MpepnoytuTtenbHble TeMbl 47-n ceccun CUMPJI 2018 r.

WcecnepoBatenbckun komuteT A1 « Bpawarowmecst anekTpuyeckme MaluuHbI»

PS 1 Generation mix of the future

> Design improvements and technological developments required for
machines to withstand cycled operation due to fluctuating feed-in of
renewable energy and variable load demand.

> Impact and effect of increasing renewable power mix on existing legacy
generators, generator auxiliaries and motors.
> Evolution and trends in designs of machines for renewable generation.

PS 2 Asset management of electrical machines

> Experience with refurbishment, replacement, power up-rating and
efficiency improvement of aged generators.

> Novel techniques to overcome known operational and design problems.

> Optimised condition monitoring, diagnosis, prognosis and maintenance
practices to improve reliability and extend operational life at conventional
plant and in new volatile grid conditions.

PS 3 Developments of rotating electrical machines and operational
experience

> Latest design, specification, materials, manufacture, maintenance and
performance and efficiency improvements in generators and motors.

> Operational experience: failures, root cause analysis, recovery options,
cost and time reduction initiatives.

MNT 1 CTpyKkTypa reHepupyroLMX MOLWHOCTEN OyayLiero

> CoBepLUeHCTBOBaHWE KOHCTPYKLUMM 1 pa3paboTka TeXHOMNOrMm ans
obecnevyeHns ycTon4mson paboTbl MaLLUMH B LUKIUYECKOM pexnme npu
HEeyCTONYMBOW reHepauun 3Heprum oT BO30OHOBNAEMbIX MICTOYHUKOB U
BapbMpPYIOLLLENCS Harpy3ke noTpebuTtenen.

> BnusHwne ysenumyeHns 4onm BO306HOBNSEMON 3HEPTN Ha BbIpaboTKy
reHepaTopoB, BCOMOraTesbHbIX YCTPOWCTB U ABUraTenen.

> Pa3BuTre U TEHAEHUMM NPOEKTUPOBAHUSA ANEKTPUYECKNX MALLUVH ANs
BO30OHOBNSAEMOW 3HEPreTUKN.

MNT 2 YnpaBneHue pecypcamMu 35IeKTPUYECKUX MaLLUH

> OnbIT PEMOHTA, 3aMeHbI, MOBbILLEHNS HOMUHANbHOW MoLLHOCTK 1 KT
CTapbIX reHepaTopoB.

> HoBble TEXHOMNOrMM AN peLleHns N3BECTHbIX KCNyaTauNOHHbIX
HencnpasBHOCTEN N NPOBNEM KOHCTPYMPOBaHWUS.

> ONTUMKU3aums MOHUTOPUHIa, ANArHOCTUKK, MPOrHO3MPOBaHUA n
TEeXHMYECKOro o6cnyXnBaHnsA Ans NOBbILLEHUS HAOEXHOCTU N yBENNYEHNS
cpoka crnyx06bl Ha TPaANLMOHHOM NPEANPUATAN N B HOBbIX U3MEHYMBbLIX
ycnoBusix paboTbl ceTen.

MNT 3 Pa3paboTku Bpawarowmxcs NeKTPU4YeCKnxX MallumH 1 onbIT
3KcnnyaTauum

> HoBeMnwune ycoBepLIEHCTBOBAHMSA KOHCTPYKLUMKN, TEXHUYECKNX
XapaKkTepuCTUKN, MaTepunarnos, M3roTOBIEHUS!, TEXHUYECKOro obcnyxnuBaHus,
NPOM3BOANTENBHOCTU 1 3 EKTUBHOCTU reHepaTopoB U ABUraTenen.

> OnbIT 3KcnnyaTaunn: oTkasbl, aHann3 KOPeHHbIX NPUYMH, BapuaHTbl
BOCCTaHOBIIEHUS, MEPOMNPUSITUS MO CHMKEHNIO MPOM3BOACTBEHHbIX 3aTpaT 1
3aTpaT BPpEMEHMW.

UccnepoBaTenbCKUM KOM

utet A2 «TpaHccopmaTopbi»

PS 1 Thermal characteristics of power transformers
> Determination of winding hot-spot temperature rise by modelling and

direct measurements.

MNT 1 TennoBble XapakKTepUCTUKN CUSOBbIX TPpaHCccopmMaTopoB
> OnpefgeneHne NpesBbleHNss TemnepaTypbl Hanbonee HarpeTon TOYKK
0OMOTKM C NOMOLLIbIO MOAENMPOBAHMSA U NPSAMbIX U3MEPEHUN.




> Determination of temperature rise for core, tank, and other parts by
modelling and direct measurements.
> Effect of overload requirements on design and component selection.

PS 2 Advances in diagnostics and modelling

> High frequency modelling for power transformers and shunt reactors,
including comparison with measurements.

> Interpretation and modelling of winding frequency response results.

> Experience with different methods of measuring partial discharge, at the
factory and at site.

PS 3 Site commissioning tests

> Required site commissioning tests for transformers and reactors.

> Additional site commissioning tests for transformers and reactors,
depending on circumstances.

> Trial operation of transformers and reactors, including requirements for
additional monitoring.

> OnpepgeneHune NpesbllleHNst TeMnepaTypbl MarHUTonpoBoaa, 6aka n apyrnx
YyacTen ¢ NOMOLLbI MOAENMPOBAHNA N NPAMbIX U3MEPEHU.

> BnnsHue TpeboBaHui K neperpyskam Ha BbIGOp KOHCTPYKLNN N COCTaBHbIX
yacTen.

NT 2 JocTuXXeHnsa B AMarHoCTUKe U MoaenupoBaHumn

> BbICOKOYACTOTHbIE MOAENN CUMNOBbLIX TPAHCOPMATOPOB U LLUYHTUPYHOLLMX
peakTopoB, CpaBHEHWE C pesyribTaTaMu USMEPEHUI.

> HTepnpeTaumsa 1 MOAENUPOBAHNE YaCTOTHbBIX XapaKTepPUCTUK 0BMOTOK.

> OnbIT NPUMEHEHNS Pa3NNYHbIX METOL0B U3MEPEHUS YaCTUYHbIX paspsiaoB B
YCNOBUSIX 3aBOACKUX UCTMbITAHUI N HA MECTE YCTaHOBKW.

