NPEAMOYTUTE/IbHbIE TEMbI 48-1 CECCUU

CUrpP3 2020 r.

VCCNEAOBATE/IbCKUIA KOMUTET A1
«BPALLAIOLWMECA SNTEKTPUYECKUE MALLUUHDI>»
ROTATING ELECTRICAL MACHINES

PS1 Generation mix of the future

Effect and risk of an increasing renewable power mix on
existing legacy generators, generator auxiliaries, and
motors of renewable energy and variable load demand.

Improvement in designs and maintenance practices to
comply with new and future grid requirements.

Evolution and trends in new machines for renewable
generation.

PS2 Asset management of electrical machines

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

Optimised condition monitoring, diagnosis, prognosis,
and maintenance practices to improve reliability and
extend operational life.

Operational and project experience: installations,
failure analysis; robotic inspections; recovery
options; cost and time reduction initiatives; and
effects of torsional electromechanical oscillations for
synchronous compensators, wind turbine generators,
turbogenerators, hydro-generators, and motors.

PS3 Latest developments

Designs, specifications, materials, manufacturing,
maintenance, performance, and efficiency
improvement of electrical machines.

Condition monitoring techniques and equipment.

MT 1 CTpykTypa reHepupyroLWMX MOLLHOCTEN
B 6yaywem

OdPeKT N PUCK NOBbILLIEHWS 40NN BO306HOBAAEMbIX
MCTOYHVIKOB SHEPrU 1 NepeMeHHO Harpy3ku Ha cy-
LLeCTBYOLLME TPaAVLIMOHHbIE reHepaTopbl, BCNOMOra-
Te/lbHOe reHepyipytoLLiee 060pyAOBaHVE U ABUTaTENN.

YcoBepLUeHCTBOBaHME KOHCTPYKLIMM N METOZ0B 06Cy-
XVBaHWA ANs COBNOAEHMA HOBBIX U ByAyLLMX Tpe6o-
BaHWI ceTu.

Pa3BuTHeE 1 HOBbIE TEHAEHLMN MaLlINHOCTPOEHNA ANA
BO306HOB/ISEMOMN SHepreTnku.

MT 2 Cucrembl MeHeAkeMeHTa o6opyaoBaHUA
3/1eKTPUUYECKUX MaLLVH

OnbIT MOAEPHM3aL MV, 3aMeHbI, yCOBEPLUEHCTBOBaHMA
KOHCTPYKLVW, MOBbILLEHVA HOMUHANbHOM MOLLHOCTY

1 3pPEKTUBHOCTU YCTapEBLLNX FEHepaToOPOB U ABUra-
Tenein.

OnTUMasbHble METOABI MOHUTOPWHIA COCTOSHUS,
AMarHOCTVKK, NPOrHO3MPOBAHWSA 1 TEXHUYECKOTO 06-
CNY>XKMBaHWS, HanpaBAeHHbIE Ha MOBbILIEHWNE HAgEX-
HOCTW W yBENMUEHUE SKCMyaTaLMOHHOTO pecypca.

SKCNNyaTaLMOHHbIN 1 MPOEKTHbIN OMbIT: aHa N3 OTKa-
30B YCTAaHOBOK, PO6GOTU3MPOBaHHbIV KOHTPOJIb, Bapu-
aHTbl BOCCTAHOB/IEHUS, UHWLMATUBbI

M0 COKPALLEHVIO 3aTpaT CPeACTB U BpeMeHW; 3hdekTbl
OT 3/1eKTPOMEXAHNYECKNX KPYTUbHbIX KOoNebaHuii Ana
CMHXPOHHBIX KOMMEHCATOPOB, FeHepPaToOPOB BETPOBLIX
Typ6uH, TypboreHepaTopoB, rMApPOreHepaTopos 1 ABM-
ratenein.

MNT 3 NocneaHne paspaborku

MpoekTpoBaHwme, TexHUYECKMe YCNOBWS, MaTepuansbl,
M3roToB/IEHMe, 0B6CNYXKMBAHWE, SKCMyaTaLms U NOBbI-
weHwe KM/ anekTpuyeckmx MaLluH.

Cnocobbl 1 060pyAOBaHWE 415 KOHTPOIS COCTOAHUS.

WCCNEAOBATE/IbCKUIA KOMUTET A2
«CUNOBbIE TPAHC®OPMATOPbI 1 PEAKTOPbDI>»
POWER TRANSFORMERS & REACTOR

PS1 Transformer technologies to enable
integration of distributed renewable energy
resources

Application, specification, design, and construction.

MT 1 TpaHchopmaTopHbie TEXHOOTUM,
obecneuvBatoline UHTErpaLUIo pacnpesenéHHomi
reHepauum Ha 6ase BU3

MprMeHeHe, TexHUYeckre TpeboBaHWS, KOHCTPYNPO-
BaHWe W U3roTOBJIEHME.
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Effect of harmonics, including interharmonics and
supraharmonics.

Effect of extreme operating environments, especially
offshore and also subsea.

PS2 Advances in dielectric design and testing

Specification of dielectric design requirements,
especially for new and unusual applications.

New and advanced dielectric design concepts and
techniques.

Challenges in dielectric testing and how to overcome
them.

PS3 Improving reliability for transformers

Long-term reliability studies and surveys for
transformers.

Improving reliability through specification, design, and
construction.

Improving reliability through operation, maintenance,
refurbishment, and repair.

BaunsAHve rapMOHVIK, BKAtOUas NPOMEXYTOUHbIE U BbiC-
LIVIe TapMOHWKM.

BaunsHve 3KcTpeManbHbIX YCI0BWIA paboThl, B YacTHO-
CTV MOPCKOe V1 MOABOAHOE pa3MelLeHue.

NT 2 JocTnkeHnA B NPOEKTMPOBaHNMN

M UCNBITAaHUAX N30NA4NN

TpeboBaHwA K KOHCTPYKLMM U30AALN,

B YaCTHOCTU /11 HOBBIX 1 HEOObIUHBIX MPUMEHEHWA.
HoBble 1 NepesoBble KOHLIENLMUWN U METOAbI MPOeKTM-
pOBaHMA U30NALMUN.

