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1. SCOPE
1.1 Scope. This standard establishes requirements and procedures
for performing a gailure mode, effects, and criticality analysis (FMECA) to

systematically evaluate and document, by {tem failure mode analysis, the
potential impact of each functional or hardware failure on mission success,
personnel and system safety, system performance, maintainability, and
maintenance requirements. Each potential 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 Application. This standard applies to the acquisition of all
designated DoD systems and equipment. It primarily applies to the program
activity 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 first 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 Task. For example, for task 101, the first revision is 101A,
the second revision is 101B. When the basic document is revised, those
requirements not affected by change retain their existing date.

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

a. This standard number.

b.  Task number(s).

c. Other data as called for in individual task.
2. REFERENCED DOCUMEMTS

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




STANDARDS

MIL-STD-1629A
ECIFICATIONS _
Military —_
MIL-M-24100 Manual, Technical; Functionally Oriented
Maintenance Manuals for Systems and Equipment
Military
MIL-STD-280 Definitions of Item Levels, Item
Exchangeability, Models and Related Terms
MIL-STD-470 Maintainability Program Requirements (for
Systems and Equipment)
MIL-STD-72] Definitions of Terms for Reliability and
Maintainabilit
MIL-STD-756 rReliability Prediction
MIL-STD-780 Work Unit Codes for Aeronautical Equipment;
Uniform Numbering System
MIL -STD-785 Reliability Program for Systems and
Equipment Development and Production
MIL -STD-882 System Safety Program Requirements B
MIL-STD-1388 Logistics Support Analysis
MIL-STD-1591 On Aircraft, Fault Diagnosis, Subsystems,
Analysis/Synthesis of
MIL -STD-2072 Survivability, Aircraft; Establishment and
Conduct of Pr ograms for
MIL -STD-2080 Maintenance Engineering, Planning, and
Analysis®the for Aeronautical Systems,
Subsystems, Equipment and Support Equipment
Military
MIL-HDBK-217 Reliability Prediction of Electronic
EquipBent
MIL -HDBK -266 Application of Reliability Centered
Maintenance to Naval Aircraft, Weapon
Systems and Support Equipment
Copies of specifications, standards, drawings, and pubiications required
ntractors in connection with specific procurement functions should be -
ined from the procuring activity or as directed by the contracting -
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TASK 103
FMECA - MAINTAINABILITY INFORMATION

Diivanmen matntainabild ol n b nn el JRUE TN S
for

1. Purpose. FMECA-maintainability information supplies early criteria
Maintenance Planning Analysis (MPA), Logistic Support Analysis (LSA), test
planning, 1nsoection and checkout requirements, and identifies maintainability
design features that require corrective act1on, and supplies information for
the Re11ab111ty -Centered Maintenance (RCM) process required by
MIL-HDBK-266(AS).

1.1 Application. The FMECA maintainability information requires data from
the FMEA Task 10). Task 103 shall not be done without first doing Task 101,

1.2 Planning. PTanning for the FMECA - maintainability information analysis
includes the contractor's procedures for assurirg the coincident use of this

analysis when 1nn1cf1r support analysis in accordance with MIL-STD- ]388 the

ma‘lntenance D'Iann'l ng ana]vs1s in accordance with MIL-STD-2080(AS), and

ma1nta1nab111ty ana1ysis in accordance with MIL-STD-470 are requ1red by
contract.

