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Flight Simulation Device Qualification Guidance



Alternate List of Validation Tests for Airbus Computer Controlled Airplane Flight Simulators

FSTD Guidance Bulletin 03-13




1. Purpose: This bulletin serves to clarify and confirm the acceptance by the Federal Aviation Administration (FAA) of the Alternate List of Validation Test for Computer Controlled Airplanes (CCA), both for simulator qualifications already performed in accordance with the alternate list and for future qualifications, until new regulations take effect.

2. Background: During the development of CCA, AEROSPATIALE issued a specific document on July 9, 1987 entitled, “A320 Simulator Tests from Aircraft Manufacturer” showing the distribution of tests between the A320 natural aircraft, the A320 computer controlled aircraft and the A320 computer controlled aircraft simulation.  This list replaced the aircraft performance and handling qualities tests of CAP 453 Appendix B and airplane performance and handling qualities tests of AC120-40A Appendix 5, the rest of these documents remaining in full force.  Several National Aviation Authorities have approved this document for the Approval of AIRBUS A320 Flight Training Simulators.

On October 2, 1991, AEROSPATIALE issued an “A320/A330/A340 common list of tests for simulators fitted with actual EFCS computers” which results from various discussions between AEROSPATIALE and National Aviation Authorities.

On March 30, 1993, AEROSPATIALE proposed a new document entitled, “Simulator Validation Tests for AIRBUS A320/A321/A330/A340.”  The intent of this document was to work in the future with a unique document to match the new standard (IQTG) and to be applicable to simulators fitted with either simulated or stimulated EFCS.  This list replaced Chapters 1 Performance and 2 Handling Qualities of Appendix 2 of the IQTG document, the rest of this document remaining in full force.  Regarding alternate data, it was agreed that when these tests differ from the existing and approved list of tests (1987 or 1991) for A320 (test missing or different test conditions), the test would be provided from engineering simulator fitted with actual EFCS computer, as accepted by IQTG.  Various National Aviation Authorities approved this list.

A further modification of the document was a revised issue of the already approved “Simulator Validation Tests for AIRBUS A319/A320/A321/A330/A340.”  It was issued in order to take into account the Aviation Requirements from the JAA, JAR-STD 1A (implemented April 1, 1998 and the FAA, AC 120-40C (still in draft form).

The latest issue as attached reflects the request of the FAA to have all documentation being used for Flight Simulator evaluation in the public domain and it also reflects the agreement of all involved parties how to apply such validation tests, in this case for specific CCA.

3. Normal/Non Normal Control State:
(a) Airbus CCA airplanes are controlled through Flight control computers that include several control laws, from the Normal State to the least augmented one called direct law.  In this document:

(1) N = Normal law = Normal control state in JAR-STD 1A or IQTG.

(2) D = Direct law = Non-normal control state (least augmented one) in JAR-STD 1A or IQTG.

(b) Each test will be provided either in Normal Law (N) to check the Computer Controlled Airplane response to control inputs or in Direct Law (D) to check the Natural Airplane response to control surfaces or thrust inputs, or both (N and D).

(c) The behavior of Alternate Law in Pitch is the same as the Normal Law within the flight envelope (the “C” law) and the Alternate Laws in Roll are Direct Laws.   Therefore, tests in intermediate reconfiguration modes (Alternate law) will not be provided except for protections that can only be checked in such a mode.

4. Other Engine Type: The previous issues of this document addressed the question of tests to be presented for alternate engine types, however, with the issue of material planned to be published as an IEM “Data Requirements for Alternate Engines – Approval Guidelines”, this subject is now out of the scope of the present document.

5. Airplane “Family”: In this document, and for space reason, the terms A320 family or A330/A340 are used:

(a) A320 family includes all CCA standard body airplanes, i.e., A318, A319, A320, A321 whatever the airframe (- 100, -200…) and engine (CFM, P&W or IAE) models.  Any new airplane will be subject to a request for application of this document.

