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Table 8.b --- Should not “normal
engine and thrust reversal sounds,
and other sounds of flaps, gear and
spoiler extention and retraction” be
read after “... other significant
airplane noises”?

Table 8.c --- Additional details: 1).
What is paragraph 4.w? 2).“... and
airframe sounds” should read as “...

and airframe sounds according to
available data”
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Conlinued

OFS requirerments |
Simudator lovel Information
General simulator - —| datalls helan
B | e
i) Taxway lights. |

g The distances at which runway X X A demonstration is required for nital
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 balow:

(1) Runway definition, strobe
lights, approach lights, runway
edge white lighls and Visual |
Approach  Slope  Inicator
(VASI) or Precision Approach
Path Indicatar (PAPI) systam
lights from 5 statute miles (8 |
Kilometers (km)) of the runway |
thrashold.
{2) Rurway centariine lights and
taxiway definition from 3 stai-
ute miles (4.8 km)..
(3) Threshold lights and touch-
down zone lights from 2 atat-
ute miles (3.2 km)..
(4) Runway markings within
range of landing Hghis for
night scenes; as required by
three (3) arc-minutes resalu- |
tion on day scenes.. | |

h The simulstor mug! provide visual x X 1
system compatibility with aero-
dynamic programming.

I. The simulator must be verified for X X The QTG must contain appropriate
visual ground segment and visual caleulations and a drawing show-
scena confant for tha airplans in ing the pertinent data used to es-
landing configuration and a main tabligh the sirplane location and
wheel height of 100 feet (30 me- the segment of the ground that is
ters) above the louchdown zone, visible considering the aimplane at-
Data submitted must include at fitude {cockpil cul-off angle) and a
loast the following: runway visuel range of 1,200 feet

(1) Static airplane dimensions as or 350 meters. Simulator parform-
Toliows: ance must be measured against
(i) Horizontal and vertical dis- the QTG calculations. Sponsors
tance from main landing gear must provide this deta for each
{MLG) to glidesiopa recaplion simulator (regardiess of previous
na. qualification standards) to qualify
[i) Horzontal and vertical dis- the simulator for all precision in- |
tance from MLG fo pilot's strument approaches.
eyepoint. (i) glideslope angle.
{ili) Static cockpit cutolf angls. (iv) Alrplane pitch angle on ap-
{2} Approach data as follows: proach.
(i) Idantificaion of rurway. (3) Airplane data for manusl
{H) Horizontal distance from run- testing:
way threshold to glidesiope (I} Gross weight,
intareapt with runmway., (i) Adrplane configuration.
{iil} Approach alrspeed.
The simulator must provide visual | ® x A demonstration ks requirad for initial
cuis necessary o assess  sink and recurrent evaluations.
rates (provide depth perception) |
during landings, 1o includs:
(1) Surface on  runways,
taxiways, and ramps.
(2) Terrain faatures.
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Continued
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QPS reguiremeonts

Simulator level

General si

A -] [+

Additional details

Information
notes

k. The simulator must have night and
dusk {or twilight) visual scene ca-
pability, including general terrain

i and

landmarks, free from apparent

quantization.

x

A demenstration is required for inltial
and recurren! evaluations, Dusk
{or twilight) scens must enable
identification of a visible horizon
and general ierrain charactaristics.

Exarmples of general temain charac-
teristics are fields. roads. and bod-
ies of water.

The simulatar must provide for ...

(1) Aceurate porirayal of the en-

vironment relating to the simu-
lator attitude

A demonstrafion is required for initial
evaluation. However, if there is
any question regarding this func-
tion, the NSPM may require the
damenstration be repeated during
any inspeclion or subsequent re-
current evaluation,

{2) Quick confirmation of visual
system color, RVR, focus, and
intensity.

An S0C is required. A demonsira-
tion I required for initial evalua-
tion. However, if there iz any
gquestion regarding this function,
the NSPM may require the dem-
onstration be repeated during any

or

avaluation,

Visual alitude vs. simulator atfilude
is a comparison of pitch and roll of
the horizon as displayed in the
vizual scena comparad to the dis-
play on the altitude indictor.

m. The simulator must provide a
minimum of thrae alrport scenes
including:

(1) Surfaces on
laxways, and ramps.

