MPEAMOYTUTE/IbHbIE TEMbI
50-n CECCUU CUTP3 2024 r.

VCCNEJOBATENLCKUIA KOMUTET A1
«BPALLAIOLWMECA SNNEKTPUYECKUE MALUUHDI>»
ROTATING ELECTRICAL MACHINES

PS 1 Rotating electrical machines and the
energy transition

Impact of the energy transition on the role, duty
and flexible operation of rotating electrical ma-
chines.

Changing requirements on rotating machines to
support the evolution of smart grids.

Update of international standards for electrical ma-
chine requirements to reflect future applications.

PS 2 Evolution and development

Developments in the design of generators for new
applications such as wind turbine, synchronous
compensators and variable speed pump-storage.

Improvements in design, manufacture, efficiency,
insulation, cooling, bearings and materials.

Enhancements in the performance, reliability and
control of rotating electrical machines.

Design evolution of rotating electrical machines
based on operational experience.

PS 3 Keeping the lights on

Condition monitoring, diagnosis, prognosis of rotat-
ing electrical machines including the use of artificial
intelligence, deep learning techniques and digital
twin concepts.

Ensuring power supply reliability by asset manage-
ment of installed base and maintenance practices.

Improving performance and extending operational
service life of installed base through refurbishment,
replacement, and power up-rating, and methodol-
ogies to establish the sequence of machines to be
refurbished/replaced.

MT 1 Bpawatowmecs 3neKTpuUecKue MallimHbl
1 3HepreTUUecKuii nepexos

BavaHwve sHepreTuueckoro nepexoaa Ha GyHKLMK, pe-
KWUM 1 TBKOCTb PaboThl BpaLLaroLLMXCA INeKTPUUECKUX
MaLUVH.

Vi3ameHeHune Tpe6OBaHMl7I K Bpallatowmmca MmalnHam ana
NOAAEPXKN PasBUTUA UHTENNEKTYalbHbIX ceTeil.

O6HoBNEHWE MeXAYHAPOAHbBIX CTaHAAPTOB B YacTy Tpe-
60BaHMIM K 31eKTPUYECKNM MaLLMHaM C yH4ETOM ByayLLmX
NpYMeHeHUIA.

MNT 2 3Bontouua u pasButne

Pa3paboTku B 061aCTV NPOEKTUPOBaHUSs TEHEPATOPOB
J/151 HOBBIX MPYIMEHEHWI, TakmX Kak BETPOBbIE TYpPOUHbI,
CMHXPOHHbIE KOMMEHCATOPbI U HACOChI C PErYNPYEMOit
4acToTOW BpaLLeHUs.

CoBepLUEeHCTBOBaHWE KOHCTPYKLIMK, MPOU3BOACTBA, 3¢-
bEKTUBHOCTY, U30NALNK, OXNAXKAEHWSA, NOALINMHUKOB
1 MaTepuanos.

MoBblweHne NPOU3BOAUTENBHOCTH, HaAEXHOCTU 1 ynpas-
JIeHNA BpaLlatoWMMNCA INEKTPUYECKUMU MallMHaMW.

3BO}'II'OLI,VIH KOHCTPYKLUW BpaLLaroLLNXCa 3NeKTPpN4eckmnx
MallnH Ha OCHOBE OfbITa 3KCrnayaTayunu.

MT 3 MpoaneHune paboTbl 060pyaoBaHUA

MOHUTOPUHT, AVarHOCTMPOBaHWe, MPOrHO3VMPOBaHMe Co-
CTOSIHUS BPALLAOLLMXCS 3NEKTPUYECKMX MaLLVH, BKAOYas
MCMONb30BaHNE UCKYCCTBEHHOTO MHTENEKTE, METOA0B
r1y6oKoro obyyeHus 1 KOHLEenUuii LudpoBbIX 4BOW-
HUKOB.

ObecneyeHne HagéXHOCTV 3NeKTPOCHabXeHUs 3a CHET
ynpaBAeHVA yCTaHOBNEHHbIM 060PYAOBaHVEM W NPAKTUK
TEXHNYECKOro 0bcay>K1BaHUA N PeMOHTa.

MoBbILWEeHWEe NPON3BOANTENBHOCTU W MPOAJEHME CPOKa
Cny>6bl YCTaHOBAEHHOTO 060PYAOBaHUSA 3a CYET Kanu-
TaJbHOrO PEMOHTA, ero 3aMeHbl 1 MOBbILIEHWS MOLLHOCTY,
a Takke METOAO/IOM MM OMPEAENEHNs NOCAe0BaTEIbHO-
CTW PEMOHTa/3aMeHbI MaLLUH.
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WCCNEAOBATE/IbCKUIA KOMUTET A2
«CUNOBbIE TPAHC®OPMATOPbI 1 PEAKTOPbI>»
POWER TRANSFORMERS & REACTORS

PS 1 Design of resilient transformers

Stresses from the environment: impact of global
warming, high temperatures heavy rain, high winds,
offshore installations, etc.

Stresses from the system: switching impulses, re-
verse flow, emergency overloading, harmonics, GIC,
short-circuits and internal arcing etc.

Specifications: design criteria, materials and testing
requirements for new transformers. Suitable main-
tenance standard and refurbishment strategies.

PS 2 Advances in transformer analytics

Data management: digitalisation and information
model, online and offline test data, integration of
condition and multiple data sources, data prepara-
tion for analytics.

Diagnostic and online monitoring: algorithm/
guidelines for online monitoring, advanced inter-
pretation of condition data, case studies.

Modelling: transformer digital twins (thermal, di-
electric, mechanical, etc.), physics-based and hybrid
models, failure probability and ageing models, ap-
plications of artificial intelligence.

PS 3 Reliability of transformers for renewable
energy

Transformers for low carbon technologies: voltage
<100 kV, wind and photovoltaic parks, battery ener-
gy storage and electric vehicle charger etc.

Case studies and lessons learned: type of failure,
root cause analysis, mode of operation. Recommen-
dations concerning procurement, design, operation
and asset management strategies.

Failure Prevention: useful diagnostic methods and
monitoring systems. Optimization of operating
conditions and additional measures such as over-
voltage protection, harmonic reduction, cooling
optimisation etc.

MT 1 MpoeKkTupoBaHNe OTKa30yCTONUNBBIX
TpaHcpopmaTopoB

Bo3geiicTBUA OKpYXKatoLLel cpespl: BAVAHWE ro6anbHOro
NoTeneHws, BbICOKVX TeMMepaTyp, MPOANBHbIX JOXAeN,
CUNBbHBIX BETPOB, PACMONOXKEHNsA B NPUBPEXHbBIX 30HaxX
NT.A

Bo3aeiicTBUA CO CTOPOHbI CUCTEMbI: KOMMYTaLMOHHbIE
MMMY/bCbl, 06PaTHbIV MOTOK MOLLIHOCTY, aBapuiiHble
neperpysKu, rapMOHUKY, FreOMarHuTHble MHAYKTVPOBaH-
Hble TOKW, KOPOTKMe 3aMblKaHWs, BHYTPEHHWE AyroBble
paspagbl U T.A.

TexHNuecKue yCNoBYA: KPUTEPUN MPOEKTUPOBaHKS, Tpe-
60BaHWsA K MaTepranam 1 NCrbITaHUAM HOBbIX TPAHCHOP-
MaTopoB. HeobxogunMble CTaHAAPTbI TEXHUYECKOro 06cy-
KVMBaHUA U METOAMKN PEMOHTa.

MT 2 JocTtxkeHns B 061acTn aHanM3a AaHHbIX
o TpaHcdopmaTopax

YnpaBneHuve gaHHbIMU: LndposmusaLma n nHGopmaum-
OHHaA MOZE/b, AaHHbIE ANarHOCTMPOBAHMA, NOJTyYEHHbIe
B pexuvmMe peasbHOro BpeMeHu 1 odaiiH, nHTerpaums
AlaHHDBIX O peXunMe paboTe N MHOXECTBEHHbIX MCTOYHWKOB
AaHHbIX, MOArOTOBKa AAaHHbIX ANA aHaNM3a.