MpobaeMbl NcnbiTaHWA M30AALMM 1 CNOCOBLI UX pe-
LIeHMA.

MT 3 NoBbiweHne HagEXHOCTU
TpaHcdpopmaTopoB

WccnepoBaHus v aHanns HagEéXHOCTU NPpU AAUTENBHON
aKCnNyaTaLum TpaHcGopMaTopoB.

MoBbiLLEeHWE HaAEXHOCTN NMYTEM COBEPLLIEHCTBOBAHNS
TEXHUYECKMX TPEOOBaAHWN, MPOEKTUPOBAHWSA 1 U3ro-
TOBNIEHWS.

MoBbiLLeHVe HaAEXHOCTU MYTEM COBEPLLIEHCTBOBAHNSA
NPaKTVKK 3KCMayaTaLmmn, o6y >XmBaHus, MOAEPHW3a-
LN 1 PEMOHTOB.

VCCNEAOBATE/ILCKUIA KOMUTET A3 =
«OBOPYAOBAHUE A1 MATUCTPAJIbHbIX N PACMPEAENNTE/IbHBIX /IEKTPUYECKUX CETEUN>»
TRANSMISSION & DISTRIBUTION EQUIPMENT

PS1 Future developments of transmission and
distribution equipment

Medium voltage DC circuit breakers.

Measures to improve reliability.

Developments of equipment with reduced
environmental impact.

SFe alternatives for switching and isolation.

PS2 Lifetime management of transmission &
distribution equipment

Diagnosis and prognosis / monitoring of equipment.

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

PS3 Impact of distributed renewable generation
and storage on transmission and distribution
equipment

New and emerging technologies for switching devices
and other equipment.

Incorporation of intelligence into the equipment.

MT 1 MepcnekTuBHbIe pa3paboTku B chepe
obopyaoBaHuA ANA Nepeaaun u pacnpeaeneHns
3/IeKTPO3HEepPrum

BbIK/tOUaTENM MOCTOAHHOTO TOKa CPEAHEro Hanps-
KEeHUS.

Cnocobbl NOBbIWEHNA HAAEXHOCTN.

PaspaboTka 060pyA0BaHVA CO CHUKEHHbIM BO34eii-
CTBVEM Ha OKpY>KatoLLyto cpesy.

AnbtepHaTuBbl 3nerasy (SFs) Ans gyroracaieit v nso-
VIpYtOLLLEN CpeAbl.

MNT 2 YnpaBneHue cpoKoM 3KcnyaTaumm
o6opyaoBaHusA ANA Nepeaaun

W pacnpepeneHuns 31eKTpoaHeprum

[lnarHocTuka, MPOrHO3MpoBaHME N MOHUTOPUHT CO-
CTOHMS 06OPYAOBaAHNS.

BavsaHMe OKpy>KatoLLMX M SKCMTyaTaLMOHHbBIX YCNOBUA.
OnbIT 1 Mepbl NPeAOTBPALLEHUs N3BbITOUHBIX Harpy-
30K U Neperpysok.

MT 3 Bansanune pacnpeaenéHHoli reHepaLum

Ha ocHoBe B3 n cuctem Hakonnenus

3Heprumn Ha o6opyAoBaHNE MarucTpanbHbIX

W pacnpepenuTesibHbIX ceTei

HoBble 1 NepcnekTUBHbIE TEXHONOMUW ANS KOMMYTaL-
OHHbIX annapaToB 1 4pyroro 06opyAoBaHwA.

COBABHVIG WHTENNEKTYa/IbHOTO 060pyAOBaHMﬂ.

http://energetik.energy-journals.ru
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Impacts of distributed renewable energy sources and
energy storage on equipment requirements.

BavsHwe pacnpesenéHHo reHepaummn Ha ocHoBe BID
1 CUCTEM HaKOM/IeHWA 3Hepruu Ha TpeboBaHUs, Npesb-
ABNsieMble K 060PYyA0BaHMIO.

NCCNEAOBATENbCKUA KOMUTET B1
«N30J/INPOBAHHbIE KABE/IN>»
INSULATED CABLES

PS1 Cables for future power systems
Innovative cables and systems.

Prospective impacts on cable life-cycle from use and
implementation of Big Data and Industry 4.0.

New functionalities expected from cable systems.

PS2 Recent experiences with existing cable
systems

Design, manufacturing, installation techniques and
operation.

Advances in testing, including failure location, and
relevant experience.

Lessons learnt from permitting, consent and
implementation.

PS3 Environmental challenges, asset management,
and resilience of cable systems

Environmental challenges in current, planned, and
future cable systems.

Quality, monitoring, condition assessment, diagnostic
testing, upgrading methodologies, and relevant
management.

Safety considerations, cyber and physical security and
internet of things, including case studies.

MT 1 Kabenu ana sHeprocucrem 6yayuiero
VIHHOBaLMOHHble kabenn n cuctTemsl.

Mpegnonaraemble NOCNEACTBUS, BAMSIOLLME HA CPOK
cny>6bl kKabenen, B CBA3M C UCNO/Ib30BaHNEM U BHe-
ApeHvem TexHonorui Big Data u Industry 4.0.

HoBble oxungaemble q)yHKLI,I/IOHa]'IbeIe BO3MOXHOCTM
Aana KabenbHbIX CUCTEM.

MT 2 HakonneHHbIW B NocneaHee BpeMsi OnbIT
3KCM/IyaTaLum CyLLeCTBYIOLUX KabenbHbIX
cucrem

MeTOAbI NPOEKTUPOBaHUA, USTOTOBNEHNA, MOHTaXa
W 3Kkcnayatayumn.

,ﬂ,OCTVI)KeHVIﬂ B 06/1aCTV MCMbITaHUI, BKAKOYas MOUCK
MecTa noBpexaeHus, n COOTBETCTBy}OU.WIVI oneIT.

BbIBOADI, CAENaHHbIE HAa OCHOBaHUM MOJTyYeHHbIX pas-
peLUeHNA, COrnacoBaHmi N BHEAPEHNIA.