{2) Lighting of appropriate color
for all runways, including run-
way threshold, edge, center-
line, VASI {or PAPI), and ap-
proach lighting for the runway
in use,

(3) Airport taxiway lighting.

{4) Ramps and buildings thal
correspond fo the sponsor's
Line Oriented scenarios.

FUNWaYs,

A demonstraticn is required for initial
and recurrent evaluations.

n. The simulator must be capable of
producing at least 10 levels of
occuling.

A demonstration is required for initial
evaluation, However, if there is
any guestion regarding this func-
tion, the NSPM may require this

to

be
during any inspection or subse-
quent recurrent evaluation,

0. The simulator must be able to pro-
vide weather representations in-
cluding the follawing:

(1) Variable cloud density.

(2) Partial obscuration of ground
scenes; fe. the effect of 2
scattered to  broken  cloud
deck.

{3) Gradual break oul.

(4) Patchy fog.

{5) The effect of fog on airpon
lighting,

A demonstration is required for initial
and recurrent evaluations. The
weather representalions must be
provided al and below an allilude
of 2,000 ft (10 m) height above
the airport and within a radius of
10 miles (16 km) from the airpart,

Page 2
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Continued

QPS reguirements

Simulator level

General simulator reqt

A B

c

Additional details

Information
notes

p. The surface resolution must be
demonstrated by a test patiern of
objects shown to occupy & visual
angle of three (3) arc-minutes in
the visual scene from the pilot's
“eye point”.

X

An SOC is required and must in-
clude the relevant calculations. A
demonstration is required on initial
evaluations, However, if there is
any question regarding this func-
tion, the NSPM may require this
dem ion to be accompli
during any inspection or subse-
guent recurrent evaluation.

. The lightpoint size must not be
greater than six (6) arc-minutes.

o

An SOC is required and must in-
clude the relevant calculations. A
demanstration is required on initial
evaluations. However, if there is
any question regarding this func-
tion, the NSPM may require this
demonstration lo be accomplished
during any inspection or subse-
quent recurrent evaluation.

. The lightpoint contrast ratio must
not be less than 25:1.

An SOC is required and must in-
clude the relevant calculations. A
1-degree spol pholometer is used
to measure a square of at least 1
degree, filled with lightpoints
(where lightpoint modulation is just
discernible) and compare the re-
sults to the measured adjacent
background. A demonstration is
required on initial evaluations.
However, if there is any question
regarding this function, the NSPM
may require this demonstration to
be accomplished during any in-
spaclian ar subseguent recurrent
evaluation.

w

. The simulator must have (1) day-
light, (2) night, and (3) either dusk
or twilight visual scenes with suffi-
clent scene content to recognize
the airport, the terrain, and major
landmarks around the ‘airport. The
scene contant must allow a pilot to
successfully accomplish a visual
landing. The simulator cockpit am-
bient lighting must be dynamically
consistent with the visual scene
displayed.

A demanstration is required for initial
and recurrent evaluations. The
daylight visual scene must be part
of a total daylight cockpit environ-
ment which at [east represents the
amount of light in the cockpit on
an overcast day. For daylight
scenes, such ambient lighting
must not “washout” the displayed
visual scene nor fall below 5 foot-
lamberts (17 cd/m?) of light as re-
flected from an instrument ap-
proach plate at knee height at
both pilots’ station. These require-
ment are applicable to any level of
simulator equipped with a “day-
light” visual system.

Brightness capability may be dem-
onstrated with a test pattern of
white light using @ spot photam-
eter. Daylight visual system Is de-
fined as a visual system capable
of producing, at a minimum, full
color presentations, scene content
comparable in detail to that pro-
duced by 4,000 edges or 1,000
surfaces for daylight and 4,000
lightpoints for night and dusk
scenes, 6 foot-lamberts (20 cd/m?)
of light measured at the pilot's eye
position (highlight brightness) and
a display which is free of apparent
quantization and other distracting
visual effects while the simulator
is in motion.

Page 3
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Continued

QPS requirements

General simulator requirements

Simulator level

B

c

Additional details

Information
notes

(1) The simulator visual system
must provide a minimum con-
trast ratio of 5:1.

