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FOREWORD

The Test Evaluation and Acceptance Guide for Project Engineers is intended to foster a consistent approach toward the acceptance testing of training systems.  This document was prepared in response to the findings of a recent internal process review which analyzed data from a survey of AIR 4.9 engineers, a large number of completed contracts, and interviews with simulator manufacturers.  The format of this Guide is informal and it is intended to explain relevant contract elements and procedures.  The informal nature of the guidance material is necessary because Test Evaluation and Acceptance requirements must be tailored to the diverse training systems that NAVAIR ORLANDO procures.  

The acceptance testing of complex training systems conducted by the Research and Engineering Department (AIR 4.9) is a mixture of development testing and operational testing.  It is a difficult process characterized by schedule delays and conflict over contract scope.  Acceptance testing is a team effort that requires continuous liaison so that all team members from program managers and project engineers to fleet users understand their respective roles.  This guidance document introduces some key changes to past Test Evaluation and Acceptance practices. These changes are: utilization of a Trainer Test and Evaluation Master Plan; an incremental process for the test procedures generation and contractor preliminary inspection; and a comprehensive Test Readiness Review prior to commencement of the Government inspection process.  These key changes are essential to instigate early test planning and test procedures development, which should reduce the conflicts and surprises when actual testing begins.

Note:  Project engineers are systems engineers within the Systems Engineering Division, AIR 491.
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1.0  Introduction

Training systems, in many cases, represent the most complex systems procured by the Navy.  Acceptance testing of these systems by AIR 4.9  project engineers is a very important task that is necessary to ensure that the trainer complies with the contract require​ments.  The fundamental purpose of this Test Evaluation and Acceptance (TE&A) guide is to help identify the acquisition program areas of risk to be reduced or eliminated.  Test Evaluation and Acceptance programs are structured to verify technical performance parameters and to determine whether systems are operationally effective, suitable and survivable for intended use.  During the early phases of development, TE&A is conducted to demonstrate the feasibility of conceptual approaches, evaluate design risk, identify design alternatives, compare and analyze trade-offs, and estimate satisfaction of operational requirements.
  

There are two types of T&E occurring during the acquisition cycle: Development (DT&E) and Operational (OT&E).  DT&E is conducted to assist the engineering design and development process, to verify attainment of critical operational issues and technical performance objectives, and to demonstrate that the system has met the requirements and specifications of the contract.  OT&E is conducted to determine a system’s operational effectiveness and suitability.  Generally, T&E for trainer systems differs from major acquisition programs in that trainer Operational T&E are not accomplished to the same degree as major acquisition programs.  Additionally, for trainers, DT&E and OT&E functions are typically combined.    

There was a " Trainer Test and Evaluation Process Review" conducted in 1991.  Industry participated, 79 contract were reviewed, and input was received from industry representing over 70% of our major acquisition awards for a year.  The results, 15 recommendations, were reported at I/ITSEC 91, and formed a basis for revising our internal procedures and requirements at that time.

Portions of this document have been extracted from the NAVAIR ORLANDO on-line Acquisition Guide.  Visit https://cws.ntsc.navy.mil/ for additional information on Test, Evaluation and Acceptance.  

1.1 PURPOSE

The purpose of this document is to provide guidance to the project engineer for implement​ing and enforcing the trainer T&E process.   This document should be considered as a starting point and selectively applied according to the needs of the specific trainer acquisition program.  A good TE&A program should reduce project risk and cost.  Some or all of the elements described within this document may be applicable to an individual project.  It is the project engineer’s responsibility to tailor the concepts described in a manner that will meet the TE&A objectives yet will not inadvertently add risk or cost because of the TE&A requirements.

1.2 SCOPE

This document addresses development and acceptance testing of training systems.  Acceptance testing is primarily a developmental test activity, however, some operational test aspects are included to ensure that the trainer will support mission training scenarios and unscripted mission related training (i.e., free-play).  Guidance is provided for the T&E related aspects of three areas: acquisition package preparation; contract monitoring activities; and execution of government test events.  

1.3 BACKGROUND

1.3.1 Overview 

Training devices are not only complex but they are also somewhat unique when compared to other systems. Their specifications are performance based and they are usually procured on a single or very low production basis.  The prototype is usually the first "produc​tion" unit. Trainer design begins after or concurrent with the development program for the parent weapon system but the ready for training date often precedes delivery of the parent system.  In addition, trainers include commercial hardware components and they are software intensive.  This combination of characteristics has spawned a T&E philosophy that differs from large production buys of actual operational weapon systems.

As noted above, T&E at NAVAIR ORLANDO does not fully encompass OT&E objectives.  To distinguish a trainer Test and Evaluation Master Plan (TEMP) from weapon systems TEMP, the term TTEMP has been adopted.   The basic format and procedures of the Test and Evaluation Master Plan (TEMP) in Appendix III of DoD5000.2R are still used for TTEMPS.  

The NAVAIR ORLANDO process for testing a training system is a serial sequence of test processes beginning formally with a preliminary test by the contractor followed by a test by the government, and a final test phase normally held at the training site first by the contractor then by the government.  Government acceptance occurs upon successful completion of this sequence of serial tests.  Some additional test events called Navy Preliminary Evaluations (NPE) may be conducted during hardware/software integration (HSI) and contractor test phases to provide early feedback from Navy subject matter experts (SME) on operational system characteristics and to assess contractor progress.  A test procedure document is required for government approval prior to any formal preliminary contractor tests.

1.3.2 Past Perceptions 

Another way to characterize the trainer T&E process is to discuss perceptions and how they affect government and contractor relations during testing.  Both organizations have much in common: we want the trainer to be delivered on schedule, to be within budget, and to work as specified.  As the testing progresses, deficiencies accumulate, in‑scope/out‑of‑scope positions harden, and schedule delays are incurred; thus creating a potentially adversarial government/contractor relationship.  Some adversity is unavoidable, and the project engineers, as the Government’s advocate, must confront it if circumstances dictate no other course of action.  The goal is to establish a balance in the relationship that gets things done without clouding or compromising contract requirements.  If the relationship digresses, at some point in the digression, emotions will overpower the technical issues.  The following discussion presents perceptions from both sides to determine how the contractor and project engineer view each other in a possible adversarial relationship that may ultimately approach the "big bang" state:

Contractor
Project Engineer

"Why all the fuss?  This thing looks like it's working fine to me.  They are just witch hunting and looking for problems."
"Who would believe it?  All these years and the contractor doesn't know the differ​ence between target emission characteris​tics and target evasion routines.  This contractor does not understand the require​ments." 

This is an especially contentious perception for both organizations.  Keep in mind that the contractor is an engineering technology organization, and is more than likely not familiar with tactics or the operation of the weapon system tactical equipment.  The contractor may not be able to recognize a problem and thinks the trainer is fine, i.e., "where does it say in the specification that the target emission will fade during an evasion?" The project engineer expects the contractor to understand specification requirements, i.e., "The specification says the electronic countermeasures system shall operate as in the design basis aircraft and that the evasion routine shall affect target emission amplitude. We gave them the target emission data base, and it was discussed during the critical design review."  There will be many ambiguities such as this during complex trainer development programs and many of the ambiguities should be resolved early in the design process.  In‑scope versus out‑of‑scope discussions during the test process will resolve most of the remaining ambiguities.  Contractor and government representatives must understand that discussions relative to open ambiguities are soft and must be resolved within the context of contract requirements.  Ambiguities resulting in big surprises that are not easily resolved may require intervention at the management level.

Contractor
Project Engineer

"These tests have already been satisfactorily completed.  We passed that part of the test procedures yesterday.  When is this going to end?"
"What happened?  We ran this part of the test procedures yesterday and it worked.  That software modification installed last night is affecting the whole trainer." 

Software is easy to change but difficult to verify.  The level of retest is not always clear.  Simple software changes have been known to adversely affect large areas of the trainer system performance.  This is the nature of the technology and should be understood by the government and the contractor.  The project engineer can minimize the extent of retesting by reviewing software change notices and consulting with the contractor's software configuration manager.

Proper software testing accomplished and documented during the development process can help to alleviate and control these problems.  Ensuring that proper SCM procedures are in place will also help this problem.  Problems resulting from a lack of control in the software development process are not “the nature of the technology”.  It can be controlled and minimized.

Contractor
Project Engineer

"Why does the Government insist on fixed price contracts for a development program like this?  The Government does not under​stand how difficult this is."
"The Government is paying a lot of money to this contractor.  They are making a killing on this program." 

All trainer development programs have an element of risk and as the training devices get more complex, the risk goes up.  The need to be competitive and the realization that risks versus payback analyses are not accurate have some effect on the contractor's bid.  This is not intended to defend the rationale for the contractor's decisions, but to recognize that some level of uncertainty is present during proposal preparation; the contractor should bid accordingly.  Contract technical requirements are the primary concerns of the project engineer.  The ability to make a profit is the responsibility of the contractor.

Contractor
Project Engineer

"Trust me!  Our company is committed to this program.  We can clear these deficien​cies while the device is being packed and shipped."
"The deficiencies are backing up and the contractor is moving people off the pro​gram.  Why does the contractor keep asking me what my priorities are?" 

The contractor's program manager is reflecting the condition of his internal schedule and budget, and the pressure he/she is getting from upper management.  Other programs within the company may have demands on the program manager's personnel resources and the corporate internal schedule may indicate that this trainer was supposed to have been shipped to the site six weeks ago.  Events are approaching the "big bang" state.  What options does the project engineer have?  Clearly, shipping the training device in this condition will not help the contractor's program manager if he/she is serious about correcting the deficiencies; the deficiencies must be cleared.  In‑plant test completion and authorization to ship are major milestones to the contractor.  The project engineer's ability to influence the contractor's deficiency corrections is reduced considerably once the training device is delivered to the site since the contractor's in-plant technical resources are diverted to higher priority projects, leaving only on-site technical personnel who are less familiar with the training device.  The contractor program manager's intentions may be to clear the deficiencies at the site, but premature shipment is risky and should never be a decision made by the project engineer without Fleet Project Team (FPT) and NAVAIR ORLANDO  functional and project management concurrence.  Most successful trainer programs are successful due to rigorous and comprehensive in‑plant testing by both the contractor and the government.  The project engineer cannot unilaterally change contract requirements and should not feel shamed or intimidated for insisting on compliance.  The options are to ship, or to continue testing and hope for a breakthrough.  The decision to continue testing will either give the contractor's program manager the priority necessary to restore the needed personnel resources or else trigger the "big bang".  The decision to ship early does not guarantee failure since there are many factors influencing this course of action. However, it may only just delay the "big bang" state when major deficiencies are still not resolved during on-site testing.

There may be other perception differences between the government and the contractor.  The issue here is to recognize and control personal opinions, to listen, analyze and make technical decisions based on rational arguments, i.e., what does the contract say?   Misperception and contention in the trainer test process can be largely prevented by early joint planning efforts based on unambiguous contractual requirements.

1.3.3 Trainer Test Evaluation and Acceptance Process 

The NAVAIR ORLANDO T&E process is constructed to help contractors better understand the test requirements earlier, to begin preparation of test documents earlier, to reduce government intrusion during the latter stage of hardware/software integration, and to allow phased development of the Test Procedures and Test/Inspection Report (TP and TIR).  This T&E process includes:


a. Use of Trainer Test and Evaluation Master Plan (TTEMP), test plans, Discrepancy Report (DR) resolution plans.


b. Incremental TP and TIR development.


c. Contractor certification of readiness for government test.


d. Test Readiness Review (TRR) with actual demonstration of mission scenarios.

This guide provides published guidelines for trainer T&E practices that will foster consistent formulation, execution and verification of test requirements.

