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PKUS FAMILY
FOR RELAY-PROTECTION CHANNELS

About company

UNITEL ENGINEERING LLC is a Russian company founded by experts
in the area of utility telecommunications in 2009. The main company’s
goal is to design and produce robust equipment for mission-critical in-
frastructures. Today UNITEL ENGINEERING LLC is one of the leading
equipment manufacturers providing reliable and secure complex solu-
tions for transmission and distribution of electrical power.

Al UNITEL ENGINEERING LLC products, services and support are cer-
tified in accordance with ISO 9001 assuring customers of our quality
commitment. Innovative product design, manufacturing excellence and
customer response keep UNITEL ENGINEERING LLC on top of the in-
dustry.

PKUS Family

Robust utility communications enable protection systems to clear a line
fault within the shortest possible time or to isolate primary equipment
directly affected by the fault while maintaining the reliable transmission
and distribution of electrical power. The company’s latest innovative
product, PKUS Family, provides fast, highly reliable and secure relay-
protection channels for both command based and differential protection
applications over dedicated optical fibers, communication networks and
power lines.

PKUS Family consists of

Digital Teleprotection Equipment
- PKUS SKO - protection command transmission via dedicated optical
fibers and communication networks

Power Line Carrier (PLC) Equipment
- PKUS PLC - protection command transmission over power lines

Converters for interfacing protection equipment with IEEE C37.94 or optical

E1 ports to communication networks using electrical E1

- PKUS EO1 - single-channel converter of optical C37.94 or optical E1
to electrical E1

- PKUS EQ2 - two double-channel independent converters of optical
(C37.94 or optical E1 to electrical E1 with cross-connect functionality

New approach to teleprotection systems

Using PKUS Family equipment allows to implement the innovative uni-
fied solution named “PLC / telecom networks / dedicated optical
fibers / radio links media” for teleprotection systems. “PLG / telecom
networks / dedicated optical fibers / radio links media” is a techni-
cally and economically effective solution providing customers to save their
investments in teleprotection systems upon growth of the telecom infra-
structure.




KEY FEATURES OF PKUS FAMILY

PKUS Family complies with or exceeds the requirements of EMC Directive 2004/108/EC and Low-Voltage
Directive 2006/95/EC.

PKUS Family features:

Compact design

Advanced technology, digital signal processing

In-operation testing

User configurable

Simple operations

Optical ports with SFP transceivers (MM or SM; 850 nm, 1310 nm, 1550 nm, CWDM/DWDM); up to 2 km
850 nm MM Fiber; up to 40 km 1310 nm SM Fiber; up to 240 km 1550 nm Fiber

Integrated nonvolatile and not editable event recorder for command/alarm/ manipulation with 1 ms time
stamps, COMTRADE file format support

Real Time Clock with an optional IRIG-B synchronization

Diagnostic LEDs for Status and Alarms indication

Link and Hardware Alarm contacts

Two-wire RS-485/IEC 60870-5-101 for SCADA (IEC 60870-5-104 or SNMP using an optional external
protocol converter by UNITEL ENGINEERING LLC)

High EMC immunity

Windows® compatible User Interface Program PKUSConverter for PKUS Family

- Configuration (on-line and off-line downloadable files)

- Testing and Commissioning

- Status and Alarm Monitoring

PKUS Teleprotection Equipment applications:

Protection of HV single-circuit and double-circuit overhead and cable power lines (blocking, permissive and
direct tripping commands)

Protection of HV overhead and cable power lines

- Distance protection

- Directional comparison protection

- High impedance earth fault protection

- Protection of multi-terminal power lings with single or multiple T-offs
Transformer and shunt reactor protection (direct tripping commands)

Breaker failure protection (direct tripping commands)

Generator shutdown (direct tripping commands)

Emergency control (direct tripping commands)

Whenever the fast, reliable and secure transmission of commands is required

PKUS Interface Converters applications:

Interfacing teleprotection equipment and line differential protection relay to telecom networks
Interfacing teleprotection equipment and line differential protection relay to dedicated optical fibers




PKUS TELEPROTECTION EQUIPMENT

PKUS DIGITAL TELEPROTECTION EQUIPMENT

PKUS SKO is the digital teleprotection equipment for command transmission via digital networks (transport
and access multiplexers, IP/MPLS routers), radio links and dedicated optical fibers.

