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FOREWORD

This handbook is approved for use by all Departments and Agencies of the
Department of Defense (DoD). It was developed by the DoD with the assistance of
the military departments, federal agencies, and industry and replaces in its entirety
MIL-HDBK-338A. The handbook is written for reliability managers and engineers
and provides guidance in developing and implementing a sound reliability program
for all types of products.

This Handbook is for guidance only. This Handbook cannot be cited as a
requirement. If it is, the contractor does not have to comply.

Reliability is a discipline that continues to increase in importance as systems
become more complex, support costs increase, and defense budgets decrease.
Reliability has been a recognized performance factor for at least 50 years. During
World War I, the V-1 missile team, led by Dr. Wernher von Braun, developed
what was probably the first reliability model. The model was based on a theory
advanced by Eric Pieruschka that if the probability of survival of an element is 1/x,
then the probability that a set of n identical elements will survive is (1/x)n . The
formula derived from this theory is sometimes called Lusser’s law (Robert Lusser is
considered a pioneer of reliability) but is more frequently known as the formula for
the reliability of a series system: Rs=R1xR2x..xRn.

Despite the long gestation period for reliability, achieving the high levels needed in
military systems is too often an elusive goal. System complexity, competing
performance requirements, the rush to incorporate promising but immature
technologies, and the pressures of acquisition budget and schedule contribute to this
elusiveness. In the commercial sector, high levels of reliability are also necessary.
Recently, American products once shunned in favor of foreign alternatives have
made or are making a comeback. This shift in consumer preferences is directly
attributable to significant improvements in the reliability and quality of the
American products.

Noting these improvements, and facing a shrinking defense budget, the Department
of Defense began the process of changing its acquisition policies to buy more
commercial off-the-shelf products and to use commercial specifications and
standards. The objective is to capitalize on the “best practices” that American
business has developed or adopted, primarily in response to foreign competitive
pressures. When combined with the knowledge and expertise of military
contractors in building complex and effective military systems (soundly
demonstrated during the conflict with Iraq), it is hoped that these commercial
practices will allow the Department of Defense to acquire world-class systems on
time and within budget.
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The information in this Handbook reflects the move within the military to
incorporate best commercial practices and the lessons learned over many years of
acquiring weapon systems “by the book”. Military as well as commercial standards
and handbooks are cited for reference because they are familiar to both military and
commercial companies. Many of the military documents are being rescinded, so
copies may be difficult to obtain. For those who have copies or can obtain them,
the military documents provide a wealth of valuable information.

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be useful in improving this document should be addressed to: Air
Force Research Laboratory/IFTB, 525 Brooks Road, Rome, NY 13441-4505.
Comments should be submitted using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document or
by letter.
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SECTION 1: INTRODUCTION

1.0 SCOPE
1.1 Introduction

This Handbook provides procuring activities and development contractors with an understanding
of the concepts, principles, and methodologies covering all aspects of electronic systems
reliability engineering and cost analysis as they relate to the design, acquisition, and deployment
of DoD equipment/systems.

1.2 Application

This Handbook is intended for use by both contractor and government personnel during the
conceptual, validation, full scale development, production phases of an equipment/system life
cycle.

1.3 Organization

The Handbook is organized as follows:

SECTION 2 Referenced Documents

SECTION 3 Definitions

SECTION 4 General Statements

SECTION 5 Reliability/Maintainability/Availability Theory

SECTION 6 Reliability Specification, Allocation and Prediction

SECTION 7 Reliability Engineering Design Guidelines

SECTION 8 Reliability Data Collection and Analysis, Demonstration and
Growth

SECTION 9 Software Reliability

SECTION 10 Systems Reliability Engineering

SECTION 11 Production and Use (Deployment) R&M

SECTION 12 R&M Management Considerations
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SECTION 2: REFERENCED DOCUMENTS

2.0 REFERENCED DOCUMENTS
The documents cited in this section are for guidance and information.

2.1 Government Documents

2.1.1 Specifications, Standards and Handbooks

The following specifications, standards, and handbooks form a part of this document to the
extent specified herein. Unless otherwise specified, the issues of these documents are those
listed in the issue of the Department of Defense Index of Specifications and Standards (DODISS)
and applicable supplement thereto.