(b) A340/A330 family includes all CCA long-range airplanes, i.e., A330 and A340, whatever the airframe (-200, -300, -500, -600…) or engine (CFM, P&W, GE or RR) models.  Any new airplane will be subject to a request for application of this document.
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	1.   PERFORMANCE

	

	a) TAXI

	

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS 

	
	
	
	

	1 a 1
Minimum Radius Turn
	Ground/Takeoff
	N or D
	Test independent of the control state (Ref. App. 1a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C and Draft AC 120-40C

	
	
	
	

	1 a 2
Rate of Turn Vs NWS Angle (NWA)
	Ground/Takeoff
	N or D
	Test independent of the control state (Ref. App. 1a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	


	1.   PERFORMANCE

	

	b) TAKEOFF

	

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS

	
	
	
	

	1 b 1
Ground Acceleration Time And Distance
	Ground/Takeoff
	N or D
	Test independent of the control state (Ref. App. 1a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	1 b 2
Minimum Control Speed, Ground (VMCG)
	Ground/Takeoff
	N or D
	Test independent of the control state (Ref. App. 1a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	1 b 3
Minimum Unstick Speed (VMU)
	Ground/Takeoff
	N or D
	Test independent of the control state (Ref. App. 1a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	1 b 4
Normal Takeoff
	Ground/Takeoff and First Segment Climb
	N
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	1 b 5
Critical Engine Failure on Takeoff
	Ground/Takeoff and First Segment Climb
	N
	Test considered as independent of the control state, because of the single on Ground control state.

	
	
	
	

	1 b 6
Crosswind Takeoff
	Ground/Takeoff and First Segment Climb
	N
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	1 b 7
Rejected Takeoff
	Ground/Takeoff
	N or D
	Test independent of the control state (Ref. App. 1a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	1 b 8
Dynamic Engine Failure after Takeoff
	First Segment Climb 

Or 2nd Segment Climb
	 N and D
	Control state provided as per JAR-STD 1A and Draft AC 120-40C.

2nd segment climb for safety reasons. (Refer App. 1b)

	
	
	
	


	1.   PERFORMANCE

	

	c) CLIMB

	

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS

	
	
	
	

	1 c 1
Normal Climb All Engines Operating
	Initial Climb
	N or D
	Test independent of control state (Ref. App. 1c):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	1 c 2
One Engine Inoperative Second Segment Climb
	2nd Segment Climb
	N or D
	Test independent of control state (Ref. App. 1c):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	1 c 3
One Engine Inoperative En route Climb
	En route Climb
	N or D
	Test independent of control state (Ref. App. 1c):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	1 c 4
One Engine Inoperative Approach Climb
	Approach Climb
	N or D
	Test independent of control state (Ref. App. 1c):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	1 c 5
Level Acceleration and Deceleration
	Cruise
	N or D
	Test independent of control state (Ref. App. 1c):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	


	1.   PERFORMANCE

	

	d) CRUISE

	

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS

	
	
	
	

	1 d 1
Cruise Performance
	Cruise
	N or D
	Test independent of control state (Ref. App. 1c):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	


	1.   PERFORMANCE

	

	e) STOPPING

	 

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS

	
	
	
	

	1 e 1  
Deceleration Time and Distance, 


Manual Wheel Brakes, Dry Runway, No Reverse Thrust
	Landing
	N or D
	Tests independent of control state (Ref. App. 1a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	1 e 2  
Deceleration Time and Distance, 


Reverse Thrust, Dry Runway, No Wheel Brakes
	Landing
	N or D
	Tests independent of control state (Ref. App. 1a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	 
	
	

	1 e 3  
Stopping Time and Distance, 


Wheel Brakes, Wet Runway
	Landing
	N or D
	Tests independent of control state (Ref. App. 1a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	1 e 4  
Stopping Distance, 


