Instrument Procedures Manual (*Terps”
Manual, FAA Handbook 8260.3, as amended)
and the construction and availability of the
required maps, charts, and other navigational
material. This material must be appropriately
marked “for training purposes only.”

End QPS Requirements

Begin Information

b. Discussion,
(1) This attachment describes the
minimum simulator requirements for

qualifying airplane simulators, To determine
the complete requirements for a specific level
simulator the objective tests in attachment 2
and the examination of functions and
subjective tests listed in attachment 3 must
also be consulted.

(2) The material contained in this
attachment is divided into the following
categories:

(a) General cockpit configuration:

(b) Simulator programming,

(c) Equipment operation.

(d) Equipment and facilities for instructor/
evaluator functions.

(e) Motion system.

(f) Visual system.

(g) Sound system.

End Information

TABLE OF MINIMUM SIMULATOR REQUIREMENTS

QPS requirements

Simulator level

General simulator requirements

Additional details
B c D

Information
notes

2. General Cockpit Configuration

a. The simulator must have a cockpit | X
that is a full-scale replica of the
aiplane simulated with controls,
equipment, observable cackpit in-
dicators, circut breakers, and bulk-
heads properly located, function-
ally accurate and replicating the
airplane. The direction of move-
ment of controls and switches
must be identical to that in the air-
plane.

b. Those circuit breakers that affect | X
procedures and/or resuits in ob-
servable cockpit indications must
be properly located and function-
ally accurate.

Pilot seats must afford the capability
for the ocoupant to be able to
achieve the design “eye position”
established for the airplane being
simulated.

For simulator purposes, the cockpit
consists of all that space forward
of @ cross section of the fuselage
at the most extreme aft setting of
the pilots' seats including addi-
tional, required crewmember duty
stations and those required bulk-
heads aft of the pilot sets.

w

Programming

o

The effect of aerodynamic | X
changes for various combinations
of drag and thrust normally en-
countered in flight must cor-
respond to actual flight conditions,
including the effect of change in
airplane attitude, thrust, drag, alti-
tude, temperature, gross weight,
center of gravity location, and con-
figuration.

b. The simulator must have the com- | X
puter capacity, accuracy, resolu-
tion, and dynamic response need-
ed to meet the qualffication level
sought.

An SOC is required.

o

Simulator hardware and program- | X
ming must be updated within 6
months of any airplane modifica-
tions or appropriate data releases
unless, with prior coordination, the
NSPM authorizes otherwise.





also requires the visual scene to be modified

when the airport is modified; e.g., when

additional runways or taxiways are added;

when existing runway(s) are lengthened or

permanently closed; when magnetic bearings

to or from a runway are changed; when

significant and recognizable changes are

made to the terminal, other airport buildings,

or surrounding terrain; etc.

(b) If fictional airports are used, the

navigational aids and all appropriate maps,

charts, and other navigational reference

material for such airports (and surrounding

areas as necessary), are evaluated for

compatibility, completeness, and accuracy.

These items are compared to the visual

presentation and scene content of the

fictional airport and require simulation to the extent required by  training for the qualification level sought. An 

SOC must be submitted that addresses

navigation aid installation and performance

(including obstruction clearance protection,

etc.) and other criteria for all instrument

approaches that are available in the

simulator. The SOC must reference and

account for information in the Terminal

Instrument Procedures Manual (‘‘Terps’’

Manual, FAA Handbook 8260.3, as amended)

and the construction and availability of the

required maps, charts, and other navigational

material. This material must be appropriately

marked ‘‘for training purposes only.’’

Comment --- Above requirements are too restrictive, and costly to implement. It will limit the quality of training (since some airports might not be modeled to meet above requirements).

End QPS Requirements

Begin Information

b. Discussion.

qualifying airplane simulators. To determine

the complete requirements for a specific level

simulator the objective tests in attachment 2

and the examination of functions and

subjective tests listed in attachment 3 must

also be consulted.

(2) The material contained in this

attachment is divided into the following

categories:

(a) General cockpit configuration.

(b) Simulator programming.

(c) Equipment operation.

(d) Equipment and facilities for instructor/

evaluator functions.

(e) Motion system.

(f) Visual system.

(g) Sound  system. --- (a) through (g): Titles in here should be same as written in Table of Minimum Simulator Requirements.

End Information
General Comment for all page --- “Cockpit” should be replaced with “flight deck”.