SPECIFICATIONS

Military

MIL-E-4158 General Specification For Ground Electronic Equipment

MIL-E-5400 General Specifications For Aerospace Electronic Equipment

MIL-E-16400 General Specification For Naval Ship and Shore: Electronic, Interior
Communication and Navigation Equipment

MIL-E-17555 Packaging of Electronic and Electrical Equipment, Accessories, and
Provisioned Items (Repair Parts)

MIL-M-28787 General Specification For Standard Electronic Modules

MIL-H-38534 General Specification For Hybrid Microcircuits

MIL-1-38535 General Specification For Manufacturing Integrated Circuits

MIL-H-46855 Human Engineering Requirements For Military Systems, Equipment

and Facilities
MIL-PRF-19500K  General Specification For Semiconductor Devices
MIL-PRF-3853C General Specification For Microcircuits

MIL-S-52779 Software Quality Assurance Program Requirements
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STANDARDS

Military
MIL-STD-210

MIL-STD-414

MIL-STD-701
MIL-STD-721
MIL-STD-750
MIL-STD-756
MIL-STD-790
MIL-STD-810
MIL-STD-882
MIL-STD-883
MIL-STD-975

MIL-STD-1472

MIL-STD-1562
MIL-STD-1670

MIL-STD-1686

MIL-STD-1772
MIL-STD-2155

MIL-STD-2167

Climatic Extremes For Military Equipment

Sampling Procedures and Tables For Inspection by Variables For
Percent

Lists of Standard Semiconductor Devices

Definitions of Terms For Reliability, and Maintainability

Tests Methods For Semiconductor Devices

Reliability Modeling and Prediction

Reliability Assurance Program For Electronic Part Specifications
Environmental Test Methods and Engineering Guidelines
System Safety Program Requirements

Test Methods and Procedures For Microelectronics

Standard Parts Derating Guidelines

Human Engineering Design Criteria For Military Systems, Equipment
and Facilities

Lists of Standard Microcircuits

Environmental Criteria and Guidelines for Air Launched Weapons
Electrostatic Discharge Control Program For Protection of Electrical
and Electronic Parts, Assemblies and Equipment (Excluding
Electrically Initiated Explosive Devices)

Certification Requirements For Hybrid Microcircuit Facility and Lines

Failure Reporting, Analysis and Corrective Action System

Defense System Software Development
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HANDBOOKS
Military
MIL-HDBK-454 Standard General Requirements For Electronic Equipment
MIL-HDBK-470 Maintainability Program Requirements For Systems and Equipment
MIL-HDBK-471 Maintainability Verification/Demonstration/Evaluation

MIL-HDBK-781 Reliability Testing For Engineering Development, Qualification and
Production

MIL-HDBK-965 Parts Control Program

MIL-HDBK-1547  Technical Requirements For Parts, Materials, and Processes for Space
and Launch Vehicles

MIL-HDBK-2084  General Requirements For Maintainability
MIL-HDBK-2164  Environmental Stress Screening Process For Electronic Equipment
MIL-HDBK-2165  Testability Program For Electronic Systems and Equipment

Unless otherwise indicated, copies of federal and military specification, standards, handbooks
and bulletins are available from:

Standardization Documents Order Desk

Bldg. 4D

700 Robbins Avenue

Philadelphia, PA 19110-5094

For Assistance: (215) 697-2667 or 2179

Telephone Order Entry System (Touch-Tone Access Only): (215) 697-1187
FAX: (215) 697-2978

Copies of the DODISS's are also available on a yearly subscription basis from the
Standardization Documents Order Desk.

2.2 Other Referenced Documents

Other referenced documents, government and non-government are listed in other sections of this
handbook under “REFERENCES.”
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SECTION 3: DEFINITIONS OF TERMS, ACRONYMS AND ABBREVIATIONS

FAILURE, NON-CHARGEABLE: (a) A non-relevant failure. (b) A relevant failure caused by
a condition previously not specified as being the responsibility of a given organizational entity.
All relevant failures are chargeable to one organizational entity or another.

FAILURE, NON-RELEVANT: (a) A failure verified as having been caused by a condition not
present in the operational environment. (b) A failure verified as peculiar to an item design that
will not enter the operational, or active, inventory.

FAILURE, RANDOM: A failure, the occurrence of which cannot be predicted except in a
probabilistic or statistical sense.

FAILURE RATE: The total number of failures within an item population, divided by the total
number of life units expended by that population, during a particular measurement period under
stated conditions.