Wheel Brakes, Icy Runway
	Landing
	N or D
	Tests independent of control state (Ref. App. 1a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	


	1.   PERFORMANCE

	

	f) ENGINES

	

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS

	
	
	
	

	1 f 1
Acceleration
	Approach or Landing
	N or D
	Test independent of control state (Ref. App. 1a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	1 f 2
Deceleration
	Ground/Takeoff
	N or D
	Test independent of control state (Ref. App. 1a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	


	2.   HANDLING QUALITIES

	

	a) STATIC CONTROL CHECKS

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS

	
	
	
	

	2 a 1
Pitch Control Position Vs Surface Position Calibration
	Ground
	N or D
	Test independent of control state (Ref. App. 2a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 a 2
Roll Control Position Vs Surface Position Calibration
	Ground
	N or D
	Test independent of control state (Ref. App. 2a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 a 3
Yaw Control Position Vs Force and 


Surface Position Calibration 
	Ground
	N or D
	Test independent of control state (Ref. App. 2a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 a 4
Nosewheel Steering Position Calibration
	Ground
	N or D
	Test independent of control state (Ref. App. 2a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 a 5
Rudder Pedal Steering Calibration
	Ground
	N or D
	Test independent of control state (Ref. App. 2a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 a 6
Pitch Trim Calibration
	Ground
	N or D
	Test independent of control state (Ref. App. 2a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 a 7
Power Lever Angle Calibration
	Ground
	N or D
	Test independent of control state (Ref. App. 2a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 a 8
Brake Pedal Position Vs Force  & Brake 
System Pressure Calibration 
	Ground
	N or D
	Test independent of control state (Ref. App. 2a):

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C


	2.   HANDLING QUALITIES

	

	b) DYNAMIC CONTROL CHECKS

	

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS

	
	
	
	

	2 b 1
Pitch Control
	Takeoff, Cruise 

And Landing
	N or D
	Test not applicable when using airplane actual cockpit controller (Ref. App. 2b) as per JAR-STD 1A and Draft AC 120-40C.

	
	
	
	

	2 b 2
Roll Control
	Takeoff, Cruise 

And Landing
	N or D
	Test not applicable when using airplane actual cockpit controller (Ref. App. 2b) as per JAR-STD 1A and Draft AC 120-40C.

	
	
	
	

	2 b 3
Yaw Control
	Takeoff, Cruise 

And Landing
	N or D
	Test not applicable when using airplane actual cockpit controller (Ref. App. 2b) as per JAR-STD 1A and Draft AC 120-40C.

	
	
	
	

	2 b 4
Small Control Inputs
	Cruise and Approach
	N
	As per JAR-STD 1A and Draft AC 120-40C: see note (
) below

	
	
	
	


	2.   HANDLING QUALITIES

	

	c) LONGITUDINAL

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS

	
	
	
	

	2 c 1
Power Change Dynamics
	Approach to Go Around

(Without Slat/Flap Change)
	N and D
	Control state provided as per JAR-STD 1A and Draft AC 120-40C.

Test without configuration change, (Ref. App.2c).

	
	
	
	

	2 c 2
Flap Change Dynamics
	2nd to 3rd Segment Climb 

And Approach to Landing
	N and D
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2.c.3      Spoiler/

              Speedbrake 

              Change Dynamics
	Cruise
	 N and D
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 c 4
Gear Change Dynamics
	1st to 2nd Segment Climb 

And Approach to Landing
	 N and D
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 c 5
Gear and Flap/Slat Operating Times
	Takeoff and Approach
	Normal and Alternate
	Correspond to the Hydraulic status, and not to the Flight control state.

