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SDRL DESCRIPTION
TITLE NUMBER SDRL 420
Failure Modes and Effects & Analysis (FMEA) w/Critical Analysis DATE REVISION
074/24/2025 A
SUBMITTAL SCHEDULE APPROVAL TYPE REFERENCE DOCUMENTS

50 days after CDR
4 X Product Lead [X] QE

updates as needed [] Other

Approval:

Review: X

Does this SDRL need to be added to Costpoint? Yes X Nol[]

Note: All newly released, or revised, Non-Recurring SDRLs need to be added to Costpoint. Send the approved
version of this form to Business Systems Manager in order to have these added to Costpoint.

DESCRIPTION/PURPOSE
The Seller shall submit a Failure Modes and Effects Analysis (FMEA) with Critical Analysis.

SCOPE/PREPARATION INSTRUCTIONS
Format:

The Failure Modes, Effects, and Criticality Analysis (FMECA) Report shall be in supplier’s format.

Data Requirements:
This report shall document the results of the FMECA, as required by the contract statement of work, and
shall include:

a. ldentification of the system overview, scope, level of analysis, assumptions,summary of results,
documentation of the data sources and techniques used in performing the analysis, and worksheets used
during the analysis. The worksheets shall be organized to first display the highest indenture levels of the
system. Sample worksheets for Failure Modes Effect Analysis (FMEA) and Criticality Analysis (CA) are
shown in Figures 1 and 2, respectively.

b. Analysis performed for all mission profile(s), under worst-case conditions, which shall document and
relate all associated failure modes from the piece part (or lowest indenture level specified) through all
indenture levels through the subsystem and system levels, as well as identifying severity levels (categories
| through IV) for each indenture level. All single-point failure modes shall be identified, evaluated and
design mitigation documented.

c. ldentification of those failure modes which are detectable by Built-In-Test (BIT) and to what level they will
be isolated. If failures are identified as undetectable but the failure has no effect on the mission, the
consequences of a second, separate item failure shall be analyzed. For those cases in which the mission

FM40-053 (TM-19529)
Rev. G, 11 August 2020




AUTHORIZED DOCUMENTS ARE PUBLISHED ONLINE. VERIFY ANY COPY AGAINST THE ONLINE SYSTEM BEFORE USE.

Supplier Data Requirement List (SDRL) NORTHROP GRUMMAN
Description

would be jeopardized by the second failure, it shall be determined whether or not a failure indication would
now be evident to the operator, maintainer, or detectable by BIT. The report shall also identify failure
modes that result in an out-of-tolerance condition or loss of functionality rather than a “hard” failure. The
report shall identify the extent to which system monitoring and warning features will provide warning of
impending failure, to facilitate corrective action during a preventive maintenance period.

d. Identification of both the preventive maintenance provisions which would minimize the probability of
occurrence and the corrective maintenance features which wouldminimize downtime in the event of
occurrence, and a description of the methodology and controls used to ensure the preventive and
corrective actions are adequate.

e. ldentification and description of the hardware and software design provisions for maintenance by modular
replacement, indication probable adjustment requirements following repair, and identification of the first
point at which the post-repair checkout can be made to verify that the maintenance action is complete.

f. A description of the impact of the FMECA analysis on design, maintenance planning/supportability, and
diagnostics. Major problems detected by the analysis shall be detailed, including how the problems were
resolved (e.g. design changes, etc), including impacts on safety, supportability, and diagnostics. Supplier

interpretations and comments concerning the analysis and identification of the critical items list and
initiated or recommended actions for control of failure risk shall be included.

g. A summary which shall include supplier conclusions and recommendations based on the analysis results
and problem information included in the report.

FMEA
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Figure 1 — Sample FMEA Worksheet

A - A serial number or other reference designation identification number is assigned for traceability purposes.

B - The name or nomenclature of the item or system function being analyzed for failure mode and effects.

C - The first function shall be numbered 01, the second 02, and so on.

D - A concise statement of the function performed by the item including any performance standards.

E — The first functional failure shall be numbered A, the second B, and so on.