2. Documents Referenced in Task 103

STANDARDS

Military

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

MIL-STD-1388 Logistics Support Analysis

MIL-STD-2080(AS ) Maintenance Engineering, Planning and Analysis
for Aeronaut1ca| Systems, Subsystems, Equipment
and Support Equipment

HANDBOOKS

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

3. FMECA - Maintainability Information Worksheet. Maintainability
information is documented on the approved FMECA - maintainability worksheet.
Figure 103.1 is a sample worksheet. Cofiplete worksheets will be included in
the FMECA report, General Requ'lrements, 4.5, following the FMEA worksheet for

..‘A.-— aaaaa A €aiimmd amd anmdaad
the same indenture level. The f |uuuwmy information can be found and copied

from the FMEA worksheet:

a. Item ldentification Number
b. Item Nomenciature
c. Function

Task 103
7 June 1983



d. Functional Failure (Failure Mode (Task 101))
e. Engineering Failure Mode (Failure Causes (Task 101))
f. Failure Effects (local, next higher level, end)

a. Spv erity Class

LV B 4

h. Mission Phase

] System/Subsystem Description. Provide a concise description of the
t_m or subsystem 1n terms of 7ts general function and major assemblies or

omponents.

3.
5

3.2 Compensating provisions. This entry shall specifically address
redundancies and protective features in relation to functions and functional
failures. An item fs considered redundant if its purpose is to duplicate the
function of another item. Also list the protective or warning devices, or
fail-safe design, that act to mitigate 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 will be numbered 1, the second 2, and so on.

3.4 Functional Failures. Record the functional failure (failure mode from
Task 10TV. Functional failures shall be lettered alphabetically beqginning
with "A". Note that a function may have more than one functional failure
(fajlure mode, Task 101).

3.5 Engineering Failure Mode. Record the engineering failure modes (failure
causes from vask T0T). Engineering failure modes shall be numbered beginning
with "1, Note that a functional failure may have more than one engineering
failure mode (failure cause, Task 101).

3.6 Mininum Equipment List. Specify if the aircraft or end item of
equipnent can be dispatched on 1ts assvgned mission with the analys1s item
inoperative. If the answer is "yes", specify any limitation

3.7 Failure Detection Method. A description of the methods by which
occurrence of a specific tunctional failure (failure mode) is detected and
localized by the operator or maintainance technic1an shall be recorded.
PDescribe the warning devices, if applicable, and other indications which make
evident 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 prlur‘eu to determine 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. Normal indications are those that
are evident to an operator or maintenance technician when the item is

operacmg ﬁOmal Iy 1ncor'rec1: H‘l(ﬂCdTﬂOﬂS are CﬂOSG tﬂat are EVluént
operator or maintenance technician when the item has malfunctioned or
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Task 103
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3.8 Engineering Failure Mode MTRF and Remarks, Calculate and provide MTBF
data for each enaineerina failure mode (failure cause) developed as part of
Task 101. Also include any remarks pertaining to and c1ar1fy1nq any other
columns. Notes regarding recommendations 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 Work

e. Other requirements as necessary for tailoring.

Tack 103

7 June 1983
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beneficial and productive tasks in a well structured reliability program,
Since individual failure modes are 1isted in an orderly, organized fashion and
evaluated, the FMECA serves to verify design integrity, identify and quantify
sources of undesirable failure modes, and document the reliability risks.
FMECA resuits can be used to provide the rationaie for changes in operating
procedures for ameliorating the effects or for detecting the incipience of the
undecirabhle failure madec, A1fhnnnh the FMECA 1s an essential religbj]itv
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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

advantageous]y in and for maintenance planning ana]ysTé logistics sypport
analysis, survivability and vuinerabiiity assessments, safety and hazards
analyses, and for fault detection and isolation design. This coincident use
of the FMECA must be considered in FMECA planning and every endeavor nade to
prevent dup11c ation of effort by the program elements which utilize FMECA
results.
50.2 FMEA (Task 101). The FMEA is an essential design evaluation

raraditma whisrh ehnttld nny ha 1imitad +n +hn nh:en +radi+inanallv fhnnnhf nf ac
Fl VeLGUUI T WLl JINIVUIU 1IVw Vo LN RN R A SR ) W wl it P' A\ A LI AU LIV 1y iy vu\’l v VI A J
the design phase. The initial FMEA should be done early in the conceptual