Provided as per JAR-STD 1A and Draft AC 120-40C (Ref. App. 2c)

	
	
	
	

	2 c 6
Longitudinal Trim
	Cruise, Approach 

And Landing
	N or D
	After stabilization, the test is independent of the control state: Both control states are acceptable.  (Ref. App.2c)

	
	
	
	

	2 c 7
Longitudinal Maneuvering Stability
	Cruise, Approach 

And Landing
	D
	THS deflection too small in Normal control state for comparison, because of Auto Trim. (Ref. App. 2c)

	
	
	
	

	2 c 8
Longitudinal Static Stability
	Approach
	D
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 c 9
Airframe Buffet and Stall Speeds
	2nd Segment Climb and 

Approach or Landing
	D
	Test can not be done in Normal control state because of 

The flight maneuver envelope protections. (Ref. App.2c)

	
	
	
	

	2 c 10
Spheroid Dynamics
	Cruise
	D
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 c 11
Short Period
	Cruise
	N and D
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	


	2.   HANDLING QUALITIES

	

	d) LATERAL DIRECTIONAL

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS

	
	
	
	

	2 d 1
Minimum Control Speed, Air
	Takeoff or Landing
	N or D
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 d 2
Roll Rate Response 
	 Cruise and 

Approach or Landing
	N or D
	Regarding the objective of the test, Non Normal state is also acceptable. (Refer App. 2d).

Tests in direct law, refer Appendix 2d electronic inputs:

direct inputs to flight control surfaces may be used.

	
	
	
	

	2 d 3
Step Input of Cockpit Roll Controller 
	  Approach or Landing
	N and D
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2d 4
Spiral Stability
	Cruise
	D
	Control state provided as per JAR-STD 1A and Draft AC 120-40C.

One direction only for symmetry reasons (Ref. App. 2d).

Tests in direct law, refer Appendix 2d electronic inputs:

direct inputs to flight control surfaces may be used.

	
	
	
	

	2 d 5
Engine Inoperative Trim
	2nd Segment Climb and Approach or Landing
	N or D
	After stabilization, the test is independent of the control state: Both control states are acceptable.  (Ref. App.2d)

	
	
	
	

	2 d 6
Rudder Response
	Approach or Landing
	N and D
	Control state provided as per JAR-STD 1A and Draft AC 120-40C.

Tests in direct law, refer Appendix 2d electronic inputs:

Direct inputs to flight control surfaces may be used.

	
	
	
	

	2 d 7
Dutch Roll 
	Cruise and 

Approach or Landing
	D
	Control state provided as per JAR-STD 1A and Draft AC 120-40C.

Tests in direct law, refer Appendix 2d electronic inputs:

direct inputs to flight control surfaces may be used.

	
	
	
	

	2 d 8
Steady State Sideslip
	Approach or Landing
	N or D
	Regarding the objective of the test, Both Control States are also acceptable. (Ref. App. 2d)


	2.   HANDLING QUALITIES

	

	e) LANDINGS

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS

	
	
	
	

	2 e 1
Normal Landing 
	Landing
	N and D 
	Out of three different weights required, two tests will be in Normal mode, and one (medium weight) in Non Normal mode.  Refer Appendix 2e and note (
) below.

	
	
	
	

	2 e 2
Minimum/No Flap Landing:


Minimum Certified Landing Flap configuration
	Landing
	N
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 e 3
Crosswind Landing
	Landing
	N
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 e 4
One Engine Inoperative Landing
	Landing
	N
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 e 5
Autoland
	Landing
	N
	As per JAR-STD 1A and Draft AC 120-40C

	
	
	
	

	2 e 6.1
Go Around, Autopilot, All Engines Operative
	Landing
	N
	As per JAR-STD 1A and Draft AC 120-40C: Refer Appendix 2e

	
	
	
	

	2 e 6.2
Go Around, Engine Inoperative.
	Go-Around
	N and D 
	As per JAR-STD 1A and Draft AC 120-40C: see note (3) below

	
	
	
	

	2 e 7
Directional Control with Reverse Thrust


(Symmetric and Asymmetric)
	Landing
	N
	Control state provided as per JAR-STD 1A and Draft AC 120-40C.

Minimum speed not tested: Refer App. 2e.

