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Flight Simulation Device Qualification Guidance




Guidance for the Qualification of Level 2 Through Level 5 Flight Training Devices (FTD's)

FSTD Guidance Bulletin 02-02

The ever-increasing production, and resultant use of, Level 2, 3, and 5 Flight Training Devices (FTD’s) in the aviation training industry has imposed a significant workload increase on Principal Operations Inspectors (POI), Training Center Program Managers (TCPM), and the National Simulator Program (NSP). The following guidance will, hopefully, aid the initial evaluation, qualification, and approval process.

Initially, all parties (including manufacturers) must read and understand Advisory Circular (AC) 120-45A. This AC will explain the various requirements for each FTD level and the qualification process.   Additional information may be found at the NSP website.  Specific links are:

· Advisory Circular (AC) 120-45A
· General Requirements for Flight Training Devices by Levels
· Qualification Process Flow Chart
· Federal Aviation Administration - National Simulator Program (NSP)
1. Process:

A. The sponsor/operator will submit an application for an initial evaluation of an FTD to their respective POI/TCPM. The application will normally be accompanied with the appropriate Qualification Test Guide (QTG) or Approval Test Guide (ATG).  In addition, the application will include a company compliance letter stating that all tests included in the QTG/ATG have been run successfully, a company pilot has flown the device and that the device is ready for an initial evaluation. The QTG/ATG for Level 2, 3, and 5 devices are normally developed from an NSP-approved Reference Data Report (RDR); hence, these QTG/ATG’s do not need to be sent to the NSP for approval if the RDR has been approved. A list of approved RDR’s is maintained at NSP Approved RDR List.  Level 4 FTD’s normally are systems trainers, i.e. FMS trainer, and do not require a RDR or QTG if they are not hand flown.

B. Once the above conditions are met, an FAA Inspector (POI, TCPM, and Field Inspector) will conduct an initial evaluation of the device. Resources permitting, the NSP will assist the local FAA office in conducting the initial evaluations of all “first of a kind” FTD’s and on a “case by case’ basis on all other FTD’s.  All non-NSP FAA inspectors are strongly encouraged to contact the NSP (404-832-4700) before conducting any FTD evaluation. Alternatively, contact FTD Program Manager, Byron Kimball (405-954-6359); or FTD Engineering Program Manager, Than “TD” Doan (404-832-4783).

C. All evaluations are conducted in two parts; objective tests (from the QTG/ATG) and functional tests (i.e., flying the device). Generally, the objective tests are run manually and typically require the use of stopwatches, force gauges, tape measures, and inclinometers; the sponsor provides this equipment. The sponsor/operator is responsible for the successful execution of the objective tests. The FAA evaluator normally conducts the functional testing. Generic checklists for these two areas are found at Objective Checklist and Subjective Checklist.  Any questions regarding the evaluation process or the usage of these checklists should be addressed to the NSP (see above).
D. The initial results of each objective test will be entered in the QTG/ATG.  The QTG/ATG will now become the Master Qualification Test Guide (MQTG) and will remain with the device throughout its service life.
The results of the evaluation should be recorded on a PTRS transmittal form using activity code 1351.  Currently there is no FAA numbering system for Level 1 through 5 FTD’s.  Pending the establishment of a numbering system, inspectors should follow the guidance contained in Handbook Bulletin for General Aviation (HBGA) 9906. 

E. Upon completion of a successful evaluation of the FTD, the FAA Inspector will issue a Letter of Qualification/ Approval to the sponsor/operator.  A sample letter may be found at Qualification Letter. 

F. The sponsor/operator is required to complete all QTG/ATG objective tests on a yearly basis, accomplishing approximately one-fourth of these tests each three-month quarter following the initial evaluation.

G. In order to retain qualification each device must be evaluated annually by the FAA.  The evaluation will be conducted by the local FAA office and recorded on a PTRS transmittal form using activity code 1351. The recurrent evaluation will include a review of the quarterly test results, observation of the sponsor/operator conducting a representative sampling of the objective tests, and a subjective flight evaluation of the FTD.