MT 3 3konornueckne Tpe6oBaHusA, ynpasieHne
aKTMBaMM 1 XXMBYYeCcTb KabesibHbIX cuctem

Jkonormyeckme TpeboBaHNA B CyLLECTBYHOLLMX, MAaHU-
pyeMmbix v ByayLmnX KabenbHbIX CUCTEMaX.

KOHTpOnb Ka4yecTBa, oueHKa COCTOAHUA, ANarHoCTn-
Yeckue UCrblTaHuA, METOAVKN yCOBepLIeHCTBOBaHNA
n COI'IyTCTByI'OLLI,Mﬁ MEHEAKMEHT.

TpeboBaHUs obecreveHns 6e30MacHOCTY, CUCTEMBI
KNBGepHEeTUYECKOM N GpU3NUECKO 3aLLMnTbl, UHTEPHET
Bellel, CUTyaLMOHHbIe NCCNeS0BaHNA.

WCCNEAOBATE/IbCKUIA KOMUTET B2
«BO34YLWHbIE TMHUN>»
OVERHEAD LINES

PS1 Condition based maintenance for increased
sustainability

Monitoring and modelling.

Health index, remaining life, and degradation
mechanisms.

Risk assessment.
PS2 Enhancing overhead line performance

Innovative designs and materials; compaction; AC to
DC conversion; voltage upgrade; ampacity uprating;
losses optimization; etc.

MNT 1 TexHnueckoe o6cny>KMBaHME MO COCTOAHMUIO
ANA NOBbILEHUA HaAEXHOCTU

MOHWTOPWHT 1 MOAenVpOBaHVe.

VHAeKc ncnpaBHOCTU 060PYA0OBaHMS, OCTaTOUHbIV
CPOK 3KCMyaTaLum, MexaHn3Mbl yXyALLIeHUs XxapakTe-
pYCTUK.

OueHka pyCcKoB.

MT 2 YnyuweHne xapaKTepucTUK BO3AYLWIHbIX
NMHUIA

VIHHOBaLUMOHHble KOHCTPYKLUW U MaTepuanibl, KOM-
NakKTHOCTb, npeo6pasoBaHme nepemMeHHOro Toka

B MNOCTOSHHbI, MOBbILEHNE Hanpsa>XXeHwus, NoBbllleHne
,D.OI'IyCTVIMOVI TOKOBOW Harpysku, ontMMusauma notepb

nAap.
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Current carrying capacity.
Earthing, lightning performance.
PS3 Resources and design considerations

Design with respect to construction; maintenance;
lifetime and restoration; live line working; ergonomics;
skills for installation and maintenance; robotics.

Design and refurbishment for a changing environment.

[onycTmas TokoBas Harpyska.
3asemneHue, 3aLLyMTa OT FPO30BbIX PAa3PALOB.

MT 3 YcnoBusa u pakTopbl, BAnALLME Ha Npouecc
NpoeKTUpoBaHusA

MpoeKTpoBaHMe C y4ETOM CTPOUTENLCTBA; OBCYXKN-
BaHMe; CPOK CNYX6bl N PEKOHCTPYKLVISA; BbIMOSHEHVE
paboT Ha JI3M noa HanpsykeHWeM; SproHOMWKa; HaBbl-
KV MOHTaXa v Texobcny>XnBaHus; poboToTexHKa.

MpoeKTVpoBaHMe N PEKOHCTPYKLINA B MEHAIOLLIMXCA
YCNIOBMAX OKPY>KatoLel cpespl.

WUCCNEAOBATE/IbCKNIA KOMUTET B3
«MOACTAHUNU U SNTIEKTPOYCTAHOBKWN»
SUBSTATIONS & ELECTRICAL INSTALLATIONS

PS1 Design and technology

Impact on Design and Installation of Distributed
Renewable Energy Resources, Energy Storage Systems,
Electric Vehicle Charging, etc.

Mitigating environmental; health and safety; and
security impacts.

Rapid deployment and cost effective solutions for
electrification of developing communities.

PS2 Optimised substation management
Best use of assets by optimizing their life-time.

Service continuity for maintenance, refurbishment. And
replacement.

Evolution of skills and managing competency.
PS3 Integration of intelligence

Applications of new technologies, e.g. Internet of
Things, Virtual Reality, Augmented Reality.

Challenges and expectations for digital substations.

MNT 1 MpoekTpoBaHMe 1 TEXHUUECKUE peLleHnA

BanaHme Ha NnpoekTMpoBaHmMe 1 MOHTaX pacnpese-
NEHHOi reHepaLMm Ha ocHose B3, cuctem Hakonne-
HVIA SHEPruV, 3apAAKM 3N1eKTpoTpaHcnopTa 1 Ap.

CHUXXeHMe BO3AENCTBNIA Ha OKpY>KatoLLyto Cpeay, 340-
poBbe 1 6e30MacHOCTb.

OnepaTvBHOE pearnpoBaHue v SKOHOMUYECKM -
deKTUBHbIE peLeHuns Ans 3NeKTpuduKaLmMmn passvsa-
OLMXCA COOBLLECTB.

MNT 2 OnTuMKM3auua ynpaB/ieHUsa aKTUBaMu
noacTaHuui

Jlyylee UCNonb3oBaHMe akTMBOB 3a CYET OMNTUMM3a-
LK UX Cpoka Cay>KBbl.

BecnepeboiiHoe anekTpocHabxeHne Npu obcayxKmBa-
HUW, PEKOHCTPYKLIMM 1 3aMeHe 060pYAOBaHMS.

Pa3BuTUE ynpaBaeHYECKNX HaBbIKOB 1 KOMMETEHLWA.
MT 3 BHeapeHUe MHTENNIEKTYa IbHbIX pelueHni

I'IpmmeHeHMe HOBbIX TEXHONOTUIA: NHTEpHETa Beu.|,e17|,
BVIpTyaJ'IbHOl‘/‘I peanbHOCTH, AOI'IOﬂHeHHOl‘;I peanbHOCTU.

3a4aum v OXUAAHUS ANS LMGPOBBIX NOACTaHLMA.