	
	
	
	


	2.   HANDLING QUALITIES

	

	f) GROUND EFFECT

	

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS

	
	
	
	

	2 f 1
Test to Demonstrate Ground Effect 
	 Landing
	N or D
	Both control states are acceptable, because (Ref. App. 2f):

· Only one control state is available for those tests made below 50 Feet (Flare law).

· The Test objective is the Aerodynamic ground effect, which is independent of the Flight control state.

	
	
	
	


	

	g) BRAKE FADE

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS

	
	
	
	

	2 g 1
Decreased Braking Efficiency


due to Brake Temperature
	 Takeoff or Landing
	N or D
	Tests independent of the control state (Ref. App. 1a) because of the single on Ground control state: Ref. App. 1a also applicable here.

Both control states are acceptable as per JAR-STD 1A and Draft AC 120-40C


	2.   HANDLING QUALITIES

	

	i) FLIGHT AND MANŒUVRE ENVELOPE PROTECTION FUNCTIONS

	

	

	TEST NUMBER AND TITLE
	FLIGHT 

CONDITIONS
	CCA CONTROL STATE
	COMMENTS

	
	
	
	

	2 I 1
Over Speed 
	Cruise
	N
	Normal control state only: Refer to Appendix 2i.

	
	
	
	

	2 i 2
Low Speed 
	Take off, Cruise and 

Approach or Landing
	Alternate
	This protection can only be reached in alternate law control state.

	
	
	
	

	2 i 3
Load Factor
	Take off, Cruise 
	N
	Normal control state only: Refer to Appendix 2i.

	
	
	
	

	2 i 4
Pitch Attitude 
	Cruise, Go Around

(Without Slat/Flap Change)
	N
	Normal control state only: Refer to Appendix 2i.

	
	
	
	

	2 i 5
Bank Angle
	Approach
	N
	Normal control state only: Refer to Appendix 2i.

	
	
	
	

	2 i 6
Attack angle
	2nd Segment and 

Approach or Landing
	N
	Normal control state only: Refer to Appendix 2i.

	
	
	
	

	
	
	
	See note (
) below. Also refer to Appendix 2i.


APPENDIX: RATIONALES

The differences between Joint Aviation Authorities Requirements (JAR–STD.1A) or IQTG and AEROSPATIALE list of tests are justified here below:

1.
PERFORMANCE: 

a) Ground: Tests of chapters 1a, 1b, 1e,  1f, 2g:

There is only one Control State on ground, so-called “Ground Law” and fully equivalent to the direct law.

Then, tests on ground required in both control states are in fact independent of the CCA state and can be provided in one or the other as per JAR-STD1A chapter AMC STD1A.030, paragraph 3.1.6.

b) Take off: 

· Some tests required in first segment climb are not affected by the Landing gear position. Thus, for safety reasons, these tests may be provided in second segment climb instead. The gear retraction effects are covered in chapter 2c (Gear change dynamics) or in Normal take-off.


· Test 1b5 will be provided in Normal mode only (instead of Normal and Non Normal as required in JAR STD1A) because:

First, the difference between N and D is not significant, both laws being identical below 50 Ft,

Second, an engine failure on Take-Off in Direct law is not a current in-service pilot experience. The Direct law before Take-Off implies airplane multiple failures (Flight Controls computers and/or ADRs failures...) some of them being NO-GO items as regards to the MMEL, thus prohibiting a take-off.

An engine failure on top of these failures necessary to create the direct law is a case of multiple failures highly unlikely.

c) Performance tests 1c and 1d: 

Airplane performances are recorded during stabilized flight and are independent from the flight Control State.

These tests, not specifically required in a control state, can then be provided in any control state as per JAR-STD 1A and Draft AC 120-40C chapter AMC STD1A.030, paragraph 3.1.6.

2.
HANDLING QUALITIES: 

a) Static control checks.

