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PUBLICATIONS

MIL-HDBK-217 Reliability Prediction of Electronic Eouitment

(Copies of specifications, standards, drawings, and publications reouired by
contractors in connection with sDee~fic Pro~urement functions should be
obtained from the procuring activitv or as directed by the contracting
officer.)

24 * TERMs, DEFINITIONS, AND ACRONYMS

3.1 ~ The terms used herein are defines in WL-STD-721.

3.2 ~ Definitions ap~licable to this standard are as follows:

a. ~or inc: The process by which the individual requirements
(s~~t~o~~, paragraphs, or sentences) s~ the selectee specificatio?.s and
staric!ards are evaluatei tc de:erfz:ne the extent to wkich each requirement is
mc=t suita:le ~cr a sv?c~fic materiel acquisition and the modification of these
requirements, where necessary, to assure that each tailored document invoked
states onlv the minimum needs of the Government. Tailorina is not a license to
specifv a zero reliability prografz! ant! must conform to provisions of existin4
regulations governing reliability Droarams.

b.

(1) ,7 (coNC”*. .rQT \ nha.e.e* The identification and l xploration
of alternative solut~ons or solutiorl coneents to satisfy a validated need.

(2) (vI&D)T ~ The ~eriod when
selected candidate solutions are refined through extensive studv and analyses;
hardware development, if appropriate; test; and evaluations.

(3) WI-SW en~ dev~~qurwt (FS~ l The period
when the system and the princiDal items necessary for its support are desiuned,
fabricated, tested and evaluated.

(4) Yr~dWWn (PBSGUWML*“ The period from Production aporoval
until the last system is delivered and accepted.

c. tY acc~ l That set of mathematical tasks which
establish and allocate quantitative reliability requirements, and predict and
measure quantitative reliabllty achievements.

cl. tv ~ That set of design, development, and
manufacturing tasks bv which reliabilit~ is achieved.

e. The duration or Probability of failure-free
performance under stated conditions. Basic reliability term, such as
Mean-Time-Between Failures (HTBF) or Hean-Cycles-Between-Failures (PICBF), shall
include all item life units (not just mission time) and all failures within the
items (not just mission-critical failures at the item level of assembly).
Basic reliability requirements shall be capable of describing item demand for
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phases of the system/subsystem/eauipment acquisition.

U.4 nt ve re~ement~ The system/gubgVsteru/equipment reliability

requirements shall be SpeCified contractually, Quantitative reliability

requirements for the system, all major subsystems, and equipments shall be

included in appropriate sections of the system and end item specifications.
The sub-tier values not established by the Drocurinq activitv shall be .

established by the system or equiment contractor at a contractually specified
control point prior to detail desizn.

4.4.1 ti ve regQreme~ There are
categories of quantitative reliability requirements: (l) o
requirements for applicable system reliability parameters;
reliability requirements for item design and Qualitv; and (
confidence/decision risk criteria for smecific reliability
categories must be carefully delineated, and related to eac
defined audit trails+ to establish clear lines of responsib
accountability .

three different
perational

(2) basic
3) statistical
tests. These
h other bv clearly
ility and

4.4.2 Svstem relLiWUit v Darameter~ ~ Svgtern reliability parameters shall be

defined in units of measurement directly related to operational readiness,
m~ssl~n success, demand for maintenance manDower, and demand for lof?istic
support, as ap~licable to the type of system. Operational requirement for
each of these parameters shall include the combined effects of item desiun,
quality, operation, maintenance and repair in the operational environment.
Examples of system reliability ~arameters include: readiness,
Mean-Time-Between-Downint? Events (MTl?DE);mission success,
Mission-Titne-Between-Critical Failures (MTPCF); maintenance demand,
!4ean-Tine-E!etween-Maintenance Actions (MTEMA); and loKistics demand,
!4ean-Time-Between-Removals (MTpR)o

4.4.3 ~tat~st~priteria~ Statistical criteria for reliability
demonstrations, Reliability Qualification Tests (ROT), and Production
Reliability Acceptance Tests (PRAT) shall be carefully tailored to avoid
driving cost or schedule without imtwovinQ reliability. Such criteria include
specified confidence levels or decision risks, “Uooer Test MTBF,” “Lower Test
MTSF,n etc., as embodied in statistical test plans. They shall be clearlv
seDarated from specified values and m~nimum acceotabl~ values to Drevent test
cri~eria from drlvina item desire. They shall be selected and tailored
accordlnq to the degree tnat confidence ].rlter’’jaisare reduces by eac”~
addltlonai increment of total test time.