ﬂ,VIaI'HOCTVIKa N MOHUTOPWHT B peXKMMe peanbHOro BpemMe-
HW: aJ'II'OpI/ITM/pyKOBOACTBO MO MOHUTOPUHTIY B pexunme
peanbHOro BpeMeHu, paclumpeHHas nHtepnpetauma jaH-
HbIX O COCTOAHUW, aHaNu3 NPakTU4eckux NnpuMepos.

MogennpoBaHvie: LnppoBble ABONHUKM TpaHCPopMmaTo-
poOB (TENNOBbIE, ANINEKTPUYECKNE, MEXaHUYECKME U T.4.),
duznyeckme n rmbpurgHbie MOAENV, MOAENN BEPOATHO-
CTV OTKa3a v CTapeHus, MPYIMeHEHNe NCKYCCTBEHHOTO
MHTenneKTa.

NT 3 HapéxHocTb TpaHchopmaTopoB ANsA 06bLEKTOB
Ha ocHoBe B/

TpaHchopmaTopb! ANs HU3KOYTNEPOAHbIX TEXHOOTUIA:
HanpsxeHune meHee 100 kB, BeTpoBble 1 poTOINEKTPUYEC-
KM€ CTaHLMK, CUCTEMbI HAaKOMIEHUs SHePruK, 3apsaaHble
YCTPOWCTBA A1 31eKTPOMOBUNEN 1 T.A.

AHanu3 NpakTUYeckyX NPUMEPOB U CeNaHHble BbIBOAbI:
TWMbI OTKA30B, aHaN3 MPUYUH, PEXNM 3KCrayaTaL i,
PekoMeHzaLMK MO CTpaTerviamM 3akynok, NPOeKTpoBaHUs,
3KCMNyaTaLumn 1 ynpaeaeHna akTuBamm.

MpeAoTBpaLLeHE OTKa30B: NO/E3Hble METOAbI AVarHo-
CTUPOBAHWSA W CUCTEMbI MOHWUTOPUHTa. ONTUMU3aLUs
YCNOBWIA 3KCMTyaTaLyn 1 JOMONHWUTENbHbIE MEPDI, Takne
KaK 3alL/Ta OT nepeHanpsixXeHni, CHUXeHVe rapMOHWK,
ONTUMU3aLMS OXNAXKAEHUSA U AP.
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VCCNEAOBATE/IbCKUIA KOMUTET A3 .
«OBOPYAOBAHUE A4N1A MATUCTPAJ/IbHbIX U PACMPELE/NIUTENIbHBIX CETEUN»
TRANSMISSION & DISTRIBUTION EQUIPMENT

PS 1 Energy transition involving T&D
equipment

Innovative technologies to reduce total cost of
ownership and to foster the energy transition.

Novel applications especially DC and increased du-
ties on equipment due to DER.

Improvement of grid resilience due to climate
change: the impact on equipment requirements.

PS 2 Lowering the carbon footprint of T&D
equipment

Performance & maturity of SF, alternatives —report
on industry experience.

Life cycle assessment of T&D Equipment.

Life cycle management and life extension of exist-
ing equipment.
PS 3 Maintaining and management T&D assets

Smart sensors, low power instrument transformers,
monitoring, condition assessment and application
ofloT.

Digital twin and equipment reliability modelling
also covering new / higher load profiles.

Big data management and data ownership, with re-
spect to equipment condition assessment.

MNT 1 3HepreTnyecknii nepexos NPUMeHUTEIbHO
K 06opyA0BaHMIO Nepesaum 1 pacnpegeneHns
3/1eKTPO3HEeprum

VIHHOBaLMOHHble TeXHOIOr UK, CNOCOBCTBYOLLME CHUXE-
HUIO COBOKYMHOM CTOMMOCTU BNIAZEHWS N SHEPTeTUYECcKOo-
My Mepexoay.

HoBble 061acTV NpUMEHEHNS, 0COBEHHO NMOCTOSHHO-

ro TOKa, ¥ yBENNUYEHWE Harpy3ku Ha o6opyaoBaHvie

13-3a pacnpesenéHHow reHepaLmum.

MoBbILWEeHWe YCTOWUMBOCTU IHEPrOCUCTEM B CBSA3M C M3Me-
HEHVeM KauMaTa: BAVsiHUE Ha TpeboBaHus, NpeAbaBas-
emMble K 060pyA0BaHuIo.

MNT 2 CHnykeHMe yraepoaHoro cnepa obopyaoBaHns
ANA Nepejauv n pacnpeaesieHns 31eKTPo3Heprum

XapaKTepuCTVKM ¥ 3penocTb anbTepHaTuB SFg —oTUéT 06
OTpacneBOM OMbiTe.

OueHKa XXM3HEHHOTO LuKaa 060pya0BaHus Ans nepesaqmv
1 pacrnpeaeneHvs 3N1eKTPO3HePru.

YnpaBeHve XVU3HEHHbIM LIIKJIOM U yBeYeHne cpoka
cny>6bl CyLLLeCTBYHOLEro 060pyA0BaHMS.

MT 3 O6cny>kuBaHue 1 ynpaBneHne obbektamu
nepeAauv v pacnpejaeneHus 31eKTPo3Heprumn

VHTeNNeKTyanbHble aTUVKK, MaNOMOLLHbIE N3MepUTeNb-
Hble TpaHChOPMaTOPbl, MOHUTOPUHT, OLleHKa COCTOAHMA
1 NpUMeHeHve VIHTepHeTa Bellel.

LindpoBoii ABOMHVIK 1 MOAEIMPOBaHMe Hag&XHOCTWN 060-
pyAoBaHUs, BK/ItOYas HoBble / 6osiee BbiCOKVE MPoduan
Harpysok.

)’npaBneHme Boabwymmn AaHHBIMU U BAajeHNE AaHHbIMN
NPUMEHNTENIbHO K OLEHKE COCTOAHNA OGOPyAOBaHI/Iﬂ

NCCNEAOBATENLCKUIA KOMUTET B1
«N30/INPOBAHHbDIE KABE/IN»
INSULATED CABLES

PS 1 Learning from experiences
Design, manufacturing, installation techniques,
maintenance and operation.

Quality, monitoring, condition assessment, diagnos-
tic testing, fault location.

Lessons learned from permitting, consent and safe-
ty issues from design to implementation.

PS 2 Future functionalities and applications

Innovative cables and systems, exploring the limits
of both land and submarine cable.

MT 1 06yueHue Ha onbiTe

MpoekTpoBaHue, NPOVN3BOACTBO, MOHTaX, TEXHNYeckoe
obcnyxuBaHue v skcnayatauus.

Kauectso, MOHWTOPWHT, OLUeHKa COCTOAHUA, AnarHoctnye-
CKne ncnbelTaHna, onpeaeneHne mect HOBpEXAeHMﬁ.

BbIBOAbI, cAeNaHHble Ha OCHOBaHUU MONy4YeHNA paspeLue-
HWIA, COTNacoBaHma 1 peLweHna Bonpocos 6e30nacHoCcTH
OT NPOEKTNPOBaHUA 4O BHEZPEHUA.

MNT 2 byaywue ¢pyHKLMOHaNIbHBIE BO3MOXKHOCTU
1 061acT NnpyMeHeHnA

V]HHOBauMOHHbIe Kabenn n cuctemsl, nccneaoBaHme npe-
AEN0B KaK Ha3eMHbIX, Tak 1 MOABOAHbIX Kabenen.
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Role and requirements of power cables in tomor-
row’s grids.
Prospective impacts from the internet of things, big

data and industry 4.0 and robotics on power cable
systems.

PS 3 Towards sustainability

Experience with technical sides of environmental
challenges for current and future cable systems.

Technical impacts of recycling, roadmap to net zero,
life-cycle of system with upgrading and uprating,
inclusion of new technologies such as hydrogen.

Projects and initiatives to promote access to afford-
able, reliable, sustainable distribution and transmis-
sion cable systems for all.

Ha3zHaueHue cnnoBbix kabeneit v TpeboBaHUs K HAM
B 3HEprocucremax 6yayLiero.

MepcnekTnBbI BO3AeNcTBMA VIHTepHeTa Bellel, bonblumx
AaHHbIX, MpombineHHoN pesotoumn 4.0 n pobotoTtex-
HUKW Ha CUCTEMbI CUNOBBIX Kabenen.