· 2a 1 and 2a 2: In agreement with the IQTG & JAR STD 1A there is no need to check the force if airplane cockpit controller is installed.

· 2a 3 and 2a 4: The same comment about force Vs position applies to 2a 3 regarding the Rudder pedals assembly (if the airplane actual artificial feel unit is installed) and to 2a 4 regarding the nose wheel tiller.

· All Calibration tests on Ground are independent from the flight control state, and can then be provided in Normal or Non normal control state as for tests of chapter 1: JAR-STD 1A chapter AMC STD1A.030, paragraph 3.1.6 is also applicable to this chapter.

b) Dynamic control checks: 

· 2b 1 and 2b 2: according to IQTG & JAR STD 1A, dynamic Pitch and Roll control tests are not applicable if airplane cockpit controller is installed.

· 2b 3: Although not stated in the IQTG & JAR-STD 1A, the same comment is applicable to dynamic Yaw control test if the airplane actual artificial feel unit is installed.


All these tests can then be removed from the list if the actual airplane controller and artificial feel unit (when applicable) are installed.

c) Longitudinal: 

· 2c 1: Power Change Dynamics:  

This test will be performed in Approach or Landing configuration, applying the Go Around thrust without changing the Slats/Flaps configuration because it is not the objective of the test. Configuration change is checked in test 2c 2 Flap change dynamics.

· 2c 5: The operating times of the gears or Flaps/Slats extensions are independent of the flight control state. 

· For Flaps and Slats, the operating times differ whether one or two Hydraulics circuits are available.
Therefore, tests are provided in Normal conditions (No hydraulic failure) and in Alternate conditions (One hydraulic system Off).

· For Landing gears, the operating times are the same with one, two or three hydraulics circuits available, but it is different during free Fall extension.
Therefore, tests are provided in Normal conditions (all hydraulics On, extensions and retraction) and during Free Fall extension only.

· 2c 6: The objective of the test is to check the airplane Trim results when stabilized. In such a case, the Longitudinal Trim will depend on the airplane conditions (configuration, speed…) but not on the Flight Control State. Then, according to IQTG & JAR-STD 1A, both control states are acceptable.

· 2c 7: Longitudinal Maneuvering Stability:

These tests will be provided in direct law to give load factor evolutions versus elevator deflection instead of trim deflection.

In Normal law the auto trim function is active and the test would check load factor versus THS deflection, but the THS deflection would be much too small to enable any comparison.

· 2c 9: Airframe Buffet and Stall Speeds: 

This test will be done in direct law only in order to reach Vs1g speed because the Angle of Attack Protection in Normal Law would make it impossible to reach such a speed.

d) Lateral directional:

· 2d 2 and 2d 8: 

The objective of these tests is to check the airplane response (Roll or Lateral/Directional response characteristics) to an input, thus to verify the aerodynamics characteristics and the natural airplane response.

Therefore, providing tests in Non Normal control state is considered acceptable as regards to the objective of these tests.

· 2d 4: Flight test is provided for one direction only since results are symmetric on these airplanes.

· 2d 5: The objective of the test is to check the airplane Trim results when stabilized. In such a case, the Longitudinal Trim will depend on the airplane conditions (configuration, speed…) but not on the Flight control state. Then, according to IQTG & JAR-STD 1A, both control states are acceptable.

· Use of electronically generated inputs for tests in Direct law: Tests 2d 2, 2d 4, 2d 6, 2d 7:

For these tests which objective is to check the control surface power and airplane response, the inputs are electronically generated through the EFCS computers, directly to the control surfaces. This process enables easier and better identification of the aerodynamic effects of single type surfaces on the airplane attitude and perfect inputs (noiseless, well defined, without disturbance) signals for square, impulse or any other specific input.