4.4.3.1 For electronic e~uicment, the “Lower Test MTPF”
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 !41L-STD-781, or alternative specified by the PP..

m

4,4,3.2 ~unitigna and me~eauiD ment . For munitions and mechancial
eauipment , a q~ven lower confidence limit shall be se? eaual to the minium
acceptable reliability for the item. An adeauate number of gamnles shall be
selected per MIL-STD-A05, or by other valld means at)K)t”OVed by the PA, and
tested for conformance to reliability requirements as specified by the PA.
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5. TASK DESCRIPTIONS

5.1 The task descriptions following are divided into
100, Program Surveillance and Control; Section 200,
tion 300, Development and Production Testing.

6. NOTES

three general sections: Section
Design and Evaluation; and Sec-

6.1 Inte mationa I sta ndardization a~reemen~. Certain provisions of this standard

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

international standardization agreement (STA.NAG 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 intern-
ational standardization channels including departmental standardization offices to change
the agreement or make other appropriate accommodations.

6.2 ev term [key wordl listing.

Environmental Stress Screening (ESS)
Failure Reporting, Analysis, and Correction Action Systems (FRACAS)
Failure Review Board (FM3)
Failure Modes, Effects, and Criticality Analysis (FIvIECA)
Program reviews
Reliability DevelopmentiGro~h Test @DGT) program
Reliability Program Plan
Reliability Qualification Test (RQT) Program
Production Reliability Acceptance Test (PRAT) program

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

Review activities:

Army - AR, AV, AT, ME, MI, SC, TE
Navy - EC, OS, SA, SH, YD, TD, MC, CG
Air Force - 10, 13, 17, 18, 19, 24, 95

Preparing activity:
Air Force - 11
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TABLE A-I. @licatJon~r ix ●

PROGRAM PHASE

TASK TITLE TASK
TYPE CONCEPT VALIL FSED PROD

101 RELIABILITY PRCGRAPl PLAN XT .s s G G

102 KINITOR/CONTROLOF SUBCONTRACTORS XT s s G G

AND SUPPLIERS

103 PROGRAM REVIEWS WY 2 S(2) G(z) G(2)

1011 FAILURE REPORTING, ANALYSIS, AND ENG NA s G G

CDRRECT:VE ACTION SYSTEM (FRACAs)

105 FAILURE REVIEk bOAf?E (FRB) ffiT NA S(2) G G

106 THERHALMANAGEMENT ?$CT G G c G

CONTROL (T?4C) PROGRAR

201 RELIABILITY MODELING ENG s s(2) c(2) GC(2)

202 RELIABILITY ALLOCATIONS ACc s G P. cc

203 RELIABILITY PREDICTIONS ACC s s(2) C(2) CC(2)

204 FAILURE MODES, EFFEC?S, AND EhJL s s c GC

CRITICALITY ANALYSIS (M:k) (1)(2) (’)(2) (!)(2!

205 SNEAK CIRCUIT ANALYSIS (SCA) ENG NA NA c(l) CC(1)

206 ELECTRONIC PARTS/CIRCUITS ENG NA NA c GC

iOLERANCE ANALYSIS

207 PARTS CONTROL)APPLICATION PROGRAM ZNG s S(2)(3) G(2) G(2)

208 RELIABILITY CRITICAL ITE!lS HGT s(l) s(l) G c

209 EFFECTS OF FUNCTICJNAL TESTING, ENCi %A ~(l) G GC

STORAGE, HANDLING, PACKAGING,
TRANSPORTATION, AND MAINTENANCE

210 THERflALtRELIABILITY ENG c G GC Gc

DESIGN TRADE STUDIES

211 THERFIA1./RELlABILITY ENG NA G G CC

DESIGN ANALYSiS

301 ENVIRONHZNTAL STRESS SCREE!JINL ENC NA s G G

,x: /

302 RELIABILITY DEVELOP!4ENTtGRO~H ENG NA S(2) G(2) NA

TESTING

303 RELIABILITY QUALIFICATION TEST ACC NA S(2) G(2) G(2)

(ROT) PRQGRAM

304 PRODUCTIONRELIABILITYACCEPTANCE ACC NA NA s G(2)(3)

TEST (PRAT) PRCKRAM

305 Tt!ERHALDESIGNVALIDATION w G NA s ii GC

TEST (TDVT) PROGRAH

I

.

