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Introduction

In an effort to reduce what may be redundant regulatory inspection, the FAA’s National Simulator Program, in cooperation with the aviation industry and independent management consultants, has developed the enclosed processes.  Successfully followed, SQAP:2000 should provide significant benefits to the FAA and aviation industry.  Among others, benefits should include reductions in FAA resource requirements for recurring evaluations, improved confidence in the day to day reliability of flight simulation devices, and improved efficiencies experienced by the respective flight simulation device sponsor.

This Standard is the initial aviation Standard dealing with quality-system requirements addressing flight simulation that can be used for external quality-assurance purposes.  Several quality-assurance models are available within the commercial sector. Specifically, ISO 9000, Six Sigma and Total Quality Management programs offer comprehensive organizational programs to meet specific quality assurance requirements.  This standard is intended to be complimentary, without significant modification, to the majority of known quality assurance models.  If implementation of this Standard is intended as part of a larger corporate quality-system similar to those noted, consultation with the NSPM to address potential modifications of this Standard may be appropriate.

It is emphasized that the quality-system requirements specified herein are complementary, not alternative, to the technical (product) standards contained in Federal Aviation Administration Advisory Circulars 120-40, 120-45, and 120-63, as amended.  This standard specifies requirements that determine what elements simulation quality systems have to encompass, but it is not the purpose of this Standard to enforce uniformity of quality systems.  The requirements contained herein are, in many cases, generic and independent of any specific industry or economic sector.  The design and implementation of a specific quality system will be influenced by the varying needs of an organization, its particular objectives, the flight simulation products and services supplied, and the processes and specific practices employed.

Comments concerning this standard are welcome.  They should be sent to the Federal Aviation Administration, National Simulator Program Manager, AFS-205, P.O. Box 20636, Atlanta, GA 30320
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1. Scope 

1.1.  Participation by the respective sponsor is voluntary.  However, once a sponsor voluntarily agrees to participate in the program described herein, compliance with the quality assurance program and its requirements become a self-imposed obligation to the FAA/NSPM by the respective sponsor.  Failure to meet these obligations and the standards herein, will result in removal of that sponsor from this program.  In the event of removal from this program, the NSPM will determine the need, or lack thereof, for any special inspection/evaluations associated with continued qualification of any associated Flight Simulation Device (FSD); i.e. flight simulators or flight training devices.  

1.2. This standard specifies the contents of an acceptable quality assurance program for sponsors of FSD’s and must be adhered to for the initial and recurrent qualification of and day-to-day use of each of the sponsor's FSD’s through the effective application of the system and the prevention of non-conformity.

2. Normative Reference 

2.1.  This document contains provisions, which, through reference in this text, constitute provisions of this standard.  This standard is subject to revision.  

2.2.  The currently valid edition of the standard is:   

SQAP: 2000 - Simulator Quality Assurance Program Standard , September 5, 2000

3. Definitions   For the purposes of this standard, the following definitions apply: 

3.1  
Audit: systematic, independent and documented process for obtaining evidence and evaluating it objectively to determine the extent to which criteria are fulfilled.

3.2  
Corrective action: action taken to eliminate the cause of a detected nonconformity.

3.3 Interested party: person or group having a regulatory interest in the performance of an FSD sponsor.

3.4 Master QTG:  The Mater Qualification Test Guide.

3.5
NASIP: National Aviation Safety Inspection Program.

3.6  
NSP: National Simulator Program.

3.7  
NSPM: National Simulator Program Manager.

3.8   
Nonconformity: failure to fulfill a requirement of this standard.

Observation – a rating of Three (3) using Appendix 1 assessment.

Minor Nonconformity – a rating of Two (2) using Appendix 1 assessment.

Major Nonconformity – a rating of less than Two (2) using Appendix 1 assessment. .

3.9   
Procedure: specified way to carry out an activity or process.

3.10
Process: system of activities that uses resources to transform inputs to outputs.

3.11
Quality: ability of a set of inherent characteristics of a system or process to fulfill requirements of interested parties.

3.12
Quality assurance: that part of the sponsor’s management focused on providing confidence that quality requirements are fulfilled.

