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ELECTRICAL SUPPLY  
OF AIRCRAFT DURING PARKING 

Abstract: The elaboration discusses selected aspects of parking supply of aircraft with electricity 
generated by mobile, airfield sources. In terms of sublime electrical and electronic systems, as well 
as avionic systems installed on-board of contemporary aircraft, the quality of electricity supplied by 
ground sources results in their manufacturers facing with high requirements that are contained in 
relevant standards and regulations. The quality of electricity generated by ground sources and their 
compatibility have a direct impact, among others, on the calibration of aircraft avionics systems 
during the ground flight preparation, which directly contributes to the safety of air operations. 
Therefore, the possibility of constant real-time monitoring of the supplied electricity (specific 
parameters) enabling immediate identification, recording, adjusting the deviations, hence, preventing 
damage or improper preparation of an aircraft for flight, becomes a non-trivial issue.   
Keywords: power supply of aircraft on the ground, mobile power devices, GPU 

Streszczenie: W niniejszym opracowaniu omówiono wybrane aspekty elektrycznego zasilania 
postojowego statku powietrznego przy użyciu źródeł przenośnych i lotniskowych. Pod względem 
zaawansowanych systemów elektrycznych i elektronicznych, jak również systemów awionicznych 
zainstalowanych na pokładzie współczesnego statku powietrznego, jakość elektryczności 
dostarczanej przez źródła naziemne powoduje, że producenci borykają się z problemem wysokich 
wymogów zawartych w odpowiednich normach i regulacjach. Jakość elektryczności generowanej 
przez źródła naziemne oraz ich kompatybilność mają bezpośredni wpływ między innymi na 
kalibrację systemów awionicznych statku powietrznego podczas przygotowania do lotu, co 
bezpośrednio przekłada się na bezpieczeństwo operacji powietrznych. Dlatego, możliwość 
ciągłego monitorowania w czasie rzeczywistym dostarczanej elektryczności (określone parametry) 
umożliwiającej natychmiastową identyfikację, rejestrację, dostosowywanie odchyleń a co za tym 
idzie, zapobieganie powstawaniu uszkodzeń oraz nieprawidłowemu przygotowaniu statku 
powietrznego do lotu, jest kwestią niezwykle istotną.   
Słowa kluczowe: naziemne zasilanie statku powietrznego, mobilne urządzenia zasilające, GPU  
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1. Introduction 

An efficient ground handling system for aircraft, supported with devices 
meeting the highest requirements stipulated in relevant international regulations 
and standards must guarantee their reliable operation. 

 In the era of intensive aviation technology development associated with the 
appearance of new process possibilities, sublime aircraft designs, avionics 
equipment and modern propulsion systems, ground flight preparation is a 
complicated procedure directly impacting the execution of air operations. 

Devices for aircraft ground handling (AGH), in the course of providing ground 
services – in the majority – are directly connected to airframe systems and objects, 
such as electric and electronic system, hydraulic, air, fuel, oxygen and nitrogen 
systems. Therefore, they must be characterised by high quality and reliability, not 
deviating from the quality of integral systems installed on board of the aircraft. 

Depending on the purpose, AGH devices are classified into several groups, 
which include:  

• distributors;  
• electrical power units;  
• compressors;  
• battery charging stations (as a separate group);  
• hydraulic devices;  
• oxygen and nitrogen devices;  
• air conditioners, heaters, de-icers and dryers, as a separate group; 
• tugs; 
• other devices including washing stands, floodlights, jacks, cylinders, etc. 
The group of the most noticeable devices in the course of parking procedures 

for aircraft are electrical power supplies, used to supply the on-board systems with 
electricity: 

• during engine start-up, 
• when checking the technical condition of the on-board equipment at any 

location within the airfield or landing field. 
The devices can be operated in hangars, as well as outdoors, in the following 

weather conditions: 
• operating temperature range from - 30°C to + 55°C, 
• max. operating relative humidity 96% at a temperature of +35°C. 
Domestic examples (WCBKT S.A.) of such devices are: 
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Fig. 1.  Electrical power unit LUZES 

V/D 
Fig. 2.  Electrical power unit LUZES V/N 

  
Fig. 3. Electrical power unit LZE-6/M Fig. 4. Electrical power unit LUZES II/M 

 
 

