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15 September 1980

PUBLICATIONS

MILITARY HANDBOOK

MIL-HDBK=-217 Reliability Predictior of Electronic Ecuipment

(Copies of specifications, standards, drawings, and publications recuired by
contractors in connection with soecific procurement functions should be
obtained from the procuring activityv or as directed by the contracting
officer.)

2 TERMS, DEFINITIONS, AND ACRONYMS

-

3.1 Ierms The terms used herein are defined in MIL-STD-T2

-

3.2 Defipitions., Definitions apolicable to this standard are as follows:
a. Jailorine: The process by which the individual requirements
{sections, peragrach or sentences) of the selected specifications and

stancards are g\alga“e tc determine the extent to which each recuirement is

wcst suitatle for a specific materiel accuisition and the modification of these
reguirements, where necessary, to assure that each tailored document invoked

states onlv the minimum needs of the Government. Tailorinz is not a license o
cn.airv a zero reliabilityv praogram, and must conform to provisions of exiatine
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regulatlons governing reliabilitv programs.

b. Acquisition phases:

(1) Congceptual (CONCEPT') phase: The iderntification and exploration
of alternative soluticns or sclution concents to satisfy a validated need.

(2) Demonstration and validation (VALID) phase: The period when

selected candidate solutions are refined throush extensive study and analyses;

hardware development, if appropriate; test; and evaluations.

(3) - '-Q_AA;\, P R S SN SR Imern ) Py S T}.e ﬁeriﬁd
when the system and the principal items necessary for its support are designed,

fabricated, tested and evaluated.

Ezgﬂyggign_LEﬂQQl_nna.g‘ The period from production approval
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c. Reliability accounting: That set of mathematical tasks which
establish and allocate quantitative reliability requirements, and predict and

measure quantitative reliablity achievements.

d. BReliabilitv epgineerinz: That set of design, development, and
manufacturing tasks bv which reliability is achieved.
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tv terms., such as
Hean—Time-Between Failures (HTBF) or Hean-Cyclea—Betueen—Fa11ures (MCRF), shall
include all item life units (not just mission time) and all failures uithin the

items {not just mission-critical failures at the itewm level of assembly).
Basic reliability requirements shall be capable of describine item demand for

-
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U.4 Quantitative reoyirements, The system/subsystem/equipment reliability
requiremen:s shall be specified contractually. Quantitative reliability
t - auvat all masiAar eamtheavatama amA anidinmante ahall he

[cuu).( ements for ne system, 3Ali Mmajor suosystiems, ant egquipmentsS 3snall

included in appropriate sections of the system and end item specifications.
The sub-tier values not established by the orocuring activity shall be
established by the system or equipment contractor at a contractuallyv specified
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control p01nt pl"lOf‘ to detail design.

4,4.1 Categories of quantitative requirements, There are three different
categories of quantitative reliability requirements: (1) operational
requirements for applicable system reliability parameters; (2) basic

reliability requirements for item design and gualitv; and (3) statistical

confidence/decision risk criteria for specific reliabilitv tests. These
categories must be carefully delineated, and related to each other bv clearly
defined audit trails, to establish clear lines of responsibility and
acccuntability.

4.4.2 System reliabilitv parameters, Svstem reliability parameters shall bde

defined in units of measurement directly related to operational readiness,

mission success, demand for maintenance manoower, and demand for logistic

support, as applicable to the type of system. Operztional requirementz for

each of these parameters shall anlude the combined effects of item desien,
quality, operation, maintenance and repair in the operational environment.
Examples of system reliability parameters include: readiness,
Mean-Time-Between-Downing Events (MTBDE); mission success,
Mission-Time-Between-Critical Failures (MTRCF); maintenance demand,
Mean-Time-Retween-Maintenance Actions (MTBEMA); and logistics demand,