MT 3 YcroitumBoe pasButne

OnbIT aHaM3a TEXHUYECKUX aCMeKTOB SKONOTUYECKUX
npobeM ANs CyLLEeCTBYHOLLMX U ByAyLLMX KabenbHbIX
cncTem.

TexHnueckne 3dpdekTbl BTOPUUHON NepepaboTky, 4OPOXx-
Has KapTa NepexoAa K yrepoAHON HENTPanbHOCTY, Kn3-
HEHHbIN LKA CUCTEMBI C MOAEPHM3ALMEN 1 NOBbILLEHUEM
HOMUHaNbHbIX NapPaMeTPOB, BKKOUEHVE HOBbIX TEXHOO-
Wi, B TOM YNC/IE BOAOPOAHDIX.

MpoeKTbl M UHNLMATVBLI PacLUVPEHVA 4OCTyNa K HeA0po-
M, HaZ@XHbIM, OTBEUaIOLLVIM MPVHLMMNAaM YCTORUNBOTO
pa3BuTVA pacnpesenuTenbHbIM U nepeaaroLm kabenb-
HbIM CMCTeMaM Ans BCex.

VUCCNEAOBATE/NIbCKNIA KOMUTET B2
«BO34YLHbIE TMHUN»
OVERHEAD LINES

PS 1 Challenges from renewables integration
and influences of energy transition on OHL

Technical solutions for increasing power transfer ca-
pabilities of existing OHLs, methods for enhancing
line/corridor utilization.

Methods and strategies to accelerate approval and
permit processes, stakeholder engagement.

Innovative solutions and construction techniques
for overhead lines.

PS 2 Asset management, strategies,
technologies and methods for OHL

Safeguarding of existing OHL from impacts of ex-
ternal infrastructure, encroachments, vandalism,
sabotage.

Asset health index (AHI), time-based and risk-based
inspections, ageing, residual life assessments, pro-
tective treatment of components.

Innovative maintenance methods, use of artificial
intelligence (Al), augmented and virtual reality
techniques (AR-VR) and increasing resilience.

PS 3 Impacts from climate change on OHL

Impact on OHL design and operations due to cli-
mate change.

Lessons learned for TSO/DSO, studies and practical
experiences from a changing environment.

MT 13apaun, cBA3aHHbIe Cc UHTerpauueii BU3,
W BAMAHMeE JHepreTM4ecKoro nepexoaa Ha BJ1

TexHMYeckve peLleHns Mo yBeANYEHNIO MPOMYCKHOW
CMOCOBHOCTY CyLLLeCTBYHOLLMX BT, METOABI MOBBILIEHNS
3G HEKTVBHOCTYM 3arpy>KEHHOCTU IMHNIA/CEYEeHWA.

MeToabl 1 CTpaTerun yckopeHua npoLeccos cornacosa-
HUA N nonyyeHnsa paspeLueHmﬁ, BSaMMOAeIZCTBI/Ie C 3anH-
TepecoBaHHbIMW CTOPOHaMU.

VIHHOBALIMOHHbIE peLleHNA 1 TEXHONOT U CTPOWTENbCTBa
BO3/YLLUHbIX IMHWA.

MT 2 YnpaBneHue akTUBaMMU, CTpaTermm, TeXHoO/10rMm
wn metoabl ans B

OxpaHa cyLecTBytoLLMX BJ1 OT BO3AENCTBUA BHELLHEN WH-
dpacTpyKTypbl, NoCAraTeNbCTB, BaHAAIM3Ma, caboTtaxa.

MHaekc cocTosiHMs 060pyAOBaHUS, MHCMEKLMM NO rpadu-
KY U Ha OCHOBE OLLEHKU PUCKOB, CTapeHue, oLieHKa ocTa-
TOYHOTO pecypca, 3aLuTHas 06paboTka KOMMOHEHTOB.

MIHHOBALIMOHHbIE METOZbI TEXHUUYECKOTO 0BCaY>KMUBaHUS,
MCnosib30BaHVe NCKYCCTBEHHOIO UHTENIEKTa, METOA0B
ZLONONHEHHON 1 BUPTYabHOV peasbHOCTV, NOBbILeHNe
0TKa30yCTOMUMBOCTU.

MT 3 Bo3geiicTBue n3mMeHeHUs Kanmara Ha BJ1

BavsiHVe U3MeHeHWs KaMMaTa Ha NPOoeKTUPOBaHWeE 1 IKC-
nayatauuto BJ1.

AHa/Iu3 NoNyYEHHOro OrbITa OrnepaTopamMu MarucTpaib-
HbIX U pacnpe,qenMTeanHX ceTe|7|, nccnegoBaHnAa U I'IpO-
VI3BO,D,CTBeHHbIl7I OnbIT B MEHAKOLLNXCA yC}'IOBVIﬂX oxpyxa—
toLeit cpespl.
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VCCNEAOBATE/IbCKUIA KOMUTET B3
«MOACTAHUUN N DNEKTPOYCTAHOBKWU»
SUBSTATIONS & ELECTRICAL INSTALLATIONS

PS 1: Challenes & new solutions in T&D
substation design and construction for energy
transition

Design impacts on substations from on-offshore
wind, PV, hydrogen, small modular reactors, EV
charging infrastructure etc.

New functions in substations (energy storage, syn-
chronous compensators, etc.).

HV-MV DC substation and GIS/GIL application for
a DC network.

PS 2 Return on operational experiences for
substation management

Challenges of managing assets: initiatives to
strengthen resilience, reliability and security, best
practice and end-of-life management considering
sustainability aspects.

Lessons learned from operational experience from
SFealternatives solutions, digital transformation
solutions and digital substation.

New competencies for new technologies, know!-
edge transfer methods and high standards of edu-
cation in engineering skills.

MT 1 Bbi3oBbl U HOBbIE pelleHNA B NPOEKTUPOBaHUN
1 CTPOUTENbLCTBE MarmcTpaabHbIX

1 pacnpegenuTeibHbIX NOACTaHLUIA

ANA 3HEpreTMUeCcKoro nepexoaa.

BanAHMeE Ha NPOEKTNPOBaHWE NOACTAHLMI OT BETPOBbIX
(B TOM Uncne Mopckoro 6a3vpoBaHis), GoToINeKTprYe-
CKUX V1 BOAOPOAHbIX 3N1EKTPOCTAHLIUIA, MasbiX MOAYNbHbIX
PeakTopoB, 31eKTPO3apsAHOM HPACTPYKTYPbI ANs SNeK-
TpOTpaHcnopTa v T.4.

HoBble GyHKLMM Ha NOACTaHLMAX (HAKONIEHWe SHepruu,
CUHXPOHHbIE KOMMEHCaToPbl U Ap.).

MoAacTaHLMA NOCTOAHHOTO TOKa CPEAHEro U BbICOKOTO
HanpsxeHns, npumeHeHne KPY3/ra3on3onnposaHHbIx
JNVHWUI ANS CeTel MOCTOSHHOTO TOKa.

MNT 2 OnbIT 3KCcNAyaTaumMmn AN ynpassieHUsA
noAcTaHUMAMMN

Mpo6aembl ynpasaeHns akTMBaMu: MHULMATUBBI MO Mo-
BblLLEHWIO OTKa30yCTOMUMBOCTU, HAAEXHOCTU 1 Besonac-
HOCTW, NepesoBas NpakTvka v yrpasieHne BbIBOAOM 13
3KCMIyaTaLmmn obopysoBaHUs ¢ y4ETOM acrnekToB YCTOM-
UYMBOTO Pa3BUTUA.

AHanv3 Nosly4eHHOro orbiTa IKCMlyaTaLum anbTepHaTuB
SFe, peLeHnii no LundpoBoit TpaHchopmMaLum 1 Lndpo-
BOW NOACTaHUNN.

HoBble KOMNeTeHUMN AN HOBbIX TEXHONOTUA, MeTOoAbI
nepesayn 3HaHWI 1 BbICOKME CTaHA4apTbl NOATOTOBKM
NHXXEHEePOB.