The trainer procurement process is commonly grouped into four life cycle phases: Concept Exploration (CE); Program Definition and Risk Reduction (PDRR); Engineering and Manufacturing Development (EMD); and Production, Deployment and Operational Support (https://cws.ntsc.navy.mil/refer/acqguide/roadmap.htm)

The trainer T&E process discussed herein is imbedded in the two middle phases.  During the PDRR phase, T&E requirements are estab​lished.  In the EMD phase, test preparation and execution are performed.  The overall trainer T&E elements are summarized in the NAVAIR ORLANDO Acquisition Guide Roadmap.  The roadmap illustrates the relationship of trainer T&E elements within the whole process.  For the PDRR phase the PE is concerned with acquisition package preparation.  During the EMD, the acquisition phase, the PE's efforts are focused on contract monitoring and testing.  The detailed guidance presented herein is organized with respect to the PDRR and EMD  activities.  The intent here is to emphasize the need for early identification and definition of the inspection requirements, and to provide contract based vehicles such as a TTEMP to foster joint contractor and Government planning during the period leading up to trainer acceptance testing.  This guide addresses the trainer T&E process as conducted by NAVAIR ORLANDO .  Tailoring may be necessary when the trainer acquisition is part of a major weapon system procurement program, for example, the Trainer Test and Evaluation Master Plan described herein may become a subset of the Weapon System Test and Evaluation Master Plan generated by Government program management.

Program Definition & Risk Reduction Phase (PDRR)
Trainer acceptances are performed through a process of formal inspections that are formulated during the PDRR phase.  It is the project engineer's responsibility, as the technical representative of the contract-procuring officer, to ensure that the necessary inspections are defined for inclusion in the contract.  The project engineer must ensure that the contract inspection requirements are adequately addressed and understood by the bidders during contractor source selection, and then, after contract award, that the trainer inspections are adhered to.  The PDRR phase lays the cornerstone for the entire project.  In this phase, the requirements are identified, relayed to the contractor for inclusion into their proposals, and then formally and bilaterally solidified in the contract.  If the process is not well defined, deviations from the contract inspection requirements may require contract modifications that could incur addition​al costs to the Government.

This section presents the items necessary to establish T&E requirements in the contract documentation.  It is very important that the contract not only define test require​ments but also provide for early planning of testing.  It is also important that such planning be defined in the contract as being a joint contractor and Government process.

1.4 Integrated Product Team

During PDRR, Working-Level Integrated Product Teams (IPT), consisting of government and industry acquisition personnel, plus Subject Matter Experts (SMEs) representing the customer (i.e., end-user), are formed.  The IPT is a team of representatives from all appropriate functional disciplines working together to build a successful and balanced program, identify and resolve issues and provide recommendations to facilitate sound and timely decisions. The IPT ensures that the documentation and plans incorporate the strategies and policies of the Milestone Decision Authority, the head of the Contracting Activity, the Program Manager, and the Contracting Officer are reflected in the acquisition planning documents. The IPT is led by the Project Manager (PM) who ensures the proper mix of functional experts are represented.

The composition of the IPT depends upon the specific acquisition, its level of complexity and perceived risks involved in accomplishing the acquisition. The typical IPT will normally have a membership of at least the following:

Government & Industry acquisition personnel

Project Manager 

Project Engineer 

Software Engineer 

Visual/Sensor Engineer

Aero/Vehicle Dynamics Engineer  

Integrated Logistics Support Manager 

Contract Specialist 

Customer Representatives > Fleet Project Teams/Subject Matter Experts

Specific to T&E, a Test Evaluation and Acceptance IPT (T&E IPT) should be established to review and discuss the trainer T&E requirements and issues.  Details about the establishment of the T&E IPT can be found in the T&E program section of the SOW (see SOW outline below).  The Project Engineer’s role in an IPT is unique.  As the lead technical person for the Government, the PE performs the functions of Test Director during Government tests in an effort to ensure that the tests are complete and also to resolve any conflicts. The PE also represents the Government at technical meetings and working groups. The PE is normally designated as the Contracting Officer’s Representative and is thus given oversight over the technical aspects of the contract. The PE also ensures that the Incremental Contractor Preliminary Inspection (ICPI), Test Readiness Review (TRR), Government Preliminary Inspection (GPI), Contractor Final Inspection (CFI), and Government Final Inspection (GFI) are conducted in accordance with the contract, the TTEMP, Test Procedures, Test/Inspection Report and any other applicable documents. 

1.5 Acquisition Strategy.

The IPT develops an acquisition strategy that will serve as the road map for program execution, from program initiation through post-production support. A primary goal in developing an acquisition strategy is to minimize the time and cost of satisfying an identified, validated need, consistent with common sense and sound business practices. The acquisition strategy evolves through an iterative process and becomes increasingly more definitive in describing relationships of the essential elements of the program.  

The AIR 4.9 DIRECTOR OF RESEARCH AND ENGINEERING MEMORANDUM (DOREM) 4200.16a provides a description of the steps involved in preparing an acquisition package.  DOREM 4200.17 provides policy regarding the preparation of the computer hardware and software sections of a procurement package.  Additionally Code 49 has provided software tools to assist the PE in the development of the acquisition package.

Guidance and/or generic language for sections of a Request for Proposals (RFP) package that address T&E is presented below for the following:


a. Procurement Planning Conference


b. Statement of Work


c. Statement of Objectives


d. Specification


e. Contract Data Requirements List


f. Contract schedule


g. Source Selection Document

Tailoring will be necessary to ensure applicability to the particular trainer and procurement process being utilized.

1.5.1 Procurement Planning Conference 

The IPT must determine the strategy for the proposed acquisition early in the planning process in conjunction with determination of need and market research.  Comprehensive advance planning by the IPT assisted by senior competency leaders is essential for the successful execution of acquisition programs.  A Procurement Planning Conference (PPC) process has been established to provide senior competency leader involvement and insight into the proposed acquisition strategy and associated milestones. This process is coordinated through the Acquisition Processes Office Acquisition Executive (AE) and is intended to minimize iterative in-process review and potential rework throughout the acquisition process.   The PPC agenda includes discussion of Test Evaluation and Acceptance Procedures.  See https://cws.ntsc.navy.mil/refer/acqguide/ppcagend.htm for a complete list of PPC agenda items.  For policies and procedures governing the PPC refer to: https://cws.ntsc.navy.mil/refer/acqguide/ppc.htm 

1.5.2 Statement of Work.  

The SOW can be either Government or Contractor generated. When the Government generates the SOW:

· The Government submits the SOW to the contractor as the requirements document

· The Government identifies evaluation factors in Section M of the RFP to provide guidance.

· The Government states the instructions to the contractor in section L of the RFP that task the contractor to submit their proposal based on the SOW.

When the contractor generates the SOW:

· The Government submits the Statement of Objectives (SOO), described below,  to the contractor as the requirements document.

· The Government identifies the evaluation factors in section M of the RFP to provide guidance.

· The Government states the instructions to the contractor in section L of the RFP that task the contractor to write a SOW based on the SOO.

The system inspection requirements stated in the SOW should define the work efforts required for contractor and Government activities to support T&E.  Items that should be addressed are: TTEMP content, management and execution; Navy Preliminary Evaluations (NPE); Test Readiness Review (TRR), incremental testing concepts; and in process and Quality Conformance Inspection (QCI) requirements.   

Section 3.2.12 of the SOW defines how the program T&E plan is to be drafted and implemented.  

A typical program T&E flow could consist of the following:


a. Trainer Test and Evaluation Master Plan.  The TTEMP outlines contractor and Government roles and responsibilities for all trainer testing.  A preliminary TTEMP is provided as an attachment to the RFP SOW and becomes the baseline document used to define and execute program T&E functions.  The contractor should update the TTEMP with regular reviews at each design or progress review.  Test entrance/exit criteria, test resources, and scheduling are discussed.  The trainer user representatives guide the development of mission scenarios to be utilized in the Government test periods.  The forum for TTEMP reviews should be a Test Evaluation and Acceptance IPT (T&E IPT).  


b. Navy Preliminary Evaluation.  Government subject matter experts (SMEs) conduct brief hands-on evaluations of the trainer starting in the early integration stages to uncover and resolve any gross misunderstandings over the performance requirements.  For example, Flight Test Engineers and pilots participate in the vehicle dynamics testing for flight simulators.


c. Incremental Contractor Preliminary Inspection (ICPI).  In the course of TTEMP updates, prior to or during the Hardware/Software Integration (HSI) phase, the contractor should identify those systems, subsystems, hardware and software configuration items, etc., that can be tested incrementally.  The TP and TIR's should be prepared by the contractor and incrementally delivered to the Government for review and approval prior to commencement of the incremental testing during the ICPI.  Government approval of TP and TIR increments should address scope and basic methodology, not step by step detailed procedures.  The intent here is to allow a staged development of the TP and TIR in consonance with a realistic HSI and contractor check out process.


d. Test Readiness Review (TRR).  The TRR will be the Government's decision milestone in determining the completion of ICPI and the commencement of the QCI.  The TRR will consist of a review of all ICPI test results, contractor certification of test readiness, and a brief (one day or one mission) actual exercise by the FPT.  TRR entrance and exit criteria are to be developed and documented prior to this time in the TTEMP update process.  The TRR may be conducted on an incremental basis if the ground rules are established ahead of time in the TTEMP.  The TRR should only be required on the first article or prototype.  


e. Quality Conformance Inspection.  The QCI is the Government's formal acceptance inspection period.  The QCI consists of the Functional Configuration Audit (FCA), which is primarily made up of the functional performance tests in the TP and TIR, and the Physical Configuration Audit (PCA), which basically establishes that documentation reflects the "as-built" configuration of the trainer.  The FCA process commences with Government Preliminary Inspection (GPI), usually in the contractor's facility.  Shipping authorization is contin​gent on successful completion of GPI.  On-site portions of QCI are Contractor Final Inspection (CFI) and Government Final Inspection (GFI).  Successful completion of QCI is the basis for trainer Acceptance.

Provided below is an outline of SOW requirements addressing the above trainer inspection process.  Generic SOW templates and instructions can be obtained from https://cws.ntsc.navy.mil/refer/acqguide/acqpack.htm - rfp.    The detailed SOW language includes the concepts of a TTEMP, incremental delivery of the TP and TIR, incremental structure of the contractor preliminary inspection process, and a comprehensive Test Readiness Review (TRR) prior to QCI.

1.5.2.1 Sample SOW Structure.

Section    


                       Title                                               

TE3.2.12


System Test Evaluation and Acceptance (T&E)

TE3.2.12.1


Responsibility for Tests

TE3.2.12.2


Test Authority

TE3.2.12.3


Test Evaluation and Acceptance Program Planning

TE3.2.12.4


Establishment of the T&E Integrated Project Team

TE3.2.12.5


Test Resources and Facilities

TE3.2.12.6


Test Methods

TE3.2.12.7


Test Criteria

TE3.2.12.8


Tolerance Data

TE3.2.12.9


Alignment

TE3.2.12.10


Test Log

TE3.2.12.11


Changes During Testing

TE3.2.12.12


Changes after Testing

TE3.2.12.13


T&E Deficiency Reporting System

TE3.2.12.14


T&E Program Components

TE3.2.12.14.1

In-Process Inspection

TE3.2.12.14.2

Navy Preliminary Evaluation

TE3.2.12.14.3

Incremental Contractor Preliminary Inspection

TE3.2.12.14.4

Test Readiness Review

TE3.2.12.14.5

Quality Conformance Inspection

TE3.2.12.14.5.1

Functional Configuration Audit Process

TE3.2.12.14.5.1.1

Government Preliminary Inspection

TE3.2.12.14.5.1.2

Contractor Final Inspection

TE3.2.12.14.5.1.3

Government Final Inspection

TE3.2.12.14.5.2

FCA Components



TE3.2.12.14.5.3

Physical Configuration Audit



1.5.3 Statement of Objectives

The Statement of Objectives (SOO) provides basic, top-level objectives of an acquisition and is provided in the request for proposal (RFP) in lieu of a government-written statement of work (SOW). It provides potential offerors the flexibility to develop cost-effective solutions and the opportunity to propose innovative alternatives meeting the defined objectives
.  The essence of the SOO is to allow the contractor to provide the government with the requirements and “Statement of Work” that effectively and efficiently fulfill the project objectives as provided in the SOO.  It is important that the PE understands that the SOO does not establish requirements or deliverables.  It is the Project Engineer’s responsibility to ensure that the contractor’s proposal provides the government with a clear and traceable understanding of what the government will get.

