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1. SCOPE

1.1 This SAE aerospace recommended practice (ARP) covers the requirements for external ground power equipment
supplying 115/200 V, three-phase, 400 HZ output power measured at the aircraft receptacle. All forms of 400 Hz
ground power including mobile and fixed systems are addressed by this document.

1.2 The intent of this document is to provide specifications for engine generators (alternator), motor generators, and
solid-state converters tailored for performance with modern aircraft, applicable to all unless otherwise noted.
Modern aircraft are requiring higher quality power without interruption which places new constraints on the ground
power units (GPUs) such as unity power factor and no-break-power-transfer (NBPT). The protective trip limits are
designed to allow a two-tier protection utilizing both the aircraft's electrical power generating systems (EPGS) and
the GPUs protection. Some of these specifications will place some new design constraints on the manufacturers of
GPUs but will help promote compatibility with old and new generation aircraft with all types of ground power
equipment.

1.3 While GPUs are designed to provide the same quality of power as the aircraft's EPGS, there are differences in rated
capacity. Engines powered GPUs must be sized for the peak kw specified which is why a 125% overload is
specified for GPUs. As an example, increasing the size of the prime mover to match the aircraft's EPGS typical
150 to 200% overload rating would not be practical

2. 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 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.

ARP1247 Aircraft Ground Support Equipment - General Requirements
SAE J1175 Bystander Sound Level Measurement Procedure for Small Engine Powered Equipment
2.2 ANSI Accredited Publications

Copies of these documents are available online at http://webstore.ansi.org/.

ISO 1540 Aerospace - Characteristics for Aircraft Electrical Systems

ISO 6858 Ground Support Electrical Supplies - General Requirements

ISO-461-1 Connector for ground electrical supplies - Part 1: Design, performance and test requirements
ISO-461-2 Connector for ground electrical supplies - Part 2: Dimensions

2.3 U.S. Government Publications

Copies of these documents are available online at http://quicksearch.dla.mil.

MIL-STD-704F Electric Power, Aircraft, Characteristics and Utilization of

2.4 UL Publications

Available from UL, 333 Pfingsten Road, Northbrook, IL 60062-2096, Tel: 847-272-8800, www.ul.com.

UL 1446-1980 Systems of Insulating Materials - General Revised 3/86 Documents
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2.5 NEMA Publications

Available from National Electrical Manufacturers Association, 1300 North 17th Street, Suite 900, Arlington, VA 22209,
Tel: 703-841-3200, www.nema.org.

NEMA MG-1 NEMA Standards Publication - Motor and Generators (N/A to Solid-State)
NEMA PE-1 Uninterruptable Power Systems
NEMA 250 Enclosures for Electrical Equipment

2.6 |IEC Publications

Available from IEC Central Office, 3, rue de Varembe, P.O. Box 131, CH-1211 Geneva 20, Switzerland,
Tel: +41 22 919 02 11, www.iec.ch.

IEC/EN 60204-1 Safety of Machinery - Electrical Equipment of Machines - General Requirements

IEC/EN 61558-2-6 Safety of Transformers - Reactors, Power Supply Units and Similar Products for Supply Voltages
up to 1,100 V - Part 2-6: Particular Requirements and Tests for Safety Isolating Transformers and
Power Supplying Units Incorporating Safety Isolating Transformers.

IEEE-519 Guide for Harmonic Control and Reactive Compensation of Static Converters

2.7 ATA Publications

Available from Airlines for America (A4A), 1301 Pennsylvania Avenue, NW, Suite 1100, Washington, DC 20004, Tel: 202-
626-4000, www.airlines.org.

ATA-Spec 101 Specification for Ground Power Equipment Technical Data

2.8 Other Publications

AN-3114, AN-3440 Army/Navy 6-Pole Socket/Plug Regmts. (MS90362-MS25486 Cable:MS90328)
BSI 2G-219 General Requirements for Ground Support Electrical Supplies for Aircraft

DFS-400 Eurostandard 400 Hertz Systems (Obtained from Flughafenverband ADV, Friedrichstrasse 79,
10117 Berlin, Germany, e-mail info@adv.aero or http://adv.aero/der-verband/ansprechpatner)

UL 1012 Standard for Safety Power Units Other Than Class 2

CSA C22.2, No. 107.1 General Use Power Supplies

2.9 DEFINITIONS AND ABBREVIATIONS

This glossary of terms is included as part of this document for use in its interpretation.

2.9.1 ADJUSTABLE VOLTAGE RANGE

The range adjustment, as controlled by the regulator, to enable checking over and under voltage protection devices.
2.9.2 ALTERNATOR SPEED

The nominal speed at which the alternator operates to produce 400 Hz.
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293 ALTITUDE

The maximum height above sea level at which the unit must operate and maintain characteristics within recommended
limits.

2.9.4 AMBIENT TEMPERATURE RATING
The temperature range in degrees in which the unit must operate and maintain characteristics within recommended limits.
29.5 BREAKTRANSFER

The mode of transferring the aircraft load from aircraft power source to ground power source or vice versa whereby power
to the aircraft is momentarily interrupted.

2.9.6 CRESTFACTOR

The ratio of the peak voltage to the rms voltage.

2.9.7 DEAD FRONT

Constructed so that there are no exposed live parts on the front of the assembly.
2.9.8 DIELECTRIC TESTS

The high voltage impressed across the primary and secondary of a transformer and between a component and the
chassis of the unit. This test is used to check insulation characteristics.

299 FREQUENCY OF VOLTAGE MODULATION

The component frequencies which make up the modulation envelope waveform.

2.9.10 FREQUENCY MODULATION

The cyclic variation of instantaneous frequency about a mean frequency during any steady state load. Frequency
modulation, in percent, is calculated by taking maximum frequency minus minimum frequency times 100 and dividing this
value by maximum frequency plus minimum frequency. Frequency modulation is a measure of the stability of the power
system’s frequency regulation.

2.9.11 FREQUENCY MODULATION RATE

The rate of change of frequency due to frequency modulation when plotted against time.

2.9.12 FREQUENCY REGULATION

The band the output frequency stays within except during transients.

2.9.13 FREQUENCY TRANSIENT RECOVERY

The time required for the output frequency to recover to and remain within the prescribed limits after load application or
removal.

2.9.14 FREQUENCY TRANSIENTS
The maximum instantaneous deviation of the output frequency from the frequency regulation band.
2.9.15 GROUND POWER UNIT (GPU)

A rotating or static source supplied by an external ground facility to source electrical power while the aircraft is on {he
ground whether it is a point of use or centrally located system. ocuments
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