F — Ways an item can either partially (with upper and/or lower performance limits) or totally fail to perform its
functions.

G - All predictable failure modes along with their most probable causes for each indenture level analyzed
shall be identified and described.

H - A concise statement of the mission phase and operational mode in which the failure occurs.

| - Local effects identify the impact a failure mode has on the operation and function of the item in listed in
block A.
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J - Next higher level effects identify the impact an assumed failure has on the operation and function of the
items in the next higher indenture level above the indenture level under consideration.

K - End effects evaluate and identify the total effect a failure has on the operation, function, or status of the
uppermost system or end item and the surrounding environment.

L - A description of the methods by which occurrence of the failure mode is detected by the operator and by
the maintainer at the unit level and to what indenture level they will be isolated. Describe the method by
which ambiguities are resolved when more than one failure mode causes the same failure indication.
Identify to what indenture level failures can be isolated by the use of BIT features and indicate when
ancillary test equipment will be required for fault isolation.

M - Describe the most direct procedure that allows an operator to isolate the malfunction or failure.

N - The compensating provisions, either design provisions or operator actions, which circumvent or mitigate
the effect of the failure.

O - Severity classification categories (I-IV) assigned to each failure mode, without considering compensating
provisions, according to the failure effect at the uppermost system. The severity classification
categories are:

Category | - Catastrophic - A failure which may cause death or system loss (i.e., aircraft, tank, missile, ship)

Category Il - Critical -A failure which may cause severe injury, major property damage, or major system
damage which will result in mission loss.

Category lll - Marginal -A failure which may cause minor injury, minor property damage, or minor system
damage which will result in delay or loss of availability or mission degradation.

Category IV - Minor - A failure not serious enough to cause injury, property, or system damage, but which
results in unscheduled maintenance or repair.

P - Describe the basic actions taken by the maintainer to correct the failure.
Q - Any pertinent remarks pertaining to and clarifying any other columns or recommendations for design

improvements.
Criticality Analysis
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Figure 2 — Sample Criticality Analysis Worksheet
Columns A, B, D, G, H, O, & Q on the Criticality Analysis
worksheet are copied from the FMEA worksheet.

R — Failure probability or Failure rate data source - When failure modes are assessed in terms of probability
of occurrence (Levels A-E):

Level A — Frequent: High probability of occurrence that may be defined as a single failure mode probability
greater than or equal to 10-1 of the overall probability of failure during the operating time interval.

Level B — Reasonably probable: Reasonable probability of occurrence that may be defined as a single failure
mode probability of occurrence which is more than 10-2 but less than 10-1 of the overall probability
of failure during the item operating time.
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Level C — Occasional: Occasional probability of occurrence that may be defined as a single failure mode
probability of occurrence which is more than 10-3 but less than 10-2 of the overall probability of
failure during the item operating time.

Level D — Remote: Remote probability of occurrence that may be defined as a single failure mode probability
of occurrence which is more than 10-6 but less than 10-3 of the overall probability of failure during
the item operating time.

Level E — Extremely unlikely: Extremely unlikely may be defined as a single failure mode probability of
occurrence which is less than 10-6 of the overall probability of failure during the item operating time.

When failure rate data are to be used in the calculation of criticality numbers (column W), the data source of
the failure rates used in each calculation shall be listed. When a failure probability is listed, the remaining
columns S-V are not required.

S - The conditional probability that the failure effect will result in the identified criticality classification, given
that the failure mode occurs. The values represent the analyst's judgment as to the conditional probability
the loss will occur and should be quantified in general accordance with the following:

Actual loss 1.0

Probable Loss > 0.10 to <1.0
Possible Loss >0 to =

0.10 No Effect =0

T - The fraction of the part failure rate related to the particular failure mode under consideration.
U - The failure rate from the appropriate reliability prediction.

V - The operating time of the item per mission shall be derived from the system definition.

W — A relative measure of consequence of a failure mode and its frequency of occurrence.

X — A relative measure of consequence of an item failure and its frequency of occurrence.
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