3.13
Quality Assurance Program: a program to establish a quality policy and quality objectives, and to achieve those objectives.

3.14
Quality manual: a document specifying the quality assurance program of an organization.

3.15
Quality objective; a specific aim, related to quality, that is based on the organization's quality policy.

3.16
Quality policy: overall intentions and direction of an organization related to quality as expressed by responsible management.

3.17
Record: a document that provides evidence of activities performed.

3.18
System: a set of interrelated or interacting elements.

3.19
TPAA: Training Program Approval Authority (i.e., the Principal Operations Inspector, the Training Center Program Manager, or the assigned operations inspector from the local Flight Standards District Office).

3.20
Verification or Validation: confirmation and provision of objective evidence that the requirements of the quality assurance program have been met.

4.1  Simulation Quality Assurance Program (SQAP) Requirements 

4.1.1  General requirements 

4.1.1.1  The organization must establish, document, implement and maintain a quality assurance program in accordance with the requirements of this standard.  To implement the quality assurance program, the organization must: 

a.  Identify the processes needed for the quality assurance program.

b.  Determine the sequence and interaction of these processes.

c.  Determine criteria and methods required to ensure the effective operation and control of these processes.

d.  Ensure the availability of information necessary to support the operation and monitoring of these processes.

e.  Measure, monitor and analyze these processes and implement action necessary to achieve planned results.

4.1.2  General documentation requirements 

4.1.2.1  The quality assurance program documentation must include:

a.  Documented procedures required in this standard.

b.  Documents required by the organization to ensure the effective operation and control of its processes.

4.1.2.2  The extent of the documentation is dependent on: 

a.  Size and type of the organization.

b.  Complexity and interaction of the processes.

c.  Identified skills of personnel.

4.2  Management Responsibility 

4.2.1  Management commitment 

4.2.1.1  Responsible management must provide evidence of its commitment to the quality assurance program by: 

a.  Communicating to the organization the importance of meeting regulatory requirements. as well as the quality requirements of this standard.

b.  Establishing the quality policy and quality objectives.

c.  Conducting management reviews.

d.  Insuring the availability of necessary resources.

4.2.2  Quality Policy 

4.2.2.1  Responsible management must prepare and maintain a quality policy that:

a.  Is appropriate to the purpose of the organization.

b.  Includes a commitment to meeting the requirements of this standard.

c.  Provides a framework for establishing and reviewing quality objectives.

d.  Is communicated and understood at appropriate levels of the organization.

e.  Is reviewed for continuing suitability.

4.2.3  Quality Objectives 

4.2.3.1  Responsible management must ensure that quality objectives are established for relevant functions and at relevant levels within the organization. The quality objectives must be measurable and consistent with the quality policy.  The criteria set forth in Appendix 1 will be used to assess a Simulation Quality Assurance Program.  These standards are targeted toward ensuring management commitment to the process; incorporation of a systems approach to operation, inspection, and evaluation; adequate documentation of the process; deployment of the process throughout the organization; and overall results.  This will help ensure that the ultimate objective of having a process that provides for the continuing presentation and use of an FSD for creditable flight training, testing, checking, or for meeting experience requirements that meets the established standards and is used within applicable regulatory requirements/authorizations may be achieved.

4.2.4  Quality Planning 

4.2.4.1  Responsible management must ensure that the resources needed to achieve the quality objectives are identified and planned.  The output of the planning must be documented.

4.2.5  Management Representative 

4.2.5.1  Responsible management must appoint a member(s) of management who, irrespective of their other duties, will necessarily have responsibilities and authority to: 

a.  Ensure that the processes of the quality assurance program are established and maintained.

b.  Report to responsible management on the performance of the quality assurance program.

c.  Promote awareness of the importance of the system throughout the organization.

d.  Establish and modify the organization's policies, practices, and procedures regarding the quality assurance program.

4.2.6  Quality Manual 

4.2.6.1  A quality manual must be established and maintained that includes the following: 

a.  The scope of the quality assurance program.

b.  Documented procedures or reference to them.

c.  A description of the sequence and interaction of processes included in the quality assurance program.

