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FTD STANDARDS








�
�
1. General �
�
�
�
a. Requirements�
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Begin QPS Reqirements





Certain FTD requirements included in this appendix must be supported with a Statement of Compliance and Capability (SOC) and, in designated cases, FTD performance must be recorded and the results made part of the QTG.  In the following tabular listing of FTD standards, requirements for SOC's are indicated in the “Additional Details” column.
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b. Discussion�
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I�N�F�O�R�M�A�T�I�O�N��
Begin Information





(1) This attachment describes the minimum requirements for qualifying Level 2 through Level 6 flight training devices.  To determine the complete requirements for a specific level FTD, the objective tests in attachment 2 of this appendix and the subjective tests listed in attachment 3 of this appendix for this QPS must be consulted. 





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





General cockpit configuration.





Simulator programming.





Equipment operation.





Equipment and facilities for instructor/evaluator functions.





Sound system.
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2.  General Cockpit Configuration.�
�
�
�
�
�
�
�
�
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�
a. The FTD must have a cockpit that is a full-scale replica of the helicopter, or set of helicopters, simulated with controls, equipment, observable cockpit indicators, circuit breakers, and bulkheads properly located, functionally accurate and replicating the helicopter or set of helicopters.  The direction of movement of controls and switches must be identical to that in the helicopter or set of helicopters.�
�
�
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�
�
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Level 3 must be representative of a single set of helicopters, and must have navigation controls, displays, and instrumentation as set out in Part 91, §91.33 for operation in accordance with instrument flight rules (IFR).  Crewmember seats must afford the capability for the occupant to be able to achieve the design “eye position” for specific helicopters, or to approximate such a position for a generic set of helicopters.�
�
For FTD purposes, the cockpit consists of all that space forward of a cross section of the fuselage at the most extreme aft setting of the pilots' seats including additional, required crewmember duty stations and those required bulkheads aft of the pilot seats.�
�
b. The FTD must have equipment (i.e., instruments, panels, systems, and controls) simulated sufficiently for the authorized training/checking events to be accomplished.  The installed equipment, must be located in a spatially correct configuration, and may be in a cockpit or an open flight deck area.  Actuation of this equipment must replicate the appropriate function in the helicopter.
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Level 2 must be representative of a single set of helicopters.  �
�
�
�
c. Circuit breakers must function accurately when they are involved in operating procedures or malfunctions requiring or involving flight crew response.�
�
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�
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Level 6 devices must have installed circuit breakers properly located in the FTD cockpit.�
�
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3. Programming.�
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a. The FTD must provide the proper effect of aerodynamic changes for the combinations of drag and thrust normally encountered in flight.  This must include the effect of change in helicopter attitude, thrust, drag, altitude, temperature, and configuration.�
�
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X�
�
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Levels 3 and 6 additionally require the effects of change in gross weight and center of gravity.


Levels 2, 3, and 5 require only generic aerodynamic programming.�
�
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�
b. The FTD must have the computer (analog or digital) capability (i.e., capacity, accuracy, resolution, and dynamic response) needed to meet the qualification level sought.�
�
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c. The FTD hardware and programming must be updated within 6 months of any helicopter modifications or data releases (or any such modification or data releases applicable to the set of helicopters) unless, with prior coordination, the NSPM authorizes otherwise.�
�
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d.  Relative responses of the cockpit instruments (and the visual and motion systems, if installed and training, testing, or checking credits are being sought) must be coupled closely to provide integrated sensory cues.