NT 3 NMNyckoHanago4Hble UCMbITaHUS HA MeCTe YCTaHOBKU 060pyAoBaHuUs
> Tpebyemble NPUEMOYHbIE UCMbITaHMS TPAHCHOPMATOPOB M PEAKTOPOB.

> [lononHUTENbHbIE NPUEMOYHbIE UCMbITAHMS TPAHCHOPMATOPOB M PEAKTOPOB.
> OnbITHasi aKcnnyaTauusi TpaHchopmMaTopoB U peakTopoB, BKIOYas
TpeboBaHWsA K JOMONHUTENbHOMY HabNOAEHNIO U MOHUTOPUHIY COCTOSIHUS.

UccnepoBaTtenbckun komuteTt A3

«BblcoKkOBONbLTHOE 06OpyAOBaHUE»

PS 1 Requirements for AC and DC transmission & distribution
equipment
> Requirements for DC equipment for multi-terminal HVDC grids.

> Mitigation measures to facilitate higher reliability.

> Developments in testing and verifications for AC and DC equipment.
PS 2 Lifetime management of transmission & distribution equipment
> Diagnostics and prognostics of equipment.

> Influence of environmental and operating conditions on lifetime.
> Experience and countermeasures for overstresses and overloads.

NT 1 Tpe6oBaHuA kK 06OpPyAOBaHUIO ANA CUCTEM Nepeaaydun u
pacnpegeneHus nepeMeHHOro u NOCTOSAHHOroO ToKa

> TpeboBaHuns kK 060pygoBaHUIO AN MHOTOTEPMUHArNbHbBIX CeTe NOCTOAHHOIO
TOKa BbICOKOrO HanpspKeHUs.

> MeponpuaTnsa NoBbIWEHNST HAOEXKHOCTH.

> PaspaboTku B 0611acTn UcnbiTaHUN U NPOBEPOK 000PYA0BAHNSA NEPEMEHHOIO
N NOCTOSIHHOrO TOKa.

MNT 2 YnpaBneHue cpokom crnyk6bl 060pyaoBaHMA ANA CUCTEM nepeaayun
M pacnpeaeneHus

> [lnarHoCTUKa 1 NPOrHO3npoBaHUe COCTOAHNUS 060pyA0BaHUS.

> BringHue okpyxaroLen cpefbl 1 YCROoBUIA IKCMyaTaumMm Ha CpoK Cnyxobl.

> OnbIT 1 cnocobbl NPOTUBOAENCTBUS NEPEHANPXKEHUAM U neperpyskam.




PS 3 Novel developments of transmission & distribution equipment
> New switching devices and emerging equipment.
> Switching with SF 6 alternatives, equipment with new materials.

> Incorporation of intelligence into AC and DC equipment.

MNT 3 HoBble pa3paboTku 06o0pyaOoBaHUA ANS CUCTEM NMepegayn 1
pacnpepeneHus

> HoBble BMAbl KOMMYTALMOHHbLIX YCTPOUCTB M MHHOBALMOHHOIO
obopyaoBaHus.

> KommyTauus B U30NALUMOHHLIX cpefax, anbTepHaTUBHbIX anerasy.
O6opynoBaHue C NpMMEHEHNEM HOBbIX MaTepuasnos.

> PaspaboTka nHTennekTyanbHoro obopyaoBaHusa ansa nepegad nepemMeHHoro
N NOCTOSIHHOrO TOKa.

UccnepoBaTtenbckuin kKomutet B1 «M3onupoBaHHbie Kabenu»

PS 1 Recent experiences with underground and submarine AC and
DC cable systems

> Design, manufacturing, installation techniques and operation.
> Advances in testing and relevant experience.

> Safety, health, environmental and quality considerations.

> Lessons learnt from permitting, consent and implementation.

PS 2 Best use of existing underground and submarine AC and DC
cable systems
> Condition assessment and diagnostic testing of T&D cable systems.

> Innovative tools for monitoring cables and accessories.

> Upgrading methodologies and related experiences, including AC to DC
conversion.

> Trends in maintenance strategies, asset management and remaining life
methodologies.

PS 3 AC and DC underground and submarine cab le systems in the
network of the Future

> New functionalities expected from cable systems.

> Innovative cables and systems.

> Environmental challenges for future cable systems.

> Higher voltage levels for AC and DC cables.

MNT 1 NMNocnegHue pa3paboTku B chepe Noa3eMHbIX U NOABOAHbLIX
KabenbHbIX CUCTEM NMEePEeMeHHOro U NOCTOAHHOIO ToKa

> [poeKTpoBaHue, N3rOTOBIIEHNE, MOHTaX U 3KCMNIyaTaums.

> [1OCTWXEHUS 1 OMbIT B 06NACTU UCTbITAHWA.

> Bonpockl 6e30nacHOCTW, OXpaHbl TpyAa, OKpYXatoLel cpefbl U KayecTsa.
> AHanua nosny4eHHoro onbiTa CornacoBaHns 1 peanvaaummn NPoeKToB.

NT 2 OnTumManbHOe Ucnosib3oBaHMe NoA3eMHbIX U NOABOAHBLIX
KabenbHbIX CUCTEM MEPEMEHHOro U NOCTOAHHOIO TOKa

> OueHKa COCTOsIHUS M AMarHoCTUKa KabenbHbIX CUCTEM nepeaayn u
pacnpeneneHust aN1IeKTPO3HEPTUN.

> MIHHOBaUUN MOHUTOPUHra kabernewn.

> MogepHusauusa 1 onbIT, B TOM Yncne npeobpasoBaHns NnepeMeHHOro Toka B
NOCTOSIHHBIWN.

> TeHaeHumMn cTpaTernm TexobcnyxnBaHus, ynpasneHusa akTueamu u
OCTaTOYHLIM PECYPCOM.

NT 3 Cuctembl Nnoa3eMHbIX U NOABOAHLIX Kabenen nepeMeHHOro u
NOCTOSHHOrO TOKa B ceTu Oyayuiero

> Oxupaemble HOBble (PYHKLMOHANbHbIE BO3MOXHOCTU KaberibHbIX CUCTEM.
> AHHOBALNOHHbIE Kabenn n CUCTEMBI.

> JKonornyeckne CroXxHoCcTn ons yayimx kabesnbHbIX CUCTEM.