PKUS SKO equipment complies with or exceeds the requirements according to IEC 60834-1 “Teleprotection
Equipment of Power Systems — Performance and Testing — Part 1: Command Systems”

PKUS SKO features:

- Full duplex or simplex operating mode

- Processing up to 24 independent commands (transmission, receiving and transit)

- 16 inputs and outputs freely configurable to any command

- Upto 8 commands in 64 kbps (one time slot)

- User configurable data rate for command transmission (min. 64 kbps, max. 1984 kbps)

- Cyclic block code for command message

- Transmission time 6 ms at 64 kbps (Dependability 10-4 and Security 10-40 in worst case)

- Dual line interface: electrical E1 (HDB3, G.704), optical E1 (CMI, G.704), IEEE C37.94

- Point-to-point and point-to-multipoint applications via dedicated optical fibers and communication networks

- Up to 6 independent duplex directions (or up to 62 simplex directions) in point-to-multipoint applications
via communication networks with DSO cross-connect. Each command can be freely programmed to any
direction by means of PKUSConverter

- Normal and Inverse T-operation for a protection of power lines with T-offs

- Seamless redundant 1+1 path (primary and secondary paths) protection with zero switchover time for point-
to-point and point-to-multipoint applications

- Cyclic (configurable) and Manual (activated via PKUSGonverter) Loop test for each direction in point-to-
multipoint applications, primary path and, if used, secondary path

- Addressing facility preventing unwanted operation due to accidental channel crossovers in communication
networks

- 19-inch rack, 2 height units (2U) including 1U cable tray

- Dual (redundant) 48 VDC power supply with passive load sharing (optional primary power supply 110 VAC,
110 VDG, 230 VAC, 220 VDC)
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PKUS TELEPROTECTION EQUIPMENT

PKUS PLC TELEPROTECTION EQUIPMENT

HV power lines aren’t only supposed to transmit electrical power, but also to carry high frequency signals.
Special coupling devices are applied to connect a PLC terminal to HV power lines. The use of existing HV power
lines for teleprotection (where time is crucial) is a good choice because this solution provides a direct link
between substations. HV power lines are reliable and completely under control of the power utility. Furthermore,
power lines represent an excellent communication media covering several hundred kilometers without a
repeater. PKUS PLG equipment combined with PKUS SKO provides robust simplex or duplex transmission of
protection commands over overhead and cable power lines of 35 — 750 kV.

PKUS PLC equipment complies with or exceeds the requirements according to IEC 60834-1 "Teleprotection
Equipment of Power Systems — Performance and Testing — Part 1: Command Systems” and IEC 60495 “Single
Sideband Power-ling Carrier Terminals”

PKUS PLC key functionality:

- Conversion of digital command messages received from PKUS SKO equipment to coded high-frequency
signals

- Transmission of coded HF signals over power line

PKUS PLC features:
- Single-step frequency conversion and direct digital frequency synthesis (DDS)
- Extended frequency range — 24...1000 kHz
- Nominal bandwidth — 4 kHz (simplex mode), 4+4 kHz (duplex mode)
- Output power —40 W
- Two electrical and two optical ports with SFP transceivers for interfacing to PKUS SKO and command transit
using PKUS SKO command messages in a repeater station
- PKUS PLC <> PKUS PLC
- PKUS PLC <> Telecom networks <> PKUS PLC/PKUS SKO
- PKUS PLC <> Dedicated optical fibers <> PKUS PLC/PKUS SKO
- PKUS PLC <> Radio links <> PKUS PLC/PKUS SKO
Commands can be individually mapped on any port
- Compact equipment: 19-inch rack, 3 height units (3U)
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PKUS INTERFACE CONVERTERS

PKUS INTERFACE CONVERTERS
PKUS EO01 and PKUS E02 are compatible with any relay protection equipment supporting C37.94.