The instruments (and the visual and motion systems, if installed, and training, testing, or checking credits are being sought) must respond to abrupt input at the pilot's position within the allotted time, but not before the time, when the helicopter or set of helicopters would respond under the same conditions.  (If a visual system is installed and training, testing, or checking credits are sought, the visual scene changes from steady state disturbance must occur within the appropriate system dynamic response limit but not before the instrument response (and not before the motion system onset if a motion system is installed)).�
�
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A demonstration is required and must simultaneously record: the analog output from the pilot's control column, wheel, and pedals; and the output signal to the pilot's attitude indicator. These recordings must be compared to helicopter response data in the following configurations:


takeoff, cruise, and approach or landing.  The results must be recorded in the QTG.  Additionally, if a visual system is installed and training, testing, or checking credits are sought, the output signal to the visual system display (including visual system analog delays must be recorded); and if a motion system is installed and training, testing, or checking credits are sought, the output from an accelerometer attached to the motion system platform located at an acceptable location near the pilots' seats is also required.�
�
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4.  Equipment Operation.�
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a.  All relevant instrument indications involved in the simulation of the helicopter (or set of helicopters) must automatically respond to control movement or external disturbances to the simulated helicopter or set of helicopters; e.g., turbulence or winds.�
�
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b.  Navigation equipment must be installed and operate within the tolerances applicable for the helicopter or set of helicopters.�
�
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Levels 2 and 5 need have only that navigation equipment necessary to fly an instrument approach.  Levels 3 and 6 must also include communication equipment (inter-phone and air/ground) like that in the helicopter, or set of helicopters, and, if appropriate to the operation being conducted, an oxygen mask microphone system.  �
�
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c.  Installed systems must simulate the applicable helicopter (or set of helicopters) system operation, both on the ground and in flight.  At least one helicopter system must be represented.  Systems must be operative to the extent that applicable normal, abnormal, and emergency operating procedures included in the sponsor’s training programs can be accomplished.�
�
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Level 6 must simulate all applicable helicopter flight, navigation, and systems operation.  Level 3 must have flight and navigational controls, displays, and instrumentation for powered aircraft as set out in part 91,§91.205 for IFR operation.  Levels 2 and 5 must have functional flight and navigational controls, displays, and instrumentation.�
�
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d.  The lighting environment for panels and instruments must be sufficient for the operation being conducted.�
�
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e.  The FTD must provide control forces and control travel that correspond to the replicated helicopter, or set of helicopters.  Control forces must react in the same manner as in the helicopter, or set of helicopters, under the same flight conditions.�
�
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f.  The FTD must provide control forces and control travel of sufficient precision to manually fly an instrument approach.  The control forces must react in the same manner as in the helicopter, or set of helicopters, under the same flight conditions.�
�
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5.  Instructor or Evaluator Facilities.�
�
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a.  In addition to the flight crewmember stations, suitable seating arrangements for an instructor/check airman and FAA Inspector must be available.  These seats must provide adequate view of crewmember's panel(s).�
�
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These seats need not be a replica of an aircraft seat and may be as simple as an office chair placed in an appropriate position.�
�
b.  The FTD must have instructor controls that permit activation of normal, abnormal, and emergency conditions, as may be appropriate.  Once activated, proper system operation must result from system management by the crew and not require input from the instructor controls.�
�
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6.  Motion System.�
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a.  The FTD may have a motion system; if desired, although it is not required.�
�
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If installed, the motion system operation may not be distracting.  The motion system standards set out in QPS FAA-S-120-40C for at least Level A simulators is acceptable.�
�
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7.  Visual System.�
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a.  The FTD may have a visual system; if desired, although it is not required.  If a visual system is installed, it must meet the following criteria:


      (1) Single channel, uncollimated display is acceptable.


       (2) Minimum field of view: 18° vertical / 24° horizontal for the pilot flying.


       (3) Maximum paralax error: 10° per pilot.


       (4) Scene content may not be distracting.


       (5) Minimum distance from the pilot’s eye position to the surface of a direct view display may not be less than the distance to any front panel instrument.


       (6) Minimum resolution of 5 arc-min. for both computed and displayed pixel size.


       (7) Maximum latency or through-put must not exceed 300 milliseconds.�
�
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A statement of capability is required.


A demonstration of latency or through-put is required.


Visual system standards set out in QPS FAA-S-120-40C, for at least Level A simulators is acceptable.  However, if additional authorizations (training, testing, or checking credits) are sought that require the use of a visual system, the Level A simulator visual system standards apply.
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8.  Sound System.�
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a.  The FTD must simulate significant cockpit sounds resulting from pilot actions that correspond to those heard in the helicopter.�
�
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