> [ToBblILLIEHME YPOBHS HAaNPshKEHUS B Kabensax nepeMeHHOro 1 NOCTOSIHHOIo




TOKa.

UccnepoBartenbckun komutet B2 «Bo3gylwHble NMHUKM aneKTponepeaayn»

PS 1 Overhead lines and information technology MNT 1 Bo3aywHbie J13M n nHcopMaLMOHHbIE TEXHONOIMU

> Recent developments in geographic information > HoBble pa3paboTkm B cuctemax reorpadmyeckon nHgopmaumm ons

systems for line routing, environment mapping, MapLUpyTU3aLnn NUHUIA, KApTUPOBaHWSA cpedbl, cbopa 1 aHanu3a AaHHbIX.

data collection and analysis. > JInHnm anekTponepenayvn kak ceTb CBA3N: MOHUTOPWHT U SKCMyaTaums,
NHTepHeT, BONOKOHHAsA ONTUKa U aHTEHHbI.

> Transmission lines as a communication network: > [InHamuyeckaqa oLeHKa NUMHWMIA anekTponepenayn U NPorHo3npoBaHue.

monitoring and operation, Internet of things, fiber

optics and antennas. MNT 2 CoBeplueHcTBOBaHME BO3AyLHbIX JIOM

> Dynamic line rating and forecasting. > OTKa3sbl: 9KCTpPeMaribHble KuMaTUyYeckme ycrioBus, AedeKTbl MMHUIA U

annapaTtypbl, CTapeHne KOMMNOHEHTOB.
> HapgéXHOoCTb: OLieHKa U MOHUTOPUHT COCTOSIHUSA, KPUTEPUIA OCTATOYHOIO

PS 2 Experiences leading to Improvements of OHL pecypca, crnocobbl NPOAneHnUs cpoka Cnyxobl.

> Failures: excessive climatic conditions, line and hardware defects, > [OTOBHOCTb: Cy>XEHWs1 KOPMAOPOB; OrpaHMYeHre gocTyna ans

component ageing. TexobCny>XMBaHWs; UHCNEKTUPOBAHUE, PEMOHT U CTPOUTENBCTBO.

> Reliability: condition assessment and monitoring, residual life criterion, NT B2 n C3 TexHn4yeckue n akonorm4yeckme acnektbl Bo3ayLHbix J19I1

life extension methods. > [penmyLiecTBa n Npobnembl yMEHbLUEHUS BO3AENCTBUN HA OKPY>KAKOLLYHO
cpeay.

> Availability: corridor encroachments; maintenance access limitations; > O6LLecTBEHHOE BOCNPUATME (BKNIOYAs NCUXONIOrMYECKME INEMEHThI).

solutions for inspection, repair and construction. > HHOBALNOHHbIV ON3aiH.

> KoMno3uTHbIe CTPYKTYpbI.

> KomnakTHble NUHUN.

> KOHCTPYKTOPCKNE U UHbIE METOAbI CMAMYEHNA BHELLUHNX BO3AENCTBUN.
JPS B2 & C3 Technical and environmental aspects of OHL

> Advantages and challenges of reducing environmental impacts.
> Public acceptance (including psychological elements).

> Innovative design.

> Multi-material structures.

> Compact lines.

> Mitigation and design for external impacts.

UccnepoBatenbckum komuteT B3 «MoactaHummu»




PS 1 Advances in substation technology and design

> GIS and GIL developments including HVDC.

> Adapting substations to meet emerging power system requirements and
optimized availability including modular, fast deployment substations and

live working.

> Changing roles and opportunities for substations including challenges for
medium voltage and integration of storage systems.

PS 2 Evolution in substation management

> Advanced technologies for substation management, new information
technologies, robotics and the application of 3D techniques.

> Risk quantification and optimized asset decision making, substation
economics, maintenance management and life cycle management.

> Substation asset performance, residual life, health and condition metrics.
> Operations and maintenance of offshore substations.
PS 3 Health, safety, environmental and quality assurance

considerations in substations

> Customer and stakeholder interaction to reduce substation impact
including aesthetics, noise and fire management.

MNT 1 MNporpecc B TeXHOMOrMN U NPOEeKTUPOBaAHUM NOACTAHLIMNA

> Pa3paboTkn NOACTaHUUIN C 3r1erasoBon N3onsumen U raaomsonmpoBaHHbIX
nmHun, B ToM Ymncne HVDC.

> AganTaums noacTaHuun ¢ y4€ToM TpeboBaHMIA HOBbIX 3HEPrOCUCTEM U
co3faHue onTUMarbHbIX YCIOBUIN AN FOTOBHOCTU, B TOM YMCe MOAYITbHbIX
nogctaHumn 6bICTPOro pasBEépThiBaHUSA 1 paboT Nog HanpsiKeHneMm.

> OYHKUMOHaNbHbIE U3SMEHEHNS N NOTEHUManNbHble BO3MOXHOCTW A1
NOACTaHUMI, BKNOYas BO3HMKAOLLME CIOXHbIE 3a4a4n ONs CUCTEM CpedHero
HaNPsHKEHUSA N UHTErpaLmMn CUCTEM XPaHEHMS.

MNT 2 3Bonouuna B ynpaBneHUn noacTaHUUAMMU

> [1porpeccuBHbIe TEXHOMNOMMK YNpaBneHns NogcTaHUMSIMN, HOBbIE
MHOPMaLMOHHBbIE TEXHOMOMMKN, pOBOoTOTEXHMKA U NpuMeHeHne 3D-meTonoB.
> OueHKa pMCKOB, ONTUMMU3AUUSA NPUHATUS PELLEHUI MO PacnopsXKEHUIO
aKTMBaMM, 9KOHOMUWKa NOACTaHUUI, ynpaBrieHne TexobCcnyxmMBaHnem m
XU3HEHHbBIM LIMKNOM.

> [ponsBoauTensHOCTbL 060PYAOBaHUA NOACTAHLUMIN, OCTAaTOYHbIA pecypc,
rnokasaTenu UCNpPaBHOCTN N COCTOSAHMS.

> JKennyatauusa n TexobcnyxmpaHme MoOpCcKUX NOACTaHLUUA.