Table of Min. Req. – 2.a. ---

1. “replicating the airplane” should read “replicating the airplane to the extent defined in Statement of Qualification”

2. Circuit breakers …., properly located and functionally accurate, implies that all circuit breakers must be functioning properly. If that is the intent, then  2. b is redundant, and should be deleted.   OR  in  2.a say that - circuit breakers properly located (delete functionally accurate) and then   2.b should be modified to read“…. cockpit indications must be operationally accurate”. 

3. Info. notes --- “pilot sets” should be “pilot seats”
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Continued

QPS requirements

General simulator requirements

Simulator level

Additional details

Information
notes

B c

d. Ground operations must be rep-
resented (o the extent that allows
tums within the confines of the
runway and adequate controls of
the landing and roll-out from a
crosswind approach to a landing.

©. Ground handling and aerodynamic An SOC is required, Simulator per-
programming must include the fol- formance must be recorded and
lowing: the results made part of the QTG.

(1) Ground effect X X This requires data on lift, drag, pitch- | Applicable areas include: roundout,
ing moment, trim, and power while flare, and touchdown.
in ground effect,
(2) Ground reaction X X This requires data on strut deflec- | This is the reaction of the airplane
tions, tire friction, side forces, stc. upon contact with the runway dur-
ing landing, and may differ with
changes in gross weight, air-
speed, rate of descent on touch-
down, etc.
(3) Ground handling characteris- X X
tics, including aerodynamic
and ground reaction modeling
including steering inputs, op-
erations with crosswind, brak-
ing, thrust reversing, decelera-
tion, and turning radius.

f. The simulator must employ X Required only for turbo-jet powered, | If desired, Level A and B simulators
windshear models that _provide transport category airplanes. Sim- | may qualify for windshear training
training  for  recognition of ulator performance must be re- | by meeting these standards; see
windshear phenomena and the corded and the results made part | Attachment 6 of this appendix
execution of recovery procedures. of the QTG; see Attachment 6 of Windshear models may consist of
Models must be available to the this appendix. The QTG must ref- independent variable winds in
instructor/fevaluator for the fol- erence the FAA Windshear Trail multiple  simultaneous  compo-
lowing critical phases of fiight: ing Aid or present alternate air- nents. The FAA Windshear Train-

(1) Prior to takeoff rotation plane related data, including the ing Aid presents one acceptable
(2) At liftoff ............ implementation method(s) used. If means of compliance with simu-
(3) During initial climb the alternate method is selected, lator wind model requirements.
(4) On final approach, below wind models from the Royal Aero-
500 ft. AGL. space Establishment (RAE), the
Joint Airport Weather Studies
(JAWS) Project and other recog-
nized sources may be imple-
mented, but must be supported
and properly referenced in the
QTG. Only those simulators meet-
ing these requirements may be
used to safisfy the training re-
quirements of part 121 pertaining
to a certificate holder's approved
low-altitude windshear flight train-
ing program as described in
§121.409.
g. The simulator must include a X An SOC is required This may include an automated sys-

means for quickly and effectively
testing simulator programming and
hardware.

tem, which could be used for con-
ducting at least a portion of the
tests in the QTG.





Table  3.a --- should read “… location and configuration, according to available data”

Table  3.b --- Needless statement, should be deleted.  OR define requirement for each item - computer capacity, accuracy …  etc.

Table  3.e  Add. details --- In view of recorded performance , SOC is redundant. It should be deleted. 

Table  3.g --- This requirement is part of  3.h, should be deleted.

Table  3.h  Add. details --- If information in additional details are clear and have been followed in the QTG, what is need for a separate S.O.C.?

Table  3.i --- Level B should be corresponding to 300 ms

Table  3.i (2) --- Should read “… 300 milliseconds for Level A or B simulators,  or 150 milliseconds for Level C or D simulators.”

Table  3.i (2) Add. details ---

1. What is the rationale to include “… sponsor must also demonstrate the latency of simulator with respect to that of the aircraft …..”. It is not in AC 120-40C (or B).

2. In view of S.O.C. for proper implementation of required transport delay methodology, and to avoid traditional problem with the poor aircraft data where it is hard to discern where the parameter starts changing, item 1. above should be deleted.

3. If item 1. above not deleted, is it intended to be checked at initial evaluation only (and not during subsequent recurrent evaluations), as a means to support transport delay methodology? 

Table  3.j Additional details --- S.O.C. is redundant. Should be deleted.