WCCNEAOBATE/IbCKUIA KOMUTET B4
«CACTEMbI MOCTOAHHOIO TOKA U CU/TOBAA S/TIEKTPOHUKA»
DC SYSTEMS & POWER ELECTRONICS

PS1 Hvdc systems and their applications

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

Application of new technologies including cyber
security and advanced controls to address emerging
network issues, DC grid, multi-terminal HVDC, hybrid
HVDC systems and HVDC circuit breakers.

MT 1 CucreMbl NOCTOAHHOTO TOKa BbICOKOTO
Hanps>KeHUs U UX NpUMeHeHne

MnaHnpoBaHWe 1 peannsaunsa HOBbIX MPOEKTOB MOCTO-
AHHOTO TOKa BbICOKOTO HampsXeHus, Bktovas 060-
CHOBaHVe NoTPebHOCTH, NPOeKTUPOBaHUe, MHTerpa-
Luto BM3, akonornyeckyro n 3kOHOMMUYECKYHO OLLEHKY.

MpuMeHeHMe HOBbIX TEXHONOTUIA, BKAtOUas knbepbes-
OMacHOCTb U CPEACTBA KOHTPONS ANIA PELLEHNS HOBbIX
npo6/ieM B CeTsX, CETb MOCTOAHHOrO TOKa, MHOroTep-
MUWHaNbHble CUCTEMbI MOCTOSIHHOTO TOKa BbICOKOTO
HanpskeHws, TMBPUAHbIE CUCTEMBI U aBTOMATUYeCcKVe
BbIK/IOYATENN MOCTOAHHOIO TOKa BbICOKOTO Hamnps-
>KEHWS.

http://energetik.energy-journals.ru
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Refurbishment and upgrade of existing HVDC systems,
service and operating experience of converter stations
including offshore converters, and implications for
converter equipment resulting from the conversion of
AC circuits to DC circuits.

PS2 DC and power electronics for distribution
systems

DC applications in distribution systems.

Power electronics applied in distribution projects,
including economics and reliability.

New concepts and designs of equipment.

PS3 FACTS

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

Application of new technologies in FACTS and other
power electronic equipment, including interfacing
generation and storage to the network.

Refurbishment and upgrade of existing FACTS and
other power electronic systems; service and operating
experience

PeKOHCTPYKLWA 1 MOAEPHM3ALIMS CYLLECTBYHOLLMX CH-
CTEM MOCTOSIHHOTO TOKa BbICOKOTO HAMPSIXXEHMS, OMbIT
06CNYXKMBaAHWA ¥ 3KCMNyaTaLWy NpeobpasoBaTesbHbIX
NOACTaHLWA, BKAKOUas NOACTaHLMU MOPCKOTo 6asnpo-
BaHWs, ¥ NOCNEACTBYA ANs Npeobpa3oBaTe/ibHOro 060-
PYAOBaHUA B pe3y/bTaTe NepeBoja Lienei nepeMeHHo-
rO TOKa Ha MOCTOSIHHBIA TOK.

MT 2 NMpumeHeHMe cMCTEeM NOCTOSAAHHOTO TOKa
1 CUJIOBOW 3/1IeKTPOHUKM B pacnpeAenntebHbIX
ceTax

anMeHeHMe NOCTOAHHOIO TOKa B pacnpejennTtenb-
HbIX CeTAX.

MpriMeHeHWe CNOBOW 3NeKTPOHUKM Ha ObbekTax pac-
npeAenéHHON reHepaLyi, SKOHOMUYECKVe acnekTbl
1 BOMPOCHI HaZEXHOCTM.

HoBble KOHLenLum 1 KOHCTPYKTUBHbIE TUMbI 060pY-
LOBaHWus.

MNT 3 Cucremnbl FACTS

MnaHnpoBaHme 1 peannsauusa HoBbix NpoekTos FACTS,
BK/ItOYas 060CHOBaHMe NOTPEBHOCTY, UHTErpaLnio
B3, akonornyeckyro 1 3kOHOMUUECKYHO OLLEHKY.

MpumMeHeHve HoBbIx TexHosorniA B FACTS v Apyrom
060pYyA0BaHUN CUNOBOI INEKTPOHUKM, BKAKOYas CO-
npsxeHvie 06bEKTOB reHepaLn U CUCTeM HaKomaeHus
3HEPrUM C CeTbio.

PeKOHCTPYKLIMA 1 MOZEPHM3aLMA CyLLLECTBYOLMX CU-

ctem FACTS 1 Apyrux cucTem CUAOBOW 31EKTPOHUKY;
OMbIT 06CNYXKUBAHWA U SKCMNyaTaL UK.

VICCHUEAOBATEﬂbCKVIﬁ KOMMTET B5
«PEJIEMHAA 3ALLUTA N ABTOMATUKA»
PROTECTION & AUTOMATION

PS1 Human aspects in protection, automation and
control systems (PACS)

Causes, types, stages of occurrence, and consequences
of human errors.

Impact of PACS complexity and degree of functional
integration on human errors.

Prevention of human errors including training; work
authorization and peer reviews; procedures; application
templates and standardization; and best practices for
working with sub-contractors and third parties.

PS2 Communications networks in protection,
automation and control systems (PACS):
experience and challenges

Management of redundancy in communications
networks for applications and Intelligent Electronic
Devices.

MT 1YenoBeuecknii pakTop B cMcTEMax
peneiiHoOM 3alUTbl, aBTOMaTUKM U YNpaB/ieHUA

anLIMHbI, TUNbI, CTaA4NN BO3HWKHOBEHUA U NOChes-
CTBUS YeNOBEYeCKMNX OLWNBOK.

BavaHMe CNoXHOCTM U CTeneHn ¢yHKLI,MOHa}1bHOI7I
nHTEerpaunmn cmcrem peneﬁHoﬁ 3almnTbl, aBTOMaTUKN
nynpas/ieHVA Ha YenoBeveckne oLnBKM.

MpeaynpexjeHne YenoBeyeckyx oWNBOK, BKAOYas
obyuyeHue, Bblayy paspeLleHunii Ha NPOU3BOACTBO pa-
60T, TeXHUYECKME IKCMEPTU3bI, MPOLLeAYyPbl, LWabAoHbI
1 CTaHAapPThl NPYMEHEeHUs, a Tak>ke pekoMeHzaLumn no
paboTe ¢ cybnogpaaHbIMY OpraHV3aLnaMmn v TPETbU-
MW CTOPOHaMW.