FALSE ALARM RATE (FAR): The frequency of occurrence of false alarms over a defined
period of measure (e.g., time, cycles, etc.).

FALSE ALARM: A fault indicated by BIT or other monitoring circuitry where no fault can be
found or confirmed.
FAULT: Immediate cause of failure (e.g., maladjustment, misalignment, defect, etc.).

FAULT DETECTION (FD): A process which discovers the existence of faults.

FAULT ISOLATION (FI): The process of determining the location of a fault to the extent
necessary to effect repair.

FAULT ISOLATION TIME: The time spent arriving at a decision as to which items caused the
system to malfunction. This includes time spent working on (replacing, attempting to repair, and
adjusting) portions of the system shown by subsequent interim tests not to have been the cause of
the malfunction.

FAULT LOCALIZATION: The process of determining the approximate location of a fault.

FRACTION OF FAULTS DETECTABLE (FFD): That fraction of all failures that occur over
operating time, t, that can be correctly identified through direct observation or other specified
means by an operator or by maintenance personnel under stated conditions.

FRACTION OF FAULTS ISOLATABLE (FFI): That fraction of all failures that occur over
operating time, t, that can be correctly isolated to n or fewer units at a given maintenance level
through the use of specified means by maintenance personnel under stated conditions.
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FUNCTIONAL TEST: An evaluation of a product or item while it is being operated and
checked under limited conditions without the aid of its associated equipment in order to
determine its fitness for use.

G-

GOVERNMENT-FURNISHED EQUIPMENT (GFE): An item provided for inclusion in or use
with a product or service being procured by the Government.

GUIDE SPECIFICATION: This is a type of performance specification prepared by the
Government. It identifies standard, recurring requirements that must be addressed when
developing new systems, subsystems, equipments, and assemblies. Its structure forces
appropriate tailoring to meet user needs.

_H-

HUMAN ENGINEERING (HE): The application of scientific knowledge to the design of items
to achieve effective user-system integration (man-machine interface).

HUMAN FACTORS: A body of scientific facts about human characteristics. The term covers
all biomedical and psychosocial considerations; it includes, but is not limited to, principles and
applications in the areas of human engineering, personnel selection, training, life support, job
performance aids, work loads, and human performance evaluation.

-]-
INACTIVE TIME: That time during which an item is in reserve. (In an inactive inventory).

INHERENT AVAILABILITY(AI): A measure of availability that includes only the effects of an
item design and its application, and does not account for effects of the operational and support
environment. Sometimes referred to as "intrinsic" availability.

INHERENT R&M VALUE: A measure of reliability or maintainability that includes only the
effects of an item's design and application, and assumes an ideal operating and support
environment.

INITIAL ISOLATION LEVEL OF AMBIGUITY: The initial number of possible product
subunits, identified by the built-in-test, built-in-test equipment, external test equipment, or
manual test procedure, which might contain the failed component.

INITIAL ISOLATION: Isolation to the product subunit which must be replaced on line to return
the product to operation. A subunit can be a modular assembly, or a component such as a crystal
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or antenna subsection. In the event that the maintenance concept requires a subunit to be
removed, repaired and then replaced in the product, initial isolation includes both isolation to the
failed subunit and isolation to the failed and removable portion of the subunit.

INTEGRATED DIAGNOSTICS: A structured process which maximizes the effectiveness of
diagnostics by integrating pertinent elements, such as testability, automatic and manual testing,
training, maintenance aiding, and technical information as a means for providing a cost effective
capability to unambiguously detect and isolate all faults known or expected in items and to
satisfy system mission requirements. Products of this process are hardware, software,
documentation, and trained personnel.

INTEGRATED PRODUCT TEAM: A concurrent engineering team made up of individuals
representing all relevant disciplines associated with a product's design, manufacturing, and
marketing. All members work together using shared knowledge and capabilities to develop and
manufacture a product in which requirements are balanced. The individuals must be committed
to a common purpose, work to a unified set of requirements, and hold themselves accountable for
decisions made and actions taken.

INTERCHANGE: Removing the item that is to be replaced, and installing the replacement item.

