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MIL-STD-1629A

1. SCOPE

l.l Sco e.
+

This standard establishes requirements and procedures
for performing a ailure mode, effects, and criticality analysis (FMECA) to
systematically evaluate and document, by Item failure mode analysis, the
potential impact of each functional or hardware fajlure on mission success,
personnel and system safety, systen performance, maintainability, and
maintenance requirements. Each potenttal failure is ranked by the severity of
its effect in order that appropriate corrective actions may be taken to
eliminate or control the high risk items.

1.2
Y*

This standard applies to the acquisition of all
designated DoD sys ems and equipment. It pr~marjly applies to the program
acttvtty phases of demonstration and validation and full-scale engineering
development; e.g., design, research and development, and test and evaluation.
This standard also can be used during production and deployment to analyze the
final hardware design or any major modifications. The FMECA tasks contained
in this standard apply to all items of equipment. This standard does not
apply to software. Appendix A contains additional application and tailoring
guidelines.

1.3 Numbering system. The tasks are numbered sequentially as they
are introduced into this standard with the fjrst task being number 101.

1.4 Revisions.

1.4.1 Standard. Any general revision of this standard which results
in a revision of sections 1, 2, 3, or 4 will be indicated by revision letter
after this standard number, together with date of revision.

1.4.2 Tasks. Any revisions of FMECA tasks are indicated by a letter
following the ~ For example, for task 101, the first revision is 101A,
the second revision is 101B. Mhen the basic document is revised, those
requirements not affected by change retain their existing date.

1.5
referenced by

Method of reference. The tasks contained herein shall be
specifying:

a. This standard number.

b. Task number(s).

c. Other data as called for in individual task.

2. REFERENCED DOCUMENTS

2.1 Issues of documents. The following documents of the issue h
effect on the date of Invitation for bid or request for proposal, are
referenced in this standard for information and guidance.

1
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MIL-STD-1629A

SPECIFICATIONS

Military

MIL-N-241OO

STAIIDARDS

Military

MIL-sTr)-280

MIL-sTll-47fl

MIL-STD-721

MIL-STD-756

MIL-STD-780

MIL-STD-785

MIL-STD-882

MIL-STD-1388

MIL-STD-1591

MIL-STD-2072

MIL-STD-2080

HANDBOOKS

Military

MIL-HDRK-217

MIL-HDBK-266

4

Manual, Technical; Functionally Oriented
Maintenance Manuals for Systems and E@~nt

Definitions of Item Levels, Item
Exchangeability, Models and Related Terms

Maintainability Program Requirements (for
Systems and Equipment)

Oefinitfons of Te?ms for Reliability and
Maintainability

Reliability Prediction

Work Unit Codes for Aeronaut~cal Equipment;
Uniform Numbering System

Reliability Program for Systems and
Equipment Development and Production

System Safety Program Requirements

Logistics Support Analysis

On Aircraft, Fault Diagnosis, Subsystems,
Analysis/Synthesis of

Survivability, Aircraft; Establishment and
Conduct of Proqrams for

Maintenance Engineering, Planning, and
Analysis”the for Aeronautical Systems,
Subsystems, Equipment and Support Equipment

Reliability Prediction of Electronic
EquipBent

Application of Reliability Centered
Maintenance to Naval Aircraft, Weapon
Systems and Support Equipment

(copies of specifications, standards, drawings, and publications required
by contractors ~n connection with specific procumbent functions should be
obtained from the procuring activity or as directed by the contracting
officer. )

z~ne 1983 2
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TASK 103

FMECA - MAINTAINABILITY INFORMATION

~inte%%%
FMECAinalntainabtllty information supplies early criterta for

arming Analysis (MPA), Logistic Support Analysis (LSA), test
plannin , inspection and checkout requirements,

!
and identifies maintainability

design eatu~s that require corrective action, and supplies information for
the Reliability-Centered Maintenance (RCM) process required by
MIL-HIBK-266(As).