MNT 3 OxpaHa Tpyaa, NpoMbILLSIeHHast U 3Konorm4yeckasa 6e30nacHoOCTb U
acnekTbl obecnevyeHNsA KayecTBa Ha NOACTaAHLUAX

> B3anmonaencTBme 3aka3vmka U COOCTBEHHMKA B LIEMNSAX CHDKEHUS
BO34ENCTBMS NOACTaHLUMN Ha OKPYXKaIoLLYHO cpeay, BKIToYas 3CTETUKY, LLIYM U
noxxapHyto 6e3onacHoCTb.

> [1poekTnupoBaHune ¢ y4éTom 6e3onacHOCTK, aKoamn3arHa, nepepaboTkm
0TXO40B M NPOM3BOACTBA NPOAYKTOB.

> Bonpocbl omsmnyeckon n knbepbes3onacHOCTN NoACTaHUMNA.

> MeHeaXMeHT BHeapeHust TpeboBaHuM oxpaHbl Tpyaa, 6e3onacHoCcTn u
OXpaHbl OKpY>KatoLLEeN cpeabl AN NOACTaHUMIN, B TOM Yncne obyyeHue.




> Design for safety, eco-design / recycling and product development

> Physical and cyber-security considerations for substations.
> Managing the implementation of health, safety and environmental
requirements for substations, including training.

UccnepoBartenbckun komutetr B4 «HVDC n cunoBas anekTpoHUKa»

PS 1 HV DC systems and their applications

> Planning and implementation of new HVDC projects including, need,
justification, design, integration of wind generation, environmental and
economic assessment.

> Application of new technologies in HYDC, HVDC grids / multi-terminal
HVDC.

> Refurbishment and upgrade of existing HVDC systems.

> Service and operating experience of converter stations including off
shore platforms.

PS 2 MV DC/LV DC and power electronics for distribution systems
> Medium voltage DC technology deployed in distribution systems.

> PE technologies applied in distribution projects including the economics
and reliability.

> New concepts and designs.

> Power electronics interfacing generation and storage to the network.

PS 3 FACTS

> Planning and implementation of new projects including, need,
justification, FACTS devices for renewables, environmental and economic
assessment.

NT 1 Cuctembl HVDC 1 nx npumeHeHne

> [MNnaHnpoBaHue 1 peanusaunsg HOBbIX MPOEKTOB MOCTOAHHOIO TOKa BbICOKOrO
HanpshkeHns, BKNtoyas o6ocHoBaHUe NOTPeBGHOCTU, NPOEKTMpPOBaHME,
WHTerpaumnio BeTporeHepaLmm, oLueHKa BO34eNCTBUIN Ha OKPYXatoLLyto cpeany v
9KOHOMMYeckoe obocHoBaHMe.

> [pyMeHeHne HOBbIX TEXHOMOMNN B 0611acT NOCTOAHHOIO TOKa BbICOKOMO
HanpsPKeHUs, CeTU NOCTOAHHOIO TOKa U MHOTOTEPMUHarbHbIE Nepeaayn
NOCTOSIHHOIO TOKa.

> PeKOHCTPYKUMA N MofepHM3aLms CUCTEM MOCTOSAHHOIO TOKa BbICOKOrO
HanpsXeHus.

> OnbIT aKcnnyaTaumm npeobpasoBaTenbHbIX NOACTAHLNIA, BKIOYas MOPCKMe
nnaTgopmbl.

MNT 2 CucteMbl NOCTOAHHOrO TOKA CpeaHero U HU3KOro HarnpsHKeHus,
CuUnoBas 3NeKTPOHMKA ANs pacrnpesenurernbHbIX CUCTEM

> Pa3BépThbiBaHNE TEXHOSOMMU NOCTOSIHHOIO TOKA CPeaHEro HanpsXKeHus B
pacnpeaenuTesnibHbIX cMcTemax.

> [lpuMeHeHMEe TEXHONOMIN CUMOBOM ANEKTPOHNKM B NPOEKTax
pacrnpeaenenns aNeKTposSHeEpPrnn, BONPOChl 3KOHOMUKN N HAOEXHOCTMW.

> HoBble KOHUENUMN U KOHCTPYKTUBHbIE PeLLUEHUS.

> CnnoBas aNeKkTpoHMKa ANsl UHTerpaumm B CeTb CUCTEM reHepauumn m
HaKOMMNEHNS SHEPTUN.

MNT 3 N'Mbkue cucTtembl anekTponepesay NnepeMeHHOro Toka
> [1naHnpoBaHune 1 peanu3auns HOBbIX NMPOEKTOB: 060CHOBaHWe NoTpebHoCTH,
yctporictBa FACTS ans Bo306HOBNSIEMbIX MCTOYHUKOB 3HEPTMM, OLEHKA




> Application of new technologies in FACTS and other PE equipment.
> Refurbishment and upgrade of existing FACTS and other PE systems.

> Service and operating experience.

BO30EWCTBUIN Ha OKPY>XXatoLLyo cpey U 3KOHOMU4Yeckoe 060CHOBaHMe.

> [NpMMeHeHMe HOBbIX TEXHOMOMNIA TMOKNX CUCTEM 3nekTponepeaay
NnepemMeHHOro Toka U CUIIOBOWN 3NEKTPOHMKN.

> PEeKOHCTPYKUMS 1 MOAEPHU3AUNS CYLLECTBYOLNX MTMBKNX cUcTem
anekTponepeaay NEPEMEHHOro TOKa U APYrMx CUCTEM CUITOBOW SNEKTPOHUKMN.
> OnbIT 06CNyXMBaHMS 1 SKCNNyaTaLmm.

UccnepoBaTtenbckut komuteT B5 «PeneiHan 3awmTa n aBToMmaTUKa»

PS 1 Protection under system emergency conditions

> Emergency loading, load shedding and islanding practices and
experiences.

> System oscillation detection and out of step / pole slipping techniques.

> Thermal protection.

PS 2 User experience and current practice with IEC 61850 process
bus

> Interoperability between merging units, stand alone and associated to
NCIT, and Protection functions.
> Experience from FAT, SAT, commissioning and maintenance of process

bus based equipment and functions.

> Use of process bus for metering and monitoring of HV equipment.

NT 1 3awmTa B ycnoBmMsAX CUCTEMHbIX aBapui

> MeTogpl 1 HapaboTkn B cdhepe aBapUMHOro HarpyxeHus, cbpoca Harpysku u
CeKUMOHUPOBaHUS.