4.2.6.2  The quality manual must be a controlled document.

4.2.7  Management Review 

4.2.7.1  Responsible management must review the quality assurance program, at appropriate intervals, to ensure its continuing suitability, adequacy and effectiveness. Results of management reviews must be recorded.

4.3  Document Control 

4.3.1  Control of Documents 

4.3.1.1  Documents required for the quality assurance program must be subject to an internal procedure that: 

a.  Approves documents for adequacy prior to issue.

b.  Where necessary, reviews, updates and re-approves documents.

c.  Identifies the current revision status of documents.

d.  Ensures that relevant versions of applicable documents are available at point of use.

e.  Ensures that documents are legible, readily identifiable and retrievable.

f.  Ensures that documents of external origin are identified and their distribution controlled.

g.  Prevents the unintended use of obsolete documents.

h.  Suitably identifies obsolete documents if they are retained for any purpose.

4.3.2  Control of Quality Records 

4.3.2.1  Records required within the quality assurance program must be subject to a procedure for identification, storage, retrieval, protection, retention time, and disposition.  Quality records must be maintained to provide evidence of conformance to requirements and effective operation of the quality assurance program.  That is, records of the initial SQAP evaluation and records of the initial evaluation of the FSD, including the entire Master QTG and all FSD modifications (requiring FAA approval) and all upgrades in qualification level, are maintained throughout the life of the FSD.  All other SQAP and FSD records must be maintained for at least the previous 24 calendar months; e.g., the sponsor would retain the records of the most recent 2 NSP-conducted FSD evaluations, the most recent 8 sponsor-conducted quarterly FSD inspections, and the most recent 2 NSP-conducted SQAP audits.

4.3.2.2  Quality records must include, but are not limited to: 

a.
Records of TPAA approval.

b.
Records of normal, preventive and corrective maintenance.

c.
Daily pre-flight log.

d.
Discrepancy log.

e.
Log of training time lost due to FSD deficiencies.

f.
TPAA approval of continued use of nonconforming FSD’s.

g.
Record of NSP evaluations and other inspections.

h.
Records of FSD modifications.

i.
Master QTG.

j.
The integrity of the FAA-accepted software/programming.

k.
Training logs for those who perform maintenance on the FSD.

4.4  Resource Allocation 

4.4.1  Assignment of Personnel 

4.4.1.1  Personnel who are assigned responsibilities must be competent to perform the desired or assigned task.  This competency may be determined on the basis of applicable education, training, skills, or experience.

4.4.2 Training 

4.4.2.1  The organization must: 

a.
Identify skill needs for personnel performing activities affecting quality (e.g., flight instructors/check airmen; maintenance technicians, etc.)

b.
Provide training to satisfy these needs.

c.
Evaluate the effectiveness of the training provided.

d.
Ensure that employees are aware of the relevance and importance of their activities and how they contribute to the achievement of the quality objectives.

e.
Maintain appropriate records of education, experience, training and qualifications.

4.5  Process Control 

4.5.1  General requirements 

4.5.1.1  The organization must identify and plan processes that directly affect quality and must ensure these processes are carried out under controlled conditions. Controlled conditions must include the following: 

a.
Documented procedures, where the absence of such procedures could adversely affect quality.

b.
Use of suitable equipment.

c.
A suitable working environment.

d.
Compliance with reference standards/codes and/or documented procedures as set out in the quality manual.

e.
Approval of processes and equipment, as appropriate.

f.
Criteria for workmanship (e.g. written standards, representative samples or illustrations).

g.
Suitable maintenance of equipment to ensure continuing operational capability.

4.5.2  Control Procedures 

4.5.2.1 The organization would have to establish. maintain and document procedures for the following quality assurance activities: 

a.
The means used by the organization to obtain and document NSP evaluation and qualification.

b.
The procedure used to assign and track inspection, testing, and maintenance (preventive maintenance and corrective maintenance) on the FSD.

c.
The procedure used to ensure that FSD instructors, check airmen, and those who conduct the daily preflight determine and document in the discrepancy log each time a component is found to be inaccurate, missing, malfunctioning, or inoperative.

d.
Ensuring that appropriate personnel are completely and accurately logging the number of disruptions and time not available for training, testing, checking, or for obtaining flight experience during a scheduled FSD use-period, including the cause(s) of the disruption.

