GEOWATT | SYNAPTEC POWER GRIDS
TEXHUYECKOE ONMUCAHUE /| TECHNICAL DESCRIPTION

Synaptec Power Grids

ANA MarmCtTpasibHbIX JIEKTPU4YEeCKUX ceTeu

Synaptec Power Grids for power transmission networks

NHTerpmpoBaHHas 3awmTa, MOHUTOPUHI COCTOSAHUS 1 CUHXPOHM3NPOBAHHAS
HabNgaeMoCTb CeTH

Integrated protection, condition monitoring and synchronised grid visibility

TRANSMISSION PSC - PTT SM FIBRE DES PROTECTION -
ASSETS INTERROGATOR OPERATIONS

BJ1 - kabenu - nogcTaHyuu NMaccHBHbLIE TOUYKK 0OHOMOJOBOE BOMTOKHO LeHTpansHbI onpoc P3A - SCADA / EMS

OHL - cables - substations passive points single-mode fibre central acquisition protection - operations

HasHaueHue /| Purpose TexHu4deckoe onucaHue peweHna Synaptec Power Grids ans sawuTbl, MOHUTOPUHIA COCTOSIHUSA U
CUHXPOHM3NPOBAHHOW HabngaeMoCcT MarucTpanbHblX anekTpudeckux ceten. / Bilingual technical description of Synaptec Power Grids
for protection, condition monitoring and synchronised visibility of power transmission networks.
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GEOWATT | SYNAPTEC POWER GRIDS
01 APXUTEKTypa peLueHus.

Solution architecture

1 2 3 4 5
AKTUBbI PSC/PTT OOQHOMOOOBAA DES INTERROGATOR P3A - SCADA /| EMS
ASSETS PASSIVE BOJC CENTRAL CUSTOMER SYSTEMS
TRANSDUCERS SINGLE-MODE FIBRE INTERROGATION

MpuHUMN NnocTpoeHus Architecture principle
* Monegoii ypoeeHb. PSC-1, PSC-3 u PTT nopknioyatoTes K * Field layer. PSC-1, PSC-3 and PTT connect to standard
CTaHA4apTHbIM U3MepuUTEnbHbIM Lensam. [onesblie TOYKM He instrument circuits. Field points require no local power, switches
TpebyIoT NOKANbLHOro NUTaHKS, KOMMYTaTOPOB U LiMdPOBOIA or digital network.
ceTu.
¢ TpaHcnopT. ONT4yeckne curHasnbl NepeaaroTcs no * Transport. Optical signals travel over existing or newly
CyLiecTByoLeMy nunv BHOBb NpoKnaabiBaeMomMy installed single-mode fibre, including available OPGW fibres.
OL4HOMOAOBOMY BOJSIOKHY, BKMOYas JOCTYMNHbIE BONOKHA
OPGW.

* Central layer. The DES Interrogator interrogates, digitises and

* LlenTtpanbHbIn ypoBeHb. DES Interrogator BeinosiHgeT onpoc, time-synchronises measurements.

OUNMPOBKY N BPEMEHHYIO CUHXPOHM3ALMI0 U3MEPEHNI. A
* Applications. The common measurement layer supports

mixed-circuit protection, line differential protection, condition
monitoring and synchronised visibility.

* [MMpumeHeHuns. OOLWMN N3MEPUTENbHbINA CION NOAAEPKMBAET
3aLlUNUTY CMeLlaHHbIX NMHUK, andodepeHUnanbHyo 3aLlunTy,
MOHUTOPUHT COCTOAHUSA N CUHXPOHU3NPOBAHHYO
HabnagaeMocTb.

