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Executive Summary

The test, Analyze, and Fix (TAAF) process is a closed-loop reliability growth methodology.  This technical brief provides in a single, concise source document TAAF program management methods, engineering practices, and suggested implementation contract language for the program manager and engineer.  Because such a document has not been previously available, there is considerable misunderstanding regarding the purpose and scope of the TAAF process.  Some, for example, equate TAAF with reliability demonstration testing.  Nothing could be further from the truth.  The purpose of TAAF is not to prove that a reliability goal has been met, but rather to deliberately search out and eliminate deficiencies.  In TAAF, failures are welcome.

The TAAF concept is necessary because, even with the very best of modern engineering methods, initial designs for mechanical or electronic systems that are complex or that involve new technology have reliability deficiencies that are difficult to fully detect and eliminate through design analysis.  The TAAF process surfaces these problems early and eliminates them before rate production.  Tenfold reliability improvements are not unusual.

Our goal in publishing this document is to help the program manager and engineer assure the design and delivery of reliable weapon systems.
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I.  Introduction

A.  Purpose

The Departments of the Army, Navy, and Air Force have combined their efforts in preparing this document because of concern over a common problem pervasive in military system acquisitions.  Namely, the lack of uniform discipline and rigor in the planning and execution of the Test, Analyze, and Fix (TAAF) process.  In varying degrees, both the military and industry are responsible for these problems.

This technical brief provides in a single, concise source document the methods most likely to result in a successful TAAF program.  Provided are program management methods, engineering practices, and suggested contract language for the program manager and engineer.

Some TAAF programs have achieved significant reliability growth, some have not; the variability is attributable to the differing approaches and degree of management commitment.  Although there are alternatives that might be “best” for your program, the preferred methods described in this pamphlet deserve your consideration.

B.  Background

Inconsistency impairs our efforts to use TAAF effectively today.  It’s an emotional issue.  Some in the acquisition community remain unconvinced of TAAF’s value and violently oppose it.  There is a lack of direction in applying it–little real technical guidance is available at the present time.  Programs that do use TAAF are as likely as not to do it wrong, and this doesn’t help convince others.  A lack of discipline has led to almost any test activity being called TAAF.

After reviewing a number of military acquisition programs, it became apparent that the same problems were being repeated from one program to the next.  The following is a list of some of these problem areas:

•
Program office understanding and support of the need for and purpose of TAAF have been lacking.

•
To levy contractual MTBF requirements at certain points in TAAF testing is counter productive since it will not encourage finding failures.

•
Contractor performance must be tracked without providing a negative TAAF incentive.  Techniques such as defining an acceptable growth range for reporting purposes should be used.

•
Use of early hardware has drawbacks such as:

–
Hardware with tolerance or performance problems may be switched with TAAF hardware to allow performance tests to proceed.

–
Early hardware will contain early software; TAAF hardware may not be completely representative as software changes may be made which are not functionally compatible and easily installed in the older hardware.  Test set and spare parts compatibility may also cause delays.

•
Holding onto assets is difficult and should be a major consideration in planning any TAAF Program.

•
Accumulation of TAAF hours may prove difficult due to factors such as:

–
Repair turnaround times–a lack of availability of spare parts, repair resources or failure analysis capabilities will greatly lengthen the repair cycle.

–
Test facility problems–if a new test facility will be used, chamber availability will probably be less than anticipated while chamber bugs are being worked.

•
TAAF progress is not briefed at weekly Program Managers meetings to keep management informed.

C.  What is the TAAF Process?

The TAAF process is an iterative, closed-loop reliability growth methodology.  TAAF is accomplished primarily during full-scale engineering development (FSED).  The process includes testing, analyzing test failures to determine cause of failure, redesigning to remove the cause, implementing the new design, and retesting to verify that the failure cause has been removed.

TAAF is necessary because, even with the very best of modern engineering methods, initial designs for systems that are complex or that involve new technology have reliability deficiencies that are difficult to fully detect and eliminate through design analysis.  The TAAF process should surface these problems early and eliminate them before rate production.

The heart of the TAAF process is the identification of reliability weaknesses.  TAAF includes both formal and informal means for doing so.  The formal aspect is called a Reliability Development Test (RDT), or sometimes a Reliability Development/Growth Test (RD/GT), and involves dedicated long term exposure of system equipment to simulated mission profile environments (See Appendix A-Glossary).  The informal means is the systematic identification of reliability problems found during other activities such as systems integration, subsystem/component development testing, environmental qualification testing, and operational/field testing.  Both means are essential to the TAAF process and are illustrated in Figure 1.

The RDT portion of the TAAF process, because it requires system hardware, test chambers, and similar resources, is necessarily a major investment.  Thus, RDT is not a substitute for the disciplined design and design analysis process; it is a complement to it.

A well executed RDT program will get much better results than traditional reliability demonstration tests because the incentives are different.  The purpose of RDT is not to “prove” that a mean-time between-failure threshold has been met but rather to deliberately search out and eliminate deficiencies.  In RDT, failures are analyzed and corrected, not scored.

Tenfold improvements in reliability are not unusual for a well-executed TAAF program.  However, the amount of reliability growth that the TAAF process will provide depends on the stage of development and the technology.  The more immature the technology, the greater the need for RDT.

The TAAF process, as described in this guide, is principally intended to eliminate hardware reliability weaknesses by empirical means.  A large percent of today’s military equipment includes software.  The general approach and acquisition methods presented in this technical brief should be a starting point for structuring a software TAAF process, but implementation will require adjustments.
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Figure 1 -- The TAAF Process

D.  Supporting Policies, Standards, and Specifications

This document draws extensively from the policies and procedures detailed in the DOD directives, military standards, and individual service documents listed in the appendices.  Where applicable, specific references to these documents are noted in the test.
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