e.
The method used by the organization to obtain TPAA approval to use or to continue to use the FSD with software/hardware anomalies, or with components that are inaccurate, missing, malfunctioning, or inoperative that are used or necessary for the flightcrew member training, testing, checking, or flight experience being conducted.

f.
The method of recording NSP-conducted evaluations and other inspections (e.g., daily preflight inspections, NASIP inspections, sponsor conducted quarterly inspections, etc.), including the evaluation or inspection date, test results, discrepancies and recommendations, and all corrective actions taken.

g.
The method for ensuring that the FSD is configured the way the aircraft it represents is configured and that if the configuration is authorized to be changed that the newly configured system(s) function(s) correctly.

h. The procedure for:

1) modifying the FSD to reflect operational or aircraft fleet changes;

2) how modifications that affects the performance, handling, or other functions or characteristics of the FSD: 

3) how training, testing, or checking restrictions are determined; and

4) how items 1 through 3, above, are communicated and coordinated with the sponsor's training organization, other users (e.g., lease or service contract users), the TPAA, and the NSPM.

i.
The method for use of the information found in the discrepancy log to correct discrepancies and how this information is used to review and, if necessary, modify existing procedures for FSD maintenance.

j.
The procedure how and when software or hardware modifications are accomplished and tracked, documenting all changes made from the initial submission.

k.
The procedure used for determining that the FSD meets appropriate standards each day that it is used.

l. The procedure for acquiring independent feedback regarding FSD operation (from persons recently completing training, evaluation, or obtaining flight experience; instructors and check airmen using the simulator for training, evaluation or flight experience sessions; and simulator technicians and maintenance personnel) including a description of the process for addressing these comments.
4.6  Inspection and Testing 

4.6.1  The organization must establish and maintain documented procedures for inspection and testing activities in order to verify that the specified qualification requirements for the FSD are met.  The required inspection and testing, and the records to be established must be detailed in the quality manual.

4.7  Control of Measuring and monitoring devices 

4.7.1  Measuring and monitoring devices must be used and controlled to ensure that measurement capability is consistent with the measurement requirements.  Measuring and monitoring devices must: 

a.
Be calibrated and adjusted periodically, or prior to use, against devices traceable to national or international standards. Where no such standards exist, the basis for calibration must be recorded.

b.
Be safeguarded from adjustments that would invalidate the calibration.

c.
Be protected from damage.

d.
Have the results of their calibration recorded.

4.8  Internal Audits 

4.8.1  The organization must conduct internal audits at least annually to determine whether the quality assurance program: 

a.  Conforms to the requirements of this standard.

b.  Has been effectively implemented and maintained.

4.8.2  A documented procedure must include: 

a.  Responsibilities and requirements for conducting audits.

b.  Recording results and reporting to management.

c.  Audit scope.

d.  Audit frequency.

e.  Audit methodology.

4.8.3  Personnel other than those who perform the activity being audited must conduct the audits (authorizations to deviate from this standard may be approved by the NSPM for those sponsor's that have limited personnel resources). 

4.8.4  Management must take timely corrective action on deficiencies found in an audit Follow up action must include verification of the implementation of the corrective action and the reporting of verification results.

4.9  Corrective Action 

4.9.1   The organization must take corrective action to eliminate the cause of nonconformities in order to prevent recurrence. Corrective action must be appropriate to the impact of the problem.

4.9.2  A documented procedure for corrective action must define: 

a.  Identifying nonconformities.

b.  Determining the causes of nonconformity.

c.  Evaluating the need for actions to ensure that the nonconformities do not recur.

d.  Determining and implementing the corrective action.

e.  Recording the results of the actions taken.

f.  Reviewing the effectiveness of the corrective action taken.








0
No evidence or recognition of the need for a systematic approach.

- - - - - - - - - - - - - - - - - - - - -Quality Policy - 4.2.2.

Quality Manual - 4.2.6.
No evidence of systematic approach regarding the item.

- - - - - - - - - - - - - - - - - - - -

Quality Manual - 4.2.6.

Records - 4.3.2.
The process is not documented.

- - - - -  - - - - - - -

Document. - 4.1.2.
No evidence of the process being implemented.