VCCNEAOBATE/IbCKUIA KOMUTET B4
«CUCTEMbI NOCTOAHHOIO TOKA U CU/IOBAA S/IEKTPOHUKA»
DC SYSTEMS & POWER ELECTRONICS

PS 1 DC equipment and systems

Planning, design, performance, testing and com-
missioning of DC equipment and systems including
point to point, multiterminal and DC grids, especial-
ly offshore DC systems.

Refurbishment and upgrade of existing DC systems.

Service and operating experience of DC converter
stations and systems especially VSC based DC sys-
tems and offshore DC systems.

NT 1 060opyaoBaHMe 1 cUCTEMbI MOCTOAHHOTO TOKa

MnaHnpoBaHWe, NPOEKTUPOBaHVe, XapakTepUCTUKK, NC-
nblTaHWe 1 BBO/ B 3KCMyaTaLMio 060pyA0BaHNA 1 cUCTEM
NOCTOAHHOrO TOKa, BKAtouas J13T NOCTOAHHOTO ToKa,
MHOFOMONOCHbIE CUCTEMbI W CETW MOCTOAHHOrO TOKa, 0CO-
6eHHO C1CTeMbl MOCTOAHHOIO TOKa MOPCKOro 6asunposa-
HUA.

PeKOHCTPYKLMS N MOAEPHM3aLMA CyLLECTBYIOLLMX CUCTEM
NMOCTOSIHHOTO TOKa.

OnbIT 06CTy>KMBaHUA U 3KCMTyaTaLmmn NpeobpasoBaTesb-
HbIX MOACTAHLWIA U CUCTEM MOCTOSHHOTO TOKa, OCOBEHHO
cucTeM Ha 6ase npeobpasoBaTeneit HanpPsXXeHNs 1 CUCTEM
NOCTOSHHOTO TOKa MOPCKOTo 6a3vpoBaHus.
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PS 2 FACTS and power electronics

Planning, design, performance, testing and com-
missioning of FACTS and other PE devices including
inverter-based generation.

Refurbishment and upgrade of existing FACTS and
other PE devices

Service and operating experience.

PS 3 New technologies and concepts of DC and
FACTS enabling energy transition

New technologies/concepts to address network is-
sues associated with green energy transition such as
application of grid forming converters, multi-ven-
dor interoperability.

New concepts, technologies and design of DC
converters and PE devices for both transmission
and distribution systems including interfacing gen-
eration and storage to the network, energy hubs/
islands, etc.

MNT 2 fnbkue cucTemMbl NepeAaum 31eKTPUUECKon
3Heprum nepemeHHoro Toka (FACTS) n cunoBas
3/1eKTPOHUKa

MnaHmpoBaHMe, NPOEKTUPOBaHWE, XapaKTeEPUCTUKM,
vcnbiTaHue v BBOJ, B 3kcnayataumto FACTS n gpyrux
YCTPOWCTB CUIOBOW 3N1€KTPOHUKM, BKKOYas reHepaLuuio
Ha OCHOBe HBEPTOPOB.

PekoHCTpyKLWMA U MoAepHM3aLumsa cyulectytolmnx FACTS
W APYrnX YCTPOMCTB CUNOBOW 3N€KTPOHUKM.

OnbIT 0bCAy>XVBaHUA 1 3KCMTyaTaLWN.

MNT 3 HoBble TEXHONOrMU U KOHLEMNLLUN CUCTEM
nocrosiHHoro Toka u FACTS, cnoco6cTBytowme
3HepreTMUeckoMy nepexoay

HoBble TeXHONOTMN/KOHLENLMMN A5 PELLEHNWS 3ajad B ce-
TAX, CBA3AHHbIX C MEPEXOA0M K 3e/1EHOM IHepreTvke, B TOM
yncne NpUMEHeHNe ceTeobpasytoLLyx NnpeobpasosaTene,
COBMECTMMOCTb 060PYAOBaHMA PasHbIX MPOVU3BOANTENEN.

HoBble KOHLeNLMK, TEXHONOTUW 1 NPOEKTUPOBaHWE npe-
obpa3soBaTesiell NOCTOAHHOTO TOKa U YCTPOCTB CUIOBOV
3/1IEKTPOHUKM ANA CUCTEM Nepeaayn U pacrnpeaeneHuns
3/1EKTPOIHEPTUM, BKOUAA COMPSAXKEHNE reHepaLm v Ha-
KOMUTENE C CETbIo, IHEPreTUUeckmne y3/bl/0CTPOBa U T.4.

VICCHVEAOBATEI]I:CKVIVI KOMMTET B5
«PEJIEMHAA 3ALLUTA N ABTOMATUKA»
PROTECTION & AUTOMATION

PS 1 Practical experiences and new
developments of process bus

Experience feedback and implementations of IEC
61850 based process bus.

Synergies with virtualization and hardware consol-
idation.

Use of process-near interface intelligent electronic
device (IED) and low power instrument transform-
ers (LPIT).

PS 2 Acceptance, commissioning, and field
testing for protection, automation and control
systems

Current practices and experience feedback.

Challenges and perspectives for a new era of pro-
tection, automation and control systems.

Skills, tools and testing methods.

MT 1 MpakTnueckunii onbIT U HOBble pa3paboTku
WKWHbI 06pPaboTKUN AaHHBIX

Mcnonb3oBaHvie HAaKOMIEHHOTO OMbITa U BHEAPeHVe
LWKNHBI 06pPaboTKM AaHHbIX Ha 6aze M3K 61850.

CuHepruvs ¢ BUpTyann3saLmeit n KoHconnaaLmnsa annapar-
HOro obecrieyeHus.

Mcnonb3oBaHve MHTENNEKTYaNbHbIX 31EKTPOHHbBIX
YCTPOICTB € BAM3KMM K MpoLieccy MHTEPHENCOM 1 13me-
PUTENBHBIX TPAHCHOPMATOPOB MaNOM MOLLHOCTY.

MT 2 NMpuémka, BBOA, B 3KCNyaTaLuio U NosieBbie
WCNbITAaHUA CUCTEM 3aLMThI, aBTOMaTU3aLun
v ynpaB/iieHua

CoBpeMeHHble NPaKTVKWN 1 HaKOMEHHbIN OMbIT.
MpobaemMbl 1 NepcnekTMBLI HOBOW 3Pbl CUCTEM 3aLLMTHI,
aBTOMaTU3aLMV 1 yipaBeHus.

HaBblikW, MHCTPYMEeHTa/IbHble CPEACTBA U METOAbI UCTbl-
TaHWUN.
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VCCNEAOBATE/IbCKUIA KOMUTET C1
«MNAHUPOBAHUE PA3BUTUA SHEPTOCUCTEM YN SKOHOMUWKA»
POWER SYSTEM DEVELOPMENT & ECONOMICS

PS 1 Steering the energy transition:
cooperation, achieving top-down targets
through bottom-up investment decisions

Governance of the different sectors of the integrat-
ed energy system, role of system operators, role

of regulation & markets; achieving public targets
through private investments, coordinated deci-
sion-making processes and international cooper-
ation.

Power-to-gas & hydrogen as energy carrier and as
long-term storage; energy efficiency & infrastruc-
ture efficiency in the interconnected electricity/gas/
hydrogen system; large interconnection projects.

System aspect aggregation of the electrification of
transport, industry, and buildings: conditions and
barriers, role of stakeholders in the end-to-end
system.

PS 2 Flexibility as pivotal criterion for system
development

Including in the planning process the flexibility op-
tions both within and outside the grids; non-net-
work-assets and non-electric solutions: storage,
demand response, energy communities, be-
hind-the-meter resources.

Matching flexibility needs with flexibility sources:
market design evolution, value of various flexibility
products, optimal flexibility portfolio; prioritization
of sector coupling initiatives; role of forecasts of de-
mand and variable generation.

Storage device evolution, technical & economic
performances, short/medium term measures for
balancing the grid, and managing the energy sys-
tem in the longer term, including thermal & molec-
ular long duration energy storage.

PS 3 Resilience as pivotal criterion for system
development

Metrics and criteria to plan resilience and strength
of the future power system,; flexibility means as en-
hancers also of resilience.

