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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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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; etc.). 
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 
(SOC). 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 

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 

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 

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 
2 
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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 

 
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)a1 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)c1 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. 
 
c) 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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