INTERCHANGEABILITY: The ability to interchange, without restriction, like equipments or
portions thereof in manufacture, maintenance, or operation. Like products are two or more items
that possess such functional and physical characteristics as to be equivalent in performance and
durability, and are capable of being exchanged one for the other without alteration of the items
themselves or of adjoining items, except for adjustment, and without selection for fit and
performance.

INTERFACE DEVICE: An item which provides mechanical and electrical connections and any
signal conditioning required between the automatic test equipment (ATE) and the unit under test
(UUT); also known as an interface test adapter or interface adapter unit.

INVENTORY, ACTIVE: The group of items assigned to an operational status.

INVENTORY, INACTIVE: The group of items being held in reserve for possible future
assignment to an operational status.

ISOLATION: Determining the location of a failure to the extent possible.
ITEM: A general term used to denote any product, system, material, part, subassembly, set,

accessory, shop replaceable assembly (SRA), Shop Replaceable Unit (SRU), Weapon
Replaceable Assembly (WRA), Line Replaceable Unit (LRU), etc.




MIL-HDBK-338B

SECTION 3: DEFINITIONS OF TERMS, ACRONYMS AND ABBREVIATIONS

L-

LEVELS OF MAINTENANCE: The division of maintenance, based on different and requisite

technical skill, which jobs are allocated to organizations in accordance with the availability of
personnel, tools, supplies, and the time within the organization. Within the DoD, typical
maintenance levels are organizational, intermediate and depot.

LIFE CYCLE COST (LCC): The sum of acquisition, logistics support, operating, and retirement
and phase-out expenses.

LIFE CYCLE PHASES: Identifiable stages in the life of a product from the development of the
first concept to removing the product from service and disposing of it. Within the Department of
Defense, four phases are formally defined: Concept Exploration; Program Definition and Risk
Reduction; Engineering and Manufacturing Development; and Production, Deployment, and
Operational Support. Although not defined as a phase, demilitarization and disposal is defined
as those activities conducted at the end of a product's useful life. Within the commercial sector,
various ways of dividing the life cycle into phases are used. One way is: Customer Need
Analysis, Design and Development, Production and Construction, Operation and Maintenance,
and Retirement and Phase-out.

LIFE PROFILE: A time-phased description of the events and environments experienced by an
item throughout its life. Life begins with manufacture, continues during operational use (during

which the item has one or more mission profiles), and ends with final expenditure or removal

from the operational inventory.

LINE REPLACEABLE UNIT (LRU): A unit designed to be removed upon failure from a larger
entity (product or item) in the operational environment, normally at the organizational level.

LIFE UNITS: A measure of use duration applicable to the item. Measures include time, cycles,
distance, rounds fired, attempts to operate, etc.

LOCALIZATION: Determining the location of a failure to the extent possible, without using
accessory test equipment.
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-M-

MAINTAINABILITY: The relative ease and economy of time and resources with which an item
can be retained in, or restored to, a specified condition when maintenance is performed by
personnel having specified skill levels, using prescribed procedures and resources, at each
prescribed level of maintenance and repair. Also, the probability that an item can be retained in,
or restored to, a specified condition when maintenance is performed by personnel having
specified skill levels, using prescribed procedures and resources, at each prescribed level of
maintenance and repair.

MAINTAINABILITY, MISSION: Maintainability as measured when maintenance is performed
during the course of a specified mission profile. A mission-related system maintainability
parameter.

MAINTENANCE: All actions necessary for retaining an item in or restoring it to a specified
condition.

MAINTENANCE ACTION: An element of a maintenance event. One or more tasks (i.e., fault
localization, fault isolation, servicing and inspection) necessary to retain an item in or restore it to
a specified condition.

MAINTENANCE, CORRECTIVE: See Corrective Maintenance.

MAINTENANCE EVENT: One or more maintenance actions required to effect corrective and
preventive maintenance due to any type of failure or malfunction, false alarm or scheduled
maintenance plan.

MAINTENANCE, MANNING LEVEL: The total number of authorized or assigned personnel
to support a given system at specified levels of maintenance.

MAINTENANCE, PREVENTIVE: See Preventive Maintenance.

MAINTENANCE RATIO: A measure of the total maintenance manpower burden required to
maintain an item. It is expressed as the cumulative number of labor hours of maintenance
expended in direct labor during a given period of the life units divided by the cumulative number
of end item life units during the same period.

