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@ MIL-STD-1629A, Procedures for Performing a
Failure Mode, Effects and Criticality Analysis,
24.11.1980

@ ARP 4761 Guidelines and Methods For
Conducting The Safety Assessment Process on

Civil Airborne Systems And Equipment (Para
4.2 -FMEA, Para 4.3 — FMES), 12.1996
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Fail Sate Requirements

@ Reference Document: AC/AMJ No: 25.1309 System
Design and Analysis, 10.06.2002, Para 6b (1) Fail-Safe
Design Concept:

@ In any system or subsystem, the failure of any single element
component, or connection during any one flight should be
assumed, regardless of its probability. Such single failures
should not be catastrophic.
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Catastrophic Failure Condition

@ AC/AMJ No: 25.1309 System Design and Analysis,
10.06.2002 (para 7a (5)):

@ Catastrophic: Failure conditions which would result in
multiple fatalities, usually with the loss of the airplane.

@ Note: A “Catastrophic” Failure Condition was defined in
previous versions of the rule and the advisory material as a
Failure Condition which would prevent continued safe flight
and landing.

@ MIL-STD-882E, SYSTEM SAFETY, 11.05.2012:

@ Could result in one or more of the following: death,
permanent total disability, irreversible significant
environmental impact, or monetary loss equal to or
exceeding $10M.
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Catastrophic Failure Condition

@ STANAG 4761, Edition 2

@ Failure conditions that are expected to result in at least
uncontrolled flight (including flight outside of pre-planned or
contingency flight profiles/areas) and/or uncontrolled crash,
Or

@ Failure conditions which could potentially result in a fatality
to UAYV crew or ground staff.

@ MIL-STD-1629A, Procedures for Performing a Failure
Mode, Effects and Criticality Analysis, 24.11.1980

@ A failure which may cause death or weapon system loss (i.e.,
aircraft, tank, missile, ship, etc.)
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STIRITTORPINE NN 2IWIINRD TRNT @
@ Loss of Trust during Take-off
@ Loss/Erroneous Elevator control (all phases)
@ Inadvertent payload moving (Maintenance)
@ Misleading of Rudder Command (Landing)
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(Failure Modes) 2> 2158
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(Failure Modes) 2> 2158
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@ Loss of Output A
@ Loss of Output B
@ Loss of both Outputs A and B
P
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(Failure Modes) 2> 2158
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(Failure Modes) 2> 2158

RNT @
@ Loss of Output A
@ Loss of Output B
@ Loss of Output C
@ Loss of any Combination of Outputs
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|

Failure Mode! = Effect
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The Lowest Indenture level
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Minimal Cut Sets (TP1)

Cut set event descriptions Cut set Probability of Occurrence
Sensor 1, Sensor 2 EV1,EV2 9e-12
Sensor 1, Sensor 3 EV1,EV3 9e-12
Sensor 2, Sensor 3 EV2,EV3 9e-12
Sensor 1, An In2 (Input Com. #1) EV1,EVS 1.5e-12
An Inl (Input Com. #1), Sensor 2 EV4,EV2 1.5e-12
Sensor 1, An Inl (Input Com. #2) EV1,EV6 1.5e-12
An Inl (Input Com. #1), Sensor 3 EV4,EV3 1.5e-12
Sensor 2, An Inl (Input Com. #2) EV2,EV6 1.5e-12
An In2 (Input Com. #1), Sensor 3 EV5,EV3 1.5e-12
An Inl (Input Com. #1), An In2 (Input Com. #1) EV4,EVS 2.5¢-13
An Inl (Input Com. #1), An Inl (Input Com. #2) EV4,EV6 2.5e-13
An In2 (Input Com. #1), An Inl (Input Com. #2) EV5,EV6 2.5e-13
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Minimal Cut Sets (TP2)

Cut set event descriptions Cut set Probability of Occurrence
Improper Operation (Input Com. #1) EV7 le-6
Sensor 1, Sensor 2 EV1,EV2 Oe-12
Sensor 1, Sensor 3 EV1,EV3 Oe-12
Sensor 2, Sensor 3 EV2,EV3 Oe-12
Sensor 1, Improper Operation (Input Com. #2) EV1,EVS8 3e-12
Sensor 2, Improper Operation (Input Com. #2) EV2,EV8 3e-12
An Inl (Input Com. #1), Sensor 2 EV4,EV2 1.5e-12
Sensor 1, An In2 (Input Com. #1) EV1,EVS 1.5e-12
Sensor 1, An Inl (Input Com. #2) EV1,EV6 1.5e-12
An Inl (Input Com. #1), Sensor 3 EV4,EV3 1.5e-12
Sensor 2, An Inl (Input Com. #2) EV2,EV6 1.5e-12
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Minimal Cut Sets (TP2)

Cut set event descriptions Cut set  [Probability of Occurrence
An In2 (Input Com. #1), Sensor 3 EVS5,EV3 1.5e-12

An Inl (Input Com. #1), Improper Operation (Input Com. #2) EV4,EV8 Se-13

An In2 (Input Com. #1), Improper Operation (Input Com. #2) |EV5,EVS8 Se-13

An Inl (Input Com. #1), An In2 (Input Com. #1) EV4,EVS 2.5e-13

An Inl (Input Com. #1), An Inl (Input Com. #2) EV4,EV6 2.5e-13

An In2 (Input Com. #1), An Inl (Input Com. #2) EV5,EV6 2.5e-13
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