A raster-drawn pattern must be dis-
played that fills the entire visual
scene (3 or more channels) con-
sisting of a matrix of black and
white squares no larger than 10°
and no smaller than 5° per
square, with a white square hav-
ing a minimum threshoeld value of
2 foot-lamberts, or 7 ¢dim? in the
center of each channel. The con-
trast ratio is the numerical value of
the brightness measured for the
center {white) square divided by
the brightness value for any adja-
cent (dark) square.

A 1% spot photometer is used to
measure the brightness values.

(2) The simulator visual 'system
must provide a highlight
brightness of not less than six
(6} foot-lamberts (20 cd/m?).

The test must use the full pattern
described above, measuring the
brightness of a white square, su-
perimposed completely with a
highlighted area covering the
square. Use of calligraphic capa-
bilities to enhance raster bright-
ness is acceptable; however, indi-
vidual light points or light point ar-
rays are not acceptable,

A 1° spot photometer is used to
measure the brighthess values.

t. The simulator must provide oper-
ational visual scenes that portray
physical relationships known to
cause landing illusions to pilats.

A demonstration Is required for initial
and recurrent evaluations.

For example: short runways, landing
approaches over water, uphill or
downhill runways, rising terrain on
the approach path, unigue topo-
graphic features, efc.

u, The simulator must provide spe-
cial weather representations of
light, medium, and heavy precipita-
tion near a thunderstorm on take-
off and during approach and land-
ing.

A demonstration is required for initial
and recurrent evaluations. Rep-
rasentations need only be pre-
sented at and below an altitude of
2,000 fi. (610 m) above the airport
surface and within 10 miles (16
km) of the airport.

v. The simulator must present visual
scenes of wet and snow-covered
runways, including runway lighting
reflections for wet conditions. par-
tially obscured lights for snow con-
ditions, or suitable alternative ef-
facts:

A demonstration is required for initial
and recurrent evaluations.

w. The simulator must present real-
istic eolor and directionality of all
airport lighting.

A demonstratian is required for initial
and recurrent evaluations.

8. Sound System

a. The simulator must provide cock-
pit sounds that result from pilot ac-
tions that correspond to those that
oceur in ihe airplane.

Page 4
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Attachment 2 to Appendix A to Part 60—
Simulator Objective Tests

1. General

Begin QPS Requirements

a. Test requirements. (1) The ground and
flight tests required for qualification are
listed in the following Table of Objective
Tests. Computer generated simulator test
results must be provided for each test. If a
flight condition or operating condition is
required for the test but which does not
apply to the airplane being simulated or to
the qualification level sought, it may be
disregarded (for example: An engine out
missed approach for a single-engine airplane;
a maneuver using reverse thrust for an
airplane without reverse thrust capability; a
landing test for a Level A simulator; ezc.).
Each test result is compared against Flight
Test Data described in § 60.13, and
Paragraph

9 in the main body of this appendix.
Although use of a driver program designed to
automatically accomplish the tests is
encouraged for all simulators and required
for Level C and Level D simulators, each test
must be able to be accomplished manually
while recording all appropriate parameters.
The results must be produced on a
multichannel

recorder, line printer, or other

appropriate recording device acceptable to
the NSPM. Time histories are required unless
otherwise indicated in the Table of Objective
Tests. All results must be labeled using the
appropriate tolerances and units.

(2) The Table of Objective Tests in this
attachment sets out the test results required,
including the parameters, tolerances, and
flight conditions for simulator validation.
Tolerances are provided for the listed tests
because aerodynamic modeling and
acquisition/development of reference data
are often inexact. All tolerances listed in the
following tables are applied to simulator
performance. When two tolerance values are
given for a parameter, the less restrictive may
be used unless otherwise indicated.

(3) Certain tests included in this

attachment must be supported with a
Statement of Compliance and Capability
(SOCQ). In the following tabular listing of
simulator tests, requirements for SOC’s are
indicated in the ‘‘Test Details’’ column.

