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Electrical System Principles (Generation & Distribution)

1 : Main Generator

2 : Auxiliary Generator

3 : Electrical Energy Transport
4 : Distribution & Protection of

Primary Energy

5 : Voltage Adaptation
(Transformers)

6 : Secondary Distribution &
Protection

7 : Electrical Energy Transport to
Consumers
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Architectural Design Drivers
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A350XWB Electrical System Architecture
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Particular Risk Analysis (PRA)

* Particular Risk Analysis

* Engine Burst
* Tire Burst
* Bird Strike
e Short Circuit

* Lightning Strike =

* EMI/EMC (e.g. Antennas)

= EWIS (Electrical Wiring Interconnection
System) Requlation applicable since A380
Wiring considered as “System” with Analysis of
Physical Aspects and Functional Impacts (e.g.
Short Circuit etc.) on Wires and Bundles (Safety
Analysis)

EWIS Regulation introduced Requirement on
Technology, Segregation and Installation
Rules.

Page 6

© AIRBUS Operations S.A.S. All rights reserved. Confidential and proprietary document.

August 2015

@ AIRBUS




ICAS Biennial Workshop 2015 — Electrical Systems Engineering & Integration in AIRBUS August 2015

Development Process
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Introduction of new Technology (TRL Ciriteria)
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Early Design Verification through Simulation

Choice/Validation of
Concepts, Laws &
Technologies

Design Verificatio
at A/C Level
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Design Verification
at System Level
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SABER Electrical System Simulation
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Verification/Validation and Testing Strategy

* Product Verification starts Supplier Level
* Interfaces must be representative at all Benches!

Final Validation
per Flight Test

Flight Test
A/IC

Validation/Integration
at Aircraft Level

/

Verification/Integration
at System/Function Level

Aircraft 0

Physical Simulators (S5x)

EFIB

Pre-Integration
at System Level in
Supplier Lab

r
EPDS EPGS Batteries l .

... and other ATA24 Equipment
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Electrical Systems Test Rig (EFIB)

* Electrical Functional Integration Bench (EFIB)

* Full real Equipment under Test

* Remaining A/C Environment simulated

at System/Function Level

Final Validation

Flight tests

/

Validation/Integration
at Aircraft Level

Verification/Integration

PISTB
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Iron Bird/Aircraft 0 and Cabin 0

* A/C 0 -> Iron Bird coupled to full scale Cockpit Simulator
e Cabin 0 -> Fully integrated Cabin Systems

* Nearly Test A/C Instrumentation

* Key means to prepare First Flight and PAX Operations

Final Validation
Flight Tests

Mhirio) / [ cabino

Validation/Integration
at Aircraft Level

/

Verification/Integration
at System/Function Level

Pre-Integration
at System Level

]
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Physical Integration Strategy

3D Layout Feasibility = Mat A
Integration of “sizing” Systems

3D Layout Integrity = Mat B
System Integration to ensure critical
A/C Functions in Particular Risk Scenarios

3D Layout Optimization = Mat C
Detailed Design Freeze

-
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Physical Mock-Ups still mandatory (Case-by-Case)

| @ AIRBUS

© AIRBUS Operations S.A.S. All rights reserved. Confidential and proprietary documen




ICAS Biennial Workshop 2015 — Electrical Systems Engineering & Integration in AIRBUS August 2015

Appllcatlon of Rapld Prototyplng
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Electrical Structure Network (ESN)

Equipment

Your home electrical
installation

Power Source

Metallic Aircraft
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Electrical Structure
Network (ESN)

Metallic A/C structure
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Future Trend: More Electrical Aircraft (MEA)

A350 xwB | 400 2
X

Number of Electrical Loads
on A380 vs. A320

0 500 1000
m Main electrical generation (kVA)

New 230 VAC network
Electrical Trimmable
Horizontal Stabilizer Actuator
New APU Starter/Generator
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Use

Modular Power
Electronics Bay

Functional
Integration &

-l
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Questions?

A350XWB (1st European composite A/C) with Junkers F13 (1st world all-
metal commercial A/C - 1919) - WISCONSIN (USA)

@ AIRBUS
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