> MeToaukm obHapyXeHUsi CUCTEMHbIX Ka4yaHWI, NOTEPb CUHXPOHU3MA U
nporiycka nontcos.

> Tennosas 3awuTa.

MNT 2 OnbIT paboTbl € LUMHOW 06PaBGOTKM AaHHbIX NO npoTtokony M3K
61850

> JkcnnyaTauMoHHas COBMECTUMOCTb 00beAMHSAOLWMX YCTPONCTB, OTAENbHbIX
N CBA3@HHbIMW C HETPAAMLMOHHBIMU N3MepUTENbHLIMU TpaHcopmaTopamu,
PYHKLMM 3aLLMUTDI.

> OnbIT NPUEMOYHbLIX UCMbITAHWI Ha 3aBoAEe M Ha 00bekTe, Hanagku u
obcnyxunsaHns 0bopyaoBaHusa Ha 6aze TEXHONOrMYECKON LNHBI, MPOBEPKN
PYHKLMNA.

> /Icnonb30oBaHMe TEXHOMNOMMYECKOM LUNHbI AN1S YY4€Ta U KOHTpons
BbICOKOBOJSIbTHOro 060pyA0BaHuS.

UccnepoBatenbckun komurtet C1 «nnaHleOBaHVIe Pa3BUTUA IHEProCUCTeM U IKOHOMUKa»

PS 1 Expanding role of social factors and transparency in
transmission investment decision approaches

> New elements in multi criteria evaluation.

> New stakeholders in the decision making process.
> Management of the scope of highly uncertain investments.

MNT 1 PacwmpeHune ponu coumnarnbHbIX (paKTOPOB U NPO3PaYHOCTb
noAxoA0B K NPUHATUIO peLlleHun 06 MHBeCTUPOBaHMUMU B nepegady
3NeKTPO3Heprum

> HoBble aneMeHTbl MHOrOKpUTEpPUanbHOM OLEHKMN.

> HoBble y4acTHUKM B NpoLiecce MPUHATUSA peLLleHU.

> YnpaBrneHne o6bEMamMm MHBECTULIMIA C BbICOKOW CTEMEHbIO
HeonpenenéHHOCTH.




PS 2 Impact of changing external factors on asset management

> Political, economic, regulation, weather, cyber and physical security
factors.

> Within-company strategy on grid modernization, e.g. monitoring, Big
Data, asset analytics, security.

> Asset usage and longevity effects from highly variable / non-schedulable
generation.

PS 3 Coordinated planning between grid operators across all voltage
levels

> Methodologies for planning multiple interconnected transmission grids
and for transmission-distribution interaction.

> How cost sharing and / or company organization and strategy can
improve or impact coordinated planning principles.

> The evolution of planning methods to account for smart grids, distributed
generation, demand response.

MNT 2 BnusHne nameHeHns BHeWHUX paKTOPOB Ha ynpaBrieHne akTuBamm

> [Monntnyeckne, IKOHOMUYECKNE, PEryrnsaTUBHbIE, MOroaHbIE,
knbepHeTnyeckue n umandeckme gaktopbl 6€30nacHoOCTu.

> BHYTpeHHss cTpaTerns KomnaHum B cpepe MogepHu3sauun, B TOM Yucne,
MOHUTOPUHT, BonbLUME MACCKBbI AaHHbIX, aHANUTMKa akTMBOB, 6€30MacHOCTb.
> [cnonb3oBaHWe akTMBOB U AONrOBPeMeEHHble 3hdeKTbl CUCTEM reHepaLmu,
NogBeP>KEHHbIX BbICOKON M3MEHUYMBOCTU UMM HE NOAAAILLNXCS KaneHa4apHOMy
NSIaHMPOBAHUIO.

NT 3 KoopanHauua nnaHMpoBaHUA MeXay ceTeBbIMU onepaTtopamMm Ha
BCeX YPOBHSAX HanpsXXeHUs

> MeToabl NNaHNPoOBaHMS MHOXECTBEHHbIX OO0beaVUHEHHbBIX CETEN
anekTponepenadn n B3aMmMogencTBmMa Mexay nepegadven u pacnpegeneHnem.

> Kak pacnpeneneHune 3atpart n/vnu opraHunsauunda n cTpaterma KomnaHmm
MOTYT ynyyllnTb nnbo NoBNUATL Ha NPpUHUKUNbI CKOOPOUHNPOBAHHOIO
nnaHNMpoBaHUA.

> PasBuTre MeTogoB NNaHnpoBaHUs C yY4ETOM MHTENMNEKTYarnbHbIX CeTeN,
pacnpenenéHHomn aHEPreTUKn, perynmpoBaHuns cnpoca.

UccnepgoBaTtenbckuint KomuteT C2 « DYHKLUMOHMpPOBaHWE U yripaBrieHue

dHeprocuncremammn»

PS 1 Ensuring operating reliability
> New concepts of system observability, controllability and flexibility.

> New solutions for provision of ancillary services: frequency and voltage
control.

MNT 1 O6ecneyeHne aKkcnyaTalMOHHON HAOEXHOCTH
> HoBble KoHLenuun HabngaemocTu, ynpaBnsaemMocTy n rmbkocT CUCTEM.

> HoBble pelueHnst Ang okasaHusi CUCTEMHbIX YCIYT: perynmpoBaHme 4acToTbl
N HanNpPsHKeHus.
> TeppuTopunanbHo-pacnpegenérHHoe ynpaesnenue. JINBO YnpaeneHuve B




> Wide area control.
> System restoration.

PS 2 Big Data and their use for system operations

> Transformation of data into information for
system operators.

> Data exchange platforms with other entities: e.g.
DSO, DG, among others.

> Monitoring, visualization, awareness systems,
decision support tools.

> Forecasts.

macwTabax / Ha ypOBHe permoHa.
> BoccTaHOBNEHME 3HEPrOCUCTEMBI.

MNT 2 Bonblwune MaccuBbl AAaHHbLIX U UX UCMOJNIb30BaHMe B paboTe
3HeprocucTembl

> [TpeobpasoBaHme gaHHbIX B MHOpMaUMO S5 CUCTEMHbIX ONEPaToOPOB.

> [naTdpopmbl 06MeHa AaHHbIMK C APYTMMU NPEANPUATUSIMU: onepaTopamMm
pacrnpegenuTenbHbIX CUCTEM, pacrnpefenéHHON aHepreTukn n ap.