Optimal planning and efficient use of resilience
measures: risk assessment, prevention, mitigation,
adaptation, re-start measures.

MT 1 YnpaBneHue sHepreTMUecKMM Nepexoaom:
COTPYAHMNUECTBO, AOCTMIKEHME Lie/ield «CBePXY BHU3»
uyepes MHBECTULMOHHbBIE PeLeHNsA «CHU3Y BBepX»

YHpaBneHme Pa3nnyYHbIMU CEKTOPaMun KOMIMIEKCHOM
BHGPFETMHECKOﬁ CUCTEMbI, POJIb CUCTEMHbIX OMepaTopoB,
PO/ib PETYINPOBAHUA U PbIHKOB; AOCTUXEHUE O6LIJ,€CTBEH-
HbIX u,enel7| nocpeacTBOM YacTHbIX VIHBeCTIALI,IAVI, ckoopaun-
HUPOBAHHbIX MPOLECCOB NPUHATUA peLueHvu7| n MexayHa-
POAHOro CcoTpyaHU4ecTBa.

«3OHeprus B ra3» N BOJOPO/ KaK 3HEProHOCUTeNb 1 Kak
ZONTOCPOYHOE XPaHUANLLE; 3HEPTrO3PPEKTUBHOCTL

1 3¢ GeKTUBHOCTb MHPPACTPYKTYPbI B €4UHON CUCTEME
3NeKTpuYecTsa/ra3a/BoA0pPoAa; KPynHble MPOeKThl MO
obbegnHeHto.

ArperMpOBaHme CNCTEMHbIX aCnekToB 3ﬂeKTpM¢VIKa-
Lnn TpaHcnopTa, NMPOMbILUNEHHOCTU U 3AaHI/Il7IZ ycnosua
n 6apbepb|, PO/ib 3anHTEPECOBaHHbIX CTOPOH Ha BCeX
YPOBHAX CUCTEMBbI.

MT 2 MM6KoCcTb KaK OCHOBHO KpUTepuii pa3BUTUA
cucrem

Bk/toueHue B NpoLLecc N1aHMpoBaHWs BapnaHToB obe-
CrneyeHns rmbKocTn Kak BHYTPU, Tak 1 CHapy>Ku ceTelt;
HeceTeBble O6BEKTbI M HEINIEKTPUYECKME PeLleHNs: Hako-
nuTeNn, perympoBaHue Cnpoca, SHepreTnyeckme coob-
LLLeCTBa, PeCypChbl «3a CHETUMKOM>.

CooTBeTCTBME NOTPEBHOCTEN B TMOKOCTU U UCTOUHUKOB
rMBKOCTN: SBONOLMA CTPYKTYPbI PbIHKA, LLEHHOCTb pas-
JIVYHBIX NPOAYKTOB 0becreyeHns rmbKocT, onTuManb-
HbI MopThenb rMbKoCTW; onpejeneHne NPUopUTeTOB
MHWULMATVB MO 06beUHEHUIO CEKTOPOB; POJIb MPOrHO30B
Cnpoca 1 nepemMeHHON reHepaLum.

DBONOLMA YCTPOICTB HAKOMAEHNSA SHEPrum, TeXHNYe-
CKU1e 1 3KOHOMUYECKUE XapaKTepUCTVKK, KPaTKOCPOY-
Hble 1 CpeJHECPOYHbIE Mepbl ANA 6anaHCMPOBKM ceTU

1 yrnpaBaeHus S3HeProcMcTeMoi B JONTOCPOYHON nep-
CMeKTVBe, BKNHOUas TeMoBbIe U MONEKYNAPHbIE HAaKOMW-
TeIN SHEPrnmn BONbLLIOW ANUTENBHOCTM XPaHEHUS.

MT 3 OTKa30yCcTOMUNBOCTb Kak OCHOBHOW KpUTepuii
pasBUTUA cucTeM

MokaszaTenu 1 KpUTepun NAaHMPOBaHWA OTKa30yCTONUN-
BOCTU W HaZEXHOCTV ByAyLLeil SHeprocmMcTeMsl; CpescTBa
obecrneyeHns rmbKOCTU KaK YCUAUTENN OTKa30yCTONUN-
BOCTW.

OntManbHoe NiaHnpoBaHune 1 3GPeKTUBHOE NCMO/b30-

BaHVe Mep MO MOBbILLEHUIO OTKa30yCTOMUMBOCTU: OLIEHKA,
npeAoTBPaLLeHNe 1 CHUXXEHWE PUCKOB, afanTaLms, Mepbl

No BO306HOBNEHWIO GYHKLIMOHVPOBaHUS.

http://energetik.energy-journals.ru
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Resilience improvements from grid architecture
and grid components: including the role of power
electronics control and grid forming features, smart
load shedding, and fast restoration methods.

[MoBbILIEHWE OTKA30YCTONUMBOCTY 38 CHET apXUTEKTYPbI

1 KOMMOHEHTOB CETW, BK/IKOUAs POJib YNpaBAeHus CUno-
BOW 371EKTPOHMKON 1 0COBEHHOCTEN GOPMUPOBaAHMSA CETH,
VHTENNEKTYabHOTO cOpOca Harpy3kum 1 MeTOA0B BbICTPO-
O BOCCTAHOB/IEHWS.

NCCNEAOBATENbCKUA KOMUTET C2
«®YHKUNOHUPOBAHUE N YMPABNEHUE SHEPTOCUCTEM>»
POWER SYSTEM OPERATION & CONTROL

PS 1 Create operational resilience to extreme/
unpredictable events

Natural phenomena forecasting applied to opera-
tion planning studies & real time decision support.

Threats and hazards from other systems that affect
supply/demand of electricity.

Lessons learned & best practices to deal with high
impact/low probability events on system operation.

PS 2 Changes on system operation and control
considering the energy transition

Disturbances and system restoration in power sys-
tems with a high share of inverter-based resources.

Flexibility and ancillary services for high RES share
environments.

Power system operation strategies & operation
planning studies considering a high share of RES.

MNT 1 ®opmupoBaHue onepaTMBHON YCTONUNBOCTU
B 3KCTPeMa/ibHbIX M HenpeACcKasyeMbiX YyC/I0BUAX

MporHo3npoBaHve NPUPOAHbIX ABNEHNA, MPUMEHS -
emoe AN UCCNe0BaHMA ONepaTUBHOTO NAaHNPOBaHA
1 NOAAEPXKKMN NPUHATVA PELLIEHNIA B pexuMe peanbHoro
BpEMEHMU.

Yrpo3bl 1 ONaCHOCTY CO CTOPOHbI APYTUX CUCTEM, BAWS-
IOLLMX Ha BbIPaboTky/noTpebaeHne 3N1eKTpo3Hepruu.

Ananunz NoJly4eHHOro onbiTa 1 NnepefoBblie METOAbI pa-
60Tbl C COBLITUAMM C HU3KOM BEPOATHOCTBHO U BbICOKNM
BO3AEI7ICTBMEM Ha pa60Ty CUCTEMBI.

MT 2 U3meHeHUA B 3KcnlyaTaL My U ynpaB/ieHnn
CUCTEeMOI C yUETOM SHEpPreTMUECKOro nepexoaa

Bo3MyLLeHV 1 BOCCTaHOB/IEHWE 3HEPTOCUCTEM C BbICO-
KO floNei KOHLEHTPaLMEeN NHBEPTOPOB.

TMBKOCTb 1 CUCTEMHBIE YCAYTU ANS YCAOBUIA C BbICOKOM
nonen BU3.

CrpaTeruu skcnyaTaLum SHeProcucTeM 1 UCCIef0BaHNs
Mo NAaHMPOBaHWIO PaboTbl C YUETOM BbICOKOW Aoan BAS.

VCCNIEAOBATE/IbCKUIA KOMUTET C3
«BJ/IMAHWNE SHEPTETUKU HA OKPY>KAIOLLYHO CPEAY»
POWER SYSTEM ENVIRONMENTAL PERFORMANCE

PS 1 Public acceptance and stakeholder
engagement in power system generation,
transmission & distribution infrastructures

Experiences in dealing with public acceptance of
new & existing infrastructures.