- - - - - - - - - - - - - - - - -

Records - 4.3.2.
No evidence of the effectiveness of the process.

 - - - - - - -  - - - - - - - - - - 

Records - 4.3.2.

1
Evidence of awareness of the need for a system approach.  Requirements are being identified.

- - - - - - - - - - - - - - - -- - - - -

Quality Policy - 4.2.2.

Quality Manual - 4.2.6.
There is evidence of efforts to identify process requirements.

- - - - - - - - - - - - - - - - - - -

Process Control-  4.5

Records - 4.3.2.
There is some documentation, no evidence of its use.

- - - - -  - - - - - - - -

Records - 4.3.2.
Processes are deployed on an anecdotal basis.

- - -  - - - - - - - - - - - - - -

Records - 4.3.2.
Results of activities are considered on an anecdotal basis.

- - - - - - - - - - - - - - - - - -

Records - 4.3.2.

2
There is evidence of management involvement in determining process needs.

- - - - - - - - - - - - - - - - - - -

Quality Policy - 4.2.2.

Quality Manual - 4.2.6.
There is evidence that the process is defined.

- - - - - - - - - - - - - - - - - -

Quality Manual - 4.2.6.

Process Control - 4.5.
The process is documented.

- - - - - - - - - - - -

Document. 4.1.2.
The process is being followed spasmodically, if at all.

 - - - - - - - - - - - - - - - -

Records - 4.3.2.
There is evidence some information is collected.  Some analysis is conducted.

- - - - - - - - - - - - - - - - - - -

Records - 4.3.2.

3
There is evidence that process ownership is identified and that resources are being committed.

- - - - - - - - - - - - - - - - - - -

Management Review - 4.2.7.

Records - 4.3.2.
Methods are in place for process evaluation.  There is a procedure for changing the process.

- - - - - - - - - - - - - - - - - -

Process Control - 4.5.

Internal Audits - 4.8.
the process is documented and is being used.

- - - - - - - - - - - -

Document. - 4.1.2.

Records - 4.3.2.
There is evidence that process users understand the process' requirements and how it works.

- - - - - - - - - - - - - - - -

Internal Audit - 4.8.

Records - 4.3.2.
There is evidence that the effectiveness of the process is being tracked and some attempt is made at improvement.

- - - - - - - - - - - - - - - -

Corrective Acts. - 4.9

Records - 4.3.2.

4
Process review activities are being regularly conducted and are effective.

- - - - - - - - - - - - - - - - - - -

Management Review - 4.2.7.

Records - 4.3.2.
There is a sound systematic approach.  Processes and improvements are defined, recorded and initiated by involved personnel.

- - - - - - - - - - - - - - - - - - 

Process Control - 4.5.

Internal Audits - 4.8.
The process is documented and necessary changes are made according to Document Control procedures.

- - - - - - - - - - - -

Document. - 4.1.2.

Records - 4.3.2.
Users are aware of how the process works, and are able to provide feedback and improve their work.

- - - - - - - - - - - - - - - -

Internal Audit - 4.8.

Records - 4.3.2.
There is evidence that the systematic approach to quality assurance yields a satisfactory level of FSD capability each day when used for the tasks for which it was qualified and approved.

- - - - - - - - - - - - - - - - - -

Corrective Acts. - 4.9

Records - 4.3.2.

5
Management conducts process reviews, removes roadblocks and assigns necessary resources for process improvements.

- - - - - - - - - - - - - - - - - -

Management Review - 4.2.7.

Records - 4.3.2.
Process is under control and there is evidence of integration occurring with other processes.

- - - - - - - - - - - - - - - - - -

Process Control - 4.5.

Internal Audits - 4.8.
The process is documented and is followed consistently.

- - - - - - - - - - - - -

Document. - 4.1.2.

Records - 4.3.2.
Key areas are actively using the process and some areas are identifying and implementing process improvements.

- - - - - - - - - - - - - - - -

Internal Audit - 4.8.

Records - 4.3.2.
The data collected shows development toward improvement beyond necessary capability.

- - - - - - - - - - - - - - - - -

Corrective Acts. - 4.9

Records - 4.3.2.
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