PE3YJIbTAT / OUTCOME OpanH naccuBHbIA M3MEPUTESBbHbIN KOHTYP 0BCnyXMBaET 3aLmnTy U SKCNyaTaunoHHbIe 3aaa4m 6e3 akTMBHON
noneson anekTpoHukun. / One passive measurement layer supports protection and operational tasks without active field electronics.
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GEOWATT | SYNAPTEC POWER GRIDS

02 Npacphnyeckas cxema NnpUMeHEeHUS.

Power Grids application overview

Synaptec Power Grids /151 MarucTpaabHbIX 9MEKTPUUECKUX CeTel

[paduyeckas cxema NPUMEHEHUS peLleHns B MarucTpanbHON aNEKTPUYECKON CETH

A I'lO/J'I%BOﬂ YPOBEHb — KOHTPSI]MPVEMHE AKTUBbI U MACCUBHBIE I'IPEOEPA3OBA"I:§J'M KoHTponupyemble
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_ _ WHTEPALINA AHHbIX _ Distributed Electrical
- - - e Sensing (DES)
<+--» <--p Mepepaya AaHHbIX B <--» <=
DES Interrogator PSC-1/PSC-3 P3A, SCADA / EMS 1 cuctems! PTT
C60op panHbIX CHHXPOHM3aUMS Touoe spems
C ONTOBONOKOHHOM CeTH 1 0b6paborka curnanos aHanu3a 3akasuuka ¥ CHHXPOHU3AUMA W

TS
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Synchronised Line differential Mixed circuit Greenlight for
,\/\/\/\, waveform monitoring protection for %"f& protection Power Grids
CuHXPOHHaR 0630PHOCTS ceTH, complex feeders fJ YAANEHHbIA MOHHTOPHHT
Paagenenue B/l v kabensHoro N\

repKoONAHbIe NPOULCCH), Yacrora, Nuddeperumanshan 3aumra COCTORHMA 3KTWBOB U paHHee
rapMOHMKH, Konebanus CNOXHBIX NPHCOBRMHEHHT y4aCTKa, KoppexTHan noruka ANB ~ BhIABNEHME AerPAALMY

| 3KCMIYATALMA MATUCTPAJIbHON CETH |

aucneTyepckoe ynpasnenne « P3A < aHanu3 aBapuiiHbIX COBbITUIA * ynpaBneHue akTusamm

‘ MoBblweHWe HabNIAAEMOCTH, CENEKTUBHOCTY 3aLLMTLI M CKOPOCTU aHanu3a cobbITuii

PE3YJIbTAT / OUTCOME Cxema nokasbiBaeT NOSHbIA MapLUPYT AaHHbIX OT KOHTPONIMPYEMOrO akTMBa 40 AENCTBYOWMX cuctem P3A un
akcnnyatauuun. / The diagram shows the complete data route from the monitored asset to existing protection and operational systems.
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03 U3amepuTtenbHbIN TPaKT.
Measurement chain

GEOWATT | SYNAPTEC POWER GRIDS

1 2 4 5
TT/TH/ PSC-1/PSC-3/PTT BONC DES INTERROGATOR IEC 61850
TEMMEPATYPA PASSIVE CONVERSION FIBRE DIGITISATION + DATA PUBLICATION
CT/VT/ TIMING
TEMPERATURE

MNpuHUMN n3amepeHus

* PSC-1/ PSC-3. [MaccuBHO npeobpasyoT BTOPUYHbIE TOKN UIKA
Hanps»keHust ctaHgapTHblX TT/TH B onTuyeckme curHanei.

* PTT. ObecneuymBaeT nacCMBHOE TOYEYHOE N3MEPEHME
TemnepaTypbl MydT, KOHLEBbIX 3a4€0K 1 BbICOKOBOJSIbTHbIX
aKTUBOB.

* DES Interrogator. LleHTpan13oBaHHO onpalumBaeT
ONTUYECKME TOYKN, OLUMEPPOBBLIBAET U CUHXPOHU3NPYET AaHHbIE.

* [ly6nukaumusn. CornacoBaHHbIe MO BPEMEHU AaHHbIe
nepepatotcsa B ycrponctea P3A 1 cuctemMbl BEPXHENO YPOBHSI.

Measurement principle

* PSC-1/ PSC-3. Passively convert standard CT/VT secondary
currents or voltages into optical signals.

* PTT. Provides passive point-temperature measurement for
joints, terminations and high-voltage assets.

* DES Interrogator. Centrally interrogates optical points,
digitises and synchronises data.

* Publication. Time-aligned data are delivered to protection
IEDs and upper-level systems.