Refer to https://cws.ntsc.navy.mil/refer/acqguide/soo.htm for more detailed information regarding the purpose and use of the SOO. 

Use of the SOO instead of the SOW does not eliminate the need for a test plan.  A TTEMP may be included as part of the acquisition package or the contractor may be required to provide a test plan.  The only differences would be the Data Item Description used for the Test Plan.  If the contractor is originating the test plan, then DI-NDTI-81284 should be used.  If the TTEMP were included as part of the acquisition, then DI-ADMIN-80925 would be used to modify the TTEMP as necessary.  The Contract Data Requirements List section below expands on the Data Items.
1.5.4 Specification

Section 3 of a specification should be written with testing or examining in mind.  Each paragraph should be written with thought given to "how is the contractor going to demonstrate compliance?”  As defined in MIL-STD-961D, Notice (1), Section 4 of a specification should address methods of verification.  Section 4 should include all verifications to be performed to determine that the entity to be offered for acceptance conforms to all requirements in section 3 of the specification.  This section should not include quality assurance provisions that belong in the contract, such as responsibility for inspection, establishment of quality or inspection program requirements, warranties, instructions for non-conforming items, and contractor liability for nonconformance.

Traditionally, two military specifications, MIL-Q-9858 and MIL-I-45208, were cited in the trainer specification to implement a QA program in the contract.   With acquisition reform, these requirements were cancelled in favor of the ANSI/ASQC Q-9000 series or the ISO-9000 series standards.  These standards are intended as models for quality management systems, not as mandated detailed requirements.  Requirements for quality programs can be referenced in Section C, Section E, Section L, and Section M of the contract schedule or in the SOW. 

The SOW defines the in-process inspection and QCI requirements and normally has precedence over the specification.  Section 4 of the trainer specification should not impose additional QA requirements.  

Https://cws.ntsc.navy.mil/refer/acqguide/acqpack.htm#rfp provides detailed instruction for generating specifications

1.5.5 Contract Data Requirements List (CDRL)
This section provides guidance for the data items most closely associated with T&E of the trainer.  Tailoring is usually required.  These items should be included in the CDRL:


a. Trainer Test and Evaluation Master Plan


b. Trainer Criteria Report


c. Test Procedure and Test/Inspection Reports


d. Configuration Audit Plan/Report

1.5.5.1 Trainer Test and Evaluation Master Plan (TTEMP)

TTEMP outline and content guidance is based on DoD 5000.2-R, Appendix III, and tailored to accommodate trainer acquisitions.  See https://cws.ntsc.navy.mil/refer/acqguide/ttemp.htm for TTEMP outline and content guidance.  

Reference to a CDRL annex, in Block 16 of DD Form 1423, is required to properly tailor the Data Item Description (DID).  Additional tailoring may be required if the TTEMP is a subset of a Government generated TEMP in a major weapon system acquisition program.

Various Data Items (DI) have been used to support the test plan.  The test plan more commonly takes the form of a TTEMP.  However, some programs have chosen to use methods less formal than a TTEMP.  It is ultimately the responsibility of the Project Manager (PJM) to decide what test procedure is appropriate for his program.  However, it is the PE’s responsibility to provide the PJM with a test plan that accomplishes the goals and objectives of T&E.  The following is a list of DI’s that have been used for T&E:

· The Test and Evaluation Program Plan (TEPP) Data Item (DI-NDTI-81284) describes the contractor’s plan for conducting tests and analyzing the test results to show how the system will satisfy the requirements of the applicable design specification. Used when the contractor is originating the Test Plan.

· Scientific and Technical Reports (DI-MISC-80711) describe and disseminate the precise nature and results of analytical studies, research, development, test and evaluation (RTD&E).  

· Revisions to Existing Government Documents (DI-ADMIN-80925) provide revisions to a government document in the same format as the original document.  This DI would be used when the TTEMP is provided as an attachment to the contract.

Regardless of the test plan chosen, the test plan should contain all of the elements of a TTEMP.  Therefore the remainder of this document generically refers to the test plan as a TTEMP.  Use block 3 of CDRL form DD 1423-1 to subtitle the DID as TTEMP.

Due to anticipated changes and lack of early availability of the TTEMP data, the plan should be requested in four (4) increments, as a minimum.  These incremental submissions should be associated with the System Requirements Review (SRR), Preliminary Design Review (PDR), Critical Design Review (CDR), and Test Readiness Review (TRR).

The first submittal should be based on: 

1. the baseline Government preliminary TTEMP provided as an attachment to the RFP SOW; 

2. the contractor's proposal and his understanding of contractual requirements impacting trainer T&E; and 

3. the TTEMP outline and content guidance provided in the annex to the CDRL exhibit.

For large programs having incremental design reviews, and for programs with high technical risk, the project engineer may increase the number of TTEMP submissions.  These additional submissions should be associated with the incremental design reviews and program progress reviews as appropriate.

Draft TTEMP submissions completed by the Contractor shall be submitted to the Government no later than 30 days prior to the next designated requirements, design, progress, or test readiness reviews.

The Government will participate with the contractor (utilizing the TEWG forum) in a review and update of draft TTEMP submissions at designated reviews with Government approval to follow once all corrections have been incorporated.  Upon the successful completion of the Test Readiness Review (TRR), the TTEMP should have reached a level of comprehensiveness, maturity, and stability that will require no further changes during the remaining Government inspections, audits, and tests.

1.5.5.2 Trainer Criteria Report (DI-MISC-81281)

This data item is essential for flight trainers primarily because of the complexity of the real world flight characteristic data needed to validate flight fidelity.  The Trainer Criteria Report (TCR) should be utilized for all types of trainers since it contractually requires the contractor to assemble all validation data and identify data sources prior to an identified data freeze date (typically CDR but see discussion below).  Government review and acceptance of the TCR should be a prerequisite for TP and TIR approval since the TCR contains data to be used as the basis for test conditions and expected test results.  For Navy/USMC flight trainers, Government test agencies are the primary source of aircraft flight characteristics data; therefore, Government review and approval of the TCR is the mechanism for ensuring that the contractor has obtained all applicable data and understands how to interpret it.  Subject matter experts (SMEs) familiar with the real world systems operation and test methods should review the TCR.  A primary Government reviewer is the test agency that generated the real world system (aircraft) data being incorporated in the TCR.  The TCR should be submitted in a minimum of two increments: a preliminary at the time of software PDR; and a final at CDR or in conjunction with an appropriate data freeze date.  Updates should be submitted as required.  The appropriate data freeze date may be some significant milestone in the testing program for the real world system/aircraft where a meaningful amount of data useful to the trainer test design (not system design) becomes available.  Be aware that the data freeze date for test criteria data can be somewhat later than data freeze date for design data - Section F of the contract allows for this.

1.5.5.3 Test Procedure (TP) (DI-NDTI-80603)and Test/Inspection Report (TIR) (DI-NDTI-80809B)  

The Test Procedure and Test/Inspection Reports (TP and TIR) DIDs were selected to replace the Trainer Test Procedures and Results Report DID (TTPRR) which was cancelled.  Combined, these DIDs provide the vehicle for conducting and recording the trainer acceptance.  They should be developed incrementally in accordance with the specified DID and the TTEMP. Complex trainer testing, such as flight dynamics validation and visual system performance, can be conducted with various test methodologies, some more adequate than others.  A Test Methods Guide is provided as Appendix A of this Guide to establish a common basis for dialog between the Government and contractor early in the TP and TIR development process.  The TP and TIR should include detailed mission scenarios based on data provided via the TEWG/TTEMP process.  The TP and TIR should be submitted in increments agreed upon during the TTEMP process.  Each incremental TP and TIR submittal should be submitted to the Government in draft form no later than 30 days prior to commencement of the covered test.  Upon Government approval, each TP and TIR increment is available for use during ICPI.  The TP and TIR are not complete until all QCI requirements are included.

Older programs used the Trainer Test Procedures and Results Report DID (TTPRR) (DI-T-25594C).  If desired, modifications to existing programs can use the existing TTPRR.  However, any modifications to the TTPRR must be accomplished by using the Revisions to Existing Government Documents (DI-ADMIN-80925) DID.  

1.5.5.4 Configuration Audit Plan/Report (DI-CMAN-80556A/DI-CMAN-81022A)  

The Configuration Audit Plan is a contractor deliverable item and describes the requirements for conducting the FCA and PCA.  Following completion of the FCA/PCA the contractor issues the results of both audits as a single deliverable item called the Configuration Audit Report.

1.5.6 Contract Schedule 

The contract schedule has precedence over all other contract documentation, i.e., if a contract clause in Section H of the contract schedule conflicts with a CDRL, SOW or specification requirement the H clause will dominate, eliminating or weakening the conflicting CDRL, SOW or specification requirement.  It is the project engineer's responsibility to outline the scope of the trainer development effort, to clearly define the trainer performance characteristics, and to ensure that the contract schedule and its attached technical documentation correlate.

The contract schedule links together the SOW, specification, and CDRLs.  MIL-STD-490 for specifications and MIL-HDBK-245 for statements of work indicate that what can be quantified or qualified go into the specification, everything else goes into the SOW.  There has been a tendency to put too much into the contract schedule; i.e., special H clauses for QA, parts control, etc.  A rule of thumb is to let the contract schedule address the contract administration requirements: quantities; delivery schedules and locations; payment criteria; Government mandated clauses; etc., with the trainer performance and process requirements referenced in, and attached to, the contract schedule.

The typical NAVAIR ORLANDO  procurement cycle includes preparation of a procurement package which evolves into a solicitation (often referred to as a request for proposal) and finally into a formal contract.

Government procurement documentation is prepared in accordance with the uniform format specified in Federal Acquisition Regulation (FAR) 15.406.1.  The FAR subdivides the procurement documentation into the following for solicitations and contracts: schedule (Sections A through H), contract clauses (Section I), list of documents, exhibits, and other attachments (Section J), and representations and instructions (Sections K, L, M).  Sections K, L, and M are most relevant before contract award.

The contract specialist prepares the contract schedule included in the procurement package with inputs from the project team.  The contract schedule should address T&E requirements and intentions of planned Government testing activities with the project engineer responsible for providing these inputs.  The following outlines contract schedule suggestions relative to T&E requirements:

1.5.6.1 Section B - Supplies and Services 

This section of the contract schedule lists separately priced line item or sub line item deliverables such as; documentation, trainer system(s), conferences and elements of integrated logistics support.  Each separately priced deliverable requires: definition of the performance requirements for the supplies or services; a delivery milestone schedule; and acceptance criteria.  Each of these items is referenced in other sections of the contract schedule.  Trainer system T&E is not normally listed as a separate deliverable, but is embedded in the line item or sub line item for the trainer system.  In formulating Section B, the project engineer should ensure T&E requirements for CDRL's (test plans, test procedures, etc.) and conferences (PDR, CDR, TRR, etc.) are addressed.