1.1 The FMECAmaintainabfl ity information requires data from
Task 103 shall not be done without first doing Task 101.

1.2 Planning. Planning for the FMECA - maintainability information analysis
includes the contractor’s procedures for assurin the coincident use of this

r%analysis when logistic support analysis in acco ante with MIL-STD-1388,the
maintenance planning analysis in accotiance with MIL-STD-2080(AS), and
maintainability analysis in accordance with MIL-STD-470 am required by
contract,

2. Documents Referenced in Task 103:

STANDARDS

Mi1itaw

MIL-STD-470 Maintainability program requirements (for
systems and equipment)

MIL-STD-1388 Logistics Support Analysis
MIL-STD-2080(AS) Maintenance Engineering, Planning ~nd Analysts

for Aeronautical Systems, Subsystems, Equipment
and Support Equipment

HANDBOOKS

MIL-HIBK-266(As) Application of Reliability-Centered Maintenance
in Naval Aircraft, Weapon Systems and Support
Equipment

3. FMECA - Matntainabilfty Information Worksheet. Maintainability
information is documented on the approved FPILCA- maintainability worksheet.
Figure 103.1 is a sample worksheet. Cofi~leteworksheets will be included in
the FMECA report, &neral Requirwnents, 4.5, following the FPEA worksheet for
the same indenture level. The followlng infonnat~on can be found and copied
fmm the FhEA worksheet:

a. Item Identification Number

b. Item Nomenclature

C. Function

Task 103
7 June 1983
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MIL-STD-1629A

d. Functional Failure (Failure Mode (Task 701))

e. Engineering Failure Mode (Failure Causes (Task 101))

f. Failure Effects (local, next higher level, end)

9. Severity Class

h. Mission Phase

3.1 System/Subsystem Description. Provide a concise description of the
sytem or subsystem in terms of Its general function and major assemblies or
components.

3.2 Conpensatlng provisions. This entry shall specifically address
redundanc~es and protective Featuns in relation to functions and functional
failures. An item is considered redundant if its purpose is to duplfcate the
function of another item. Also list the protective or warning devices, or
fail-safe desfgn, that act to mitfgate serious consequences upon failure of a
critical item.

3.3 Functions. Functions and subfunctions should be transferred from Task
101 worksheets. A number shall be placed in the small column next to each
function. The first function wfll be numbered 1, the second 2, and so on.

3.4 Functional Failures. Record the functional failure (failure mode from
Task 1~) l-unctlonaltailures shall be lettered alphabetically beqinning
with “A”.” Note that a function may have more than one functional failure
(failure mode, Task 101).

3.5 Engineering Failure Mode. Record the engineering failure modes (failure
causes from Task ~erfng failure modes shall be numbered beginnfng
with “l”. Note that ; functional faflure may have more than one engineering
faflure mode (failure cause, Task 101).

3.6 Mininum Equipment List. Specify if the aircraft or end item of
equipment can be dlspatched on its assigned mission with the analysis item
inoperative. If the answer is “yes”, specify artylimitation.

3.7 Failure Detection Method. A description of the methods by which
occurrence of a speclflc functional failure (failure mode) is detected and
localized by the operator ormafntainance technician shall be recorded.
Describe the warnfng devices, if applicable, and other indications which make
evfdent to the operator or technician that an item has malfunctioned or
failed. If no indication exists, state whether or not the undetected failure
will jeopardize the mission objectives or personnel safety, and if the
undetected failure allows the item to remain operational in a safe state, a
second failure situation shall be explored to detennfne whether or not an
indication will be evident to the operator or maintenance technician. Proper
correlation of an item malfunction or failure may require identification of
normal, abnormal and incorrect indications. Nor%al indications are those that
are evident to an operator or maintenance technician when the item is
operating normally. Incorrect indications are those that are evident to the
operator or maintenance technician when the item has malfunctioned or failed.

-

.

Task 103
7 June 1983 103-2
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3.8 Engineering Failure Mode MTBF and Remarks. Calculate and provide MTBF
data for each engineering failure mode (failure cause) developed as part of
Task 101. Also include any remarks pertaining to hnd clarifying any other
columns. Notes regarding reconrnendations for design improvements shall be
recorded and further amplified in the FMECA report, General Requirements, 4.5.

3.9 Ordering Data. The following details shall be specified in the
appropriate contractual documents:

a. Task 101 (see 1.1 of Task 103)

b. DI-R-7085

c. DI-R-7086

d. The Statement of hfork

e. Other requirements as necessary for tailoring.

Task 103
7 June 1983
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50.1.3 Intended use. The FMECA is potentially one of the most
beneficial and productive tasks in a well structu~d reliability program.
Since individual failure modes are lfsted in an orderly, organized fashion and
evaluated, the FMECA serves to verify desfgn integrity, identify and quantify
sources of undesirable failure modes, and document the reliability risks.
FMECA results can be used to provfde the rationale for changes fn operatfng
procedures for ameliorating the effects or for detecting the incipience of the
undesirable failure modes. Although the FMECAfs unessential reliability
task, it supplements and supports other engineering tasks through
identification of areas in which effort should be concentrated. The FMECA
results are not only used to provide design guidance, but they are used
advantageously in and for maintenance plannfng analys~s, logfstics support
analysis, survivability and vulnerability assessments, safety and hazards
analyses, and for fault detectfon and isolation design. This coincident use
of the FMECA must be considered in FMECA planning and every endeavor nade to
prevent duplication of effort by the program elements which utilfze FMECA
results.