The consequence of this is that the surface deflections may not be replicated from the cockpit controller for some tests. In such cases, either similar test exist in other QTG chapters and can be run end-to-end, or an engineering test will be provided upon request for end-to-end testing.

e) Landings:

· 2e 1 Normal Landing:

Three weights are required in both Normal and Non Normal mode (total of six tests), however for Airbus CCA airplanes three tests only will be provided:

Two in Normal mode (proposed at heavy and light weights), one in Non Normal mode (Direct law) proposed at medium weight.

Three tests are considered sufficient to verify the simulator behavior against airplane during landing and approach phase in both modes because:

There is no major difference in terms of handling qualities between Normal and Non Normal law and between different weights during the stabilized approach.


There is only one control law state available (Flare law) on the actual airplane below 50 feet, during the most critical phase.

· Test 2e6 of IQTG is split into two tests 2e6.1 and 2e6.2 to differentiate tests with Autopilot (All engines operatives) and tests without auto pilot (one engine out).

· 2e 7: For asymmetric and symmetric reverses, on AIRBUS airplanes, max reverse thrust must not be maintained until minimum speed.

Reverse idle is forced at 80 or 90 Kts, so directional control cannot be demonstrated at low speed with fully activated reverse thrust, as required.

Tolerance on yaw rate or lateral displacement is proposed to replace tolerance on speed (CAS).

f) Ground effect tests: 


These tests will be provided either in Normal or Non Normal mode because their objective is to test the aerodynamic change due to the ground effect, and because there is no significant differences between the two control modes results:

· Above 50 feet for A319/A320/A321, 100 feet for A330/A340, the THS position required for the stabilization is not significantly dependant on the altitude at which this stabilization is made, due to the low level of ground effects,

· In both control states (Normal and Direct law), and below 50 feet for A319/A320/A321, 100 feet for A330/A340, the THS is frozen by activation of the Flare control mode to its actual position at respectively 50 and 100 feet.

The purpose of these tests is to check the necessary Angle of Attack, Pitch attitude and Elevator position during level flight at constant speed for the same conditions of height, speed, Weight and Centre of Gravity, Power thrust for level flight and THS position.

Note: The objective is to maintain speed and altitude constant, but since no change of thrust is also required during the test, a small gradient either on speed or altitude may happen. These tests being done at very low altitudes above a runway, they cannot be rerun until the airplane is ideally stabilized.

i) Flight and maneuver envelope protection functions:

· Normal control state and degraded modes:

These tests are required specifically for CCA airplanes in order to check the correct implementation of the envelope protection functions.

These tests are not required for natural airplane because there is no protection to be tested in this control state.

In other reconfiguration modes (Alternate laws), the protections are lost, or they are the same as in Normal law.

Then these tests are provided in Normal law only, except for Low Speed Protection, which will be supplied in Alternate law because its objective cannot be achieved in normal law.

· Engineering data:

Tests 2i 1 to 2i 5 will be supplied as results from AEROSPATIALE engineering simulator fitted with actual EFCS computers.

These alternate data are sufficient regarding the objective of these tests.

Only the angle of attack protection (2i 6) uses one parameter which calculation and feedback to the EFCS computers is not checked in other tests of the QTG. 

Therefore, this test will be provided as a flight test to check the characteristic speeds at Alpha Prot.

Note  (�): These tests are provided in Normal control state for all data packages of aeroplanes certified after the 1st January 			2000.


For aeroplane certified before 1st January 2000, data packages have been built against the first approved issue of this document that required N or D control state only. �Thus engineering real time simulator tests may be provided for Normal mode in these data packages when flight tests are not available. 


Note  (�):	These tests are provided as mentioned in this table for all data packages of aeroplanes certified after the 1st January 	2000.


For aeroplane certified before 1st January 2000, data packages have been built against the first approved issue of this document that required only Normal control state only. �Thus engineering tests may be provided for Non Normal mode in these data packages when flight tests are not available. 


 Note (�): All tests 2i are supplied in all data packages, but only test 2i 6 is useful to check the AOA feedback on simulators equipped with actual Flight Control Computers.
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