Supersedes page A-j
of 15 Septenber 1!)80
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I AC:- REL:ABIL:? Y ACCOUNTING S - SE. EC?: VELY APPLICABLE

EN: - qE-;Ae:LITY EN:I!4EEP1?JC Z - GENERA-LY APF.ICAELE

W7 - MAhASE~NT Gc - GENERALLY Af’PL::A9LE To DES::N CHANLE: 0NL%

I IVA - NOT Applicable

i
tl; - RECLIRES X)NSIDERAELE INTERPPETATION !3F INTENT T: BE CC:? EFFE5:VE

(2! - ~IL-STD-785 1S NOT THE PRIMAPY IHPLEXENTAT19H REOUIRENENi. OTHER MIL-STDS OR
STATEHEYT 3F UORA’ RE4UJRfMEN?: MUST EE 7NCWDEC T2 DEFINE THE RCQUIREmMy:.

I /,,, - PARTiALXHPLLKENTATIX c TO CG3i-EF?ECTIVEiiY PREPARE FOR FUTURE PHASES.

I ● !MPL9tEWA7:Jh’3NLY70 THE EXTENT NECCSSARY TO ACN:EVE THE Cf31PEC OBJEmIVE K)R
TEL PRt3GPAM PHASE BEINS CONS12EREC

M w *

—

u w ,



)iIL-sTD-785B
APPENDIX A
IS September 1980

50. RATIONALE AND GUIDANCE FOR TASK szmms
— —

50.1 on 100 .

50.1.1 g.t~-P P -tq

50.1 .1.1 ~ ~~ty
f 1 1 The elements of a “rieti

reliability program must be selected to meet reliability needs. These needs

are identified by higher authority through docwzentatlon such as the Decision
Coordinating Paper (DCP), the Program Management DLrect~ve (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 RF!?. The tasks and requirenefi~swhich are Included establish the fra=ewark

for the continuing reliability dialogue between the procuring activity and the

proposing contractors, one or more, of whom will ultimately be selected to

develop the hardware. It is essential to make appropriate analyses and
exercise mature judgment in determining reliability needs.

50.1 .1.1.1 In making this determination, it is necessary to assemble prog~am

data concerning mission and performance requirements (preferably at the

subsystem levei) , anticipated environment% and mission reiiaoility and basic

reliability requirements. This information is initially gathered In the

CONCEPT phase and refined throughout development. It I.s the base upon which

the reliability needs are deteminea ad adjusted as this info-tion is
refined. The initial llfe/mission profile definition shall define, as a
minimum, the boundaries of the perfo==ce envelope and provide the tlmeline
(environmental conditions and applied/induced stresses versus time) typical af
operations within that envelope. The quantitative requirements (basic

reliability and mission reliability) shall be determined for the defined
Mfe/mission profile.

50.1.1.1.2 Using these data and the information on equipment contemplated to
provide the required performance, a separate apportionment or allocation of

basic reliability (~EMA or MTBF) and alssion reliability (MCSP or MTBCF) can
be made to the equipment level. This apportionment Is usually based on

available reliability data modified to reflect changes in performance
requirements (e.g. , greater accuracy) ~ duty cycles? and anticipated
environmen29 . If the hardware ta be pracu’-edis a subsystem or equiement, the

allocations discussed herein would apply down to the lowest assembly level In
terms of MTBMA, ~BF, or failure rate. The required 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 ~n~tial
apportionment. The equ~pment estlxnates should be combined to provide an
initial estimate of basic reliability and mission reliability. During the
CONCEPT and VALID phases design details will probably not be available.
Therefore, estimates made during these phases and early in FSED will provlcie
‘ball park” numbers, which are nevertheless adequate for initial comparisons
with, and for establishing the reasonableness of, the initial apportionment.
Reapportionment based on a comparison with details of the estimate may be
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