Strategies, tools, indicators and methods that allow
an effective stakeholders engagement.

Role of mitigation, compensation an offsetting
measures- whole life of infrastructures.

PS 2 Climate change and impact on power
system, a holistic approach

Expected variations in the climate variables accord-
ing to different scenarios. Potential impacts on pow-
er infrastructure and on system operation.

Risk assessment methodologies & experiences.

MT 1 06uecTBeHHOE of06peHne N B3aumogeiicTBue
€ 3aMHTepecoBaHHbIMU CTOPOHAMMU Mo
VHPPACTPYKType NPOM3BOACTBA, Nepeaaun

W pacnpegeneHus 31eKTpo3Heprum

OnbIT peLLeHns BOMPOCOB O6LLEeCTBEHHOrO 0A06peHMs
HOBbIX U CyLLECTBYHOLLMX 06bEKTOB UHPACTPYKTYpbI.

CTpaTeI'VII/I, WHCTPYMEHTbI, NHAVNKATOPbl U METOAbI, MO3BO-
nawouime 3¢'¢’€KTVIBHO npuBJiEKaTb 3aNHTEPECOBaHHbIE
CTOPOHbI.

Ponb Mep No cMAryeHunto NocNeACTBMIM, KOMMNEHCaLUn
1 B3aMMO3a4éTy B TeUeHWe BCEero cpoka Cyxbbl obbek-
TOB MHGPACTPYKTYpBbI.

MT 2 N3meHeHMe KIMMaTa 1 BO3jeicTBue

Ha 3Heproc1cremy, KOMMJIEKCHbIW NoaxoA

OxugaeMble U3MEHeHWA KTMMaTUUYECKVX NepeMeHHbIX

B COOTBETCTBUM C Pa3NNUHbIMU CLieHapuaMu. MoTeHL -
aNbHble BO3/ENCTBUA Ha SHepreTMUeckyto NHPaCTPyKTy-
py v paboTy cucTeMbl.

METOAOIIOI'VIVI W OMbIT OLL€HKU PUCKOB.
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Adaptation measures: lessons learned & criteria
to be considered for the future and existing infra-
structures.

PS 3 Sustainability starting for the supply chain

Inclusion of eco-design and circularity criteria:
solutions to reduce impact along the whole life of
the assets.

Green procurement: experiences and methodolo-
gies to incorporate sustainability aspects in tender-
ing decisions.

Decarbonisation: accounting scope 3 emission and
reduction strategies.

Mepbl Mo aganTaLmu: NoayYeHHbIN OMbIT U KPUTEPUN, KO-
TOpblE HEOBXOANMO YUUTLIBATL AN BYAYLLMX U CYLLECTBY-
FOLLMX OBBEKTOB HPPACTPYKTYPSI.

MT 3 YcroiiunBoe pa3BuTHe, HaUMHasA C LLEENOYKMU
nocTaBoK

BKtoueHe KpUTepres 3KOOMMUYECKOro An3aitHa u ump-
KYNAPHOCTM: PeLLeHUs MO CHUXXEHNIO BO3/eCTBUIA Ha
NPOTAXKEHVIN BCETO CpOKa Cy>K6bl 060pys0BaHUS.

3aKymKu C y4&TOM 3KOI0rMUECKOro hakTopa: OfbIT 1 Me-
TOA0N0MUA BKKOUEHMs aCMeKTOB YCTOWUMBOrO PasBuTHS
B TEHAEPHbIE peLleHNs.

[lekapboHusauus: y4éT Boibpocos B «Obnactu 3» 1 cTpa-
Termn cokpaLLieHus.

VCCNEAOBATE/IbCKUIA KOMUTET C4
«TEXHUYECKUE XAPAKTEPUCTUKN SHEPTOCUACTEM»
POWER SYSTEM TECHNICAL PERFORMANCE

PS 1 Power system dynamic analysis in the
energy transition: challenges, opportunities
and advances

Methodologies including modelling tools and tech-
niques, model validation, metrics and data analytics.

Technologies including storage, large scale electrifi-
cation and advanced control methods.

Phenomena including control interactions, system
needs and required equipment capabilities for plan-
ning and operation of secure power systems.

PS 2 Power quality (PQ) and electromagnetic
compatibility (EMC) analysis in the energy
transition: challenges, opportunities and
advances

New tools and methods for the assessment and the
mitigation of PQ issues for low-carbon grids.

EMC related challenges arising from large penetra-
tion of renewable energy plants and electric vehicles
(EV) charging networks.

Evaluation and mitigation of high-altitude electro-
magnetic pulse (HEMP), intentional electromagnetic
interference (IEMI) and geomagnetically induced
current (GIC) in modern power systems.

MT 1 AHanus AMHaMMUECKNX XapaKTepUCTUK
3HeprocncTem B YC/IOBUAX SIHEpreTUUecKoro
nepexopa: 3as,auu, BO3MOXXHOCTU U AOCTUXKEHUA

METOAOHOFMVI, BK/IHOHaKOLW e NHCTPYMEHTbI U MeTOA bl MO~
AeNNpoBaHnA, Baanjaunro Mop,eneﬁ, nokasaTtenm v aHa-
JINTUKY AaHHbIX.

TexHONI0rMK, BKOUAIOLLME XPaHEHWE SHePTUK, KpYnHO-
MacLUTabHyHo 31eKTpUdMKaLMIo U NepefoBble METOAbI
ynpaBneHwvs.

fiBNeHUs, BKAKOUAIOLLVE YNpaBAstoLLMe B3aVMOAENCTBUS,
NoTPe6HOCTN CUCTEMBI U HEODXOAMMbIE BO3MOXHOCTH
obopyAoBaHVIA 415 NAaHUPOBAHWA 1 KCnayaTauum 6es-
OMacHbIX SHEProcUCTEM.

MT 2 AHanun3 KauecTBa 31€KTPO3HEPIrumn

1 31eKTPOMarHMTHOW COBMECTUMOCTU B YC/IOBUAX
3HepreTMUecKoro nepexopga: sagauu, BO3MOXXHOCTU
N AOCTUKEHMA

HoBble MHCTPYMEHTBI M METOZAbI OLLEHKU 1 PEeLIEHUS NPO-
6/1eM KauYecTBa 3NEKTPOIHEPTUN AN CETEW C HU3KUMU
BbIGPOCaMU yrieposa.

3asaun, cBA3aHHble C 31eKTPOMarHUTHON COBMECTMO-
CTblO, BO3HMKaIOLLME B CBA3M C LUIMPOKMM pacnpocTpaHe-
HVeM 3/1eKTPOCTaHLMI Ha ocHoBe BV v anekTpo3apsa-
HOW MHPPACTPYKTYpPbI A1 3N1€KTPOTpaHcnopTa.

OquKa n MUHMU3aUna HOCﬂeACTBMﬁ BbICOTHbIX 3J1eK-
TPOMarHUTHbIX UMMY/IbCOB, HaBefEHHbIX 3neKTpomar-
HUTHbIX MOMEX U TeOMarHUTHbIX MHAYLMPOBaHHbIX TOKOB
B COBPEMEHHbIX 3HEpProcncTtemax.

http://energetik.energy-journals.ru
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PS 3 Insulation co-ordination and
lightning interference analysis: challenges,
opportunities and advances

Overvoltage stress of future HVDC and HVAC trans-
mission and distribution systems, including new
characteristic waveforms.

Advancements in lightning detection systems and
lightning performance assessment methods in-
cluding advanced data analytics of AC and DC high
voltage, medium voltage, hybrid overhead lines and
other exposed structures.

Impact of extreme weather events, such as wind,
fires, flooding, lightning, icing, snow, etc, on insula-
tion co-ordination including practical solutions.

MNT 3 KoopavHaumsa N3onALMN U aHaIN3 rPO30BbIX
paspsAoB: 3aj,aumn, BO3MOXXHOCTU U AOCTVXKEHUS

Bonpockl nepeHanpsxeHns B byayLimnx cuctemax nepe-
Aauv 1 pacnpejeneHns 31eKTPo3HepPrn nepeMeHHoro
1 MOCTOAHHOTO TOKa BbICOKOTO HaMPsXeHws, BKAOYas
HOBble XapaKTepHble GOPMbI BONHbI.