MAINTENANCE, SCHEDULED: See Scheduled Maintenance

MAINTENANCE, UNSCHEDULED: See Unscheduled Maintenance
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MAINTENANCE TASK: The maintenance effort necessary for retaining an item in, or
changing/restoring it to a specified condition.

MAINTENANCE TIME: An element of downtime which excludes modification and delay time.

MEAN DOWNTIME (MDT): The average time a system is unavailable for use due to a failure.
Time includes the actual repair time plus all delay time associated with a repair person arriving
with the appropriate replacement parts.

MEAN MAINTENANCE TIME: A basic measure of maintainability taking into account
maintenance policy. The sum of preventive and corrective maintenance times, divided by the
sum of scheduled and unscheduled maintenance events, during a stated period of time.

MEAN TIME BETWEEN DEMAND (MTBD): A measure of system reliability related to
demand for logistic support. The total number of system life units divided by the total number of
system demands on the supply system during a stated period of time.

MEAN TIME BETWEEN DOWNING EVENTS: A measure of system reliability related to
readiness and availability. The total number of system life units divided by the total number of
events which cause the system to be unavailable to initiate its mission(s), over a stated period of
time.

MEAN TIME BETWEEN CRITICAL FAILURE (MTBCF): A measure of mission or
functional reliability. The mean number of life units during which the item performs its mission
or function within specified limits, during a particular measurement interval under stated
conditions.

MEAN TIME BETWEEN FAILURE (MTBF): A basic measure of reliability for repairable
items. The mean number of life units during which all parts of the item perform within their
specified limits, during a particular measurement interval under stated conditions.

MEAN TIME BETWEEN MAINTENANCE (MTBM): A measure of the reliability taking into
account maintenance policy. The total number of life units expended by a given time, divided by
the total number of maintenance events (scheduled and unscheduled) due to that item.

MEAN TIME BETWEEN MAINTENANCE ACTIONS (MTBMA): A measure of the product
reliability parameter related to demand for maintenance labor. The total number of product life
units, divided by the total number of maintenance actions (preventive and corrective) during a
stated period of time.

MEAN TIME BETWEEN REMOVALS (MTBR): A measure of the product reliability
parameter related to demand for logistic support: The total number of system life units divided
by the total number of items removed from that product during a stated period of time. This term
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is defined to exclude removals performed to facilitate other maintenance and removals for
product improvement.

MEAN TIME TO FAILURE (MTTF): A basic measure of reliability for non-repairable items.
The total number of life units of an item population divided by the number of failures within that
population, during a particular measurement interval under stated conditions.

MEAN TIME TO REPAIR (MTTR): A basic measure of maintainability. The sum of corrective
maintenance times at any specific level of repair, divided by the total number of failures within
an item repaired at that level, during a particular interval under stated conditions.

MEAN TIME TO RESTORE SYSTEM (MTTRS): A measure of the product maintainability

parameter, related to availability and readiness: The total corrective maintenance time,
associated with downing events, divided by the total number of downing events, during a stated
period of time. (Excludes time for off-product maintenance and repair of detached components.)

MEAN TIME TO SERVICE (MTTS): A measure of an on-product maintainability characteristic
related to servicing that is calculated by dividing the total scheduled crew/operator/driver
servicing time by the number of times the item was serviced.

MISSION RELIABILITY: The measure of the ability of an item to perform its required function
for the duration of a specified mission profile. Mission reliability defines the probability that the
system will not fail to complete the mission, considering all possible redundant modes of
operation.

MISSION PROFILE: A time-phased description of the events and environments experienced by
an item during a given mission. The description includes the criteria for mission success and
critical failures.

MISSION TIME: That element of up time required to perform a stated mission profile.

MISSION-TIME-TO-RESTORE-FUNCTIONS (MTTRF): A measure of mission
maintainability: The total corrective critical failure maintenance time, divided by the total
number of critical failures, during the course of a specified mission profile.

MODIFICATION TIME: That time during which a product is being modified to enhance or
expand functionality, correct a design deficiency, improve safety or reliability through design
changes, or to bring the product up to the latest configuration.
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-N-

NON-DEVELOPMENTAL ITEM (NDI): Any previously developed item used exclusively for
governmental purposes by a Federal agency, a State or local government, or a foreign
government with which the U.S. has a mutual defense cooperation agreement; any such item with
minor modifications; and any item fully developed and in production but not yet in use. (See
“Buying Commercial and Non-Developmental Items: A Handbook [SD-2, Apr 1996,
OUSD/A&T]” or the Federal Acquisition Regulation Parts 6, 10, 11, 12 and 14, for a complete
definition and criteria.)