PE3YJIbTAT /| OUTCOME YpanéHHble nsmepeHusi CBOAATCSH K eAMHOMY BPEMEHU U CTAHOBATCS NPUroAHbIMU O4HOBPEMEHHO AN
3aWwmThbl U MHXEHepHoro aHanunsa. / Remote measurements share one time base and can support both protection and engineering

analysis.
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04 3alWjuTa MarucTparnibHOU ceTu.

Transmission network protection

GEOWATT | SYNAPTEC POWER GRIDS

MCP 87L
BN + KABEJb OUNDPPEPEHLUUANBHASA
OHL + CABLE 3ALLUTA

LINE DIFFERENTIAL

PYHKUMU 3aLUUTDI

* Mixed Circuit Protection. PaznuyaeT Bo3gyLuHYiO U
KabenbHy 30HbI NOBPEeXaeHUsa n obecnevmBaeT KOPPEKTHYHO
noruky ArlB.

* Line Differential Protection. CpaBHuBaet
CUHXPOHM3NPOBAHHBLIE TOKM YAANEHHbIX KOHLOB CNOXHbIX,
MHOIO30HHbIX 1 NapannenbHbiX NPUCOEaUHEHNI; ABNSETCS
CaMOCTOATENbHbIM NMPUMEHEHNEM.

* UuTerpaumusa. Sampled Values, GOOSE v guckpeTHble
curHanbl NPUMEHSAIOTCA COrNacHO NPOEKTHOW KOHAUrypaLumu.

AlNB IEC 61850
OMPEQOENEHUE 30HbI MHTEMPALUA P3A
FAULT-ZONE LOGIC PROTECTION INTEGRATION

Protection functions

* Mixed Circuit Protection. Discriminates overhead-line and
cable fault zones and enables correct auto-reclose logic.

* Line Differential Protection. Compares synchronised remote-
end currents on complex, multi-zone and parallel feeders as a
separate application.

¢ Integration. Sampled Values, GOOSE and binary signals are
applied according to the project configuration.

PE3YJIbTAT / OUTCOME TlloBbiliaeTcs CENEKTUBHOCTb 3alUUTbl, COKpaLLLAeTCAa 30Ha NOMCKa NOBPEXAEHUS N BPEMSA BOCCTAaHOBNEHUS
cetn. / Protection selectivity improves, while the fault search area and restoration time are reduced.
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05 MOHUTOPUHI COCTOSIHUSI U CUHXPOHN3NPOBaHHaA HAbGNMAAEMOCTb.

Condition monitoring and synchronised visibility

MOHUTOPUHI COCTOSAHUSA

* Greenlight for Power Grids. KoHTponupyeT kabenu, MydTbl,
KOHLEBbIE 3a4€MKN N 3KPaHHbIE COEeQMHEHMUS MO TOKaM U
TemnepaTtype.

* TpeHAabl. I3ameHeHnst pba3HOro Toka, Toka akpaHa u
TemnepaTypbl CONOCTaBMSATCA BO BPEMEHN.

* O6cnyxumBanue. OTKINOHEHNE yKa3blBaeT KOHKPETHbLIN akTuB
U y4acTOK ONS MHXEHEPHOW NPOBEPKM.

CuHXpOHM3npoOBaHHaA HabngaeMocTb

* ®opmMbl curHanoB. CornacoBaHHble 3anNUCK U3 yaan€HHbIX
TOYEK NOKa3bIBaKOT NEPEXOAHbIE NPOLECCHI, YacToTy,
rapMOHUKM 1 KonebaHus.

* EqnHan kapTtuHa cobbitua. [ncnetyep u cnyxba P3A Buasr,
YTO MPOMCXOLMNO OAHOBPEMEHHO B pPa3HbIX TOYKaX CETMU.

* CBA3b ¢ cocTosiHMeM. CeTeBoe cobbITME COMOCTaBnaeTCca C
TEKYLLIMM COCTOSIHUEM KOHTPONMpyeMoro obopyaoBaHus.

Condition monitoring

* Greenlight for Power Grids. Monitors cables, joints,
terminations and screen connections using current and
temperature.

* Trends. Changes in phase current, screen current and
temperature are correlated over time.

* Maintenance. An anomaly identifies the specific asset or
section requiring engineering review.

Synchronised visibility

* Waveforms. Time-aligned remote records reveal transients,
frequency, harmonics and oscillations.

e Common event picture. Control-room and protection teams
see what happened simultaneously at different network points.