50.2 I%IEA (Task 101 ). The FMEA is an essential design evaluation
procedure which should not be Iimfted to the phase traditionally thought of as
the design phase. The initial FMEA should be done early fn the conceptual
phase when desiqn criteria, missfon requirements, and conceptual desiqns are
being developed”to evaluate the desiaqnapproach and to compare the beneffts of
competing design configurations. The FMEA will provide quick visibility of
the more obvious failure modes and identffy potential single failure points,
some of which can be eliminated with minfmal design effort. As the missfon
and design definitions become more refined, the FMEA can be expanded to
successively more detafled levels. When changes are made in system design to
remove or reduce the impact of the identified failure modes, the FMEA must be
repeated for the redesigned portions to ensure that all predictable failure
modes in the new design are considered.

50.3 CA (Task 102). The CA fs a procedure for associating failure
probabilities with each failure mode. Since the CA supplements the FMEA and
is dependent upon information developed in that analysis, it should not be
imposed wfthout imposition of the FMEA. The CA is probably most valuable for
maintenance and logistics support orfented analyses since failure modes whfch
have a high probability of occurrence (high criticality numbers) require
fnvestfgatfon to identify changes whfch will reduce the potential impact on
the maintenance and logfstic support requirements for the system. Since the
criticality numbers are established based upon subjective judgments, they
should only be used as indicators of relative priorities.

50.4 FMECA+naintainability information (Task 103). This analysis is an
extensfon 0$ h A and IS dependent up~ generated fnfonnation;
therefore, the ‘~ECA-maintainability information analyses should not be
fmosed without imposition of the FMEA.
!

The identification of how each
fa Iurewfll be detected and localized will provide information for evaluating
Item testability. The failure mode listing whfch is included on the completed
worksheet should be utilized to provide this required data for logistlcs
support analyses (LSA), maintenance plan analysis (MPA), and reliability
cente~d maintenance (RCPI).

A-3
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50.5 DMEA (Task 104).
vulnerability assessment of a

The DMEA provides essential inputs for the
weapon system to aid in the identification of

deficiencies-and the evaluation of des_igns for enhancing survivability. Since
the DMEA utilizes the failure mode information from the FMEA, it should not be
imposed without imposition of the FMEA. The DMEA, like the initial FMEA,
should he done early in the conceptual phase to provide data related to the
capability of the conceptual weapon system design to survive the effects of
the specified hostile threats. Development of this data before weapon system
desiqn configuration is finalized will provide significant survivability
benefits with minimal impact on cost and schedule.

50.6 FMECA plan (Task 105). The FMECA plan provides the contractor’s
plans and activities for implementing the FMECA tasks. The plan is used by
the procuring activity to evaluate the planned FMECA task efforts, and when
approved, is used for monitoring contractor Implementation of the tasks. The
plan can be required as a separate document submittal or it can be included as
part of the Reliability Program Plan. The FMECA plan includes a description
of the contractor’s procedures for implementing the tasks and provides a cross
index showing the relationship of coincident performance and use of the FPEA
tasks to preclude duplication of ef[ort. Sample contractor formats used in
performance of each FMECA task are Included as a part of each task specified
in the contract statement of work.

50.7 Criticality number (Cr) calculation example. Calculation of
meaningful criticality numbers requires the use of specific failure rate and
part configuration data. When part configurations are known, failure rate
data can be obtained from the appropriate reliability prediction, field data
from past systems of similar design and environmental use, or failure rate
data sources such as MIL-I{DBK-217. With known failure rates, the criticality
number for an item is the number of failures of a specific type expected per
million hours due to the item’s failure modes under a particular severity
classification as discussed in Task 101. A failure mode criticality number,
Cm, for a particular severity classification is given by the expression:

c = f3aApt
m

The item criticality number, C , under a
is then calculated by summing [he Cm for
classification. This sunwnation is given

Cr = Z (Cm)n Or
n=l

(1)

particular severity classification,
each failure mode under that severity
by the expressions:

(2)

7 June 1983
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