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Nomenclature and Definitions for Electrified Propulsion Aircraft

RATIONALE

The electrification of aircraft propulsion is an emerging area which holds much promise for revolutionizing transport aircraft
and enabling new mobility options. These technologies have the potential for carbon footprint reduction, noise reduction,
improved performance, new aerodynamic efficiencies, and better utilization of energy infrastructure. The application of
electric power for aircraft propulsion can take a variety of forms, ranging from partial electric to full electric. The introduction
of electric drive systems to drive propulsors, along with the variety of available methods to generate electricity and store
energy offers a great degree of new design freedom for aircraft and aircraft architectures. This newfound design freedom
exposes a need within the aviation industry to establish a common design language for electrified propulsion. The purpose
of this document is to establish a common language on a new domain, new technologies, and new architectures that
describe electrified propulsion aircraft to reach a common interpretation.

FOREWORD

This SAE Aerospace Recommended Practice (ARP) is intended to establish a common language on a new domain, new
technologies, and new architectures that describe electrified propulsion aircraft to reach a common understanding. The
terms and description may not be new or unique but instead are expressed in the context of electrified propulsion aircraft.
The terms and descriptions included will continue to grow and evolve as the technology associated with electrified propulsion
aircraft evolves.
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1. SCOPE

Create and publish a list of terms relevant to electrified propulsion aircraft with summary text descriptions. The terms and
descriptions will not provide full explanations, diagrams, and other detailed technical descriptions. These deeper
descriptions will be addressed in other documents.

This document defines the relevant terms and abbreviations related to the design, development, and use of electrified

propulsion in aircraft. This definition is provided to enable a consistent use of technical language throughout the standards
developed by the E-40 committee.

1.1 Introduction

The purpose of this document is to establish a common language on a new domain, new technologies, and new
architectures that describe electrified propulsion aircraft to reach a common understanding. The terms and definitions
included within this document are consistent with the regulatory documents referenced with the document. Evolution of the

applicable regulatory documents may lead to further updates of this document. Related standards development work is also
being undertaken by ASTM Committee F39.05 which has published standard ASTM F3338.

2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AIR8678 Architecture Examples for Electrified Propulsion Aircraft
2.1.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM F3338 Standard Specification for Design of Electric Engines for General Aviation Aircraft
2.1.3 EASA Publications
Available from European Union Aviation Safety Agency, Konrad-Adenauer-Ufer 3, D-50668 Cologne, Germany (for visitors

and for mail over 1 kg) and Postfach 10 12 53, D-50452 Cologne, Germany (for mail 1 kg or less); Tel: +49 221 8999 000,
Www.easa.europa.eu.

This chapter refers to the document version available at the date of the publication. It is recommended to refer to the EASA
website and use the latest amendment available.

CS-Definitions Amendment 2 - Definitions and Abbreviations used in Certification Specifications for products, parts
and appliances, https://www.easa.europa.eu/sites/default/files/dfu/CS-Definitions - Amendment 2.pdf

List of abbreviations used by EASA, https://www.easa.europa.eu/abbreviations
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SCE-18 Issue 2 - Electric Propulsion Units for CS-23 Normal-Category Aeroplanes up to Level 1,
https://www.easa.europa.eu/sites/default/files/dfu/sc_e-18 electric_propulsion_units for cs-
23 normal-category aeroplanes u.pdf

SC E-19 EHPS Issue 1 - Special Condition Electric/Hybrid Propulsion System,

https://www.easa.europa.eu/sites/default/files/dfu/Consultation Paper SC _EHPS - 2020-01-24.pdf

2.1.4 |EC Publications

Available from www.iec.ch.

IEC 60950-1

Information technology equipment - Safety

2.2 Abbreviations and Acronyms

AC

APU

ASTM

BMS

BOP

DC

EASA

ECU

EDS

EE

EIS

EHPS

E-MOTOR

EMC

EMI

EPGS

EUROCAE

EWIS

FAA

FADEC

GSE

Alternating Current or Advisory Circular

Auxiliary Power Unit

ASTM International, formerly American Society for Testing and Materials
Battery Management System

Balance of Plant

Direct Current

European Union Aviation Safety Agency

Engine Control Unit

Electric Drive Systems

Electric Engine

Electrical Interconnection System

Electric/Hybrid Propulsion System

Electric Motor

Electromagnetic Compatibility

Electromagnetic Interference

Electrical Power Generation System

European Organization for Civil Aviation Equipment
Electrical Wiring Interconnect System

Federal Aviation Administration

Full Authority Digital Engine Control

Ground Support Equipment
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HIRF High Intensity Radiated Field

HP Horsepower

IEEE Institute of Electrical and Electronics Engineers
HTS High Temperature Superconductor

LH2 Liquified Hydrogen

LTS Low Temperature Superconductor

MCU Motor Control Unit

PD Partial Discharge

PM Permanent Magnet

UAV Unmanned Aerial Vehicle

2.3 Terminology - Nomenclature and Definitions

2.3.1 Organization of Terms

2.3.2 Applicability of a Term

The definitions provided are in the context of electrified propulsion architecture and technologies.
2321 A

AC/DC CONVERTER: An electronic circuit or electromechanical device that converts alternating current (AC) electric power
to direct current (DC) electric power or vice versa. It can be realized in unidirectional or bidirectional energy transfer. An
AC/DC converter is also called a RECTIFIER in case of unidirectional AC to DC power transfer, or an INVERTER/MOTOR
CONTROLLER when used to connect an AC ELECTRICAL MACHINE to a DC network. Such a unit may be developed in
the context of an electric generation system when the source provides an alternating current, and the loads are designed
to be supplied by a DC source or when a storage system (such as battery) is connected to the network.

AIRCRAFT: A vehicle that can fly by gaining support from the air. It counters the force of gravity by using either static lift or
by using the dynamic lift of an airfoil, or in a few cases the downward thrust from jet engines. Common examples of aircraft
include airplanes, helicopters, airships (including blimps), gliders, paramotors, and hot air balloons.

ACCUMULATOR: A device capable of energy storage. See ENERGY STORAGE.

AIRCRAFT INTEGRATION: Aircraft/system integration is the task of ensuring all the aircraft systems operate correctly,
individually, and together as installed on the aircraft. This provides the means to show that intersystem requirements, taken
as a group, have been satisfied. It also provides an opportunity to discover and eliminate undesired and unintended
functions. Example subsystems include flight controls, avionics, batteries, power distribution, electrical motors, and propeller
systems.

ALL-ELECTRIC PROPULSION: Propulsors are only driven by electric engines. Propulsion power is provided by
electrochemical energy sources such as batteries.

ARCING (ELECTRIC): Electric arcing happens when an electric current flows through the dielectric (such as air) between
two conductors, as a result of the electrical breakdown of the gas that produces an ongoing electrical discharge. This may
be the result of gaps or breaks in the insulation, equipment failure, impurities such as dust, corrosion and normal wear and
tear on the surface of the conductor, overloaded plug outlets, or frayed and exposed wires.
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