Mean~-Time-Between-Removals (MTER).
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L U 2 Statiaeticral ecriteria Statistical criteria for reliability
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demonstrations, Reliabilitv Oualification Tests (RQT), and Production
Reliability Acceptance Tests (PRAT) shall be carefully tailored to avoid
driving cost or schedule without improving reliability. Such criteria include
specified confidence levels or decision risks, "Upoer Test MTBF," "Lower Test
MTRBF," etc., as embodied in statistical test plans. They shall be clearly
separated from specified values and minimum acceotable values to prevent test
criteria from driving item design. They shall be selected and tailored
according to the degree tnhat coniicence intervais are reduced by each
additional increment of total test Lime,

avdl.olinllal ac.ociich: calasl LeS

4,4,3,1 Electropic equipment, For electronic eguioment, the "Lower Test MTRF"

shall be set equal to the minimum acceptable MTBF for the item. Conformance to

the minimum acceptable MTBF requirements shall be demonstrated by tests

selected from MIL-STD-781, or alternative specified by the PA,

4,4.3,2 Muniti i ipm For munitions and mechancial
equipment, a given lower confidence 1imit shall be set equal to the minium
acceptatle reliability for the item, An adecuate number of samnles shall be
selected per MIL-STD-105, or by other valid means roved by the PA, and

tested for conformance to reliability reuuirements as specified by the PA.
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S. TASK DESCRIPTIONS

5.1 The task descriptions following are divided into three general sections: Section
100, Program Surveillance and Control; Section 200, Design and Evaluation; and Sec-

tion 300, Development and Production Testing.

6. NOTES

6.1 International standardization agreements. Certain provisions of this standard

(identified by paragraph number or similar manner, if appropriate) are the subject of

........... ~) cLAEeS ST

international standardization agreement (STANAG 4174). When amendment, revision,
or cancellation of this standard is proposed which will modify the international agree-
ment concerned, the preparing activity will take appropriate action through interna-
tional standardization channels including departmental standardization offices to change

the agreement or make other appropriate accommodations.

6.2 Key term (key word) listing.

P et et -V ]

Failure Reporting, Analysis, and Correction Action Systems (FRACAS)
Failure Review Board (FRB)

Failure Modes, Effects, and Criticality Analysis (FMECA)

Program reviews

Reliability Development/Growth Test (RDGT) program

Reliability Program Plan

Reliability Qualification Test (RQT) program

Production Reliability Acceptance Test (PRAT) program

Custodians: Preparing activity:
Army - CR Air Force - 11
Navy - AS

Air Force - 11

Review activities:
Army - AR, AV, AT, ME, M, SC, TE
Navy - EC, OS, SA, SH, YD, TD, MC, CG
Air Force - 10, 13, 17, 18, 19, 24, 95
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TABLE A-I. Application matrix.
PROGRAM PHASE
TASK TITLE TASK —
TYPE CONCEPT VALID FSED PROD
101 RELIABILITY PROGRAM PLAN MGT s S ¢ G
102 MONITOR/CONTROL OF SUBCONTRACTORS GT s s G G
AND SUPPLIERS
103 PROGRAM REVIEWS MGT o S(2) G(2) G(2)
04 FAILURE REPORTING, ANALYSIS, AND ENG NA 5 G G
CORRECTIVE ACTION SYSTEM (FRACAS)
105 FAILURE REVIEW BOARL {FRB) MGT WA 5(2) G G
106 THERMAL MANAGEMENT MGT G G G G
CONTROL {THC) PROGRAM
201 RELIABILITY MODELING ENG S 5(2) ¢ GCi2)
202 RELIABILITY ALLOCATIONS ACC s G z GC
203 RELIABILITY PREDICTIONS ACC s s(2) c(2) GC(2)
204 FAILURE MODES, EFFECTS, AND ENG S s c GC
CRITICALITY ANALYSIS (FMECA) (1(2) {"2) (12
205 SNEAK CIRCUIT ANALYSIS (SCA) ENG NA NA cl1) GCl1)
206 ELECTRONIC PARTS/CIRCUITS ENG N2 A c ol
TOLERANCE ANALYSIS
207 PARTS CONTROL/APPLICATION PROGRAM NG s S(2)(3) | G2y G(2)
208 RELIABILITY CRITICAL ITEMS MCT S(1) S(1) G G
209 EFFECTS OF FUNCTIONAL TESTING, ENG NA S0 G GC
STORAGE, HANDLING, PACKAGING,
TRANSPORTATION, AND MAINTENANCE
210 THERMAL /RELIABILITY ENG s G Ge GC
DESIGN TRADE STUDIES
211 THERMAL /RELIABILITY ENG NA G G GC
DESIGN ANALYSIS
301 ENVIRONMENTAL STRESS 3CREENING ENG N& 5 G G
(ZSL,
302 RELIABILITY DEVELOPMENT/GROWTH ENG NA 5(2) G(2) NA
TESTING
303 RELIABILITY QUALIFICATION TEST ACC NA S(2) G(2) G(2)
{RQT) PROGRAM
304 PRODUCTICN RELIABILITY ACCEPTANCE ACC NA Ha S G(2)(3)
TEST (PRAT) PROGRAM
305 THERMAL DESIGN VALIDATION ENG NA s G GC
TEST (TDVT) PROGRAM
Supersedes page A-3
of 15 September 1980
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TASL TYFE
ACC - RELIABILITY ACCCUNTING
ENG - RE_IABILITY ENCINEEPRINC