Table  3.k Additional details --- 

1. S.O.C. and demonstration should be clarified to be applicable to tire failure dynamics. 

2. “A demonstration is required for initial and recurrent evaluations”. Initial and recurrent evaluations words are mentioned in reference to performance recording as in “Simulator performance must be recorded for decrease ….”. Per  60.19 (a) (1) demonstrations and performances must be inspected once in a year. For purposes of consistency (and to avoid misinterpretation that perhaps performance should be done only once), please remove phrase “initial and recurrent evaluations” from demonstrations or add this phrase for performance records.

Table  3.l --- We understand this to be demonstrated via the FSD Qualification Guidance for Simulator Icing Effects on NSP website. Should not contents of guidance be included in Information Notes?

Table  3.m --- 

A. Item (3) – “Effect of Icing” is redundant in view of  3.l. Should be deleted.

B. Item (1) – “Low altitude level-flight ground effect” are recorded tests, so should not require S.O.C.  

C. “Simulator performance must be recorded ….”. Not clear as to what does it apply to?

Table  3.n --- In view of the QA program, this item should be deleted.  
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Continued

QPS requirements

General simulator requirements

Simulator level

Additional details

Information
notes

(3) Wet on Rubber Residue in
Touchdown Zone

k The simulator must accurately
simulate brake and tire failure dy-
namics (including antiskid failure)
and decreased brake efficiency
due to high brake temperatures.

An SOC is required. A demonstra-
tion is required for initial and re-
current evaluations. Simufator per-
formance must be recorded for
decreased braking efficiency due
to brake temperature and the re-
sults made part of the QTG.

Simulator pitch, side loading, and di-
rectional control characteristics
should be representatives of the
airplane.

|. The simulator must repiicate the
effects of airframe icing.

A demonstration is required for initial
and recurrent evaluations.

m. The aerodynamic modeling in the
simulator must include:
(1) Low-altitude
around effect;

(2) Match effect at high altitude;

(3) Effects of airframe icing:

(4) Normal and reverse dynamic
thrust effect on control sur-
faces; and

(5) Aeroelastic representations
of nonlinearities due to side-
slip.

Tevel-fiight

An SOC is required and must in-
clude references to computations
of aeroelastic representations and
nonlinearities due to sideslip. A
demonstration of icing effects is
required for initial and recurrent
evaluations. Simulator _perform-
ance must be recorded and the
results made a part of the QTG

See Attachment 2, paragraph 4, for
further information on ground ef-
fect,

n. The simulator must have a soft-
ware and hardware control meth-
adology that is supported by diag-
nostic analysis _programsf(s) and
resulting printouts.

An SOC s required.

IS

. Equipment Operation

All relevant instrument indications
involved in the simulation of the
airplane must _automatically re-
spond to control movement ar ex-
temal disturbances to the simu-
lated airplane; e.g., turbulence or
windshear.

®

Numerical values must be presented
in the appropriate units for U.S.
operations.

For example, fuel in pounds, speed
in knots, and altitude in feet,

b. Communications and navigation
equipment must be installed and
operate within the tolerances appii-
cable for the airplane.

See Attachment 3, paragraph 1c for
further information regarding long-
range navigation equipment.

c. Simulator systems must operate
as the airplane systems would op-
erate under normal, abnormal, and
emergency operating conditions on
the gound and in flight.

d. The simulator must provide pilot
controls with control force and
control travel that correspond to
the simulated airplane. The simu-
lator must be also react in the
same manner as in the airplane
under the same flight conditions.

B c

X

X
X X
X X
X X
X X

5. Instructor or Evaluator Facilities




Table  4.c --- Typo “gound” should be “ground”.

Table  4.d --- Typo “… simulator must be also …” should be “… simulator must also …”.
Table  5.a --- Please append at the end of the para. “within the limitations of airplane cockpit layout”

Table  5.b ---  1. “… all required system variables …”. This term is very vague. Should be defined.      2. “… abnormal or emergency conditions …” should read as “… abnormal or emergency conditions as described in sponsor’s approved training program”.

Table  5.c --- This para is subset of para 5.b. Should be deleted.

Table  5.d --- Contents of 5.d and 7.e should be combined in (modified) 5.d under the title of “Instuctor or Evaluator Visual Control”.