2. Definitions:

The following definitions are provided to supplement Advisory Circular 120-45A:

A. Reference Data Report (RDR) - A document, generally prepared by the manufacturer of an FTD, the sole purpose of which is to establish the validation data that will be used to test all FTD's manufactured as the type for which the RDR was submitted.  After approval by the National Simulator Program (NSP), the RDR will be listed on the NSP web site (NSP Approved RDR List

).  NSP approval of the RDR allows any FTD manufactured under that RDR to be evaluated and qualified by the appropriate local FAA inspector.  See Notes 1 & 3.
B. Validation Data - The data, established by the RDR, which is provided in the Qualification Test Guide (QTG) to judge the test results of an individual FTD. Validation data is unique to a type of device and, once established by the RDR, is identical in the QTG's prepared for each copy of the FTD.
C. Qualification Test Guide (QTG) - A document that gives complete instructions for conducting the required objective tests for a FTD.  In addition, the QTG contains the validation data required to evaluate the results of each test.  Tolerances listed in AC 120-45A determine the success of respective tests.  See Notes 2 & 3.

D. Master Qualification Test Guide (MQTG) - A QTG assigned to a specific FTD, which contains the results of FAA witnessed tests, and is expected to have all approved revisions.  All FAA evaluations of an FTD will be conducted using its respective MQTG.  The MQTG is considered part of the FTD and remains with it through changes in location and ownership.  See Notes 2 & 3.

E. Approval Test Guide (ATG) - Identical to a QTG, with QTG being the presently preferred nomenclature.

Notes
1. Even though the RDR may have some of the same information as the QTG, it must be labeled "Reference Data Report" to clearly differentiate it from the QTG.  The RDR will typically have supporting data to justify the choice of validation data for the FTD.  The precise data to be used as validation data for each QTG test must be clearly labeled in the RDR. In addition to the simultaneous plots of the desired validation data and all of its supporting data, separate pages in the RDR should be provided that have only the desired validation data, appropriately labeled as to its parent RDR.  These "clean" pages will be stamped, dated, and initialed by the National Simulator Program (NSP) reviewer when the RDR is approved.  This data may only be changed by submittal of revised pages for NSP approval.

2. Photocopies of the stamped pages of validation data (Note 1) should be included in the QTG of each device manufactured under the RDR.  In addition to the above photocopies, the data may also be over-plotted on the FTD results for a given test in order to facilitate evaluation of the results.  Having copies of the NSP approved validation data in the MQTG at the time of device evaluation will make it unnecessary to have the RDR on site.

3. Configuration control of device programming and documentation is an important part of the FAA qualification process.  All documents listed in the above definitions should contain a list of currently effective pages. Each page should be uniquely identified with page number and a specific revision date or revision letter.  Revisions to an RDR require review and approval by the NSP.  QTG revisions that do not involve changes to the validation data are normally reviewed and approved by the appropriate local FAA office.

3. Test Result Presentation:
Paragraphs 8 b. (9) and 8 c. of AC 120-45A should be reviewed carefully before preparation of either a QTG/ATG or an RDR.  Since an RDR is likely to show objective test results of an FTD, these results should follow the guidance of the AC concerning QTG/ATG preparation.  The following may help clarify certain items in the AC:

Paragraph 8 b. (9)

(iii)
Initial Conditions. -  Test results without initial conditions are meaningless.  In order to compare the test results of a device against validation data, the initial conditions (IC's) must be compared as well. Even though the test operator may know that the proper IC's were set prior to the test, independent review of the results at a later time, or at a remote location, is not valid without pertinent IC's.  A tabular print of all relevant parameters should occur when recording is started for a test.  Relevant parameters differ for each test and are generally intuitive.  Gross weight, c.g., altitude, temperature, and aircraft configuration are generally required for every test.

(vi)
Source of validation reference data. - For Level 2 - 5 devices, this is simply the precise identifier of the appropriate RDR (name, number, date, revision, etc.)

(vii)
Copy of validation reference data - See Notes 1) and 2) in the "NOTES” Section.

(viii)
Validation test results as obtained by the operator. - All tests in the QTG/ATG will have been run prior to the initial submittal of the document.  During the initial evaluation of a device, some or all of the tests may be repeated at the discretion of the FAA evaluator.  Results of these witnessed tests will be signed and dated by the evaluator and become a permanent part of the MQTG for the FTD.
(ix)
A means, acceptable to the FAA, of easily comparing the training device test results to validation reference data. - Either transparent overlays of the approved validation data, or stored validation data over-plots may be used to facilitate the comparison of time histories. Photocopies of the NSP approved validation data from the RDR will also be included in the MQTG as the final arbiter (See NOTES 1) and 2)). In addition to the parameters for which AC 120-45A list tolerances, sufficient supporting parameters should be plotted for time-history tests if a change in the supporting parameter during the test would significantly affect the results.
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