NON-DESTRUCTIVE INSPECTION (NDI): Any method used for inspecting an item without
physically, chemically, or otherwise destroying or changing the design characteristics of the item.
However, it may be necessary to remove paint or other external coatings to use the NDI method.
A wide range of technology is usually described as nondestructive inspection, evaluation, or
testing (collectively referred to as non-destructive evaluation or NDE). The core of NDE is
commonly thought to contain ultrasonic, visual, radiographic, eddy current, liquid penetrant, and
magnetic particle inspection methods. Other methodologies, include acoustic emission, use of
laser interference, microwaves, magnetic resonance imaging, thermal imaging, and so forth.

NON-DETECTABLE FAILURE: Failures at the component, equipment, subsystem, or system
(product) level that are identifiable by analysis but cannot be identified through periodic testing
or revealed by an alarm or an indication of an anomaly.

NOT-OPERATING TIME: That time during which the product is operable according to all
indications or the last functional test, but is not being operated.

-O-
OPERABLE: The state in which an item is able to perform its intended function(s).

OPERATIONAL ENVIRONMENT: The aggregate of all external and internal conditions (such
as temperature, humidity, radiation, magnetic and electric fields, shock vibration, etc.) either
natural or man made, or self-induced, that influences the form, operational performance,
reliability or survival of an item.

OPERATIONAL R&M: A measure of reliability and maintainability that includes the combined
effects of design, installation, quality, environment, operation, maintenance, etc. on an item.

OPERATIONAL READINESS: The ability of a military unit to respond to its operation plan(s)
upon receipt of an operations order. (A function of assigned strength, item availability, status, or
supply, training, etc.).
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OPERATIONAL TEST AND EVALUATION (OT&E): Test and evaluation which focuses on

the development of optimum tactics, techniques, procedures, and concepts for products and
items, evaluation of reliability, maintainability and operational effectiveness, and suitability of
products and items under realistic operational conditions.

P-

PERCENT ISOLATION TO A GROUP OF RIs: The percent of time that detected failures can
be fault isolated to a specified ambiguity group of size n or less, where n is the number of
replaceable items (RIS).

PERCENT ISOLATION TO A SINGLE RI: The percent of time that detected failures can be
fault isolated to exactly one replaceable item (RI).

PERFORMANCE SPECIFICATION (PS): A design document stating the functional
requirements for an item.

PERFORMANCE-BASED REQUIREMENTS (SPECIFICATION): Requirements that describe
what the product should do, how it should perform, the environment in which it should operate,
and interface and interchangeability characteristics. They should not specify how the product
should be designed or manufactured.

PREDICTED: That which is expected at some future time, postulated on analysis of past
experience and tests.

PROCESS ACTION TEAM (PAT): A group of individuals with complementary skills,
committed to a common purpose, set of performance goals, and approach for which they hold
themselves accountable, who work together using shared knowledge and capabilities to improve
business processes.

PROGRAM-UNIQUE SPECIFICATION. This type of Government specification, also called a
system specification, establishes requirements for items used for a particular weapon system or
program. Little potential exists for the use of the document in other programs or applications. It
is written as a performance specification, but it may include a blend of performance and detail
design type requirements.

PREPARATION TIME: The time spent obtaining, setting up, and calibrating maintenance aids;
warming up equipment; etc.

PREVENTIVE MAINTENANCE (PM): All actions performed to retain an item in specified
condition by providing systematic inspection, detection, and prevention of incipient failures.
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_Q_

QUALIFICATION TEST: A test conducted under specified conditions, by or on behalf of the
customer, using items representative of the production configuration, to determine if item design
requirements have been satisfied. Serves as a basis for production approval. Also known as a
Demonstration Test.

R-

REACTION TIME: The time between the instant a product is required to perform a function or
mission and the time it is ready to perform that function or mission. It is the time needed for a
product to be transitioned from a non-operating state to an operating state.

REASSEMBLY: Assembling the items that were removed during disassembly and closing the
reassembled items.

RECONDITIONING: See Burn-In.

REDUNDANCY: The existence of more than one means for accomplishing a given function.
Each means of accomplishing the 