> CncTeMbl MOHUTOPUWHIA, BU3yanusaunm, MHOPMUPOBAHNA, UHCTPYMEHTDI
NOOAEPXKKM MPUHATUSA PELLEHWIA.

> [TpOrHo3bI.

UccnepgoBaTtenbckuint Komutet C3 «BnvsiHMe aHepreTMKU Ha OKpYXaloLyro cpeay»

PS 1 Effectiveness of environmental prevention, mitigation and
compensation measures

> Methodologies and procedures for evaluation.

> Results (does it work)?

> Experiences when the results are not in compliance with the
expectations.

PS 2 Mitigation of the visual impacts of electrical assets to increase
public acceptance

> Mitigating measures, for example:

 Design, materials and camouflaging techniques.
* Location, landscaping design and vegetation.

* Design to hide the assets or show them off?

NT 1 3dchbekTMBHOCTL Mep Mo NpeaoTBpaLLEHUI0, OCIIabreHnIo U
KOMMeHcauum Bo3AeMCTBUA Ha OKPYXKaloLyo cpeny

> MeTogonoruu v npouenypbl OLLEHKU.

> PesynbTaTtbl (OLeHKa 3 EKTUBHOCTN).

> Cniyyawn, Korga pesynbTaTbl He COBNagatoT C OXNOAHUSMMU.

MNT 2 YMeHblueHne BU3yalrbHbIX BO34EACTBUN INEKTPUUYECKUX OO BHEKTOB
ANns NoBbIeHUs1 06w ecCTBEHHON NPUEeMIeMOCTH

> Mepbl N0 YMEHbLUEHUIO BO3OENCTBUIA, B TOM YUCHE:

* [MpoekTnpoBaHne, matepunanbl, CNOCOObl MaCKUPOBKH.

* Bbibop MecTa, 651aroyCTponcTBO U 03efieHeHME TEPPUTOPUNA.

» KOHCTpYKTOpCKNE peLleHns: npAaTatb 00beKkTbl UNun genaTtb UX 3aMeTHbIMN?
> MeToabl KOMMYHMKaUUKN Ans NpeAcTaBeHns Bu3yarbHbiX BO3OENCTBUM
BnagenbLuam.

>CnocobCTBYHOT UM NPENATCTBYIOT NpaBunia 1 nonuTuka (B Tom Yncne
bUHAHCOBbIE OrpaHUYEHNSA PErynsaTopoB) BU3yarbHOMY BO3OENCTBUIO?




> Communication methods for showing the visual impacts to stakeholders.

> Do regulations and policies (including financial limits from regulators)
promote or hinder visual impact?

JPS B2 & C3 Technical and environmental
aspects of OHL (see B2)

NT B2 un C3 TexHMYeCKMe U 3KONOrn4yeckme acnekrbl Bo3gyLwwHbix J19I1
(cm. B2).

UccnepoBartenbckuin komutet C4 «TexHM4YecKkme XapakTepucTukKn IHEpProcucTem»

PS 1 System technical performance issues focusing on the effects of
high level integration of power electronics based technologies

> Power system stability control with particular emphasis on frequency and
voltage control systems of converter based energy sources including their
modeling and performance and challenges on series compensation and
impact of microgrids.

> Analysis, measurement, benchmarking and standardization of power
quality.
> EMC aspects of future power networks including ELF exposures.

PS 2 Developments and advances in modeling and evaluation of
lightning performance and insulation coordination including:

> Estimation of lightning performance of transmission lines including
detection, evaluation of shielding analysis methods and effectiveness of
line surge arresters.

> Lightning protection of renewable and nuclear power plants including
seasonal variations and risk management.

> Evaluation of surges and overvoltages on OHL / cable systems, impact
of harmonic resonances on temporary overvoltages.

MNT 1 NMpo6nemMbl TEXHUYECKUX XaPaKTEPUCTUK IHEPrOCUCTEM,
Bbi3BaHHbl€ BbICOKOYPOBHEBOMW UHTErpaunen TeXHONOormm cunoBomn
3NEeKTPOHUKM

> KOHTpOnb YCTOMYMBOCTU SHEPrOCUCTEM, MPUMEHEHUE CUCTEM
perynupoBaHus 4acToTbl U HaNPsHKEHUS UCTOYHUKOB SHEPTNN C
npeobpasoBartensamMu, BKOYasa NX MOAENMPOBaHNE N XapaKTEPUCTUKK, a
TakKke BOMNPOCHI NocreaoBaTensHOM KOMMeHcauum n Bo3gencTana
MUKpOCEeTEN.

> AHanus, uamepeHue, cpaBHeHVEe 1 CTaHdapTU3auusa kavyecTsa
ANEKTPOSHEPIUN.

> AcnekTbl 3N1eKTPOMarHUTHON COBMECTUMOCTH anekTpoceTen dyayuiero,
BKItoYasi BO3OENCTBUS YNbTPAHU3KMX YaCTOT.

MNT 2 Pa3paboTkn U JOCTMXKEHUA B MOAENUPOBaHUU U OLIeHKe
rpPoO30yNOpPHOCTU U KOOPAVUHALUUN N30NALUN

> OueHKa rpo30ynopHOCTU NNHWIA ANeKTponepeaayun, B T. 4. OBHapyxeHue,
OLeHKa MeTooB aHanuaa rpo3oynopHOCTU, APPEKTUBHOCTb JIMHENHbIX
orpaHvyuTenen nepeHanpsKeHnm.

> MonHuesawmTa anekTpocTaHumi Ha ocHoBe BUO n ASC, ¢ y4étom
CE30HHbIX UBMEHEHUIN N YNPaBEHNSA PUCKaMMU.

> OueHka nepeHanpsbkeHui B Bo3gyLuHbIX JISIM n kabernbHbIX cuctemax,
BNUSIHWE rApPMOHNYECKMX PE3OHAHCOB Ha KBa3NCTaLWOHapPHble
nepeHanpsiKeHus.




PS 3 Computational advances in tools, models, methodology and
analysis of power system technical performance related issues:

> Frequency dependent modeling techniques for high frequency electrical
transients and power quality assessments.

> Developments in lightning surge studies with particular emphasis on
FDTD method and advances in grounding electrode modeling.

> Hybrid and real time simulation of system dynamic behaviour.