1.5.6.2 Section C - Description/Specification  

This section of the contract schedule defines the SOW, specifications, data item descriptions or contractor performance responsibilities applicable to each line item or sub line item.  The important concept here is that every line item to be delivered under the contract must be described or identified.  The SOW, specification and data item descriptions are attached to the contract schedule and listed in Section J for easy reference.  The contractor's conference support requirements are identified in this part of the contract schedule.  Since normally there is not a separate line item for trainer acceptance no unique T&E requirements are addressed in this section.  Section C is also where the offeror/contractor's technical proposal is referenced if that proposal is to be incorporated wholly or in part into the contract.

1.5.6.3 Section D - Packaging and Marking  

T&E is not affected by this section of the contract schedule.

1.5.6.4 Section E - Inspection and Acceptance  

This section of the contract schedule outlines the inspection and acceptance requirements for each line item or sub line item by referencing the appropriate attached contract documents.  The SOW addresses inspection requirements and is typically referenced to define the trainer system acceptance criteria.

1.5.6.5 Section F - Deliveries and Performance  

This section of the contract schedule outlines the requirements for the major milestones relative to when and where each line item or sub-line will be delivered.  The major milestones may include design reviews, design freeze date, ICPI, TRR, GPI, CFI, GFI and acceptance, and are normally indicated as completion dates relative to contract award.  Be aware that the data freeze date for test criteria data can be somewhat later than the data freeze date for design data.  See the section of this guidance document regarding the TCR for rationale.  The development of this section is not trivial.  The milestone delivery schedule is often erroneously based upon some unachievable date specified to coincide with the availability of facilities, or perhaps the initial operating capability of the weapon system the trainer is designed to support, or upon the assumption that the QCI will proceed solely based upon the contractor stating that CPI is complete.  The project engineer should forecast a milestone schedule for each deliverable based upon the complexity of the trainer and the expectation of the contractor's ability to progress toward acceptance while ensuring satisfaction of contract requirements.

1.5.6.6 Sections G, H, I, J, K 

The contract specialist develops these sections.

1.5.6.7 Section L - Instructions, Conditions and Notices to Offerors  

This section, developed by the contract specialist from Technical Proposal Requirements submitted by the Project Engineer, is based upon the source selection plan and the project engineer inputs in the procurement package.  This section contains solicitation provisions and other information and instructions to guide offerors in preparing proposals.  Instructions may specify organization of proposals such as administrative, management, technical or cost data.  The intent here is to establish a standardized proposal format for all offerors.

This section and Section M below are critical.  These sections are pivotal in determining whether or not the right contractor is chosen.  Planning and strategy regarding these sections should take place at the very beginning of concept development.

1.5.6.8 Section M - Evaluation Factors for Award  

This section is prepared by the contract specialist based upon the source selection plan and project engineer inputs provided in the procurement package.  This section informs offerors of the factors that will enter into the evaluation of proposals and the relative importance of those factors.  Section M must correlate with Section L.  Each procurement will be unique and the project engineer should formulate the importance of T&E factors relative to other program requirements.  T&E should be identified as a critical evaluation factor and the general proposal evaluation criteria for T&E should be identified, with other evaluation criteria.  Some general T&E criteria outlined in this section may include:


(1) Offeror understands, and has addressed, the T&E requirements in the request for proposal?


(2) The proposed test schedules are reasonable relative to the scope of the trainer development effort?


(3) The offeror has identified, and has at his disposal, the resources necessary to adequately support the T&E effort?


(4) That any proposed incremental tests are independent, contain feasible entrance and exit criteria, and after successful completion of the incremental tests will not require further testing?


(5) That the offeror understands and adequately addresses the test sequence relative to CDRL deliveries and test milestones?

1.6 Source Selection Documents  

Planned T&E activities should be a major consideration during the source selection process.  Source selection documents for the acquisition should reflect the importance of the T&E process to overall success of the program.

Engineering & Manufacturing Development Phase

The Engineering & Manufacturing Development Phase, also called acquisition phase, commences after contract award.  This section describes the elements pertaining to the planning and execution of trainer T&E.  Test planning is supported by certain contract items as discussed under contract monitoring.  Actual testing by Government team members is discussed in the test and evaluation section.  A TTEMP is utilized as a living document throughout the acquisition phase to guide the planning and execution of trainer T&E.

1.7 Contract Monitoring

The period after contract award and prior to formal government acceptance testing is the contract monitoring period.  During this period, the project engineer should utilize the TTEMP process to ensure compliance with all contract package elements associated with T&E.  Failure to do so will undermine the efficiency and effectiveness of Government acceptance testing.  Specific contract deliverables produced during contract monitoring period for T&E are:

a) TTEMP - regular updates

b) Trainer Criteria Report (TCR) - prerequisite for TP and TIR 

c) Navy Preliminary Evaluations (NPE) - periodic subject matter experts (SME) tests for early assessment

d) TP and TIR  - incremental submittal

e) ICPI - incremental process

f) Test Readiness Review (TRR) - proof of readiness for Government acceptance testing

As previously indicated, the TTEMP is a deliverable document developed by the contractor in compliance with the requirements defined in the SOW.  The project engineer, during the procurement package development phase, should define the TTEMP delivery schedule.  It is recommended that the TTEMP be delivered prior to, and placed on the agenda for, each major milestone.  The final TTEMP acceptance should be included in the acceptance criteria for the TRR.

The TCR is normally accepted during the CDR prior to either design freeze or a specified data freeze date.  This document forms the basis for the development of the TP and TIR.

Guidance for Navy Preliminary Evaluations (NPEs), TP, TIR and Test Readiness Review (TRR) with respect to the contract monitoring activities is available in other sections of this guide.  Some guidance on the contractor preliminary inspection and the events leading up to this inspection is offered here.

In the traditional trainer development process, the Hardware/Software Integration (HSI), TP and TIR generation/approval, and CPI are serial events.  This usually causes the contractor inspection phase of the trainer development to become contentious; the contractor is familiar with the simulation system, but is seldom familiar with the weapon system equipment embedded in the trainer, therefore not all the deficiencies are identified.  The Navy Preliminary Evaluations (NPE) process helps considerably to alleviate this problem.  After the traditional CPI, the number of deficiencies and the magnitude of the errors in the TP/TIR found during GPI often frustrate the project engineer .  Experience has indicated that the contractor's inspection phase was nothing more than an extension of the Hardware/Software Integration (HSI).  More contractor effort was diverted toward resolving HSI problems at the expense of TP and TIR generation and utilization for a rigorous CPI.  As a result, the Government's T&E program during the QCI is where most deficiencies are identified and corrected.

The T&E process changes described in this guidance document, i.e., early identification of test requirements outlined in the TTEMP, implementation of incremental TP and TIR deliveries and testing during ICPI, and the assignment of test completion accountability to the contractor's QA representative should increase the contractor's probability of success.  The Test Readiness Review (TRR) is the key milestone for the Government to decide if the contractor has adequately prepared the trainer for acceptance testing.  TRRs shall be conducted to assess the following:


- Comprehensiveness and maturity of the TTEMP.  Has the TTEMP reached a level where no further changes will be required during the remaining Government tests?


- Adequacy of the contractor conducted tests or, incremental tests, during ICPI.  Do the recorded and expected results agree?  Is the contractor's progress adequate to meet the next milestone (typically the GPI portion of QCI)?


- Adequacy of TP and TIR, or sections of the TP and TIR if incrementally delivered.  Are the test procedures complete?  Can the Government demonstrate that the trainer performance satisfies contract requirements?  Do the test procedures comply with test plans?


- Adequacy of the operational and support documentation.  Are NATOPS, avionic equipment and weapon system operator manuals, tactics manuals, weapon system databases and models available?  Are the trainer system computer operators manual, instructors utilization handbook, software users manual available and adequate?  Are changes to the accepted test plans required as a result of TP and TIR testing?


- Adequacy of the test support equipment and contractor resources.  Has all the support test equipment been identified and is it available?  Are the facilities adequate?  Does the contractor have the proper manpower mix, i.e., are discrepancies corrected as they are discovered?


- Successful completion of specified mission scenarios conducted by the FPT.  Did the mission results indicate adequate trainer maturity to consider development complete, allowing commencement of QCI?

1.8 Test and Evaluation

The following provides guidance to the project engineer for conducting Government testing.  Government test events are Navy Preliminary Evaluations (NPEs) during trainer development, Test Reviews, the QCI, and formal trainer acceptance.  Test planning for each event should be completed prior to the start of testing by utilizing the TTEMP process.

1.9  Navy Preliminary Evaluation  

The Navy Preliminary Evaluations (NPE) is a tool for early identification of problems.  The NPE concept was borrowed from the aircraft flight test process and adapted to flight simulators.  The NPE concept can be applied to any complex training system.  NPE's were first used on OFT/WST when it was discovered that gross flight fidelity deficiencies were too complex to correct properly if discovered late, such as during acceptance testing.  The NPE process provides trainer contractors with early feedback from Navy subject matter experts (SMEs) (test pilots and flight test engineers) with sufficient development time to analyze problems and implement proper solutions.


a. Generic SOW requirements for NPEs are presented in a previous section of this guide.  The use of the NPE concept must be tailored to each individual contract.  As few as one NPE may be sufficient for some trainers, while several may be required if a contractor gets into technical difficulties.  The main benefit derived from the NPE is an early look at the contractor's efforts.  If the contractor has misunderstood a particular requirement, the project engineer can identify it early enough to allow the contractor time to take corrective action and still meet schedule.  The NPE is an important "hands-on" opportunity for the contractor to interact with weapon system subject matter experts (SMEs) early in the trainer development process.


b. It is important to keep in mind that the NPE will be conducted at a time when the trainer is not fully operational and the contractor is still working out many of the bugs.  Close coordination with the contractor is required in performing the NPE, and the Government evaluators must be controlled to stay within the scope of the contract.  The contractor may be very hesitant about having the Government inspect the trainer early in development with possibly many unresolved Hardware/Software Integration (HSI) issues.  The contractor may fear that the NPE team will conclude that the contractor is producing a poor product.  Both the contractor and the NPE team should understand that these early evaluations have mutual benefit.  Stress to the team members that a professional attitude is required.  The purpose of the NPE is not to find fault with or harass the contractor, but to assist him in meeting his schedule by providing early warning of potential trouble areas.


c. A method for recording NPE findings must be established.  The DR used for regular inspection is a convenient format.  However, DRs generated during NPE testing are intended for advisory purposes to point out major problem areas, whereas during an inspection period, DRs are written against all deficiencies found.  For NPEs, DRs should be written only for those areas that appear to be early indicators of incorrect design.  For instance, if a GFE box has not yet been installed, a DR would not be appropriate during the NPE.  However, if the GFE box is being fed incorrect stimulation signals, a DR is definitely indicated.  The test team must plan for the ranking and disposition of NPE DRs during the TTEMP process prior to the NPE events.


d. The contractor's success with corrective action for NPE DRs is a determining factor for the scope of follow-on NPEs or the need to schedule additional NPEs.  The final NPE can be used as an indicator of trainer maturity and contractor readiness for the Test Readiness Review (TRR).  The TRR is the event that determines readiness for GPI, not the final NPE.

1.10 Test Reviews

Technical reviews allow the Government an overview of the evolving system design and an opportunity to evaluate its capability to satisfy trainer performance requirements. The objectives of the reviews are to search out design weaknesses, faulty designs, or designs that may be cost drivers.  The roles of IPT members during technical reviews are shown at https://cws.ntsc.navy.mil/refer/acqguide/reviews.htm#2 .  Additional information on the process and procedures for technical reviews can be found in the DIRECTOR OF RESEARCH AND ENGINEERING MEMORANDUM 4200.18 (DOREM).  