MT 2 CeTn nepepaum gaHHbIX B cUCTEMaX
peneiiHoOM 3alLUTbl, aBBTOMaTUKW M yNpaB/eHNA:
HaKOTJIEHHbIV ONBIT U CyLecTBYyOWME NPo6ieMbl

OpraHu3aLus pe3epBUpoOBaHUsA B CETAX Nepejaun
AaHHBIX ANA NPUKAAAHBIX 33424 Y UHTeNNeKTyaNbHbIX
31eKTPOHHBbIX YCTPOMCTB.
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Data Segregation, including use of virtual networks for
PACS applications.

Architecture of PACS communication network,
including management of communication constraints.

PazgeneHvie AaHHbIX, BKAKOUAs UCMO/b30BaHWeE BUPTY-
a/lbHbIX CeTeN ANA peLleHns 3a4a4 CUCTeM peneHoM
3aLLMThI, ABTOMATUKU W YrIpaBAeHus.

ApXWTEKTYpa CeTW Nepesaymn AaHHbIX CUCTEM peseit-
HOW 3aLLMTbl, aBTOMATUKM 1 yNPaBAeHWs, BKAOYas
ynpas/eHne KOMMYHUKALMOHHBIMU OrpaHUUYEHNSMU.

VCCNEAOBATE/IbCKUIA KOMUTET C1
«MJTAHUPOBAHUE PA3BUTUA SHEPTOCUCTEM N SKOHOMUKA»
POWER SYSTEM DEVELOPMENT & ECONOMICS

PS1 Power system resilience planning

Evaluating, improving, and measuring power system
resilience in system planning, economic assessment
and asset management, given increasing threats from
human and natural hazards, including climate change.

PS2 Energy sector synergies for decarbonising
efficiently

Planning approaches addressing energy sector
synergies across power, gas, transport, heating/cooling,
and new energy carriers, in order to optimize overall
decarbonization efficiency whilst supporting local
development.

How do these planning approaches include aspects of
energy conversion and storage, technical and economic
sector interfaces?

PS3 Distributed energy resources in transmission
planning

Tools, techniques, and data used in transmission system
planning and investment decisions to evaluate and
enable high levels of renewables, storage, and customer
flexibility at all voltage levels.

Holistic approaches that combine technical
assessments, incentives, and reliability impacts on
customers.

AT 1 NhaHupoBaHue pa3BUTUA SIHEPrOCUCTEMbI

C TOUKM 3peHUs e€ afanTUBHOCTU K BHELUHUM
¢akTopam

OLeHKa, MOBbILLEHWE U U3MePEeHMe afanTUBHOCTA
3HEpProcMcTeMbl B MPOLLeccax MaaHnpoBaHus pasBunTys,
IKOHOMUYECKOV OLEHKU W YrpaBAeHUM akTUBaMK,
YUMTbIBasA pacTyLme yrpo3bl CO CTOPOHbI YenoBeve-
CKWX 1 MPUPOAHBIX HaKTOpOB, BKAKOUAA N3MEHEHME
Kavmara.

MT 2 BzaumopeiicTBue Cy6bEKTOB IHEPreTUKM
B dHepreTM4ecKoi oTpacau ana obecneueHns
3¢ PpeKTUBHOTO Npouecca ekap6oHusaumn

MoaxoAbl K NAaHWPOBAHWIO Pa3BUTUA SHEPrOCHUCTEMDI,
yumnTbIBaOLLME B3aUMOAENCTBYIE CyObeKTOB HepreTu-
KW B TakVX COCTaBAAOLLMX IHEPreTUYeckoro cektopa,
KaK 371eKTPO3Heprus, ras, TPaHCMopT, OToMNeHe/ox-
Nax/eHNe 1 NCNOo/b30BaHVe HOBbIX TUMOB SHEPTOHO-
cuTeneld, B LIeNsX ONTUMM3aLMK npoLecca Aekap6o-
HU3aLMM1 NPU OAHOBPEMEHHOW NOAAEPXKKE MECTHOTO
pasBuTHA.

Kakvim o6pa3om 3Tv nogxoabl K NAaHVPOBaHMIO pas-
BUTWA S3HEProCyCcTeM BK/IFOYAIOT B cebs acnekTbl npe-
06pa3oBaHNA 1 XPaHEHVA SHEPry, B3aUMOAENCTBIA
TEXHYECKOTO U 3KOHOMMWYECKOro CeKTopoB?

MT 3 PacnpepenéHHan reHepauusa B npouecce
NNaHMPOBaHMNA Pa3BUTUA MarucTpaibHOM
3/1eKTPUUECKO ceTn

CpeAcTBa, METOAbI M JaHHbIE, UCMOb3yeMble Mpw
NPUHATUM peLleHnii 06 MHBECTULIMAX B IHeprocmcTeMy
1 MPpU NJaHVPOBaHNM MarucTpaabHOM 3NeKTPUYEecKorn
ceTu A1 obecneyeHns Lienen BHeAPEHNS BbICOKON
[0V TeHepaLmn Ha ocHoBe B3, TexHonornii Hako-
M/IEHWS SHEPTUM 1 TMBKOCTU 3N1eKTPOCHaBXEeHUs Mo-
TpebuTeneit Ha BCeX YPOBHAX HaNPAXKEHNS.
KomniekcHble Moaxoasl, 06beAnHsoLLMe TEXHUYECKme
OLIEHKM, IKOHOMUYECKME NMPeANOChIIKA 1 CTUMYJbI,

a Tak>Ke BAVSHME Ha HaAEXHOCTb 3/1eKTPOCHABXEHNS
notpebutenei.

VCCNEAOBATE/IbCKUIA KOMUTET C2
«®YHKLVNOHUPOBAHUE U YNMPABJIEHUE SHEPTOCACTEM»
POWER SYSTEM OPERATION & CONTROL

PS1 Capabilities required for future system
operation

Operator training.