* Condition context. A grid event is correlated with the current
condition of monitored equipment.

PE3YJIbTAT / OUTCOME Cwuctema oTBeYaeT Ha ABa BOMpPOCa: YTO OAHOBPEMEHHO NMPOM3O0LLIIO B CETU U KaKOW akTuUB TpebyeT
BHUMaHus. / The system answers two questions: what happened simultaneously across the grid and which asset requires attention.
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06 Mepexon OoT pa3poO3HEeHHbIX AaHHbIX K eAUHON HabnaaeMoCcTu.

Transition from fragmented data to unified visibility

GEOWATT | SYNAPTEC POWER GRIDS

SYNAPTEC: NEPEXOJ OT PA3PO3HEHHbIX CUCTEM K EAUHOWN HAB/TIIOQAEMOCTH

YTO UCNONb3YETCS OrPAHUYEHUSA SYNAPTEC
MPOBJIEMA SHEPTETUKA CEFOaHA CYWLLECTBYIOLIMX PELIEHMH YTO NONYYAET NPEANPUATUE

Hews = € NaHubie B pa3HbIX CUCTEMAX

asapuu

@ b

SCADA + P3A + DFR

© 3anuce TONbKO NO COBLITHIO

© AHanu3 3aHMMaAET Hacbl ¥ AHK

© Nouck epyuHy
© Npocroi o6opyaosanua

© Bpems soccTaHoBNeHUA —
4ack! U CyTKH

[Monro nuwercs mecro @

NoBpPeXAeHHA > (R
0O6x0R TPACCHI, UIMEPEHUA
nocne OTKNKYEHU

€ KOHTPONb 3NM30ANMECKHA

Ka6enw u ydToi

g © Nedexrsl pazsusaloTca MeXAy
Aerpapupyior
He3aMeTHo > NepHoAMIEcKUe HCNbITaHHA, Tposspmm
# KOHTP © Her wenp 0 Tpenaa

€ HeussecreH TMN NOBpEXACHUA

€ ANB Moxer npusecTu
K paspywenwio kabens

C—J" 6e3 KOHTeKCTa npouecca wunu 060pyRoBaHua

© OrpanuueHHOe KONUYEecTso
TOMEK KOHTPONA

He BupHo KavecTso
3NeKTPOIHePrinv >
BHYTPH NPEANpPHATHA

[_A)W_ OrpenbHbie aHanU3aTOPBI

KavecTsa B OTACNbHLIX

o € Her nonHoit KapTukb! cety

© Danwbie He cBA3aHb
© Ny6nuposanne oSopyaosanma
© Cnoxwasn axcnnyatauns

SCADA DFR PQ

DTS PD PMU | | RTU

MHOXECTBO Pa3POIHEHHBIX
CUCTEM M NOCTABLMKOB

Kaxnpas cucrema
paboraer oraensHo >

© NpocTon u aBapHiHBIC PEMOHTSI
© Boicokan CTOMMOCTL BNAAEHHA

Jkcnnyaraumus
paboraer peakTHBHO

PeMOHT nocne oTxasa,
no daxry asapun

N

&
o
O
@ e (] e
i
O
©

@O0 0 6

CHHXPOHHaA 3anuch BCex
INEKTPUYECKUX NpoLeccoB
HenpepbisHbie 0cuMnnorpamMmb!
BO BCEW CeTH C TONHOM
CHHXPOHM3aumen 1 MKC