Acquisition reform has changed the specifics of the reviews and audits normally conducted during the development of systems/subsystems/items. Under the new policy, it becomes essential to develop up front a strategy for conducting the technical reviews, audits and other forms of communication such as technical interchange meetings to provide the insight to monitor risk as the development process matures into production. 

The technical review process includes the following elements:

· System Requirements Review (SRR)

· Software Specification Review (SSR)

· Preliminary Design Review (PDR)

· Critical Design Review (CDR)

· Hardware Software Integration (HSI)

1.10.1 System Requirements Review (SRR)

The purpose of the SRR is to ascertain the adequacy of the contractor's efforts in defining system requirements and to determine initial direction and progress of the contractor's system engineering management effort and their convergence to an optimum and complete training system configuration. The SRR reviews the contractor's understanding of the contract requirements documents (specification, SOW, SOO, contract schedule, etc.).

1.10.2 Software Specification Review (SSR)

The purpose of the SSR is to review the finalized Computer Software Configuration Item (CSCI) requirements and operational concept. 

1.10.3 Preliminary Design Review (PDR)

PDR is conducted after preliminary design efforts, but before start of detail design. This review is the first opportunity for the Government to closely observe the Contractor's hardware and software design. The Contractor is expected to describe all design changes made with respect to the original design disclosed in the technical proposal and to provide rationale for the changes. The contractor may also provide a hardware or hands-on demonstration of some of the preliminary designs to better illustrate important aspects. 

Director of Research and Engineering Memorandum (DOREM) 4200.18 provides policy and guidance regarding the preparation for, and conduct of, Preliminary and Critical Design Reviews (PDR and CDR). 

1.10.4 Critical Design Review (CDR)

CDR shall be conducted for each configuration item before release of design for manufacturing. For large complex configuration items, the CDR may be a progressive or incremental review, culminating in a system level CDR which essentially reviews the completeness of preceding CDRs and ensures adequate interfaces between the configuration items. 

Director of Research and Engineering Memorandum (DOREM) 4200.18 provides policy and guidance regarding the preparation for, and conduct of, Preliminary and Critical Design Reviews (PDR and CDR). 

1.10.5 Hardware Software Integration (HSI)

HSI is the contractor’s effort to integrate the software with the hardware in order to begin construction of the functional training system.  Depending on the nature of the design, HSI can frequently be an incremental process. Therefore, it is possible to begin testing on subcomponents of the training system before the entire system is fully integrated. 

1.11 Quality Conformance Inspection  

The QCI is conducted in two portions (FCA and PCA) after completion of ICPI and a successful Test Readiness Review (TRR) that produced an approved TP and TIR, a complete set of contractor test results, and a successful mission scenario demonstration by the FPT.  The completion of ICPI and a successful TRR are the prerequisites for the commencement of the QCI.  The FCA portion of QCI verifies that trainer performance satisfies specification requirements by conducting a series of tests and inspections in the contractor's plant (in-plant) and at the trainer installation site (on-site) using Government approved TP and TIRs.  The in-plant tests and inspections include in-process inspections and GPI.  On-site tests and inspections are comprised of CFI and GFI and are used to verify that the trainer is the same as tested in-plant.  The in-plant and on-site tests are conducted as documented in the TTEMP.  The PCA portion of QCI verifies the "as-built" trainer configuration with design documentation.  The PCA is accomplished incrementally both in-plant and on-site.  The successful completion of the QCI process, including both FCA and PCA tests and inspections, forms the basis for formal acceptance of the trainer.

1.11.1 Functional Configuration Audit  

Configuration audits verify that the configuration identification for a configured item is accurate, complete, and will meet specified program needs. 

A typical set of TP and TIR tests expected for a complex Weapons Systems Trainer is outlined below:


Visual Inspections

Functional Tests


Computer Systems



Trainee Station



Cold Start


Instructor/Operator Station



Visual System



Motion System



Ancillary Items



DORT



Vehicle Dynamics



Tactical Systems


Operation/Mission Tests


Training Scenarios



Threat Environment



Malfunctions



Database Verification/Correlation


Surveys


Thermal



EMI Suppression



Maintainability



Reliability



Human Factors


Appendices


Specification Cross Reference



Power Up/ Power Down Procedures



Cold Start/Warm Start Procedures



System Initialization



Equipment Layout



DR System



Test Results Summary

The organization and sequence of this TP and TIR list is significant in that testing begins with the fundamental components of the trainer - with the first item being the computer system.  Subsequent tests bring in more components in a more or less logical build-up of the subsystems.  Operation/mission tests on the fully integrated trainer are conducted after functional tests of the major subsystems have been completed.  The Appendices are a convenient place for certain tests and other information that is referred to repeatedly during TP and TIR test events.

1.11.2 Physical Configuration Audit  

The PCA is a formal evaluation of the "as-built" version of the trainer conducted against the design documentation.  The PCA is conducted in accordance with established configuration management procedures. 

1.11.3 Test Planning and Execution  

The project engineer should consider the following items during planning for and execution of test and evaluation.


a. Test Plan.  The TTEMP should include a detailed government generated QCI test plan before the start of the test.  Team members, typically including the project engineer, engineering specialists, fleet user personnel, and trainer custodians, should be defined in the test plan.  The test plan is the vehicle to make sure that test participants know what is expected of them.  It is also essential to have a written plan available to fall back on during the frenzy of activity that occurs in testing.  The TTEMP process should be used to coordinate the QCI test plan with both the contractor and the members of the Government test team as early as possible.  Otherwise the project engineer may arrive on-site and find that various people have different ideas about what should be tested and how.  The first day of testing is not a good time to start planning.  A word of caution: if proper SOW language was not used for the procurement, then the contract may not have a requirement that the contractor perform tests in accordance with "the TP and TIR and other Government approved test plans."  In that case, the project engineer still writes the test plan, but has to be very careful not to impose it on the contractor.  Try to get him to agree to the procedure instead.


b. Government Test Director.  The project engineer will be the Government test director for the inspection and will be responsible for the actions of the test team.  The Government test director duties and responsibilities should be described in detail in the TTEMP.  Primary duties include controlling and directing Government test team efforts, coordinating test schedule changes, ensuring that test documentation and contractor support is available, maintaining logs, identifying and categorizing deficiencies, interpreting contract requirements, resolving test team conflicts, and acting as Government spokesman in dealing with the contractor.


c. Delegation.  The project engineer may at times need to delegate Government test director responsibilities to someone else during periods of absence.  It is strongly recommended that the project engineer delegate the job only to a NAVAIR ORLANDO  project engineer or an engineer from the AIR 498 In-Service Engineering Office (ISEO) responsible for the trainer installation site.  The delegated Government test director can be a fellow project engineer from your code on loan to your project or one of the junior engineers in training.  ISEO engineers make excellent Government test directors, especially for modifications.  When delegating Government test director responsibilities, make sure that the delegated Government test director understands the limits of his authority.  The duties should be documented in the TTEMP prior to any Government testing.


d. Software Baseline.  Software related problems generate a large portion of the DRs written during Government acceptance testing.  It is very important for the project engineer to define how the software baseline is going to be controlled.  Ground rules for cold starts and "warm" starts must be established.  This should be documented in the TTEMP prior to start of QCI.


e. Test Log.  A very important task for the project engineer is the maintenance of a test log.  An in-plant and on-site test log must be maintained.  The log should make note of all significant events during the test.  Especially note all computer halts, power glitches, burning odors, catastrophic failures, etc which are experienced.  If things do not go well and a decision is made to terminate testing, the log can be used quite convincingly to show the contractor that it would be futile to attempt a claim for Government delay resulting from project engineer's actions.  If a claim is filed, it will also be the major source of material for rebuttal.


f. Trainer Access.  Control of the trainer is critical during Government testing.  Upon arrival each day, do not begin testing and do not allow any Government personnel on the trainer until the contractor has released the trainer to the Government.  Likewise, allow no contractor personnel on the trainer while the Government has control unless the contractor has the project engineer's permission.  Return control of the trainer to the contractor whenever the Government is not using the trainer (during lunch, Government meetings, end of the day, etc).  Be sure that the Government team is briefed that no tests are to be started without first checking with the project engineer.  One of the biggest problems the project engineer may have is team members walking onto the trainer to rerun a test without first informing the project engineer.  If the contractor happens to be doing modifications to the trainer at the time, the government could be liable for any damage done.  Likewise, do not permit the contractor to work on the trainer while under Government control unless the actions are coordinated with the project engineer.  Many tests have been restarted because someone touched a terminal "unrelated to the test" during an inspection.


g. Conduct of Tests and Inspections.  There are two schools of thought as to the best method to conduct testing.  One method is to run through the entire TP and TIR, working two shifts per day to complete the tests as quickly as possible.  The Government test team then departs and leaves the contractor to correct all DRs.  When the DRs have been corrected, the team returns and retests.  The second method of test is to test one shift per day, leaving enough time for the contractor to correct DRs on the second and third shifts.  Corrections are made to the trainer daily and the team stays in place until the inspection is complete.  In actual fact, most testing falls somewhere between these two ends of the spectrum.  It is best to decide which method the project engineer prefers before start of the test and write that into the test plan.  Events may dictate adjustments later in the test period.


h. Deficiency Reports (DR).  

The Deficiency Report (DR) documents all discrepancies found by the Government and Contractor test teams.  The DR form is typically divided into three parts: 

· Part 1 is completed by the test team member recording the DR and contains a detailed description, spec/SOW reference, category of seriousness (major, minor problem), and class/area in which the DR falls (is the problem related to the simulation software, the Test Procedures, GFE, etc). 

· Part 2 is completed by the Government Test Director and identifies responsibility for correcting the DR. Is it Contractor, Government, or out of scope of the contract? 

· Part 3 is completed by the Contractor and identifies the corrective action taken. 

In addition to this information the DR contains: A title, the specific Test Procedures Volume/Section/Step tested, the DR originator, a sequential DR number, and signatures of the Contractor and Government Test Conductors when the DR has been retested.  A Sample DR can be obtained at https://cws.ntsc.navy.mil/refer/acqguide/drform.doc
The DR is one of the basic tools of the inspection.  A DR should be filled out for each deficiency found.  Consider a DR category identification system that ranks the impact of each DR on test progress.  An example could include three categories: 

· Terminating (precludes further testing); 

· Major (correct prior to acceptance); 

· Minor (cosmetic, little impact on training value).  

Tracking of DRs should be accomplished with an automated process.  Software programs for DR tracking can be found within NAVAIR ORLANDO  or the contractor may have a suitable one.  Utilize the TTEMP process to discuss and agree on a DR tracking method prior to any Government testing.  Inspection testing can become quite frenzied.  The use of automated tracking procedures will leave more time for the project engineer to handle brush fires.  The procedure shown below is commonly used and can be used as a starting point for the procedure that is developed.



(1) Keep five notebooks:
Book 1 ‑ Master DRs







Book 2 ‑ Action DRs







Book 3 ‑ Ready for Government Recheck







Book 4 ‑ Closed DRs







Book 5 ‑ Test Log



(2) Perform TP and TIR tests in accordance with the schedule in the test plan.



(3) Use as many TP and TIR books as necessary to run the test, but designate one as the Master TP and TIR.  All comments and sign‑offs should be accomplished in this book.  Any comments in the other books should be transferred to the Master TP and TIR.



(4) Write DR's for deficiencies found.