In view of objective tests in this
Attachment, SOC is redundant.(4) When
operational or engineering

judgment is used in making assessments for
flight test data applications for simulator
validity, such judgment must not be limited
to a single parameter. For example, data that
exhibit rapid variations of the measured
parameters may require interpolations or a
“‘best fit’* data selection. All relevant
parameters related to a given maneuver or
flight condition must be provided to allow
overall interpretation. When it is difficult or
impossible to match simulator to airplane
data throughout a time history, differences
must be justified by providing a comparison
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Continued

QPS requiremants

| Simulator level |nr;|a‘.$n':rhm
General Ayudefiti | details i
|a|B|c|oD
b, The simulator must accurately | % | % |An soC is required, A demaonstra- |

simulate the sound of precipitation,
windshield wipers, and other sig-
nificant almplane nolses parcaptibla |

to the psdol during normal oper-

alions, and include the sound of a |

crash {when the simulator is land-

ed in an unusual atitude or in ex- | |
cess of the structural gear imita- |
tions): normal engine and thrust |
revarsal sounds; and fhe mundn'

of flap, gear, and spoiler extension |

and rafraction. |

|
tion is required for initial
current evaluations.
[

and re- |
|

e, The simulstor must provide real-
istic amplitude and frequency of
cockpil noises and sounds.

and frequency of the

X Simulator performance must ba re- |
corded, compared to amplitude

same

sounds recorded in the airplana,
and be made a part of the QTG.
These sounds musl include, st
lnast, the sound of precipitation,
windshield wipers, engine, and air-

frame sounds. When appropnate,
| | the sounds must be coordinated
with the weather representations

‘ required in paragraph 4.w.

Attachment 2 to Appendix A to Part 60—
Simulator Objective Tests

1. General

Begin OPS Requirements
a. Test requiraments. (1) The ground and
fight tests required for gualification are

including Ihu paramelers, lulrmmts uml
flight condi fi |

extroms must be d, except as may be
1 by the Tasts of handling

for
Tolerances are provided for [h!: listed tests
because ncmd ynamic mtldo]m;; and
acq velopment of reference data
are often inexact. All tolerances listed in the
following tables are applied to simulator
parfc Whan two tal values nre
given for o parameter, the less restrictive may
lbe used unless otherwise indicated.

(3) Certain tests included in this

Ilmd in the following [uhle of{.‘lbwc ive

(& Hi test
must be pmudmi far each test. If a
f ondition or operating condition is
required for the test but which does not
apply to the airplane being simulated or to
the gualification level sought, it may be
disregarded {for example: An engino out
missed approach for a single-engine airplane;
A maneuver using reverse thrust for an
airplane without reverse thrust capability: «
landing test for & Level A simulator: efc.).
Each teat result iz compared against Flight
Test Data described in §60.13, and Paragraph
9 in the main body of this appendix

must he supy d with a
Statament of Compliance and Capability
(S0C), In the following tabular listing of
simulator tests. requirements for SOC's are
indicated in the "“Test Details” column.

[4) When operational or engineering
judgment is used in making assessmeonts for
Right test data applications for simulator
validity, such judgment must not be limited
1o a single parameter. For axample, data that
exhibit rapid variations of the m
parameters may require intespelations or a
“best fit” data selection. All relevant
parameters related to a given maneuver or

Although use of a driver prog; o
automatically 1rrn'nplnxh the tests [s
encouraged for all simulators and required
for Level C and Level D simulators, sach test
must be able to be accomplished manually
while recording all appropriate paramaters
The results must be produced on a multi-
channel recorder. line printer, or other
appropriate recording device acceptable o
PM. Time histories aré required unless
erwise indicated in the Table of Objective
Tests, All results must be labeled using the
tolarances and uniis givan.

The Table of Objective Tests in this
unent sets out the test results required,

flight ition must be provided 1o allow
averall interpretation. When it is difficult or
impossible to match simulator to airplane

qualities must include validation of
augmentation dovices

(6) When comparing the parameters listad
to those of the airplane, sufficient data must
also be provided to verify the correct flight

ditien and airplans

changes. For example: to show that control
force is within 25 pounds dal] in & static
stability test, data to show the cc 1

other appropriaie
must also be
ing short period dynamics.
ration may be used to establish
a match to the airplane, but airspeed,
||tll\::lu control input, alrplane
L and other approp data

must also be given. If compl.rl'l: landing gear
change dynamics, plteh spaed, and
altitude may be used to ablish a match to
the airplane, but landing gear position must
also be provided. All airspeed values must be
clearly annotated as to indicated, calibrated,
ete., and like values used for comparison

f?J The QTG provided by th ONSOT Mus!
describe clearly and distinctly how the

data th | a time history, diff

must be justified by providing a comperison
of other related variables for the condition
being assessed.