 
Fig. 5. Electrical power unit GPU-7/90 TAURUS 
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Two basic principles of operation of the power units can be distinguished: 
• 400 Hz static power unit, for example, with a capacity of 60, 90, 120, 150, 

180 kVA, which is an advanced rectifier-inverter system, 
• rotating power unit (machine), for example with a capacity of 40, 60, 90, 

120, 150, 180 and 315 kVA, which is a classical motor-generator system. 
In brief, it can be concluded that regardless of the principle of operation of a 

400 Hz power unit, we can define two essential power supply systems: 
• local: a 400 Hz power unit, started and connected individually, is located by 

an AC. The power unit is loaded solely by the consumers in a given AC. 
• central: a 400 Hz signal is generated by one or more 400 Hz units operating 

in parallel on a joint output. The number of operating units depends on the 
current demand. Next, the signal is distributed to all active power take-off 
points, through a 400 Hz distribution system.  

In central systems, in the case of significant distances from the 400 Hz 
“machine house” to the take-off points (positions near the skybridge, remote 
positions), the transmission is performed at an elevated voltage of 460V. Right at 
the take-off point, using a special transformer, the voltage is lowered and adjusted 
to the rated voltage of 115/200V. 

A very important aspect in the functioning of the systems is the quality of 
electricity generated by ground sources and their compatibility, which have a direct 
impact, among others, on the calibration of aircraft avionics systems during their 
ground pre-flight preparation, which directly influences the safety of air operations. 

2. Quality-related aspects 

The air traffic law introduces the provision of IATA AHM, which defines the 
quality of energy supplied to aircraft through the international standard ISO 
6858:2017 "Aircraft — Ground support electrical supplies — General 
requirements". The Polish translation of standard PN-ISO 6858:1997 was 
withdrawn on 3/9/2018. The currently applicable is the international edition in 
English ISO 6858:2018 (EN), which is the second edition, replacing the edition 
ISO 6858:1982. 

The essential changes are: 
1. Clarification of the division of ground power units in view of the device 

capacity. 
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2. Introducing new information on aircraft load characteristics. 
 

 
3. Tightening the requirements regarding the alternating voltage frequency  
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4. Clear determination of the electricity quality measuring method 
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An important parameter characterising the electromagnetic devices for ground 
power supply of aircraft is their compatibility.  

Electromagnetic compatibility EMC) is defined as an ability of a given 
electrical or electronic device to operate properly in a specified electromagnetic 
environment and not to emit electromagnetic field interference, which would 
disturb the correct operation of other devices within this environment. 

Due to the sensitivity of electronic and avionics systems of an aircraft to 
various types of disturbance during their ground inspections and calibrations, the 
airfield power units, prior to being approved for use, are subject to a series of 
specialist tests for conformity with specific standards: 

• Polish Standard PN-EN 55022:2013 "IT equipment. Characteristics of 
radio-electric disturbance. Permissible levels and measurement methods”; 

• Polish Standard PN-EN 61000-4-2:2011 (PB-3-01 "Immunity. Electrostatic 
discharge”, edition II of 25/3/2013); 

• Polish Standard PN-EN 61000-6-2:2008 "Electromagnetic compatibility 
(EMC). Part 6-2: General standards. Immunity for industrial environments”; 

• Polish Standard PN-EN 61000-6-4:2008 "Electromagnetic compatibility 
(EMC). Part 6-4: General standards. Emission standard for industrial 
environments”. 

Below, you can find sample test parameters of an airfield power unit TAURUS 
GPU 7/90 by a domestic manufacturer WCBKT S.A. 

1. Radiated interference test 
 

  
Fig. 6.  Radiated interference level over 

the frequency band of 
30MHz÷200MHz; vertical 
polarization 

Fig. 7.  Radiated interference level over the 
frequency band of 
30MHz÷200MHz; horizontal 
polarization  
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Fig. 8.  Radiated interference level under 
load, and with GPU 7/90 TAURUS 
deactivated - vertical polarization 

Fig. 9.  Radiated interference level under 
load, and with GPU 7/90 TAURUS 
deactivated - horizontal polarization 

 
2. Conducted interference test 

 

  
Fig. 10.  Conducted interference level over 

the frequency band of 
150kHz÷30MHz; cables plus 
28V DC 

Fig. 11.  Conducted interference level over 
the frequency band of 
150kHz÷30MHz; cables minus 
28V DC 

 
3.  Resistance to radiated exposure 
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Fig. 12.  Displayed test level, actual electromagnetic field intensity and the generator power 

necessary to generate it; vertical polarization 
 

 
Fig. 13.  Displayed test level, actual electromagnetic field intensity and the generator power 

necessary to generate it; horizontal polarization 

3. Real-Time inspection of supplied electricity (certain 
parameters). 

Constant monitoring, controlling and acquiring information regarding the 
parameters of aircraft ground handling devices, including power equipment, 
ensures their relatively optimal utilization, as per the planned tasks.  