(5) Have an IN basket for the project engineer and direct the team that all new DR's go into the IN basket.



(6) Assign numbers to the DR's, sign as the reviewing official (the FPT leader may want to sign also), and determine if the DR is the contractor's responsibility or is out‑of‑scope.  Consult with the project manager as to how out‑of‑scope DR's should be handled.  One method is to have team members write a form 4720 for each out‑of‑scope DR (i.e., an official request for an ECP).  Writing the 4720 closes the DR.



(7) Place one copy of each DR in the Action DR book (i.e., ready for contractor action).  Place a second copy in the Master DR book.  As the inspection progresses, the DR in the Action DR book will be transferred from book to book depending upon its status.  The copy in the Master DR book never leaves the book.  The importance of this will become evident when a DR is lost in the shuffle.  At the end of the inspection, when all DRs are closed, the Closed DRs book becomes the Master DR book and the old Master DR book can be thrown away.



(8) After the contractor takes corrective action, he completes the contractor portion of the DR form, including a description of the corrective action.  The contractor then moves the DR from the Action DR book to the Ready for Recheck book.



(9) Each morning, or whenever the project engineer wishes to do rechecks, take the Ready for Recheck DRs and distribute them to the originators of the DRs.  Coordinate times for them to be on the trainer to perform rechecks.  If the DR has been corrected, the originator signs the DR as corrected and the project engineer as the Government test director signs off the DR as closed.  Place the closed DR in the Closed DR book.  If the deficiency still exists (which happens quite often), so indicate on the DR form and place back in the Action DR book.



(10) The project engineer should consider having a morning meeting each day to allow the contractor to report on overnight progress in correcting DRs and also to allow the project engineer to discuss the day's objectives.  An end of day meeting can also be useful to discuss new DRs with the contractor, recap the day's events, and plan the next day.



(11) The project engineer should personally initial off on each page of the Master TP and TIR after all tests on the page have been completed.  Do not initial a page on which an unresolved comment or DR exists.  This is a good bookkeeping aid in that after all DRs have been signed off, the project engineer can verify by confirming that all pages have been initialed also.  It also assists when DRs are lost or signed off in error.  As a gross check, the project engineer can also initial off sections in the TP and TIR index when all pages in each section are initialed.


i. Decision to Ship.  When all in-plant testing DRs are resolved, permission may be given to ship the trainer to the installation site.  Rarely does the inspection end so simply.  There will almost always be some DRs still unresolved.  This may be due to long lead time on parts, or the action can only be accomplished on teardown, or missing data, etc.   In general, the trainer should be tested and verified correct in-plant. While in-plant, the trainer is a considerable overhead expense to the contractor, tying up floor space and man-hours.  The contractor is very eager to get the trainer shipped during in-plant tests and will cooperate with the Government as much as possible to work toward shipment.  Once out of plant the contractor has very little overhead tied up in the trainer.  The trainer is now occupying Government floor space, and the contractor probably has a minimum crew on-site.  Although the contractor still wishes to complete the job, time is now more critical to the project engineer than to the contractor.  Always remember that time is on the project engineer's side in-plant but on the contractor's side on-site.  In some instances, the PJM may elect to ship the trainer with major DRs outstanding.  The decision to ship with unresolved DRs is the PJM's.  Remember that your recommendation to ship or not ship the trainer is no more than a recommendation to the program managers.


j. Cosmetic DRs.  At the completion of the in-plant inspection, cosmetic DRs (painting, replacing bent panels, etc) can normally be left open with instructions that the in-plant Government representative sign the DR as corrected before the trainer leaves the plant.  The project engineer can then close the DR on‑site after re‑inspection by the DR originator.  Be sure that the in-plant Government representative understands that they are verifying corrective action, not closing the DR.  Only the project engineer can close the DR.

1.12 Acceptance 

A successful completion of the FCA and PCA portions of the QCI, with the deficiencies corrected, signifies the trainer is ready for acceptance.  Traditionally, the project engineer, acting as the technical representative of the procuring contract officer, signifies by signature satisfaction and compliance with all contract service and supply requirements specified under the accepted line item.  There will be a considerable amount of pressure on the project engineer to sign (or concur to the signing of) the DD250 (Material Inspection and Receiving Report) near the end of the on‑site inspection.  In order to relieve some of that pressure, the project engineer should clarify the exit criteria for QCI and for signing the DD250 in the TTEMP prior to any Government acceptance testing.  The signing of the DD250 is a major responsibility.  

The ideal trainer acceptance is to have completed the QCI with noted deficiencies corrected and all specification and contract requirements successfully verified.  This would accommodate a clear decision to sign the DD250 signifying that the contract line item requirements have been satisfied.  Unfortunately, the project engineer is not always faced with an ideal trainer acceptance; there may be open deficiencies that are considered in‑scope by the Government, but out‑of‑scope by the contractor.  The in‑scope/out‑of‑scope deficiency disputes should be resolved prior to signing of the DD250.  Signing the DD250 without adequate testing waives the untested requirements unless accompanied by a formal contract modification.  Open deficiencies could be noted on the DD250, but require a reduction of funding under the trainer line item and the establishment of new line items or sub line items in the contract identifying the deficiencies and the withheld funds.  The project engineer is not authorized to add, delete or change contract requirements.  Only formal contract modifications can accomplish that.  The project engineer shall not sign the DD250 until the acceptance has been discussed with the subject matter experts (SMEs) and project/engineering management.

The contractor may ask the project engineer to sign a Certification of Compliance stating that the contractor has successfully completed the contractually required tests.  Please note: this is not a recommendation that a certification of compliance be used.  This is to inform the project engineer that such documents exist and that the contractor may request the project engineer to sign one at the end of testing if signing of the DD250 is delayed.  If the contractor requests that a certification be signed, the project engineer should discuss it with the PCO and management before agreeing.  Although the certification is not a contractual document, the project engineer is the technical representative of the procuring contract officer and any such agreement would undoubtedly stand up in court.

Remember that signing the DD250 has nothing to do with the acceptance of the trainer by the user.  The term for user acceptance is RFT, a totally separate event.  Project engineers work very closely with FPT, and it is sometimes easy to forget that the project engineer's job is to be the Government technical representative.  This does not mean that we do not want to satisfy the Fleet's needs, it just means that the project engineer's specific job is to verify contract compliance.
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INTRODUCTION
The purpose of this document is to provide a common basis for test methods utilized for acceptance testing of flight simulators.  The intent is to foster a clear understanding between contractor and acquisition agency technical team members of the methods employed to demonstrate contract compliance.  This document should serve as a starting point for developing the specific test methods to be used in each trainer acquisition program.  Appropriate subject matter experts from the contractor and acquisition agency should discuss these test methods in the early stages of the trainer development program to minimize conflicts when the detailed TTPRR is generated.  Early resolution of test methodology will reduce the schedule and technical risks that typically appear when testing begins.

Engineering personnel who are experienced in the areas presented produced this document.  Therefore, only certain portions of flight trainer technology are addressed in this version.  It is envisioned that engineering personnel experienced in other technical areas such as acoustics and radar would contribute additional sections to this document.  All sections will be subject to continuous updating by the cognizant experts as technology changes and as lessons are learned in trainer test methodology.

 I.  Flight Dynamics.
PURPOSE:
The purpose of these tests is to verify that the operation of the flight dynamics programs for the simulated aircraft satisfy the specification requirements for flight fidelity.

METHOD:
Tests will be conducted both manually and automatically.  Automatic test methods are the preferred method but only after validation by comparison to manual test results.






Manual tests:  Test methods used shall conform to those defined in the U.S. Navy Test Pilot School Flight Test Manuals for both fixed wing and rotary wing aircraft.  Personnel with knowledge and experience in flight test methods are required to conduct manual tests.  Detailed analysis of the results requires a skilled aerodynamicist/flight test analyst.






Automatic tests:  Test methods employed by automatic flight fidelity test drivers shall also conform to those defined in USNTPS flight test manuals.  Automatic test drivers will be validated by comparison to manually executed tests.  Detailed analysis of the automatic test results requires a skilled aerodynamicist/flight test analyst.  Simple pass/fail analysis capability shall be provided by displaying tolerance boundaries with the test results.

TEST

EQUIPMENT:
A means of recording data from the trainer is required (i.e., plotter, stripchart recorders, etc.)  Test control and data recording control features should be implemented as part of the IOS.

TEST

CONDITIONS:
The trainer should be powered up and initialized to a state that reflects the specific flight test conditions for that test.  The IOS should include pages and parameter controls to facilitate initialization to any specific flight test condition.

RESULTS

FORMAT:
A flight test page displaying aircraft parameters will be available at the IOS.  Rapid hard copy capability should be provided.






Both the IOS console and the trainee station will have the capability to activate data save.






Output will be plotted as time histories and cross plots in an identical format to the criteria data contained in the TCR.  Comparison of actual results and criteria data shall be automatic.  All output will identify specific test conditions associated with that data, i.e., all information required to establish each test condition will be included with its associated results data.

TESTS:
1.0  Fixed Wing Aircraft (typical set).


a.
Mechanical Characteristics  (See Control Loader Test Methods)



b.
Weight & Balance



c.
Flying Qualities (SAS, AFCS ON/OFF)

· Steady State Trim

· Longitudinal Trim Changes

· Static Longitudinal Stability

· Dynamic Longitudinal Stability

· Maneuvering Stability

· Static Lat/Dir Stability

· Dynamic Lat/Dir Stability

· Lateral Control Effectiveness

· Asymmetric Flying Qualities (thrust & stores)






- Static & Dynamic Characteristics



d.
Performance

· Cruise Performance

· Accel & Decel

· Climb & Descent

· Turn Performance

· Stall Characteristics (1-g & maneuvering)

· Buffet Characteristics (maneuvering & mach)



e.
AFCS Characteristics



f.
Ground Handling



g.
Takeoff & Landing



h.
Departure, Spin, & Spin Recovery



i.
Power Plant

· Engine Dynamics

· Engine Steady-State

· Ground Starts

· Air Starts



j.
Qualitative

· NATOPS Functional Check Flight

· Mission Tasks

· Aerial Refueling

· Formation Flight

· Carrier Operations

· Low Level

· Emergencies

· Weapons Delivery

· Approaches (TACAN, GCA, ILS, Etc)

· ACM

2.0  Rotary Wing Aircraft (typical set).


a.
Mechanical Characteristics  (See Control Loader Test Methods)



b.
Weight & Balance



c.
Flying Qualities (SAS, AFCS ON/OFF)

· Level Flight Trim Control Positions

· Static Longitudinal Stability

· Dynamic Longitudinal Stability

· Maneuvering Stability

· Static Lat/Dir Stability

· Dynamic Lat/Dir Stability

· Control Response

· Time Histories of Mission Maneuvers

· Frequency Sweeps



d.
Performance

· Level Flight

· Climb and Descent

· Hover

· Blade Stall

· Auto-rotation



e.
AFCS Characteristics



f.
Ground Handling



g.
Takeoff & Landing



h.
Power Plant

· Engine Dynamics

· Engine Steady-State

· Ground Starts



i.
Qualitative

· Auto-rotation

· NATOPS Functional Check Flight

· Mission Tasks

· Aerial Refueling

· Formation Flight

· Ship Board Operations

· Low Level

· Emergencies

· Weapons Delivery

· Approaches (TACAN, GCA, ILS, Etc)

II.  Cue synchronization and Transport Delay.
PURPOSE:
To verify that total system end-to-end simulator response of the motion cue, visual display and instrument displays to cockpit control inputs meet the specification requirements.