AsTOMaTHYecKas nokanusauus
MecTa noBpexaeHus

Anropurmbi Fault Location
W bl

Yy
B NUHUK 1 Kabene

HenpepbiBHbIi MOHUTOPUHI
Kabeneit n Myt

Cucrema Greenlight: temneparypa,
TOKM, Harpy3Ka, TPeHAb! Aerpanaumn

KoHTponb THna noBpexaexns
v noruka ANB

MCP onpepenser xapakrep K3

u 6nokupyet onacxoe ANB

PacnpepeneHHblit MOHUTOPUHI
Kayecrsa 3/1eKTPO3Hepruu

fap P ¢
HECUMMETPHS NO BCeH CeTH

Eaunan nnardopma
HabnopaemocTu

Bce panubie 8 Synthesis:
KOppenauus, aHanus, otyeTsl

TpeHab! ¥ NPpeAUKTUBHAR
AWarHocTuka

Ananu3 perpapaunm 060pyaoBaHus
¥ NPOrHO3UPOBAHKE PUCKOB

o
o
o
©
o

©
o

BbicTpoe U ToyHoe onpegenexne
NPUYMHBI ABAPUM

CokpalyeHue BpeMeHu Noucka
¥ BOCCTAHOBNGHUS
INeKTPoCcHabXeHus

PaHHee ebisenenue npobnem
A0 BO3HUKHOBEHMS aBapH1

C pHcKa nosTop
aBapuit U NOBPEXAEeHUA
obopynoBaHus

MoHuMaHKe peanbHOro Kayecrsa
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T y obcny

SYNAPTEC OBbEAUHSAET BCE AAHHBIE B EAUHYIO UHTENNEKTYANIbHYIO NNATOOPMY

O

v N

NOAXOA SYNAPTEC

asapwio Ro ee

v BHACTL BCIO IHEPrOCHCTEMY OAHOBPEMEHHO
v Henpepsisnbiit MOKHTOPHHI

Nonnan v H

COGbITHIA B PEANBHOM BPEMEHH

v Mepexoa x NPEAKTHBHOMY 0GCAYXHBAHMIO

PE3YJIbTAT / OUTCOME Cxema nnniocTpupyeT nepexo OT pa3fernbHOro aHanm3a cobblTUN U COCTOSIHUS aKTUBOB K €ANHOM
CUHXPOHM3MpoBaHHOM KapTuHe ceTu. / The diagram illustrates the transition from separate event and asset-condition analysis to a unified

synchronised grid view.
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07 I/IHTerpau,ml n 3KCI1]1yaTaL|,VIOHHbI17I pe3ynbTar.
Integration and operational outcome

1 2 3 4 5
DES INTERROGATOR IEC 61850 P3A SCADA / EMS AHANN3 COBbITUNA
DATA SOURCE SV « GOOSE « MMS PROTECTION IEDS OPERATIONS EVENT ANALYSIS

UHTerpauusa Integration
* CoBmectumocTb. DES Interrogator nybnukyeT gaHHble ans ¢ Interoperability. The DES Interrogator publishes data for
NPAMOKN NHTerpauum ¢ yctponctsamm P3A pasHbix direct integration with protection IEDs from different vendors.

R « Customer architecture. Data and events feed existing
* ApxuTekTypa 3akaszuumka. [laHHble n cobbITUS NocTynatT B protection, SCADA / EMS and analysis tools.

aencrteyowme P3A, SCADA / EMS n cpeactsa aHanmsa.

* Engineering. Time source, redundancy, interfaces and
* [lpoekTnpoBaHue. ICTOYHUK BPEMEHU, pe3EPBMPOBaHNE, acceptance criteria are defined for the specific site.
NHTepdEenCbl N KpUTEPUN NPUEMKN onpeaenaTca aAng

KOHKPETHOro obbekTa.

dkcnnyaTaumMoHHbIN adcekT Operational effect

* lucnetyepckoe ynpasneHue. boicTpasa oueHka pa3BuTUd * Control room. Rapid disturbance assessment using aligned
HapyLUEeHNs1 NO CornacoBaHHbIM CObbITUAM U hbopmam events and waveforms.

CUrHanos.

* Protection team. Protection-operation verification, fault-zone
* Cnyx6a P3A. [NpoBepka AencTeus 3awmThbl, onpegeneHve identification and auto-reclose analysis.

30HbI NOBpexXAeHNs 1 aHanus AlB. « Asset management. Targeted maintenance based on trends

* YnpaBneHue aktuBamu. AgpecHoe obcnyxunsaHve no and alerts instead of broad inspection campaigns.
TpeHaam 1 TpeBoraMm BMECTO CMIIOLLIHbIX NPOBEPOK.