In order to obtain such information, it is necessary to construct a remote 
diagnostics system intended to collect diagnostic data, which not only cover the 
monitoring of current operating parameters and identify the occurring malfunctions 
(deviations), but also determine the actual device dislocation position. 

 

 
 

 Test level [V/m]  Generator power [dBm]  Field intensity [V/m]  Fail 
 

 

 
 

 Test level [V/m]  Generator power [dBm]  Field intensity [V/m]  Fail 
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Trying to meet the aforementioned issues halfway, the only domestic 
manufacturer of Aircraft Ground Handling equipment – Wojskowe Centralne Biuro 
Konstrukcyjne S.A. developed and launched a test version of a Remote Diagnostics 
System for the devices it manufactures. The system was tested based on the 
"TAURUS" power unit.  

 

   

  
Fig. 14. Examples of reading acquired from the system 

 
The system is designed to collect diagnostic data from AGH devices. The data 

is used for current functional analysis of monitored devices and - which is the main 
purpose of the system - for analysing the operation of the devices (parameter 
quality). The collected data is also used to generate statistical analyses showing, 
e.g. the number of operated hours, fuel consumption, device technical condition, 
etc. according to standard statistical and probabilistic relationships. Whereas, 
determining the technical condition of an object (device) requires adopting the 
following inference principle: 

( )1,2,..., , Obiekt sprawnyi
i

dxi n WS x WT
dt

 ∀ ∈ = ∈ ⇒  
 

where: n – number of analysed parameters, 
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 WS – device technical condition vector, 
 xi – n diagnostic parameter of device operation, 
 WT – technical conditions specified by the Manufacturer. 

The data collected by a Remote Diagnostics System of AGH devices is directly 
associated with device characteristics. For this purpose, the following was prepared 
and installed on the devices: a set of measuring systems together with a dedicated 
communications protocol; software for the entire system was developed. In 
consequence, it is possible, depending on the purpose of the device, to send their 
selected operating parameters. 

4. Conclusions 

The applicable standards and regulations regarding the quality parameters of 
aircraft ground handling devices set stringent requirements for their manufacturers. 
This aspect also applies to organisations using the devices for direct servicing and 
pre-flight ground preparation of aircraft. This elaboration presents selected issues 
in the field of meeting the quality-related requirements and the qualification tests 
for power units used within the ground handling process.  

It also emphasised the significance of applying relevant standards and 
regulations within such devices, and the possibility of continuous, remote 
monitoring of the operating parameters, which directly contributes to flight safety. 

5. References 

1. System Diagnostyki Urządzeń NOSP [Diagnostics System for AGH devices]. WSBKT 
S.A. sygn.1.36.3-1 Warszawa 2015. 
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	ELECTRICAL SUPPLY  OF AIRCRAFT DURING PARKING
	1. Introduction
	2. Quality-related aspects
	3. Real-Time inspection of supplied electricity (certain parameters).
	4. Conclusions
	5. References



<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages false

  /AutoFilterGrayImages false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /UseDeviceIndependentColor

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth 8

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /FlateEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.5

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<



  >>

  /DetectBlends true

  /DetectCurves 0

  /DoThumbnails true

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth 8

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /FlateEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams true

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize false

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName (Coated FOGRA39 \(ISO 12647-2:2004\))

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /ClipComplexRegions true

        /ConvertStrokesToOutlines false

        /ConvertTextToOutlines false

        /GradientResolution 300

        /LineArtTextResolution 1200

        /PresetName <FEFF005B005700790073006F006B006100200072006F007A0064007A00690065006C0063007A006F015B0107005D>

        /PresetSelector /HighResolution

        /RasterVectorBalance 1

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /UseName

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [2500 2500]

  /PageSize [612.000 792.000]

>> setpagedevice