METHOD:
Tests will consist of introducing step and sinusoidal input commands and measuring the resulting cues.  While it is desirable to drive the control stick physically, providing a true end to end test, this is usually not practical.  Therefore, a signal generator connected at a point equivalent to the control stick deflection input should be used.  End to end response measurements will be obtained for:






Motion - stick input to platform (or g-seat cell) response






Visual - stick input to visual display response






Instruments - stick input to instrument response






Tests will be structured so that aircraft lags will be eliminated.  Typically this is accomplished by using special software that bypasses the effects of aerodynamic forces and moments but retains the associated computation time.  During sinusoidal input testing the effects of any phase compensation schemes must not be bypassed.

TEST

EQUIPMENT:
High speed, high bandwidth stripchart recorder






Accelerometer






Signal Generator

TEST

CONDITIONS:
Trainer should be powered up and initialized to an appropriate state.  Activation of special software associated with this test shall utilize normal trainer displays, controls, and software.

RESULTS

FORMAT:
The outputs will be plotted on a time history strip chart recorder simultaneously with the stick input so the time responses can be directly compared.  The source of the outputs for each type of system will be as follows:






Motion - For G-seat motion cues, the output will be the feedback pressure from one of the cells.






The motion platform response will be sensed by accelerometers mounted on the platform.






Visual - The visual response will be recorded using one of the RGB video drive signals for a raster display.  For a calligraphic display, the response will be recorded using one of the deflection amplifier signals.  Typically special data base provisions are required to support this test.






Instruments - The instrument response will be recorded directly from the instrument drive signal.  For HUD displays, direct measurement may not be possible and the signal will have to come from the INS command data via a signal bus analyzer to the strip chart recorder.






The test procedures will contain complete diagrams and drawings of equipment connection schematics for each system.

III.  Control Loading.
PURPOSE:
The purpose of these tests is two-fold:  (1) to validate the simulation of the mechanical characteristics of the (aircraft name) flight control system; and (2) determine that the control loading system performance is in accordance with the specification requirements.

METHOD:
These tests will be performed in sequence using the procedures outlined for each specific test.  The areas that will be checked include the characteristics of the control loader (friction, linearity of force/position transducers), and the characteristics of the simulated flight control system (control envelopes, trim, AFCS effects, etc.). 






Two procedures should be provided for each of the tests.  The first (high-fidelity) procedure utilizes the same equipment used to obtain the aircraft data.  The second procedure utilizes common force and deflection measurement tools to emphasize speed, ease of setup, and repeatability and does not require the use of sophisticated test equipment.






The use of an Automatic Fidelity Test is acceptable after manual validation, but must always have tests for sensor calibration and mechanical characteristics not demonstrated by the auto test (i.e., linkage friction & freeplay).

TEST

EQUIPMENT:
Data recording device






Force gauges






Deflection measurement device






Stop watch






Control Force Measurement set or comparable equipment (if used to obtain aircraft criteria data)

TEST

CONDITIONS:
Trainer should be powered up and linked to a data recording device. Simulated aircraft systems are in the operating mode appropriate for the particular test being conducted.  Control loading system performance tests may require special conditions to demonstrate bandwidth and other characteristics.

RESULTS

FORMAT:
Each test page should contain columns for actions required, expected results, and a blank column for recording actual results.  Drawings indicating placement of test equipment (i.e., orientation with respect to the cockpit flight controls) should also be included.  Results should be in both tabular and plotted form (as appropriate), showing criteria data and associated tolerances.

TESTS:
1.0  Control Loader Tests.
· Force Calibration (linearity/scaling of force transducers)

· Position Calibration (linearity/scaling of position transducers) 

· Friction & Stiffness

· Control Positioning Characteristics (freeze, reset, auto-test)

· Dynamic Response (gain/phase shift)

2.0  Aircraft Flight Control System Simulation Tests.
· Control Rigging, Envelopes, Mixing

· Force vs. Displacement Curves

· Trim System (free-play, envelopes, rates)

· Centering, Jump, Dynamics

· Force Coupling

· Total System Free-play

· AFCS Effects

IV.  Motion Systems.
PURPOSE:
The purpose of these tests is to verify that the simulation of motion cues felt by the trainee(s) is in accordance with the specification requirements.

METHOD:
Both qualitative and quantitative tests will be conducted for the motion cuing system(s).  The motion cuing system may consist of a motion base or platform, a seat-shaker, or a g-seat.  The quantitative tests consist of measuring static and dynamic performance of the systems to ensure that the cuing systems have the capability to provide the required accelerations, velocities, positions, frequencies, and amplitudes, that may be required when coupled with the equations of motion and cuing software. Qualitative tests consist of pilot evaluations of cues provided during various flight maneuvers related to specification requirements.  Also system safety features need to be verified as much as possible.

TEST

EQUIPMENT:
Accelerometers






Power supply (if necessary)






Signal generator






Eight-channel strip-chart recorder






Frequency analyzer (e.g. Bafco)






Necessary cabling

TEST

CONDITIONS:
Depending upon system design the trainer may require the motion cuing systems to be in a  maintenance mode to drive system hardware with signals from the signal generator or potentiometers.  During qualitative tests the trainer must be in an integrated real-time mode with equations of motion and cuing algorithms in the loop.  Visual cues should also be available for total cuing assessment.

RESULTS

FORMAT:
Strip-charts, tables of directly measured values, and subjective comments regarding quality of the cues.

TESTS:
1.0  Platform.
· Degree of Simulation 

· Step Response

· Excursion Envelope

· Platform Velocities

· Accelerations and Onset Rates

· Leg Space Frequency Response -- All Legs Driven

· Leg Space Frequency Response -- Single Leg Driven

· DOF Space Frequency Response

· Damping

· Smoothness

· Stability

· Static Accuracy

· Crosstalk

· Drift

· Worst Case Test Maneuver

· Real-time Self-test

· Off-line Self-test

2.0  G-Seat.  To be supplied

3.0  Seat Shaker.  To be supplied

V.  Flight Environment.
PURPOSE:
The purpose of these tests is to verify that the simulation of both the meteorological and tactical environments are in accordance with the specification requirements.

METHOD:
Meteorological -  Several missions are entered to place the ownship in necessary locations to observe various atmospheric media and visual effects.  System performance will be verified by monitoring cockpit instruments and IOS displays.






Tactical -  Subsystem and mission test scenarios are entered to place the ownship in various tactical situations in order to assess the performance of the simulation.

TEST

EQUIPMENT:
A means of recording data from the trainer is required (i.e., plotter, stripchart recorder, printer, etc.).

TEST

CONDITIONS:
The trainer should be powered up and initialized to the specific condition appropriate for each test.

RESULTS

FORMAT:
Meteorological - For those tests (such as instrument response to ambient temperature and pressure) which are not purely qualitative, results should be reported in tabular format along with expected results and tolerances.  Qualitative tests (ship burble, turbulence levels) should be graded as either satisfactory or unsatisfactory with supporting comments as needed.






Tactical - Results should be presented in tabular or graphical format as appropriate, in addition to a qualitative evaluation.

TESTS:




1.0  Meteorological factors affecting aircraft systems and flying qualities.
· Earth Atmosphere (temperature, pressure, density)

· Magnetic Variation

· Winds (steady, gusts)

· Turbulence

· Wind Shear

· Icing Conditions

· Weather

· Other Aircraft Airwake

· Landing Platform Motion/burble

· Pinnacle Burble

2.0  Tactical factors affecting tactical mission.
· Moving Model Dynamics

· Weapon Performance, Scoring

· Emissions

· Tactical Player Logic and Decision Making

VI.  Computer Sysytem.
1.0  Software Testing.
Software testing as defined in current literature is the execution of a program to find its faults. In itself software testing can never provide for a system that is totally reliable. This is because testing can show the presence of bugs, however, you can never test enough to show the absence of bugs. Therefore, in order to have a reasonable chance to develop reliable software, we must really address the software process rather than look at one aspect of the process that is testing.

Here at NAVAIR ORLANDO  the software process that a contractor will use is extremely important, since we do not test software. We write TTPRR's which test overall functionality at the system level. The information provided on the pages to follow will aid the Project Engineer with some guidelines during the various testing phases of the software development process. Currently, no CDRL's support software testing during the development of a trainer.

Unfortunately, even the software process is not as firmly defined as we might hope it to be. Both government and industry are making attempts to bound the software development process, however, there are no quick fixes. The Software Engineering Institutes evaluation process is one such attempt between government and industry to better define the software process to ensure more reliable software.

Four types of testing are of major importance during the software development process:



a. Unit Testing



b. Software Integration Testing



c. Function Testing



d. System Testing


     e. Cold Start

Unit and integration testing are performed by the contractor as prescribed by EIA/IEEE J-STD-016. Here at the center we perform a combination of functional and system test. This type of testing occurs during acceptance testing with a TTPRR. The function test is somewhat of an ad hoc test (we no longer purchase computer program test procedures (cptp's)) where by we exercise the software through the use of the TTPRR and determine if the functionality meets the system requirements. The system tests through the use of the TTPRR tells us if the overall system performs and acts like the real thing.

1.1  Unit Testing.  Unit testing as defined by EIA/IEEE J-STD-016 should contain the following as a minimum:



a.  Establishment of the test cases. (These will reside in the SDF's)



b.  The test cases shall be in terms of inputs, expected results, and evaluation criteria.



c.  Stressing the software at the limits of its specified requirements.

The contractor is required to record all this information in the software development files (SDF's).

In addition, the Software Engineering Institute (SEI) in its book "Managing the Software Process" provides a unit test checklist which can be helpful while reviewing the unit tests in the contractors SDF's. They are as follows:



a. Is the design clear? Does it do what is intended?



b. Is the coding clear? Did you have trouble understanding it?



c. Are the comments helpful in understanding the routine?



d. Would you have trouble modifying it?



e. Would you be proud of this work if it were yours?



f. Does the code meet the established coding standards?



g. Does input data vary, including maximum, minimum, and nominal values? (All like data, especially all zeros, is usually a poor choice.)



h. Is erroneous input data used? (All error conditions should be checked.) Can you think of erroneous data conditions that were not used?



i. Do the tests show that the routine has functional capabilities allocated to it?



j. Do the tests demonstrate that the code completely satisfies each requirement allocated to it?



k. Does the actual output match the expected output?

Tools also have become an essential part of the software development and testing process. Several tools have been identified as essential to the testing process this includes coverage/frequency analyzers (i.e. McCabes) and logic analyzers. Coverage/frequency analysis tools assess test adequacy measures associated with the invocation of program structural elements. Coverage analysis is useful when attempting to execute each statement, branch, path, or program.   

1.2  Integration Testing.  Integration testing involves putting two or more units together and testing the software interfaces between these units. Once these units have been successfully integrated into a CSC, then CSC integration testing may take place. The proper approach to integration depends on both the kind of system being built and the nature of the development project. On very large systems it is often wise to do integration testing in several steps. Such systems generally have several relatively large  components that can be built and integrated separately before combination into a full system. Since integration is a process of incremental building a system, there is often a need to have special groups do this work. In building large software systems, build experts often integrate the components in system builds, maintain configuration management control, and distribute the builds back to development for unit test. These experts work with development to establish an integration plan and then build the drivers and integrate the system.

The key considerations in a system build are detailed planning and tight control. The plan specifies the number of builds and their schedules. At one extreme you take all the units put them together with only one build. This is the big bang integration. The recommended approach is the opposite in which there is continuous integration. This has turned out to be the most successful approach for large systems.

1.2.1  Software Development Files.  It is helpful to establish a development file system to retain information during the design process and for the test plan in general as well as for each test and test case. This file should contain the following:



a. Specifications



b. Design



c. Documentation



e. Review History



f. Test History



g. Schedule and Status Information



h. Test Requirements and Responsibilities



i. Test Cases



j. Test Procedures



k. Anticipated Results



l. and success criteria for each test case.