(5] Unless noted otherwise, simulator tests
must represent airplane performance and
handling qualities at operating weights and
centers of gravity [CG) typical of narmal
operation. If a test is supported by airplane
data at ong extreme wmgt:l] ar CG, another
tast supported by airplane data at mid-
conditions or as close as possible to the other

! will be sat up and operated for
each test. Ovorall intograted testing o 5
simulator must be aeeomplished to assure
thai the total simulat em meets the
prescribed standards; is not acceptable
10 test only each simulator subsystem
independently. A manual test procedure with
oxplicit and detailed staps for complation of
each tedt must also be pro el

(8] In those cases wher objective test
results authorize 8 “snapshot” result in lieu
of a time-history result, the sponsor must

of other related variables for the condition
being assessed.

(5) Unless noted otherwise, simulator tests
must represent airplane performance and
handling qualities at operating weights and
centers of gravity (CG) typical of normal
operation. If a test is supported by airplane
data at one extreme weight or CG, another
test supported by airplane data at mid-conditions
or as close as possible to the other

extreme must be included, except as may be
authorized by the NSPM. Tests of handling
qualities must include validation of
augmentation devices.

(6) When comparing the parameters listed

Page 5

to those of the airplane, sufficient data must
also be provided to verify the correct flight
condition and airplane configuration

changes. For example: to show that control
force is within £5 pounds (2.2 daN) in a static
stability test, data to show the correct
airspeed, power, thrust or torque, airplane
configuration, altitude, and other appropriate
datum identification parameters must also be
given. If comparing short period dynamics,
normal acceleration may be used to establish
a match to the airplane, but airspeed,

altitude, control input, airplane

configuration, and other appropriate data
must also be given. If comparing landing gear
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change dynamics, pitch, airspeed, and
altitude may be used to establish a match to
the airplane, but landing gear position must
also be provided. All airspeed values must be
clearly annotated as to indicated, calibrated,
etc., and like values used for comparison.

(7) The QTG provided by the sponsor must

describe clearly and distinctly how the
simulator will be set up and operated for
each test. Overall integrated testing of the
simulator must be accomplished to assure
that the total simulator system meets the
prescribed standards; i.e., it is not acceptable
to test only each simulator subsystem

Page 6

independently. A manual test procedure with
explicit and detailed steps for completion of
each test must also be provided.

(8) In those cases where the objective test
results authorize a ‘‘snapshot’” result in lieu
of a time-history result, the sponsor must
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ensure that a steady state condition exists

from 5 seconds prior to, through 2 seconds

after, the instant of time captured by the
“‘snapshot.”’

(9) For previously qualified simulators, the

tests and tolerances of this attachment may

be used in subsequent recurrent evaluations

for any given test providing the sponsor has
submitted a proposed MQTG revision to the
NSPM and has received NSPM approval.

(10) Simulators are evaluated and qualified

with an engine model simulating the airplane
manufacturer’s flight test engine. For
qualification of alternate engine models

(either variations of the flight test engines or
other manufacturer’s engines) additional
simulator tests with the alternate engine

models are required. Where thrust is different

by more than 5% from the flight test engine,
flight test data from an airplane equipped

with the alternate engine is required. Where

the airplane manufacturer certifies that the

only impact on the simulator model is thrust,

and that other variables related to the

alternate engine (such as drag and thrust

vector) are unchanged or are insignificantly
changed, additional simulator tests may be

run with the same initial conditions using

the thrust from the flight test data as a driven
parameter for the alternate engine model.Please
specify additional tests required for qualification
of alternate engine when thrust difference from
the flight test engine is a) less than 5% and b)
more than 5%.

(11) Motion System Tests:

(a) The minimum excursions,

accelerations, and velocities for pitch, roll,
and yaw must be measurable about a single,
common reference point and must be
achieved by driving one degree of freedom at
a time.