MGT - MANASEMENT

S - SELECTIVELY APPLICABLE

[3)
'

CENERALLY APF_ICABLE

GC - GENERALLY AFPLICASBLE TO DESIGN CHANGES ONLY

NA - NOT APPLICABLE

{1, - RECUIRES CONSIDERAELE INTERPRETATION OF INTENT TC BE CCST EFFECTIVE

(&) - MIL-STD-78% 1S NOT THE PRIMARY IMPLEMENTATION REQUIREMENT. OTHER MIL-STDS OR
STATEMENT OF WORK REQUIREMENTS MUST BE INCLUDED TC DEFINE THE REQUIREMENTS.

t3; - PARTIAL IMPLEMENTATION ® TO CGST-€FFECTIVELY PREPARE FOR FUTURE PHASES.

® IMPLEMENTATION ONLY TO THE EXTENT NECESSARY TO ACHIEVE THE DESIPED ORJECTIVE FOR
THt PROGPAM PHASE BEINC CONSICERED

Superseges pazn A-3]
of 15 September 19ED
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50. RATIONALE AND GUIDANCE FOR TASK SECTIONS

50.1 = ran surveilland aral
50.1.1  Structuring the Program requireceats
50 1.1.1 Td fying and auantifving reliabhility nneeds . The elements of a

ogram must be selected to meet reliability needs. These needs
are identified by higher authority through documentation such as the Decision
Coordinating Paper (DCP), the Program Management Directive (PMD), and Program
Management Plan (PMP). Identifying and quantifying these needs must be

accomplished prior to release of an RFP for the appropriate acquisition phase
so that tasks and requirements commensurate with the needs may be included in
the RFP. The tasks and reguirements which are included estaclish the frazework

c
for the continuing reliability dialogue between the procuring activity and the
proposing contractors, one or more, of who
develop the hardware. It is essential

exercise mature judgment in determining rell ty needs

50.1.1.1.1 In making this deterainati it is necessary to assemble program
data concerning mission and performance requirements (preferably at the
subsystem level), anticipated environments, and mission reliability and basic
reliability requirements. This information is initially gathered in the
CONCEPT phase and refined throughout development. It is the base upon which

the reliability needs are determined and adjusted as this information ia

refined. The initial life/mission profile definition shall define, as a

minimum, the boundaries of the perforzance envelope and provide the timeline
s c

(environmental conditions and applied/induced stresses versus time) typical sf
operations within that envelope. The quantitative requirements (basic
reliability and mission reliability) shall be determined for the defined

life/miasion profile.

50.1.1.1.2 Using these data and the information on equipment contemplated to
provide the required performance, a separate apportionment or allccation of
basic reliability (MTEMA or MTBF) and mission reliability (MCSP or MTBCF) can
be made to the equipment level. This apportionment 1is usually based on
available reliapility data modified to reflect changes in performance
requirements (e.g., greater accuracy), duty cycles, and anticipated
environments. If tne hardware $o be prccured is a subsystem or equicment, the
allocations discussed herein would apply down to the lowest assembly level in
terms of MTEMA, MIBF, or failure rate. The reguired modifications are largely
a matter of judgment, particularly when a new or considerably modified
equipment concept must be synthesized to provide a specified function.

50.1.1.1.3 A reliability estimate should be made of each equipment
independent of, and reasonably soon after, completing the initial
apporticnment. The equipment estimates should be combined to provide an
initial estimate of basic reliapility and mission reliability. During the

CONCEPT and VALID phases design details will probably not be available.
Therefcre, estimates made during these phases and early in FSED will provide

which are nevertheless adequate for initial comparisons
- .

nableness of, the initial apporti
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