NT 3 OocTuxeHusi B o6nacTu BbIYMCNIUTENbHBIX CPpeacTB, Mogenen,
MeTOOMK U aHanM3a TEXHNYECKUX XapaKTePUCTUK 3IHEProcucTem

> MeToAabl YaCTOTHO-3aBUCUMMOro MOAENMPOBAHNSA 4N OLEHKN
BbICOKOYACTOTHbIX 3TIEKTPUYECKNX MEPEXOAHbIX MPOLIECCOB U KayYecTBa
ANEKTPUYECKON SHEPTUN.

> Pa3paboTkn B 06nacTu UccrneaoBaHms rpO30BbIX NepPeEHanpsiKeHn ¢
aKLEHTOM Ha KOHEYHO-Pa3HOCTHbIN BPEMEHHOW METOA U AOCTUXKEHUS B
MOZENUPOBaHNN 3a3eMUTENEN.

> [MbpmngHoe mogenupoBaHMe N MogeNMpoBaHMe B peanbHoOM mMacwTabe
BPEMEHWN ONHAMUYECKNX XapaKTePUCTUK CUCTEMBI.

UccnepoBartenbckuin KOMUTET C5 «PbIHKM 3N1IEKTPOIHEPrumn 1 perynmpoBaHue»

PS 1 The need to change business and regulatory models driven by
increase in distributed resources, storage and demand response

> Evolution of regulatory models given reduction in revenue and negative
load growth.

> Evolution of regulatory models to accommodate distributed and / or
renewable resources in a challenging economic situation.

> Optimal evolution of markets at all levels.

PS 2 Impact of climate policy on electricity markets
> Methods to adapt electricity markets given the trend to zero marginal
cost resources and feasibility of such evolution.

> Market response to public policy driven intervention and methods by
which markets can be utilized to implement public policy.

> Market design or regulatory changes that can be considered to make

NT 1 Heo6xoOMMOCTb U3MEHEeHUs1 BU3HeC- N PerynATUBHbIX Moaenen
BBMAY yBennieHusi o6 bémMa pacrnpenenéHHbIX pecypcoB, HaKOMJeHUA
3HEeprum v perynimpoBaHusi cnpoca

> JBOnNOUNS PErynAaTUBHBIX MOAENEN C YY4ETOM CHUXKEHMS LOXOO0B U
OTpMUaTENbHOrO pocTa Harpysku.

> DBONoUMS perynaTMBHbIX MOAENen ANsi OCBOEHUS pacnpenenéHHbix 1
BO306GHOBNSAEMbIX PECYPCOB B CITOXXHON 3KOHOMMUYECKOWN CUTYaLINN.

> OnTumanbHas 9BOSOUMS PbIHKOB Ha BCEX YPOBHSX.

MNT 2 BnusHne KNMMaTU4eCcKon NONMUTUKA Ha PbIHKA 3NEKTPO3HEpruu
> Cnocobbl agantaunm pbIHKOB 3M1EKTPOIHEPTUN C Y4ETOM TEHAEHLINN K
HyneBow npegeribHoM CTOMMOCTU PECYPCOB M OCYLLIECTBMMOCTU Takomn
3BOITOLUUMN.

> Peakunsa pbiHKa Ha BMeLlaTenbCTBO OOLLECTBEHHOMN NOMNTUKK, CNIOCO0bI
peanusaumm obLLECTBEHHOW MNOMNTUKN.
> CTPYKTYpHbIE NN PErYNATUBHbIE U3MEHEHWUS], KOTOPbIE NOBLICAT

YCTOMNYMBOCTb PbIHKOB K BMELLATeNbCTBY 0bLLeCTBa.

MNT 3 BzanmogencrTeme NOKanmM3oBaHHbIX PbIHKOB UMM MUKPOCETEN C
ONTOBbIMU PbIHKaAMMU




markets more resilient to such intervention.

PS 3 Localized markets or microgrids interacting with wholesale
markets

> Methods to leverage markets for localized resources to provide system
services.

> Market signals and schemes that can be utilized to harmonize and
coordinate resources across transmission / distribution interface.

> Market design changes that can be considered at wholesale and retail
level to manage localized resource interactions.

> MeTofbl NepeopreHTaLmMmn PbIHKOB Ha NOKarnM3oBaHHbIe pecypchbl Ans
NpesoCTaBneHnst CUCTEMHbIX YCIyT.

> PbIHOYHbIE CXEMbI 1S TApMOHM3aLIMUN 1 KOOPAMHALMN PECYPCOB CUCTEM
nepegayv u pacnpeaeneHus 3Hepruu.

> /IaMeHeHMs1 CTPYKTYpbl ONTOBOrO U PO3HUYHOIO PLIHKOB ANS yrpaBreHus
B3aVMOENCTBMEM JI0KaNM30BaHHbIX PECYPCOB.

UccnepgoBartenbckun komutet C6 «Cucrtembl pacnpeneneHust afIeKTPO3HEPrum
M pacnpegenéHHas reHepauus»

PS 1 Achieving flexibility through strategic distribution planning

> Managing resilience and congestion using distributed energy resources.
> Implementing demand response, customer empowerment and
technologies for transactive markets.

> Distributed resources asset management.

PS 2 Energy storage in distribution systems

> Deploying and managing energy storage, including but not limited to
electrical and thermal applications.

> Advances in transportation electrification.
> Multi-energy system and load interaction for energy efficiency.

PS 3 Intelligent electrification for all
> Electric energy systems for smart cities.

NT 1 JocTuxkeHne rubKOCTU 3a CHET CTpaTerM4eckoro nyiaHMpoBaHUA
pacnpenerneHns aneKkTpoaHeprum

> ObecneyeHne CTOMKOCTM 1 yNpaBneHnst Neperpysakamm ¢ NoMOLLbHO
pacnpefenéHHbIX aHepropecypcos.

> [TpUMeHeHNe perynmpoBaHusa cnpoca, NOMHOMOYUIA KIMEHTOB U TEXHOMNOMMIA
09 TpaH3aKUMOHHbIX PbIHKOB.

> YnpaBrneHue akTuBamu pacrnpenenéHHbIX pecypcos.

MNT 2 HakonneHwe aHeprum B cuctemMax pacrnpenerneHus

> OpraHusauusa n MEHEOXMEHT HaAKOMMEHUs 3HePrun, B TOM YUCHIE, HO He
OrpaHNYMBasiCb TAaKOBbIMU, B ANIEKTPUYECKUX U TEMMOBbIX NPUMEHEHUSX.
> [porpecc B chepe anekTpudmkalmm TpaHcnopTa.