MT 1 Bo3aMo>XHOCTH, Heo6xoaNMbIe ANA paboTbl
3Heprocuctem 6yayuwero

O6yueHue AUCNEeTYEpPCKOro nepcoHara.
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Decision support tools including new methodologies.
Wide Area Monitoring and Control.

PS2 System operation interfaces: improving
observability and controllability

TSO-TSO interface/cooperation/data exchange.

TSO-DSO interaction/cooperation/data exchange.

VIHCTPYMEHTbI NOAAEPXKKM NPUHATUS PELLEHNIA U HO-
BblE METOAVKM.

[nobanbHas cuctema MOHWTOPWHIra 1 ynpasiaeHus.

MT 2 UnTepdeiicbl ynpaBiieHUs SHepreTMyeckomn
cucTemoii: noBbileHne HabnogaemocTn
1 ynpaBasemocTtn

VHTepdelic/coTpyaHMUecTBO/OOMEH AaHHbIMU MeXAY
ornepaTopaMun MarucTpaabHOM 31eKTPUYECKon ceTu.

WHTepdelic/cotpyaHnyecTBo/obMeH AaHHbIMU MeXAY
ornepaTopamn MarucTpanbHoO 1 pacnpesennTensHow
3N1eKTPUYUECKON CeTu.

OBBEAVUHEHHDIE MT C2 U C6 - JOINT PS C2 AND C6

PS3 System operation challenges with increasing
use of distributed energy resources

Enhancing flexibility, reliability, and resilience.

Providing grid services through aggregators.

Aggregator interaction.

MNT 3 Npo6aembl ynpaBieHNUs 3HepreTMYeckon
cMcTeMoii Npu yBeIMYeHUN UCNOIb30BaHUsA
pacnpepaenéHHON reHepauun

MoBblweHWe rMbKOCTH, HaAEXHOCTU U YCTONYUBOCTH
3HEProcmcTeMsl.

OkasaHue ceTeBbIX ycayr nocpeacTBOM arperatopos.

B3avMmogeiicTBue C arperatopamu.

WCCNEAOBATE/IbCKUIA KOMUTET C3
«BIMAHUE SHEPTETUKU HA OKPY>XAKOLLYHO CPEAY»
POWER SYSTEM ENVIRONMENTAL PERFORMANCE

PS1 Sustainable development goals (SDGs)
of the un

How do companies integrate the SDGs in their business
strategy to contribute to their achievement?

What are the main challenges to do so?

In what way do companies benefit of integrating SDGs
in their business strategies?

PS2 Environmental impact of energy transition

Effects of raw materials becoming scarce.

Which methods are used for measuring these impacts,
regarding the whole supply chain.

How to deal with the negative impacts of energy
transition, e.g. effects of solar farms on biodiversity.

PS3 Relation of wildlife and electrical
infrastructure

How to prevent damages or outages for generation,
transmission, and distribution equipment from birds,
rodents, or other species.

MT 1 Lienn B 0651acT ycToiuMBOro pasBuTnsa

Kak KoMnaH1n UHTErpupyoT Lien yCTOWUMBOTO pas-
BUTWS B CBOIO ZJe/I0OBYIO CTPATErNO ANS COAENCTBIA NX
LOCTUXKEHUIO?

KakoBbl rnaBHble TPYAHOCTU AaHHOIO npou,ecca?

Kakyto nonb3y nssnekaroT KOMMNaHUW U3 HTErpaLum
Lienei yCcToiyMBOro pa3BuTUA B CBOM JleNoBble CTpa-
Terum?

MT 2 Bo3paeiicTBMe Nepexopa K 3HEPreTn4ecKomn
6e30NacHOCTN Ha OKpYXKaloLLyIo cpeay

SdPeKTbl UCTOLLEHNS 3aMacoB CbipbA.

Kakve MeTogbl MICNO/Ib3YHOTCSA 411 UBMEPEHNS 3TUX
BO3AENCTBUW, MPYMEHUTENBHO KO BCEW LiENoYKe no-
cTaBoOK?

Kak cnpaBmTbCs € HEeraTUBHbLIMW BO34EHCTBUSMM Me-
pexoja K aHepreTnyeckoin 6e3onacHoCTH, Hanpumep,
BAVSIHWEM COJIHEUHBIX 3/1IEKTPOCTaHLMI Ha BropasHo-
obpazune?

MT 3 CBA3b MeXAY )KMBOW NpUpoAoii
1 3/1eKTprUecKoii UHPpPaCcTpyKTypoi

Kak npesoTtBpaTTh NOBPEXAEHWS 1 OTKOUEHUS
obopys0BaHUs reHepaLvn, Nepegadm n pacnpege-
JN€HUA SNEeKTPO3HEPTUM OT NTULL, TPbI3YHOB U APYTrnX
SKMBOTHbIX?
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Which methods are used and which data are needed to
determine mortality.

Which methods for mitigation are used.

Kakune MeToabl UCMONBL3YHOTCA M Kakve AaHHble Heob-
XOAVIMbBI AN ONpejeNeHns Yncna cyvaes rubenn?
Kakune cnocobbl NpUMeEHSAIOTCS AN COKpaLLeHNs rnbe-
TV SKUBOTHbIX?

VCCNEAOBATE/NLCKNIA KOMUTET C4
«TEXHUYECKUE XAPAKTEPUCTUKUN SHEPTOCUCTEM>»
POWER SYSTEM TECHNICAL PERFORMANCE

PS1 Improving power system technical
performance through the use of advanced
methods, models and tools

The analysis of widespread dynamic security issues
including [intentional] electromagnetic interference,
weather, and geomagnetically induced currents.

The assessment of frequency stability, system strength,
or power quality using Big Data analytics.

Development of emerging metrics and tools for
quantifying power system reliability, resiliency, and
flexibility.

PS2 Modelling of the future grid based on lessons
learned from system events

Experience gained from Smart Grid projects.
High penetration levels of inverter-based devices.

Deployment of energy storage systems.

PS3 Methods, models, and techniques for
evaluating lightning, power quality, and insulation
co-ordination to enhance the performance of the
evolving grid

UHV AC and/or DC systems.