[JocTuxerns B 061acTn cucTeM 06HapY KeHWA rPO30BbIX
pa3psAA0B 1 METOA0B OLIEHKM 3aLLMThI OT FPO30BbIX pa3pa-
/0B, BK/ItOYas Nepe/soBble METOAbl aHaM3a aHHbIX O Bbl-
COKOBOJILTHbIX, CP€AIHEBONLTHBIX U TMOPUAHBIX BO3AYLL-
HbIX IMHNAX NePEMEHHOTO 1 MOCTOAHHOTO TOKa U ApYyrux
COOpPY>XXEHMNAX, NOABEPrHYTLIX BO3AACTBUIO.

BavisHne 3KCTPEMaabHbIX MOrOAHbBIX ABNEHWI, TaKMX Kak
BeTep, No>XXapbl, HABOAHEHWNA, MONTHUW, oGne,u.eHeHMe, CcHer
W T.A4. Ha KOOPAUHAUWIO N30J1AU1K, BKIFOYaaA npaktnye-
CKne peleHuns.

NCCNEAOBATE/IbCKUM KOMUTET C5
«PbIHKW 3/IEKTPOSHEPTU U PETYINPOBAHUE>
ELECTRICITY MARKETS & REGULATION

PS 1 Characteristics of a resilient market and its
regulatory regime

Responds to dynamic changes in the market envi-
ronment and able to withstand external shocks.

What markets and regulations have proven resilient
so far and are still efficient and successful.

Governance and institutional arrangements that
assist resilience: who makes the decisions and takes
the risks.

PS 2 Preparing for the future with moving
targets

Innovative approaches to markets and regulation to
achieve climate and energy policy targets.

The design and structure of electricity markets to
support capital-intensive, climate neutral invest-
ments.

Market and regulatory arrangements for supply, de-
mand and storage that function across transmission,
distribution and behind the meter resources.

PS 3 Emerging markets and forms of markets

Markets and regulations addressing the attributes
of electricity that customers are seeking from the
industry.

Market based approaches to integrate community
and distributed resources.

New market approaches to overcome the barriers
and limitations on current market designs.

MT 1 XapakTepncTKM yCToONUMBOro pbiHKa U peXxum
ero peryanpoBaHus

PeaKLU/Iﬂ Ha AVHAMWYHblIe USMEHEeHUA B prHOHHOVI 06-
CTaHOBKe ¥ CNOCOBHOCTb NPOTUBOCTOATb BHELHUM MO~
TPACEHNAM.

PbIHKN 1 npasuia, JoKasasLmne CBOHO yCTOVIHMBOCTb n Cco-
XpaHAaroLwme CBOH 3¢¢eKTMBHOCTb N yCnewHoCTb.

YHpaBnqueCKme N UHCTUTYLMOHAaIbHbIE MeXaHW3Mbl,
CMOCOBCTBYHOLLIME MOBBILIEHWIO YCTOWUMBOCTU: KTO MpK-
HUMaeT peLLeHns 1 6epéET Ha cebs pucku.

MNT 2 NoaroroBka K 6yAylemy ¢ ru6kumm Lenammn

VIHHOBALMOHHbIE MOAXOAbI K PbIHKaM U PeryiMpoBaHumto
A1 AOCTUXKEHMA Lienieli B 061acTu KavMaTa v SHepretnye-
CKOW MONNTUKN.

Mogenb 1 CTPYKTYpa PbIHKOB 31€KTPOIHEPrv ANs MOA-
Aep>KaHUsA KanuTanoéMKUX U KIMMaTUUYecKn HeTpaibHbIX
VHBECTULMIA.

PbIHOUHbIE 1 perynaTopHble MexaHU3Mbl A1 MPOU3-
BO/CTBa, NOTPE6EHNA 1 HAaKOMNEHNA 3N1eKTPO3HePrin,
AeVicTBytOLLME B OTHOLIEHWMN Nepeayn, pacnpeseneHns
1 reHepyIpyroLLIMX OOBEKTOB «3a CUETUMKOMD.

MT 3 Pa3BuBatowmecs pbiHKU U popMbl PpbIHKOB

PbiHKIN 1 npasuia, Kacarowmeca XxapakTepucTtuk 3N1eKTpo-
SHEepruu, Kotopble I'IOTpe6VITeI'IVI XKAYT OT oTpacan.

PbIHOUHbIE NOAXOALI K MHTErpaLn 06LeCTBEHHbIX 1 pac-
npesenéHHbIX pecypcos.

HoBble pbIHOUHbIE MOAXOABI AN NpeoAoNeHns bapbepos
1 OrpaHUYeHUIi CyLLLeCTBYHOLLMX PbIHOYHBIX CTPYKTYP.
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VCCNEAOBATE/IbCKUIA KOMUTET C6 .
«AKTUBHbIE CUCTEMbI PACMPEAENEHUA NEKTPO3HEPTUW U PACMPEAENEHHDBIE SHEPTOPECYPCbl>»
ACTIVE DISTRIBUTION SYSTEMS AND DISTRIBUTED ENERGY RESOURCES

PS 1 Flexibility management in distribution
networks

Energy storage systems with the associated provi-
sion of their grid services to distribution and up-
stream networks.

Evolving planning and operational objectives and
criteria with increased electrification, with changes
in technology enabling end-to-end system oper-
ations.

Electric vehicle integration and impacts.

PS 2 Power electronic based solutions for
smart distribution systems

Evaluating and quantifying the added value of
smart invertor and convertor functions and their
integration into Distribution Networks.

Case studies of DC and DC / AC hybrid grid solu-
tions for the future.

Provision of ancillary services for distribution and
upstream networks.

PS 3 Rural, islanded and industrial
electrification standards, practices and
technology options

Applications highlighting the interface between
technical and non-technical aspects for rural elec-
trification.

Off-grid and island DER applications including ap-
propriate resilience measures.

Microgrid and multi-microgrid installations.

MT 1 YnpaBneHne rubKocTbiO B pacnpeaennrenbHbIX
ceTax

CucTeMbl HaKOMIEHUSA SHepruu c conyTcTByrOWMM Npeao-
CTaB/JieHVEeM CETEBbIX YCNYT pacnpejennteNibHbIM U Bbille-
CTOALWLMNM CETAM.

Vi3ameHeHve ueneﬁ N Kputepmnes NaaHNpPOBaHWA U 3KCNYy-
atauuun ¢ pocTtom BHEKTqu)VIKaLWII/I, C USMEHEHNEM TEXHO-
norui, o6ecneHV|Barou.|,|/|x d)yHKLI,I/IOHI/IpOBaHMe CNCTEMDI
Ha BCeX ypOBHAX.

VIHTerpaumsa anekTpomMobunen n ux Bo3gencramne.

MT 2 PeweHns Ha OCHOBE CU/IOBOM 3/IEKTPOHUKUN
ANA MHTENNIeKTYaIbHbIX pacnpeaennTesbHbIX
cucrem

OuieHKa 1 KOMYECTBEHHOE onpeseneHune o6aBaeHHO
CTOMMOCTU BYHKLWIA MHTENNEKTYaNlbHbIX MHBEPTOPOB

1 Npeo6pasoBaTeseit U UX UHTerpaLms B pacrpeseu-
Te/bHbIE CeT.

MpesaMeTHble UCCNeA0BaHNA CETEBbIX PELLEHWI MOCTO-
AHHOTO TOKa W TMBPUAHBIX PeLLeHnii NOCTOAHHOro/nepe-
MeHHOro ToKa Ans Byayuiero.

npeAOCTaBﬂeHMe CUCTEMHBIX YCNYT ANA pacnpefennTeb-
HbIX U BbILLIECTOALLNX ceTel.

MNT 3 CraHgapThbl, NpakTUKa U TEXHOJIOTUUECKue
BapuaHTbl 3/1eKTpUdpUKaLMm ceNbcKoii MecTHOCTH,
M30/IMPOBaHHbIX PAlilOHOB U NPOMbILLIEHHbIX
npeanpuaTnin

O6nactv NnpuMeHeHUs, NoAYEPKUBatOLLVE B3aIMOCBA3b

TEXHNYECKNX N HETEXHNYECKX acNeKToB 3J'IeKTpM¢!I/IKaLI|VII/I
CeNIbCKNX paVIOHOB.

