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1. APPLICATION. 
The SZR-9 device is used for automatic transfer to backup power source 

in 400/230 V AC switchgears working in spinning and non-spinning reserve systems, 
as well as with a power-generator. It continuously monitors voltages at different incoming 
feeders and busbar of the section as well as readiness status of circuit breakers. Incoming 
feeder with voltage loss or decay is disconnected and considered to be faulty. 
Disconnection activates the ATS (Automatic Transfer Switch) and an automatic sequence 
of switches to ensure continuous power supply to busbar of the section. Apart from its core 
function of completing an ATS sequence, the SZR-9 also comes with other equipment and 
features facilitating switchgear control and monitoring as a standard. These include but are 
not limited to: 

- colour touchscreen on the front panel for previewing operation and status of the 
substation, as well as for controlling and performing simple configuration from 
the front panel of the device, 

- internal event recorder, 
- set of configurable multicolour LEDs displaying information selected by the user 

from a list, 
- selection between one step/multi-step (so-called return) ATS modes, 
- PTS (Planned Transfer Switch) function integrated with power supply priority 

selection, enabling switching between power supplies without locking the ATS, 
- fire protection function, for remote shutdown of the substation as required by fire 

protection regulations,  
- Locking by manual shut off function, for quick manual shut off with buttons 

(controls) in emergency and life threatening situations, 
- Locking by circuit breaker protections function, locking the ATS sequence if 

circuit breaker protections in a given section are triggered, 
- communication ports using standard IEC 870-5-103 protocol and proprietary ZP 

protocol, with IEC 61-850 protocol available as an option,  
- software for previewing operating conditions, configuration of setups and remote 

control of the switchgear from the computer keyboard level, 
- set of relay outputs for contact indication of operation and potential interruptions 

in operation,  
- function for independent locking of ATS sequences for both sections.  
The SZR-9 digital automatic transfer switch system is a device designed based not 

only on many years of experience in production and installation of switchgears, but also 
the latest trends and technologies. In comparison to SZR-6, internal data exchange speed 
was improved increasing precision of operation; furthermore, colour touchscreen provides 
an accurate way to preview the status of the substation and facilitates operation. SZR-9 is 
an alternative to ATS systems constructed based on freely programmable controllers, 
which require multiple auxiliary elements (a power supply unit, input transformers, 
operating relays, communication cards etc.), and therefore do not guarantee operational 
reliability and convenience.  
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2. DESIGN. 
The SZR-9 relay may be used for designing comprehensive controlling systems for 

a 400/230 V AC switchgear. The device is compatible with manual switchgear control 
panel equipped with buttons or controls, and control systems using remote control relays. 
Manual or remote control is possible after prior locking of an SZR-9 (ATS sequence). The 
exception is control of switches using the PTS function, which is performed while the  
SZR-9 is active. A switchgear equipped with an SZR-9 has not only guaranteed ATS 
transfer sequence meeting expectations of the operating personnel, but with use of 
additional functions and proper engineering of external circuits provides its own control 
and operation monitoring system. This system includes external communications, remote 
control, event recording, contact signals for signalling circuits, as well as its own 
monitoring and configuration software. Two versions of the SZR-9 device are available, 
enabling control of two to nine circuit breakers or contactors, and two power-generators. 
The number of internal cards depends on the number of controlled circuit breakers. The 
SZR-9-1 in a 3U high, 19'' unit is dedicated for switchgears with up to five circuit breakers 
(four incoming feeders and a section switch); the SZR-9-2 in a 6U high, 19'' unit is 
dedicated for switchgears with more circuit breakers and equipped with generators (four 
permanent feeders, two power-generator feeders, a section switch, two switches of class I 
and II subsections). 

 

 
Fig. 2.1. Example drawings of switchgears with an SZR-9-1. 
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 Fig. 2.2. Example drawings of switchgears with an SZR-9-2. 

 
3. ENGINEERING CONTROLS OF A SWITCHGEAR WITH SZR-9. 

Engineering process can be divided into three stages: first a “general” one that 
consists in defining the assumptions, second “electrical” i.e. specifying the workplace and 
including the control circuits of SZR-9 in the diagram, and third “programming” i.e. 
configuring the setups of voltage inputs, switching times, selection of power supply 
priorities and indication LEDs.  