Table  6.b, 6.c and 6.d --- SOC should be deleted in view of information being available in Attachment 5 Figure 
Table  6.c. --- Why is Level B required to meet a minimum of 4 dof?  AC 120-40B and 120-40C require 3dof.
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Continued

QPS requirements

General simulator requirements

Simulator level

B

Cc

Additional details

Information
notes

a. In addition to the fiight crew mem-
ber stations, the simulator must
have two suitable seats for the in-
structor/check aiman and FAA in-
spector. These seats must provide
adequate vision to the pilot's panel
and forward windows.

X

X

Al seats other than fiight crew seats
need not represent those found in
the airplane but must be equipped
with similar positive restraint de-
vices.

The NSPM will consider alternatives
to this standard for additional
seats based on unique cockpit
configurations.

b. The simulator must have controls
that enable the instructorfevaluator
to control all required system vari-
ables and insert all abnormal or
emergency conditions described in
the sponsor's pilot operating man-
ual into the simulated airplane sys-
tems.

The simulator must have instructor
controls for wind speed and direc-
tion.

o

d. The simulator must provide the in-
structor or evaluator the ability to
present ground and air hazards.

For example, another airplane cross-
ing the active runway and con-
verging airbome traffic: etc.

6. Motion System

a. The simulator must have motion
(force) cues perceptible to the pilot
that are representative of the mo-
tion in an airplane.

For example, touchdown cues
should be a function of the rate of
descent (RoD) of the simulated
airplane.

=

. The simulator must have a motion
system with a minimum of three
degrees of freedom.

An SOC is required.

The simulator must have a motion
system with a minimum of four de-
grees of freedom (at least pitch,
foll, sway, and heave).

An SOC is required.

o

. The simulator must have a motion
(force cueing) system that pro-
duces cues at least equivalent to
those of a six-degrees-of-freedom,
synergistic platform motion system.

An SOC is required.

®

The simulator must provide spe-
cial effects programming that in-
cludes the following:

{1) Thrust effect with brakes set.

(2) Runway rumble, cleo deflec-
tions, effects of ground speed
and Uneven runway character-
istics.

(3) Buffets on the ground due to
spollerispeedbrake ~ extension
and thrust reversal.

(4) Bumps after liftoff of nose
and main gear.

(5) Buffet during extension and
etraction of landing gear.

(6) Buffet in the air due to flap
and spoiler/speedbrake exten-
sion.

A qualitative assessment is required
to determine that the effect is rep-
resentative of the airplane simu-
lated.




Table  7.b and 7.c --- SOC should be deleted in view of Attachment 5 Figure 4A.
Table  7.e --- Move contents to 5.d, and delete 7.e.
Table  7.f and 7.m --- If sponsor has more than three airport scenes available, is it NSPM intent to evaluate all these scenes at initial and recurrent evaluations, or will TPAA evaluate scenes that are in excess of three? 
Table  7.h --- Intent of this paragraph is not clear. Please provide specifics as information notes.
Table  7.l (2) --- 1). Information notes should be moved to 7.l (1)   2). Since there is no requirement of SOC in 7.n – which is of similar technical nature as 7.l (2),  SOC for 7.l (2) should be deleted. 
Tables  7.p --- Should not be applicable to Level C, per AC120-40C. Also the required test is not capable of being used for Level C as there is not enough light to see that far during dusk or night. 
[image: image5.jpg]60326 Federal Register/Vol. 67, No. 186/ Wednesday, September 25, 2002 /Proposed Rules

TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Continued

QPS requirements

Simulator level Information
General simulator requirements = = = Additional details nigles
(if) Taxiway lights.
g The distances at which unway | X | X | X A demonstration is required for Initial
features are visible, as measured and recurrent evaluations.
from runway threshold to an air-
plane aligned with the runway on
an extended 3° glide slope must
not be less than listed below:
(1) Runway definition, strobe
lights, approach lights, runway
edge white lights and Visual
Approach  Slope  Indicator
(VASI) or Precision Approach
Path Indicator (PAPI) system
lights from 5 statute miles (8
kilometers (km)) of the runway
threshold.
(2) Runway centerline lights and
taxiway definition from 3 stat-
ute miles (4.8 km)..
(3) Threshold lights and touch-
down zone lights from 2 stat-
ute miles (3.2 km)..
(4) Runway markings within
range of landing lights for
night scenes; as required by
three (3) arc-minutes resolu-
tion on day scenes...
h. The simulator must provide visual | X X X
\V system compatibility with aero-
dynamic programming
i, The simulator must be verified for | X | X | X The QTG must contain appropriate
visual ground segment and visual caloulations and a drawing show-
scene content for the airplane in ing the pertinent data used to es-
landing configuration and a main tablish the airplane location and
wheel height of 100 feet (30 me- the segment of the ground that is
ters) above the touchdown zone. visible considering the airplane at-
Data submitted must include at titude (cockpit cut-off angle) and a
least the following: runway visual range of 1,200 feet
(1) Static airplane dimensions as or 350 meters. Simulator perform-
follows: ance must be measured against
(i) Horizontal and vertical dis- the QTG calculations. Sponsors
tance from main landing gear must provide this data for each
(MLG) to glideslope reception simulator (regardless of previous
antenna. qualification standards) to qualify
(i) Horizontal and vertical dis- the simulator for all precision in-
tance from MLG to pilot's strument approaches.
eyepoint. (iii glideslope angle.
(i) Static cockpit cutoff angle. (iv) Airplane pitch angle on ap-
(2) Approach data as follows: proach,
(i) Identification of runway. (3) Airplane data for manual
(ii) Horizontal distance from run- testing:
way threshold to glideslope (i) Gross weight,
intercept with runway. (ii) Airplane configuration.
(iii) Approach airspeed.
j. The simulator must provide visual x| x A demonstration s required for initial
cues necessary to assess sink and recurrent evaluations.
rates (provide depth perception)
during landings, to include:
(1) Suface on runways,
taxiways, and ramps.
(2) Terrain features.





Table  7.s --- Additional details – “… These requirements are applicable to any level of simulator ….” should to be  highlighted in such a way that it is ‘marked’ for Level A, B and C also. As is reader will read this paragraph only for Level D requirements. 
Clarification --- If a visual system capable of day-light scene, that is qualified at Level C and not used in training for any credits, will the above requirement apply to this simulator?
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Continued

QPS requirements

General simulator requirements

Simulator level

B

Cc

Additional details

Information
notes

(7) Stall buffet to, but not nec-
essarily beyond, the FAA cer-
tificated stall speed, Vi, If ap-
plicable.

(8) Representative touchdown
cues for main and nose gear.
(9) Nosewheel scuffing, if appli-

cable.

(10) Mach buffet.

f. The simulator must provide char-
acteristic buffet motions that result
from operation of the airplane, or
from atmospheric ~ disturbances,
which can be sensed in the cock-
pit; eg., high-speed buffet, ex-
tended landing gear or fiaps,
nosewheel scuffing, stall buffet, air
turbulence, etc.

Simulator performance (with empha-
sis on amplitude and frequency)
must be recorded and compared
to airplane data. The results must
be made a part of the QTG. For
air turbulence, general purpose
disturbance models that approxi-
mate demonstrable flight test data
are acceptable.

The simulator should be pro-
grammed and instrumented in
such a manner that the char-
acteristic buffet modes can be
measured and compared to air-
plane data.

7. Visual System

a. The simulator must have a visual
system providing an  out-of-the-
cockpit view.

A demonstration is required for initial
and recurrent evaluations.

b. The simulator must provide a con-
tinuous minimum _ collimated field
of view of 45° horizontally and 30°
vertically per pilot seat. Both pilot
seat visual systems must be oper-
able simultaneously.

An SOC is required.

o

The simulator must provide a con-
tinuous minimum collimated visual
field of view of 75° horizontally
and 30° vertically per pilot seat.
Both pilot seat visual systems
must be operable simultaneously.

An SOC is required. Wide angle
systems providing cross  cockpit
viewing (for both pilots simulta-
neously) must provide a minimum
field of view of 150° horizontally.

d. The simulator must have oper-
ational landing lights for night
scenes.

A demonstration is required for initial
and recurrent evaluations. Where
used, dusk (or twilight) scenes re-
quire operational landing lights.

e. The simulator must have instructor
controls for the following:

(1) Cloudbase.

(2) Visibility in statute miles (km)
and runway visual range
(RVR) in ft. (m).

(3) Airport selection

(4) Airport lighting.

f. Each airport scene displayed must
include the following:

A demonstration is required for initial
and recurrent evaluations.

A demonstration is required for initial
and recurrent evaluations.

(1) Airport
taxiways.
(2) Runway definition.
(i) Runway surface and mark-

ings.

(i) Lighting for the runway in
use, including runway thresh-
old, edge, centerline, touch-
down zone, VASI (or PAPI),
and approach lighting of ap-
propriate colors.

runways  and
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