PKUS EO1 features:

- Single channel converter

- Operating mode: Optical E1/Electrical E1 or C37.94/Electrical E1 (programmable in PKUSGonverter)

- |EEE Standard Interface C37.94 Nx64 kbps (N=1...12)

- Compact case (198x115x50 mm), DIN-rail mounting

- Single 48 VDC power supply with two decoupled diode inputs (optional primary power supply 110 VAC, 110 VDC,
230 VAC, 220 VDC)

PKUS EO2 features:

"H:--_.._ - Fully independent 2-channel converters
¥_______._._.—-—;-I'-ii'31“ W = - Operating mode: Optical E1/Electrical E1 or C37.94/Electrical E1 (separately programmable for each channel in

PKUSConverter)

- |EEE Standard Interface C37.94 Nx64 kbps (N=1...12)

- DSO0 cross-connect functionality within each 2-channel converter

- 19-inch rack, 1 height unit (1U)

- Dual (redundant) 48 VDC power supply with passive load sharing (optional primary power supply 110 VAC, 110 VDC,
230 VAC, 220 VDC)

Interfacing PKUS SKO and Line Differential Protection  Interfacing PKUS SKO and Line Differential Protection
Relay with C37.94 port to Telecom Network Relay with C37.94 port to Telecom Network using
cross-connect functionality
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APLICATION EXAMPLES

PATH PROTECTION OVER PLC LINK AND TELECOM NETWORK
Commands are transmitted and received via overhead or cable power lines and communication networks (or
dedicated optical fibers) in parallel.
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Once a failure occurs to one path, the other remains operational for protection command transmission.

T-OPERATION OVER DEDICATED OPTICAL FIBERS

T-operation shown below is a cost effective solution not requiring direct links between all substations.

Substation 2
J (Normal or Inverse U
A T-operation)
B Up to 16 Independent
E Commands to
<> F 851,853,884
—abstation 1_ ] Substation 4
m : : : M
R R
b BED Substation 3 A CEG
g’s‘ oﬁi% J (NonnalorlnverseA ' %E w§§§
SE BEEE T-operation) If e2is
s 8 3&2? Up to 16 Independent D <> s2 gég‘%
5 T =34 Commands to P> Er CE§;
= 851,883,854 G > £

PKUS SKO transit time of a command in power line T-offs is less than 1 ms.

Furthermore, the PKUS Family equipment implements T-operation via PLC links, telecom network, radio links
or their combination including dedicated optical fibers (an example of unified “PLC / telecom networks /
dedicated optical fibers / radio links media™). The unified media utilizes an existing telecom infrastructure for
teleprotection applications in a more flexible way.




APLICATION EXAMPLES

INTERFACING PROTECTION EQUIPMENT WITH C37.94

TO SINGLE MODE OPTICAL FIBER

The C37.94 standard limits a distance between protection and telecom equipment up to 2 km over multimode optical
fibers. An example of interfacing two Line Differential Protection Relays with C37.94 port to two dedicated single
mode optical fibers up to 240 km is shown below.
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Interfacing PKUS SKO and Line Differential Protection Relay with C37.94 ports to one dedicated single mode optical
fiber allows to use existing fiber infrastructure more effectively.
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PATH PROTECTION VIA STATIC ROUTES IN TELECOM NETWORKS

USING DS0 CROSS CONNECTION

As shown below, a single interface is required to connect PKUS SKO to a telecom network (with DSO cross connection)
supporting a seamless path protection for command transmission. The cost of command transmission equipment and
fibers for this solution is the same as in case of a not seamless path protection within a telecom network.
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PKUS SKO PESSSSN
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Innovative PKUS Family makes transmission and distribution of electrical power more safe, more reliable and more
economical.

2nd Kabelnaya str., 2, build 1, 111024, Moscow, Russia ® +7 (495) 651-99-98 e info@uni-eng.ru ® www.uni-eng.ru 04.2018




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /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 true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings for creating PDF to FAST printing to PCL printer!!!)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