(b) The minimum excursions,

accelerations, and velocities for heave, sway,
and surge may be measured about different
but identifiable reference points and must
also be achieved by driving one degree of
freedom at a time.

(12) For testing Computer Controlled
Airplane (CCA) simulators, or other highly
augmented airplane simulators, flight test
data are required for both the Normal (N) and
Non-normal (NN) control states, as indicated
require data only in the Normal control state
and are so noted. Where test results are
independent of control state, Non-normal
control data may be used. Tests for other
levels of control state degradation may be
required as detailed by the NSPM at the time
of definition of a set of specific airplane tests
for simulator data. Where Non-normal
control states are required, test data must be
provided for one or more Non-normal control
states, and must include the least augmented
state. All tests in the Table of Objective Tests
require test results in the Normal control

state unless specifically noted otherwise in
the additional requirements section following
the CCA designation. Where applicable,
flight test data must record Normal and Non-normal
states for:

(a) Pilot controller deflections or
electronically generated inputs, including
location of input; and

(b) Flight control surface positions unless
test results are not affected by, or are
independent of, surface positions.

(13) For computer controlled airplanes

using airplane hardware (e.g., ‘‘side stick
controller’”) in the simulator cockpit, some
tests will not be required. Those tests are
annotated in the ‘Additional Requirements’’
column with the Computer Controlled
Airplane (CCA) note—*‘test not required if
cockpit controller is installed in the
simulator.”” However, in these cases the
sponsor must supply a statement that the
airplane hardware meets and will continue to
meet the appropriate manufacturer’s
specifications and the sponsor must have
supporting information to that fact available
for NSPM review.

End QPS Requirements

b. Discussion

Begin Information

(1) If relevant winds are present in the

and direction) should be clearly noted as part
of the data presentation, expressed in
conventional terminology, and related to the
runway being used for the test.

(2) The NSPM will not evaluate any
simulator unless the required SOC indicates
that the motion system is designed and
manufactured to safely operate within the
simulator’s maximum excursion,
acceleration, and velocity capabilities (see
paragraph 3, Motion System, in the following
table).

SOC is redundant if safety checks have carried

out as part of approved QA program.

(3) In the following Table of Objective

Tests, the last column is titled ‘“Paragraph 8.’
A “‘yes’’ indication in that column directs the
reader to paragraph 8 of this attachment for
additional information relative to sources of
data, procedures used to acquire the data,

and instrumentation that may be used, as an
alternative to those expected under normal
flight test procedures that may be used
for that particular test for Level A or Level

B simulators. Paragraph 8 also contains
notes, reminders, and information applicable
to that particular test for those simulator
levels. These data sources, procedures, and
instrumentation, if used, would be submitted
in accordance with the alternative data
provisions of § 60.13 of Part 60 and Section
9 of this QPS attachment.

(4) The reader is encouraged to review the
Airplane Flight Simulator Evaluation
Handbook, Volumes I and II, published by
the Royal Aeronautical Society, London, UK,
in February 1995 and July 1996, respectively,
and FAA Advisory Circulars (AC) 25-7,
Flight Test Guide for Certification of
Transport Category Airplanes, and (AC) 23—
8A, Flight Test Guide for Certification of Part
23 Airplanes, for references and examples
regarding flight testing requirements and
techniques.

End Information

Page 7

Common comments for Table of Objective Tests:
a) Test Numbering To standardize further, it is
recommended that existing test numbering
should be extended to include variations in flight
conditions and weight etc. As an example, b.(1)
Pitch Control will be expanded to b.(1)al Pitch
Control for Takeoff with Forward displacement,
b.(1)a2 Pitch Control for Takeoffwith Aft
displacement, b.(1)b1 Pitch Control for Cruise
with Forward displacemet, b.(1)b2 Pitch Control
for Cruise with Aft displacement, b.(1)cl Pitch
Control for Landing with Forward displacement
and b.(1)c2 Pitch Control for Landing with Aft

displacement.

b) Tolerance type of information in "Test details"
should be moved to "Tolerance'. For example;
Engine failure speed must be within +/- 1 knot in
2.b.(2) and ... a tolerance of +/- 0.8 in (2 cm)... in
3.a.(7), should be written under "Tolerance"
column.