phase when desiagn criteria, mission requirements, and conceptual designs are
be1ng developed to evaluate the design approach and to compare the benefits of
competing design configurations. The FMEA will provide quick visibility of
the more obvious failure modes and identify potential single failure points,
some of which can be eliminated with minimal design effort. As the mission

and Aae f‘n‘qn“-ﬂﬁn hamrmrma mana wafinad ha CMCARA ~an ha :nf‘nf‘ +n
anyud uc)lu” VT LI LIVITID vtLwiiic Iwuic 1 Illcu’ I-llC Trn”n van vgo CI\' QIIUCJU VWV
successively more detailed levels, When changes are made in system design to
remove or reduce the impact of the jdentified failure modes, the FMEA must be

repeated for the redesigned portions to ensure that all predictable failure
modes in the new design are considered.
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is dependent upon information developed in that analysis, it should not be
imposed without imposition of the FMEA. The CA is probably most valuable for
maintenance and logistics support oriented analyses since failure modes which
pave a high probability of occurrence (high criticality numbers) require
investigation to identify changes which wiil reduce the potentiai impact on
the maintenance and logistic support requirements for the system. Since the

rrif*ra]ifu numhare are oc+:h11ch A haead unan cnh1nr+iun Suidamante +hav
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should only be ‘used as indicators of relative prioritfes=
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50.4 FMECA-maintainability information (Task 103). This analysis is an
extension of the FMECA and is dependent upon FMEA generated information;
therefore, the FMECA- maintainability information analyses should not be

H’l osed wimoux imposition of the FMEA. The identification of how each
1n-n u‘11 l\n Antartad and 1aralivsad will mrmavida 4nfAarmmadsdnn ‘nu aual, uating
iull i UT VUL LU Qv IVl 1&CJU Wi 1 pluvuuc FIIIVvIna viIvi v cvailuaivi '9
item testabflity. The failure mode 1isting which is included on the completed
uired data for 1001st1cs

worksheet should be utilized to provide this reg
support analyses (LSA), maintenance plan analysis
centered maintenance (RCM).
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50.5 OMEA {(Task 104). The DUMEA provides essential inputs for the
v lnAamrmahd 1sd s accaremant AE a winanmam ritndbaAam A add 100 thn sAdandsEFinatinn ~AF
vuauiiciavi i QAD2O2CTOONIITIILV U] a WCG}JUII )_y)bclll LU aiu I Livc IJcriv i teas v vi
deficiencies and the evaluation of designs 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 be done early in the conceptual phase to provide data related to the
capability of the conceptua] weapon system design to survive the effects of

the specified hostile threats. Development of this data before weapon system
desiqgn conf iguration is finalized will provide significant survivability
benefits with minimal impact on cost and schedule,

-3 W

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 p]anned FMECA task efforts, and when

-

ne

approvea is used for monitorlng contractor lmplementatlon of the tasks.

plan can be required as a separate document submittal or it can be included as
nart nf +he Raliahilityv Dranaram Plan Tha FMF(CA nl n inrcrlndee a Aecrrintinn
Pu' 1 v L2 N AW LAV BN IV &0 e | le L ] \J:’l “an T IdTe nire LI I VY A} ’llul S PN I (%3 e Tt Ve '
of the contractor's nrocedures for 1mn1nmpntinn the tasks and provides a cross

............... L =L

index showing the relationship of co1nc1dent perfonnance and use of the FMEA
tasks to preclude duplication of effort. 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.

5§0.7 Criticality numher lcr alcuy n examnla., Calculation of
meaningful criticality numbers requires th e of specific failure rate and
part conf1qurat1on data. When part conf1gurat1ons 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- HDBK Z]/. With known failure rates, the cr1t1ca|1ty
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The item criticality number, C . under a particular severity classification,
is then calculated bv summing {he Cm for each failure mode under that severity
classification. This summation is given by the expressions:
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