Renewable generation, inverter-oriented power
systems, and traction loads.

Harmful interactions between power system
components.

MT 1 MoBbiWweHNe TeXHUUYECKUX XapaKTePUCTUK
3HeprocncremMbl 3a CHET NPUMeHEHNA NepeAoBbIX
MeToA0B, Mojesieli U UHCTPYMEHTOB

AHanu3 pacnpocTpaHéHHbIX 3a4a4 AUHaMUYeCKo
YCTOMYMBOCTY, BK/tOYas [MpesHamepeHHble] 31eKTpo-
MarHUTHble MOMEXM, MOrO/HbIE YCNOBMA U FeOMarHnT-
Hble UHAYLMPOBaHHbIE TOKM.

OueHKa CTabuIbHOCTY YacTOTbl, YCTOMUMBOCTM CUCTe-
Mbl 1 Ka4Y€eCTBa 31eKTPO3HEPrM Ha OCHOBE aHann3a
MaccmBa JaHHbIX.

Pa3paboTka HOBbIX MOKa3aTenei v UHCTPYMEHTOB A/1A
OLIEHKM HaZ&XHOCTW, YCTORUMBOCTM U TMOKOCTU 3HEP-
rocmcTemsl.

MT 2 MogennpoBaHue 3Heprocuctembl 6yayuiero
Ha OCHOBe BbIBOAOB, C/ie/IaHHbIX MO UToram
CUCTEMHbIX COBBITUIA

OnbIT, NONYYeHHBbI 13 MPOEKTOB MHTENEeKTYaNbHOM
cetu.

Bbicokuii ypoBeHb MPOHUKHOBEHWSA YCTPOWCTB Ha base
MHBEPTOPOB.

LLinpokoe BHeapEeHMEe CUCTEM HaKOMIEHUSA SHePrum.
MT 3 Metoabl, Moaenun 1 NPUEMBI OLLEHKN
rPO30BbIX Pa3pPAA0B, KauecTBa 3/IeKTPOIHepPrum
M KOOPAWHALUWN U30NALNN ANA YNYULLEHUA
XapaKTepUCTUK pa3BUBatoLLelica ceTu

Cuctema nepemMeHHOro 1U/vamn NOCTOAHHOTO ToKa
CBEPXBbICOKOTO HanpPsAXKeHws.

leHepauua Ha ocHoBe BU3, sHeprocncteMsl ¢ MHOXe-
CTBOM CU/IOBOW 3N1€KTPOHUKM U TATOBaA Harpyska.
OnacHble B3aMMOAeCTBNA MeX/y KOMMOHeHTaMu
3HeprocmcTemsl.

NCCNEAOBATENbCKUA KOMUTET C5
«PbIHKW 2/IEKTPOSHEPT U U PETYINPOBAHUE>
ELECTRICITY MARKETS & REGULATION

PS1The changing nature of markets and ancillary
requirements

Market adaptations to handle the value shift between
energy and services.

Markets and services to address inertia and resilience.

Role of markets with respect to aggregation and the
provision of network services.

Pricing approaches for emerging technologies and
impacts of those approaches.

MT 1 UsmeHeHne XxapaKTepa pbIHKOB

W AONOJIHUTE/NIbHBIX TPpe6oBaHUA

AzanTaums pblHka AN pelueHns npobaembl U3mMeHe-
HWA CTOMMOCTUN 3HEPTUN U YCAYT.

PbIHKV 1 ycyrv Ans pelueHus npobaem nHepLmmn

1 YCTONYMBOCTH.

Posb pbIHKOB B OTHOLLIEHWM arperaLuv 1 npeAocTtase-
HWS CeTeBbIX YCAYT.

MoaxoAbl K LieHOOOPa30BaHMIO MPUMEHUTENBHO K HO-
BbIM TEXHOIOMMAM M BO3ZENCTBME TaKMX MOAXOA0B.
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PS2 Changing role of regulators and standards

Role of regulators in the changing markets.

Evolving policy, standards, and guidelines to address
issues affecting markets.

Regulatory policies on transmission and distribution —
too little or too much.

PS3 Market designs for co-ordination of
generation and network investments

Markets and regulations to promote coordinated
investments.

Customer-driven market changes — the transition from
centralized to distributed planning.

Impacts of the changing nature of customers on
investments and markets.

The impact of peer-to-peer trading on the provision of
market services.

MT 2 MeHsAoWanAca posb perynaropos
M CTaHAAPTOB

Ponb PErynaTopoB B MEHAKOLWMNXCA PbIHKaX.

JBOANOLMS MONNTVKM, CTAHAGPTOB U PYKOBOASLLMX
NPVHLMMOB AN PELLEHNS BOMPOCOB, 3aTparMBaroLLmx
PbIHKM.

MonuTtnka perynnpoBaHus nepejaun n pacnpejene-
HVA: CIULLIKOM Maio UAW CANLIKOM MHOTO.

MT 3 PerynAaTtnBHaA CTPyKTypa pbiHKa
ANA KOOPAVNHVUPOBaHWUA UHBECTULUIA
B reHepaLuio 1 3/1IeKTPMUECKYIO CeTb

PbIHKW 1 perynsaTuBHas CTPyKTypa A1 KOOPAVHNPO-
BaHHbIX VIHBECTULIWIA.

3meHeHus PbIHKa, OﬁyC}'IOBI'IeHHbIe I'IOTpe6HOCTﬂMVI
KJNEHTOB — nepexoj OT LLeHTpaan3oBaHHOIo K pac-
npeAenéHHomy niaHWPOBaHMIO.

Baunaxuve MEHARLLLEeroca xapakrepa KJIMeHTOB Ha NHBE-
CTULUNN U PbIHKW.

BaunsHWe paBHOMNPaBHOW TOProB/N Ha NpeaocTaBe-
HWe PbIHOYHbIX YCAYT.

WCCNEAOBATE/IbCKUIA KOMUTET C6 .
«AKTUBHbIE CUCTEMbI PACMPEAENEHUA SNTEKTPO3HEPTW U PACMPEAE/NIEHHBIE SHEPTOPECYPCbI>»
ACTIVE DISTRIBUTION SYSTEMS AND DISTRIBUTED ENERGY RESOURCES

PS1 Advanced distribution system design
incorporating distributed energy resources

Configuring demand response and intelligent loads for
customer empowerment.