¢) Multiple weights requirement for a test should
be part of "Flight conditions". Example; In
3.e.(1) medium, light and near maximum landing
weights should be part of ""Flight conditions"'
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ensure that a steady state condition exists
from 5 seconds prior to, through 2 seconds
nfter, the instant of time capturad by the
“snapshot.”

(9) For previously qualified simulatoss, the
tasts and tolerances of this attachment may
ber used in sub:

raquira data only in the Normal control state
and are 50 noted, Where test results are
independent of control state, Ni

and direction) should be clearly noted as part
of the datn prosentation, expressed in

control data may be used. Tests for athor
levels of control state degredation may be
required as detailad by the NSPM at the time

for any given tust providing the sponsor has
subimittod a propased MOTG revision ta the

SPM and has received NSPM nppd:uvnl

[10) are eval {
with an engine model simulating the airplane
manufacturer’s t test engine. For
qualification of alternate engine modals
[n:;:]ur varitions ol'l.tw ﬂnghl test engines or
othar
simulator tests w:!h the a]nmm engine
medels are required. Where thrust is different
by more than 6% from the flight tast an,gma

of d of a set of specific a{rpl.ama tesis
for simulator data, Where N
cantrol states are roquired tost data must b

logy, and related 1o the
runway being used for the test,

(2) The NSPM will not evaluate any
simulnor unloss the required SOC indicates
that the motion system is designed and
manufactured 1o safely operate within the

i PR -

provided for one or more N I control
states, and must include the least augmented
state, All tests in the Table of Objective Tests
raquira test rasults in the Normal control

state unless specifically noted otherwise in
the add section foll

the CCA designation, Where applicable,
flight test data must record Normal and Non-

normal states for:
(a) Pilot contraller dlﬂoﬂami or

acceleration, and velocity capabilities (see
Pnt:fglﬂph 4, Motion System, in the following
tabla),

[3) Tns the following Table of Objective
Tests, the last column is titled ““Paragraph 8
A “yes" indication in that column directs the
render to paragraph 8 of this attachment for
edditional information relative to sources of
data, | used 1o acquire the data,

Might test data from an aisplane equip
with the alternate engine is required. i‘\".lm
the airplane manufacturer certifies that the
only impact on the simulator model js thrusy,
md that other variables related to the
altornate angine {such ag drag and thrust
viclor] are unchanged or are insignificantly
changed, additions] simulator tests may be
run with the same initial conditions us{ng
tha thrust from the flight test data as a driven
parameter for the alternate engine modal.

[11) Motion System Tests:

() The minimum excursions,
accelerations, and velocities for pitch, rall,
and yaw must be measurable about a single.
common reference point and must be
achioved by driving one degree of freedom at
a time.

(3] The minimum excursions,
accelerations, and velocities for heave, sway,
and surge may be measured about different
but :dmﬂﬁah{n reference points and must
also be achieved by driving one degree of

freedom at a time,

d inputs, i
location of Inpul and

m:u:l instrumentation that may be used, as an

(h) Flight contral surface unless 1o those  under normal
test results are not affected ‘)_v ar are Might test procedures and that may be used
of, sl P for that pasticular test for Level A or Level
(13) Far Hled airpl B simul P ph B also i
using airplane hardware (v.g., "'s notes, lers, and infe pplicabl
controller”) in the simulator cockpit. some to that lar tast for those simul

tests will not be required. Thm lests are

Iw:!s These data sources, procedures, and

d in the * Additl
column with the Computer Controlled
Airplane (CCA) note—"test not required if
it controller is installed in the
simulatar,” However, in these cases the
sponsor must supply a statement that the

if used, would be submitted
in accordance with the altermnative data
provisions of § 60.13 of Part 60 and Section
9 .af this QPS attechment,

h}"l‘hﬂ;\]ﬂdﬂr is encouraged to review the
Ad joht Simul st

[12) For testing Ci
Airplana (CCA) simulators, o7 mhur highly
augmented airplane simulators, ight test
data are required for both the Normal (N) and
Nor-normal [NN) control states, as indicated
in this attachment except that some tests

alrpia.m hardwara meste and will L]
it the. p . thack. Vol Land i1, published by
spu:mm{rmn and the sponsar must have the Royal Aeronnutics] Society, London, UK,
lion to that fact availabl in Februnry 1995 and July 1996, respectively.
for NSPM review. and FAA Advisory Circulars (AC) 25-7,
End QPS Ruquirements Flight Test Guide for Certification of
Q Transport Category Airplanes. and (AC) 23—
#A, Flight Test Guide for Centification of Part
b. Di: 23 Airplanes. for references and examples
g flight testing requi and
techa
Begin Information L
1) 1f relovant winds am present in tho Eud Information
objective data, the wind vector | i