MpumMeHeHVe 06beKTOB pacrpeAenéHHON reHepaLm

B aBTOHOMHbIX CETAX 1 N30IMPOBaHHbIX CUCTEMAX, BK/HO-
Yan COOTBETCTBYHOLLVIE MEPbI MO MOBbILIEHUIO OTKa30-
YCTONYMBOCTY.

ObopyaoBaHve B MUKPOCETAX N MyNbTUMUKPOCETAX.

VCCNEAOBATENLCKUNA KOMWTET D1
«MATEPUAJIbl U PASPABOTKA HOBbIX METO40B MCNbITAHUN U CPEACTB ANATHOCTUKWN»
MATERIALS AND EMERGING TEST TECHNIQUES

PS 1 Testing, monitoring and diagnostics

Testing and condition monitoring for reliability in

conventional high voltage systems and power elec-

tronics applications.

MT 1 AcnbiTaHNA, MOHMTOPVHT U ANArHOCTUKA

Wcnbitannsa n MOHWUTOPUHT COCTOAHUA ANA obecneveHus
HaAé)KHOCTVI B TPaAVLUMOHHbBIX BbICOKOBOJIbTHbIX CUCTEMAaX
n obnacrax npUMeHeHnA CUNOBOW 3NIEKTPOHUKUN.
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Assessment of diagnostics for equipment in remote
or inaccessible locations.

PD measurement under DC, rectifier, and impulse
stress.

PS 2 Materials for electrotechnical purposes
and modelling

Ageing of materials under electrical, mechanical or
thermal stresses and ageing markers.

Modelling materials and field simulations for AC
and DC applications.

Assessment of compatibility of aged and new mate-
rials resulting from refurbishment or life extending
activities.

PS 3 Materials to enable the energy transition

Alternative electrotechnical materials or manu-
facturing processes which reduce environmental
footprint.

Materials and systems for energy storage; batteries,
charging devices, capacitors etc.

Materials to enable a hydrogen economy.

OueHka AVarHOCTUKN 060PYAOBaHNS B YAANEHHBIX AN
TPYAHOAOCTYMHbIX MECTHOCTAX.

I/I3MepeHv1e YaCTUYHbIX pa3pan0B Noa HarpysKoﬁ nocTo-
AHHbIM TOKOM, BbINPAMUTENAMN U I/IMI'IyanHOlZ Harpy3K0|71.

MNT 2 Matepuanbl ANA 3N1€KTPOTEXHNKN
W MOAeNnpoBaHnAa

CTapeHme MatepuanoB NPU 3IEKTPNYHECKNX, MEXaHNYe-
CKUX NN TEMIOBbIX Harpyskax u MapKepbl CTapeHus.

MaTepmanbl Ana MmojenmposaHua N UMNTaLMOHHOE MO-
AenmpoBaHue nonen AnAa O60pyAOBaHMH nepemMeHHoro
1 NOCTOAHHOrO TOKa.

OLeHKa COBMECTVMOCTY CTapbIX U HOBbIX MaTepuanos
B pesy/bTaTe PEeKOHCTPYKLN MAWN MEPONPUATWIA MO NPOA-
JIEHMIO CPOKa CNYXObl.

MT 3 Matepuansl, cnoco6crByiowme
3HepreTMyeckoMy nepexoay
AnbTepHaTUBHbIE 31eKTPOTEXHNYECKME MaTepyanbl Uan

NPOV3BOACTBEHHbIE MPOLIECCHI, YMEHbLUAIOLLME BO3AEN-
CTBME Ha OKPY>KatOLLYHO Cpesy.

MaTepmanbl W CUCTeMbl ANA HaKOMNJIEHWA SHepruun; 6arta-
pewn, 3apagHbie yCTpOVICTBa, KOHAEeHcaTopbl N T.4.

Matepwanbl, CnocobCTBYOLLME CO3aHNIO BOAOPOAHOM
3KOHOMMUKMU.

VCCNEAOBATE/IbCKUIA KOMUTET D2
«NHO®OPMALIMOHHbBIE CUCTEMbI N TEIEKOMMYHUKAL N>
INFORMATION SYSTEMS & TELECOMMUNICATION

PS 11T/OT solutions to improve the efficiency
and resilience of electric power systems

Internet of things (loT) architectures and applica-
tions in improving the resilience of electric power
systems.

Applications and platforms of artificial intelligence,
big data and analytics in operational technology.

Improving efficiency and resilience of power utilities
with cloud technologies.

PS 2 Cybersecurity in emerging application
domains and technologies for securing energy
organisations

Cybersecurity for DER, microgrid and energy com-
munities’ control infrastructures.

Cybersecurity for electric vehicle charging and dis-
charging control.

Cybersecurity in cloud-based applications of power
utilities.

AT 11T/0T-p A ANA NOBb L]
3¢ PeKTUBHOCTN U OTKa30YCTOMNUMNBOCTH
3/1eKTPO3HEPreTUUeCKMX cucTem

ApXUTEKTYpbI 1 NPUMeHeHNs VIHTepHeTa BelLeit Ans no-
BbILLUEHWSt OTKA30YyCTONUMBOCTM 3/EKTPOIHEPIeTUHECKMX
cuctem.

ﬂpl/IJ'IO)KeHI/Iﬂ n I'IJ'IaTq)OprI NCKYCCTBEHHOTO UHTE/INEKTa,
BonbLumx AaHHbIX U aHaIUTUKKN B ONepaLOHHbIX TEXHO-
noruax.

MoBbiweHne 3hHEKTUBHOCTY U OTKA30yCTONUMBOCTH
SHEPreTUUECcKUX MPEANPUSATUIA C MOMOLLLHO 061auHbIX
TEXHONOTWIA.

MNT 2 Knbep6e3onacHOCTb B HOBbIX NPUKAAAHBIX
obnacTax u TexHosiorMmn ans obecneueHns
6e30MacHOCTM 3HepPreTUUYECKNX OpraHu3aLmii

Knbepbe3zonacHoCTb Ans MHGPACTPYKTYp yrnpaBaeHus
obbekTaMu pacrnpeAenéHHON reHepaLyn, MykpoceTeit
1 3HEepreTUYecknx coobLLecTs.

KnbepbesonacHOCTb A5 yripaBaeHUs 3apAAOM W pasps-
JOM 3/1eKTPOMOBUAEN.

KnbepbesonacHoCTb 061a4HbIX NPUIOXKEHWNIA SHEPreT-
YeCKMX KOMMaHWIA.
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PS 3 Meeting the challenges of energy
transition with reliable, scalable, and efficient
telecommunications networks

Building scalable and resilient networks with man-
agement, automation and orchestration solutions
and methods.

Integration of current and new wireless technolo-
gies in meeting the requirements of power utility
applications.

Techniques and methods in building resilient net-
works and migrating legacy networks to support
critical utility applications.

MT 3 PeweHue npobiem 3HepreTMyeckoro nepexopa
C MOMOLLbIO HaAEXHbIX, MacluTabupyemMbix
1 3¢ peKTUBHBIX TeIeKOMMYHUKALMOHHbIX ceTei

Co3paHne MaclTabrpyemblx U OTKa30yCTONUMBLIX CETEN
C NOMOLLbIO peLIJeHI/IVI ”n MeTo40B yrnpas/ieHus, aBTOMaTu-
3aLMK U KOOPANHALMN.

VIHTerpauus cyLecTByOLLMX U HOBbIX 6ECNPOBOAHBIX TeX-
HONOTWIA ANA YA0BAETBOPEHWSA TpebOoBaHW MPUAOXKEHUI
3HEpreTMUeckux NPeasnpUsTUA.

TeXHVKM 1 METOABI CO3/aHNs OTKA30yCTONUMBbIX CETEN

1 MUTPAaLMM yCTapeBLLNX CeTel AN MOAAEPXKKN KpUTUYe-
CKW Ba>KHbIX 3Hepretnyecknx I'IpI/IﬂO)KeHVIVI.
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