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What is Testability?

A design characteristic which allows the status 
(operable, inoperable, degraded) of an item to be 
determined and the isolation of faults within the item to 
be performed in a timely manner

 Characteristic of the design

 Enable determination of item status

 Facilitates testing and diagnostics
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What is EuroFighter?
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Role Multirole fighter

Manufacturer Eurofighter GmbH

First flight 27 March 1994

Service  
introduction

4 August 2003

Status In service

Primary users Royal Air Force (160)
Luftwaffe (143)
Italian Air Force (96)
Spanish Air Force (73)
Austrian Air Force (15)
Royal Saudi Air Force (72)

Number built 300 as of October 2011
(559 ordered)

Unit cost £64.8 million (Tranche 1 & 2)
€72 million (Tranche 3)



Testability Overview

Testability underpins the following equipment RAMS 
requirements:

 Safety Compliance (e.g. Integrity requirements, Safe 
Failure Fraction, dormancy, time at risk)

 Maintenance Requirements (e.g. MTTT, MTTR, fault 
isolation)

 Availability Requirements (e.g. MTBF/(MTBF + MTTR)
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Testability Tasks

The following are the testability tasks required by the 
EuroFighter development programme:

 Testability Specification(s)

 Failure Catalogue (an extension to the FMECA)

 Testability Analysis

 Testability Demonstration
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Testability Specification(s)

The following are the testability specifications required 
by the EuroFighter development programme:

 Built-In Test (BIT) Concept

 BIT Specification(s)
– LRU Level
– Module Level

 LRU Test Requirements Document (TRD)

 Module Test Requirement Document(s) (TRDs)
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Built-In Test Concept

Each avionic Line Replaceable Unit (LRU) provides:

 Power-On BIT (PBIT)

 Continuous BIT (CBIT)

 Initiated BIT (IBIT)
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Line Replaceable Unit (LRU)
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Replaceable Items (example)
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Testability Concept (Avionics)
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Testability Concept (LRU - On-aircraft)
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Testability Concept (LRU - Off-aircraft)
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BIT Status Report (EuroFighter Maintenance Data Protocol)
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Failure Catalogue

An extension to the FMECA which includes: 
Identification of failure detection, method of detection 
(On-aircraft PBIT, CBIT or IBIT, Off-aircraft test) and 
failure isolation.
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Testability Analysis

Calculation of the following:

 Failure Detection
– Safety critical failures (req: 100% detection by CBIT)
– All failures (req: ≥ 95% detection by BIT)

 Failure Isolation
– 1 RI (req: 90% by BIT)
– 2 RI’s (req: 95% by BIT)
– ≥ 3 RI’s (req: 100% by BIT)

 Test Time (req: PBIT≤10s, IBIT ≤ 60s)

 False Alarm Rate (req: ≤ 5%)
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Testability Demonstration

Practical fault insertion to assess and demonstrate the 
accuracy of the FMECA/Failure Catalogue and the 
Testability Analysis. 

 Testability Demonstration Plan

 Fault Simulation List (customer selected failures from Failure Catalogue, approx
20 per RI)

 Testability Demonstration

 Testability Demonstration Report
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Fault Simulation List (example)
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Demonstration Test Set-Up
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Testability “Lessons Learnt”

Design

 Testability concept an essential part of the design (BIT and 
2nd/3rd line test)

 Good testability design will improve product RAMS 
resulting in reduced manufacturing costs and Life Cycle 
Costs.

 Design for Testability (BIST, JTAG, Memory with parity or 
coded protection, stimulation and monitoring etc.)

 BIT Specifications (hardware and software)
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Testability “Lessons Learnt”

Process

 Perform FMECA/Failure Catalogue and Testability Analysis 
early so can influence design.

 Don’t rely upon theoretical analysis – perform actual fault 
simulation on representative equipment to verify FMECA, 
Failure Catalogue and Testability Analysis.
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