It is highly recommended that the SDF's be retained in electronic format under a centralized control preferably configuration management. In this way SDF's can be tracked with a check out and check in library system.

1.3  Function Testing.  Functional tests are designed to exercise the program to its external specifications. The testers are typically not biased by knowledge of the program's design and thus will likely provide tests that resemble the user's environment. The two most typical problems with functional testing are the need for explicitly stated requirements and the ability of such tests to cover only a small portion of the possible test conditions.

In almost all cases exhaustive functional testing is impossible, these tests should be viewed as a statistical sampling; when errors are found, a closer examination is required.

Functional testing starts by examining the functions the program is to perform and devising a sequence of inputs to test them. Test cases can be developed for all valid input conditions and options at nominal values, at their limits, and beyond these limits.

1.4  System Test
The purpose of the system test is to find those cases in which the system does not work as intended, regardless of the specifications. If the system fails these tests, the debate about whether or not it meets specifications is really an argument over who is at fault and who should pay for repair. Concern about these issues often causes contractor management to insist that system testing be limited to the requirements and specifications. While this defers such problems, it makes them more damaging and expensive when later found by users. Regardless of what the contract says, if the system does not meet the users' real needs, everyone loses.

1.5 Cold Start

This is the software part of the Physical Configuration Audit, and must be done to establish the software baseline for system-level testing.  It also provides proof that all necessary components are present to regenerate the software build.

2.0  Conclusion.
While rigorous unit and integration testing will add confidence that a system has few errors, the contractor has the responsibility to perform adequate analysis (through the use of software tools) and testing throughout the software development cycle, especially in areas which he considers to be at risk. In today's climate of streamlining and performance based requirements, it is more appropriate for the contractor to apply his specialized knowledge of the details of the system to determine the amount and depth of testing of the systems components parts including software units.  However, the government has the responsibility to review/approve the test procedures and results, require the documentation as a deliverable where appropriate, and tie the testing to product acceptance.  

VII.  Visual System.
PURPOSE:
The purpose of these tests is to verify that the visual simulation system compiles with specification requirements.  The following material is intended to facilitate planning and management of visual system testing by providing an overview; however, it is not a stand alone guide to visual system testing.

METHOD:
Qualitative and quantitative tests of the visual system will be conducted.  Most characteristics will be verified by end to end tests using test images produced from environment data bases in the same way that training scenes are produced.    Many artifacts such as raster noise are verified by simply observing that the effects are not manifested during the testing process, including the examination of scenes in which they are likely to occur.  Special effects such as weather and weapon effects are evaluated by a comparison of the achieved performance to specification requirements and approved design decisions.  Environment data base testing is very individualized, depending on the kind of data base, the extent of quality assurance in the design process, and other factors.  A combination of direct observation during task performance, checklist verification of the presence of required features, statistical sampling and the like are typically used.






Testing methods and the extent of testing vary considerably from one system to the next because of the difference in complexity, cost, and criticality of different aspects of the visual simulation.  For example, freedom from geometric distortions may be absolutely essential in some applications and a relatively minor consideration in others where resolution or some other parameter is the critical issue.  Consequently, a competent visual specialist must oversee development of test plans and procedures.

TEST
EQUIPMENT:
Primary measuring instruments are photometers for luminance and theodolites for angles.  Specialized variations of these instruments and other specialized instruments will be used to facilitate the test process.  For example, a slit photometer is usually used if mtf (modulation transfer function) measurements are required.  Special fixtures for mounting theodolites and other instruments are usually required to obtain precise results.  Laser spots are often projected through the theodolite optics to permit direct viewing of the aim point on the screen.  Operational Night Vision Goggles are used to evaluate the night scene when such is specified.  A key problem to be overcome is locating the test instrument at the design eyepoint.  Ejection seats and other structures obstruct the needed test setup.  Furthermore it is usually difficult to accurately locate the design eyepoint, and be sure that it corresponds to the same point in the weapon system.

TEST
CONDITIONS:
Many of the tests can be conducted independently of the host simulation, but some depend on inputs from the host and cannot be conducted independently.  Almost all tests must be performed with the simulator crew station in its normal operating condition except for removal of seats and other adaptations that may be required to accommodate instruments.  Projection drive levels are especially important considerations.  Most performance requirements must be met for all image positions (on screen) and all viewing positions within the specified eye envelope.

RESULTS
FORMAT:
Tabulated measurement data with spaces for calculated results and intermediate values should be used whenever multiple entry of similar data is required.  The tabulated data shall be logically correlated with test conditions and requirements information in the tables.  Both verification check columns and comment space should be provided for the results of qualitative tests.  Space for entry of comments and notes should be provided.

TESTS:

The following tests are typical of the required tests.

1.0 General training scene requirements.

Airfield scenes


Formation flight Scenes


Ocean scenes


Shipboard landing scenes


Anti‑submarine warfare scenes


Anti‑ship tactical scenes


Sea search and rescue


Strike search and rescue


Terrain flight scenes


Confined area landing (CAL) scene


Vertical replenishment


In‑flight refueling

2.0 Special real‑time processing.

a. Atmospheric and meteorological effects.


Cloud simulation



Ambient visibility (haze)



Fog simulation



Rain simulation



Lightning



Sky and horizon



Storm cells



Illumination



Time of day



Artificial illumination



Landing lights and search lights



Floodlights



Illumination glare



Flares



Special lights



Fresnel Lens Optical Landing System



Stabilized Glideslope Indicator (SGSI)



Glide angle indicator light (GAIL)



Visual Approach Slope Indicator (VASI)



Approach Strobe Lights



Runway End Identification Light System



Beacons (Fixed)



Beacons (Rotating)



Directional Lights



Other aircraft lights



Light Point Intensity Control


b. Visual simulation of motion


Ownship dynamics



Moving models



Animation and special effects



Rotor disc



Rotor wash



Landing signal, Enlisted (LSE)



Helicopter support team



Weapon effects



Marine markers


c. Special geometric computations.


Simulated position



Collision and surface contact



Radar altitude


d. Image quality.


Field of view



Visual image sharpness



Surface resolution



Impulse response



Light point resolution



Critical item resolution



Luminance



Luminance variation



Contrast



Display region performance



Color



Color processing



Color registration



Image perspective and geometric accuracy



Total geometric distortion



Relative geometric errors



Vernier resolution



Adjacent channel matching



Image stability



Video Rates



Update rate



Transport delay



Smear



Flicker



Stepping



Occulting (hidden surface elimination)


e. Image quantity (system capacity).


Continuous image density



Terrain density and accuracy



Other feature density and distribution



Light point considerations



Scene content management



Scene management dynamics



Overload prevention


f. Night vision goggle (NVG) simulation.


Simplified NVG shadow simulation



Modeled NVG terrain



NVG scene contrast



Lunar and stellar image and illumination



Artificial illumination



Flares



Moving Models



Object detail


g. Design requirements.


Visual environment design



Compensation for image system limitations



Environment Continuity and Blending



Programmable parameters

3.0 Major component characteristics.

a. Image generator subsystem.


Image generation system throughput



Displayed Image Artifacts



Anti‑aliasing



Texture and Photographic Imagery



Mapping



Anti‑aliasing and blending



Image data quantity



Dynamic texture



Transparency



Shading


b. Displays.


Viewing volume



Image distance



Optics

4.0 Image data base development system.

a. Image data base.


General data base design requirements



Deliverable training environments



West Coast Training Environment



Cross country navigation area



Primary airfields



Secondary Airfields



Alternate airfields



Terrain flight region



Confined area landing (CAL) sites



Jacksonville Training Environment



Cross country navigation areas



Primary airfields



Secondary Airfields



Alternate airfields



Terrain flight regions



Confined area landing (CAL) sites



Norfolk Training Environment



Cross country navigation areas



Primary airfields



Secondary Airfields



Alternate airfields



Terrain flight regions



Confined area landing (CAL) sites



General use terrain flight regions



Deliverable general use models



Requirements for specific areas and models



Cross country navigation areas



Real‑world feature models



Real‑world feature capture criteria



Airfield area requirements



Primary airfields



Secondary Airfields



Surrounding Area



Generic Airfields



Terrain flight regions



Confined area landing sites



Generic terrain



Generic ocean



High detail dynamic ocean



General use models



Parent ships



Formation aircraft



Other models



General data base requirements



Generic fill‑in and scene enrichment



Level of detail



Data base compatibility



DMA data selection


b. Operation and maintenance facilities.


Operating and maintenance software



Remote control unit



Maintenance console

ACM


Air Combat Maneuvering

ACO



Administrative Contracting Officer

AFCS


Automatic Flight Control System

APSE


Ada Programming Support Environment

CAL



Confined Area Landing

CDR



Critical Design Review

CDRL


Contract Data Requirements List

CFI



Contractor Final Inspection

CPI



Contractor Preliminary Inspection

CSC



Computer Software Component

DI



Data Item

DID



Data Item Description

DMA


Defense Mapping Agency

DoD



Department of Defense

DOF



Degree of Freedom

DORT


Daily Operational Readiness Test

DR



Discrepancy Report

DSN



Defense Switched Network

ECN



Engineering Change Notices

ECP



Engineering Change Proposal

EMI



Electromagnetic Interference

ESD



Electrostatic Discharge

FAR



Federal Acquisition Regulation

FCA



Functional Configuration Audit

FPT



Fleet Project Team

GAIL



Glide Angle Indicator Light

GCA



Ground Controlled Approach

GFE



Government Furnished Equipment

GFI



Government Final Inspection

GPI



Government Preliminary Inspection

HSI



Hardware/Software Integration

HUD



Heads Up Display

ICPI



Incremental Contractor Preliminary Inspection

I/ITSC


Interservice/Industry Training Systems Conference

ILS



Instrument Landing System

INS



Inertial Navigation System

IOS



Instructor Operator Station

ISEO



In‑Service Engineering Office

JANTX


A MIL-S-19500 product assurance level for discrete semiconductors

LSE



Landing Signal, Enlisted

NATOPS

Naval Air Training and Operating Procedures Standardization Program

NPE



Navy Preliminary Evaluations

NVG



Night Vision Goggle

OPNAV

Office of the Chief of Naval Operations

PCA



Physical Configuration Audit

PCO



Procuring Contracting Officer

PDR



Preliminary Design Review

PE



Project Engineer

PIND



Particle Impact Noise Detection

PJM



Project Manager

QA



Quality Assurance

QCI



Quality Conformance Inspection

RDT



Reliability Development Testing

RFP



Request for Proposals

RFT



Ready for Training

RGB



Red Green Blue

SAS



Stability Augmentation System

SCN



Software Change Notice

SDF



Software Development Files

SECNAVINST
Secretary of the Navy Instruction

SEI



Software Engineering Institute

SGSI



Stabilized Glideslope Indicator

SME



Subject Matter Experts

SOW



Statement of Work

SRR



System Requirements Review

TACAN

Tactical Air Navigation

TCR



Trainer Criteria Report

T&E



Test and Evaluation

TEWG


Test and Evaluation Working Group

TRR



Test Readiness Review

TTEMP


Trainer Test and Evaluation Master Plan

TTPRR


Trainer Test Procedures and Results Report

TPE



Trainer Peculiar Equipment

USMC


United States Marine Corps

USNTPS

United States Naval Test Pilot School

VASI



Visual Approach Slope Indicator

WST


Weapon System Trainer
� ACQ201 Intermediate Systems Acquisition Course, Vol 2. Mar 1999


� From http://cws.ntsc.navy.mil/refer/acqguide/soo.HTM
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