PE3YJIbTAT / OUTCOME T[loBbiwatoTca HabnogaeMocTb, CENEKTUBHOCTL 3alUMTbl U CKOPOCTb aHanu3a aBapuiHbiX CObbITUNA. /
Visibility, protection selectivity and disturbance-analysis speed are improved.
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08 TexHn4eckKkue rpaHvubl 1 UCXOAOHbIE AaHHbIEe.

Technical boundaries and engineering inputs

£o 30/ up to 30

NMaccuBHbIX TOYeEK / passive
points

Ao 60 km / up to 60 km
0o nocrnegHen To4kn / to last
point

[paHuUbI NpUMeHeHUs

* EMKoCTb. KOnnuecTBo TOYEK 1 3MeKTPUYECcKUX KaHanoB
3aBUCUT OT TMMNOB NpeobpasoBaTenen, asHOCTU U TOMOSOrNN.

* lanbHocTb. ®akTnyeckasa AnnHa NoaTBeEPX4aeTCs
onTM4eCcKUM BrogKeToM 1 TpeboBaHMAMM K 3a0epXKKe.

* YacroTa. YactoTta nybnmkaumm CMHXpPOHU3MPOBaHHbIX hopm
CUrHanoB noaTeepXxaaeTcsa Ans BbIOpaHHOW KOHGUrypaLmu.

* Ctatyc. OkoH4aTenbHble NapaMeTpbl 1 paboune
XapaKkTepUCTUKM COrnacoBbIBaloTCs ¢ Synaptec no McxoaHbIM
JaHHbIM OObekTa.

HeobGxoanmble ucxoaHble AaHHbIE

* Cxembl n Tononorusa. OgHoONUHENHasa cxema, BTOPUYHbIE
Lenu, 30Hbl 3aWnT 1 pacrnonoxeHue TT/TH.

* BOJIC. JocTynHble BONOKHA, TUMNbl kKabens, OMnnHBbI,
COeNHEHMNS N KPOCChl.

* DyHKUMKN. TpeboBaHNA K 3aLLUNTE, MOHUTOPUHTY,
HabnogaeMocTn, HTepdencam n pe3epBrUpPOBaHNIO.

44,8 kly,

CUHXPOHHbIE hopMbl /
synchronised waveforms

IEC 61850
SV « GOOSE » MMS

Application boundaries

» Capacity. Point and electrical-channel count depend on
transducer types, phase arrangement and topology.

* Distance. Actual length is confirmed by optical-budget and
latency requirements.

* Rate. Synchronised-waveform publication rate is confirmed for
the selected configuration.

« Status. Final parameters and performance are agreed with
Synaptec using site engineering inputs.

Required engineering inputs

* Drawings and topology. Single-line diagram, secondary
circuits, protection zones and CT/VT locations.

* Fibre. Available fibres, cable types, lengths, joints and patch
panels.

* Functions. Protection, monitoring, visibility, interface and
redundancy requirements.

PE3YJIbTAT / OUTCOME YucneHHble napameTpbl ABASOTCA rpaHMLaMn TUMOBOW KOHAUrypauum 1 noaATBEPXK4aTCA pacvy€ToM Ans
KOHKpeTHoro obbekta. / Numeric values define a typical configuration envelope and require site-specific engineering confirmation.
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09 O6opyaoBaHne U3MepUTENbLHOIo TpakKTa.
Measurement-chain equipment

Passive Secondary Converter Single-Phase (PSC-1)

Passive Secondary Converter Three-Phase (PSC-3)

~ ——

PSC-3 — Tpéxda3Hbliii NaCCUMBHbIN DES Interrogator — ueHTpansHoe
PSC-1 — ogHoasHbI NaCCUBHbLIN npeo6pasoBarenb yCcTpOouCTBO onpoca
npeo6pasoBarensb PSC-3 — three-phase passive transducer ~ DES Interrogator — central interrogation
unit

PSC-1 — single-phase passive transducer

NMpumeyvanune /| Note doTorpacdhumn npmBeaeHbl Kak AOMOMNHUTENbHbIE NPeAMETHbIE UMCTpauun. B npMHUMnmManbHbIX cxemax
obopynoBaHne o603HavaeTcst yCrnoBHbIMKU rpaduyeckummn 6rnokamu. / Photographs are provided as supplementary product illustrations. In
functional diagrams, equipment is represented by conventional graphic blocks.
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