TABLE OF OBJECTIVE TESTS

QPS5 requirements

Tolerance

Test

Simutator
Fight fevel

AlB|C|D

Information Para-
Tast detniis noles graph 8

2. Perfarmance
a, Taxi

{1} Menimum Radius Turn
Tum Radius.

#3 B (0.9m) or 20% of Airplana

Yos.
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TasLE OF OsJECTIVE TESTS—Continued
GPE requeements
Sirvstator Indarmatian Para-
Test Toisrance Fagh s Test detaits o graph &
B|lc|D
{2) Rata of Turn v, +10% or 22%/sec. Turn Rate ... | Ground/Takeofl ... X x % | Rncord & minimum Yes.
Nosawhael Staoring of wo spaads,
Angle. gruater than min-
imum tuming -
diug speed, with &
spriad of at ivast
5 knols.
b, Takeoff
(1) Ground Acceleration | =5% Time and Distance or | GroundiTakeol ... x X X | Record accelarabon Yes.
Tima and Distance. +5% Time and +200 it (B1 time and distance
mj of Distince far & minimaum af
B0% of the sog-
ment from brake
releasa io Vs.
Prufierinary air.
cral certification
dota may be
2) Minium Conlrol 125% of Maximum Ground/Takeofl ... x x % | Engine fadure speed
Speed—Ground (Vee) | Laleral Deviaon o 45 01 munt bk within £1
using amrodynamic {15 m). Additionally, for knot of skplone
controls only (par ap- thasa simulaters of airplanas anging e
phcable Anworhingss wilh reversiple fight control spead, Engina
Standard) of Low systems:  Ruddar  Padal {nrust decay must
Spasd, Engine inopar- Fores; +10% or = 8 b (22 b thal regulling
alive Ground Control dai). from the matha-
Charatlensts. malical model for
ther anging variam
‘appiicable to the
simutator under
test
(3) Minimum Unstick =3 Kis Avspead £1.5°Piteh ... | Ground/Takeoll ....... X | X | X |Record main landing Y5
Spond (Vie) of Squiva- QEBr Strul com-
lend B provided by the or eguiv-
arplane miatwdacharer. alent mirgroumd
. Ricond
froem 10 Kis ba-
foma start of rota-
tion. Elevator
| npul must pre-
i cisaly mich o
plane daln. Sea
1 14CFR
| §25.107(d).
{4) Normal Takeol ....... | £3 Kis Airspeod 21,5% Piich | GroundTakeoff and X X | X | Record takeofl pro- Yeu
=1.5" Angho of Attack 220 % |  First Segmant s from braske ro-
(6 m) Alttude. Additionally, Chmb. loasa to 1 least
for those simuiators of air 200 n {81 m)
planes with raversible Might Above ground
contral  syslams: Sk level (AGL).
umn Force; + 10% or 5 1b
(2.2 daN).
{5} Critical Enging Fallure | +3 Kis Airspesd +1.5° Pitch, | GroundTakecll and X X | X | Record tokeoll pro- Yas
on Takeoff, £1.5" Angle of Attack, 120 f First Sagmant fila ot near max-
(8 m) Alifude, +2° Bank and | Climb, imum tokpal
Sidesllp Angla, waight troem prior
for those simulalors of i 1o engine failure
planes with n ible fight to ot least 200 ft
canral lama:  Stick/Col- (B1 m) AGL. En-
umn Foron, +10% or =5 @b ging faflure speed
(22 daMj), Wnaal Force; musl bie within +3
+10% or £1.3 daN (3 M) Kis ef airplane
Bnd Rudder Pedal Forco; data. CCA: Test
*10% or +5 B (2.2 daN) in Normal AND
Non-narmal eon-
trol state.
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