The main part of the switchgear controls engineering should consist in specifying 
the diagram and selecting the main equipment (circuit breakers or contactors). It is also 
important to specify the way of controlling the switchgear, whether it will be possible to 
control it only from a local panel or also remotely using a remote control system. Next task 
is to include output contacts of SZR-9 in switchgear control circuits. ATS relay requires 
a certain feedback (from auxiliary contacts) on all circuit breakers positions, their readiness 
and information on activation of protections if the circuit breakers are equipped with them. 
For proper functioning it is also necessary to provide all supply voltages (from before the 
circuit breakers) to relay voltage cards. Auxiliary circuits include inputs of additional 
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functions like PTS or fire protection, and contact outputs providing information about 
operating condition of switchgear and ATS relay to be used in indicating circuits. Auxiliary 
power supply of SZR-9 is not necessary, the device works properly when supplied from 
incoming feeder voltages. However, applying auxiliary power supply is recommended or 
even required when continuous operation is necessary, even after loss of all voltages, e.g. 
in case of cooperation with monitoring systems and usage of communication ports. Then, 
continuous information on substation operating condition is provided even in emergency 
situations! Power supply is also necessary for proper operation of SZR-9-2 adapted to 
cooperate with power-generators. In this case loss of all incoming feeder voltages is 
normal and external power supply is necessary to send an impulse for starting up the 
generator and constant monitoring of substation operation. Power supply units are 
adapted to 220 V DC or 230 V AC. Power supply units adapted to 110 V DC are also 
available. 

Communication capabilities have been increased as compared to the previous 
versions of ATS. Depending on the selected option various communication channels are 
available, including IEC 61850 protocol which has recently become very popular. Software 
supplied with the device enables remote communication with the relay, monitoring of 
present operating status of a substation, switchgear control, reading recorded data and 
potential change in setups.  

 
Note: 

We can provide a detailed SZR-9 data sheet including full materials on the device. 
We also have ready-to-use project outlines. 

 
4. CONSTRUCTION. 

Digital technology made it possible to design SZR-9, a new universal relay of 
automatic transfer switch which can be used for complex switchgears with many additional 
functions. The device is an integrated relay working as an automatic transfer switch 
assembly inside the housing all circuits, which are necessary for proper functioning, in a 
form of appropriate cards. IT DOES NOT REQUIRE ANY ADDITIONAL EXTERNAL 
ELEMENTS!* The device is supplied from incoming feeder voltages or from incoming 
feeder voltages and an auxiliary power supply. Measuring cards are adjusted for 400/230 
V AC and do not require any instrument transformers or voltage transducers. Binary inputs 
accept voltage of 220 V both AC and DC. Output relays enable direct control of majority of 
the standard circuit breakers. In addition, the SZR-9 unit is equipped with a concentrator 
monitoring operation of the whole device, archiving data and providing communication via 
communication ports. Software supplied with the device enables configuration of SZR-9 
functions and its further operation. It provides the ability to monitor the present status of 
switchgear on-line on a computer screen, read data from the event recorder and change 
the device configuration if required. 

                                            
* Except for contactor systems where it is recommended to use additional tripping relay, as well as systems 
in which contactors and circuit breakers have coils operating at direct voltage with significant power 
consumption where it is necessary to use interposing relays (e.g. RSH-3). 


	1. APPLICATION.
	2. DESIGN.
	3. ENGINEERING CONTROLS OF A SWITCHGEAR WITH SZR-9.
	4. CONSTRUCTION.
	4.1. External dimensions.
	4.2. Front panel.
	4.2.1. LCD touchscreen.
	4.2.2. LEDs signalling power, malfunction and operations.
	4.2.3. Signalling LEDs and signal description fields.

	4.3. Rear panel and modules.

	5. OPERATING PRINCIPLE.
	5.1. Voltage inputs.
	5.2. Binary inputs.
	5.3. Contact outputs.
	5.4. Event recorder.

	6. UTILITY SOFTWARE.
	7. SCOPE OF SERVICES PROVIDED BY THE MANUFACTURER.
	8. TECHNICAL PARAMETERS OF THE SZR-9 RELAY.


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /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

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