> MHOroypoBHeBO€e B3anMoJencTBmMe 3HeprocucTeM 1 notpebutenen ons
obecneyveHnst a3HeproaddHEKTUBHOCTN.

MNT 3 UHTennekTyanbHaa anekTtpudukauma onsa scex

> DnNeKTpoaHepreTnyeckne CUCTEMbI A5 YMHbIX rOPOAO0B.

> MuKpoceTu, NOAKMIOYEHHLIE K 0BLLIEN CETU.

> ABTOHOMHbIE 3NIEKTPOCUCTEMbI A1151 YAANEHHbIX U CENbCKUX PANOHOB.




> Grid-connected microgrids.
> Off-grid electrical systems for remote and rural deployment.

UccnepoBatenbckunn komurtet D1 «MaTeleaan M HOBbl€ METOAUKN UCTNbITAHUN»

PS 1 HV DC insulation systems
> Measurement methods for validating electrical field simulations.

> New diagnostics for maintenance.
> Experience and requirements for new test procedures and standards.

PS 2 Materials and ageing
> New stresses, e.g. from power electronics.
> Higher stress operating environment, e.g. compact applications.

> Materials with lower environmental footprint.

PS 3 Testing, monitoring and diagnhostics

> Experience and added value from online monitoring systems.

> Reliability of equipment and systems for testing, monitoring and
diagnostics.

> Advanced condition assessment.

NT 1 CucteMbl N30MALMUN NOCTOSIHHOIO TOKa BbICOKOIO HanpsiXXeHusi
> MeToabl USMepeHun Ans NpoBEPKN pe3ynbTaTtoB MOAENNPOBaHUSA
ANEKTPUYECKNX NOSEN.

> HoBble MeToAbl ANArHOCTUKN AN TEXHNYECKOro o6cnyXnBaHus.

> OnbIT 1 TpeboBaHMS K HOBbIM METOAMKAM U CTaHAapTam Ha UCTbITaHUS.

MNT 2 MaTepuanbl U X crapeHue

> HoBble BO3AeNCTBUA, Hanpumep, OT CUINOBOW 3NEKTPOHUKN.

> [ToBbILWEHHbIE 3KCMNyaTaLMOHHbIE BO3AENCTBUSA, HanpumMep, Npu cosgaHnm
Boree KOMMNaKkTHOro 06opyaoBaHuUS.

> Matepuarbl C MEHbLUEN CTENEHbBIO BO3LENCTBUS HA OKPYXKatoLLHO cpeay.

NT 3 UcnbiTaHUA, MOHUTOPUHI U AUAarHOCTUKA

> OnbIT 1 AOMNONHUTESbHBIE MPENMYLLECTBA OHNaH MOHUTOPUHIa

> HapéxHocTb 060pyaoBaHNs U CUCTEM ANSA UCMbITAHWUS, MOHUTOPUHIA U
JNarHOCTUKN.

> [NepenoBasi NpakTnka OLEHKa COCTOSAHUS.

UccnepoBatenbckun komutet D2 «<MH(popMaLNOHHbIE CUCTEMBI U TeNTEKOMMYHUKaLUn»

PS 1 Opportunities and challenges in ICT applied to microgrid and
DER

> Communication solutions to remotely monitor and operate off-grid
premises.
> Facilities for control, monitoring, physical security and safety.

> Standards, interoperability and cyber security issues.

PS 2 Potential applications and implementation of network and
infrastructure virtualization

NT 1 BOo3MOXHOCTU U CNOXHOCTU NPUMEHEHUA cucTteM uHcdopmaumm n
CBAI3M B MUKPOCETSAX U pacrnpeaenéHHbIX 3Hepropecypcax

> KOMMYHUKaLMOHHbIE peLlueHns Ans QUCTaHLNMOHHOIO MOHUTOPUHIa U
yrnpasneHunsi 30aHNAMN BHE SHEProceTu.

> CpepcTBa ynpasreHnsi, MOHUTOPUHra, (OU3NYeCKon oxpaHsl 1
He3onacHocCTw.

> Bonpocsl cTaHaapTM3aunm, akcnnyaTaumoHHON COBMECTUMOCTU U
knbepbesonacHoCTH.

MNT 2 NMoTeHUManbHbIE NPUMEHEHUS U BHeAPEeHMe BUpTyanusauum ceten
M UH(PACTPYKTYpbI

> Bo3MOXXHOCTW 1 NpenmyLlecTsa NpUMMeHeHUs NporpaMMHo-ornpeaensemMbX
CeTEBbIX TEXHOMNOIMMN U BUPTyanu3aLumm ceTeBbIX (PYHKLINIA.




> Opportunities and benefits using software defined networking and
network function virtualization.

> |ssues identified in implementation and operation of virtualization
architectures.
> Strategies to operate a secure SDN / NF V deployment.

PS 3 Maintaining reliable and secure operation in an evolving
environment

> |CT to support asset management and maintenance.

> Life cycle management and integration of legacy and new devices.

> Situational awareness, risk management and cyber incident responses.

> [Npobnembl BHEOPEHUS U NPUMEHEHUSA apXUTEKTYP BUPTyanusaumm.
> CTpartermun pasBépTbiBaHUS NPOrpaMMHO-oOnpeaensemblx CeTeBbIX
TEXHOMNOMNM U BUpTyanusaumm ceTeBblX PyHKLNN.

NT 3 O6ecneyeHne HaAEXHOCTU U Oe30MacCHOCTU B MOCTOSAHHO
M3MEHAILWMNXCA YCNOBUAX

> NHpopMaLMOHHO-KOMMYHMKALNOHHBIE TEXHONOMMW ANg ynpaBneHns
aKTMBaMM N TEXHNYECKOrO 0BCNyXMBaHWS.

> YnpaBrneHue XNU3HEHHbIM LUMKIOM N MHTerpaunst TpaguLnoHHbIX U HOBbIX
YCTPOWCTB.

> CuTyaumnoHHas oCBeAOMIIEHHOCTb, YNpaBrieHne puckamu n pearmpoBaHve
Ha MHUMAEHTbI B KNGEpNpoCTpaHCTBE.