Exploiting local energy storage possibilities and
managing uncertainties.

Enabling multi-energy systems using intelligent
inverters and controls.

PS2 Enabling technologies and solutions for
distribution systems

Management and aggregation platforms for
Distributed Energy Resources.

Individual microgrid, multiple microgrid, and virtual
power plant design and control.

Rural electrification and off-grid distribution systems.

MT 1 Pa3paboTka ycoBepLUEHCTBOBAaHHbIX CUCTEM
pacnpegeneHuns 31eKTPO3HePrum, BKAKOUAIOLWMUX
pacnpeaenéHHyro reHepauuio

PerynvpoBaHue crnpoca 1 KoHGUryprpoBaHue NHTeN-
NIeKTyasIbHbIX Harpy30K ANs PacluMpeHunsi BO3SMOXHO-
cTeli noTpebuTteneii.

Vicnonb3oBaHmne BO3MOXHOCTEN 10KaNbHOTO aKKymy-
JINPOBaHWMA 3HEPTrn 1 ynpasiaeHne HeOI'IpeAeJ'IéHHO*
CTAMMWN.

Co3paaHune MHOrOypOBHEBbIX 3HEPrOCKCTEM C MO-
MOLLbIO MHTENNEKTYabHbIX UHBEPTOPOB V1 CPEACTB
ynpaBaeHuva.

MT 2 NepepoBble TEXHONOMMU U pellIeHUA

ANA CUCTEM pacnpeaesieHUs 31eKTPO3Heprum
Mnatpopmbl MEHEAXKMEHTA 1 arperaumnu Ans pacnpe-
AenéHHON reHepaLum.

npOeKTVIpOBaHI/Ie nynpassieHne NHANBNAYaNbHbIX MU~
KpoceTe|7|, MHOXeCTBEHHbIX MVIKpOCeTeI;I v BUpTYaib-
HbIX 3}1€KTpOCTaHLI,VIl7I.

dnekTpudmMKaLms Cenbckrx PanoHOB U aBTOHOMHbIE
CUCTeMbI pacrpeAenéHHON reHepaLmu.

OBBEAVHEHHDIE NT C2 U C6 - JOINT PS C2 AND C6

PS3 System operation challenges with increasing
distributed energy resources

Enhancing flexibility, reliability, and resilience.

MNT 3 Npo6aembl ynpaBieHnUs cuctemamm
npu yBeaiMueHnn o6bemMoB pacnpesenéHHon
reHepauuu

[MoBblweHne FM6KOCTV|, HaAEXHOCTN U yCTOl\;ILIMBOCTM.
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Providing grid services through aggregators.

Aggregator interaction.

OkasaHue ycnyr cetn NnocpeACcTBOM arperatopos.

B3anmogeiicTsue ¢ arperatopami.

VCCNEAOBATE/IbCKUN KOMMTET D1
«MATEPUA/bl N PASPABOTKA HOBbIX METOA40B MCNbITAHUN U CPEACTB ANATHOCTUKN»
MATERIALS AND EMERGING TEST TECHNIQUES

PS1 Testing, monitoring and diagnostics
Experience and insight from monitoring systems.

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

Data handling, analytics, and advanced condition
assessment.

PS2 Functional properties and degradation of
insulation materials

New stresses, e.g. power electronics, load cycling,
higher temperatures, and compact applications.

Materials with lower environmental footprint, during
production, operation, and disposal.

Characterisation methods for validating functional
properties.

PS3 Insulation systems of advanced components

Materials under high stresses, e.g. field stress, flux,
electric current, and frequency.

Experience and requirements for new test procedures
and standards.

Development of new materials, e.g. 3D printing;
lamination; casting; and

MT 1 UcnbiTaHUA, MOHUTOPUHT U ANAarHOCTUKa
OnbIT M HapaboTKN CUCTEM MOHUTOPUHTA.

HaaéXHOoCTb KOHTPO/IbHO-13MepUTebHOro 06opya0-
BaHWA 1 CUCTEM ANA UCMbITaHWA, MOHUTOPWHTA U AN-
arHoCTUKM.

O6paboTka faHHbIX, aHaNN3 U pacLUMPEeHHasn OLLeHKa
COCTOAHVA.

MT 2 dyHKUMOHaNbHbIE CBOWCTBA U Aerpasauuns
WU30/IALUOHHBIX MaTepuanoB

Hosble Harpysku, B TOM 4ncne, CNnoBas 3IeKTPOHWNKa,
LUNKANYHOCTb Harpy3ku, BbICOKMe TemnepaTypbl U KOM-
MakTHblE NPUMEHEHNA.

MaTepmanbl, OKasblBakoLme MeHbLlee BOSAeﬁCTBMe Ha
OKpYy>XaroLlyro cpey B npouecce Npon3BoOACTBa, 3KC-
nayatayum n ytnamsagmmn.

MeTogb! onpejeneHs XxapakTepucTvK As NpoBepKu
YHKLMOHa/IbHbIX CBOWCTB.

MT 3 N3onsaumnoHHbIe cUCTEMBI COBPEMEHHbIX
KOMMOHEHTOB

MaTepmanbl, noABep>KeHHbIe BbICOKMM Harpyskam: Ha-
I'Ipﬂ)KéHHOCTVI nosa, MarHUTHOMY MOTOKY, 3NeKTpuye-
CKOMY TOKY U YacToTe.

OnbIT v TpeboBaHWs K HOBbIM MPOLLEAYPaM UCMbITaHWI
¥ CTaHAapTaMm.

PazpaboTka HOBbIX MaTepranos, Hanpumep, 3D-ne-
YaTb; JaMUHUPOBaHWE, OTANBKA, aAANTVBHAA UK Cy6-
TpakTvBHas obpaboTka.

MNCCNEQOBATENbCKUA KOMUTET D2
«NHO®OPMALIMOHHbBIE CUCTEMbI U TENEKOMMYHUKALLUN»
INFORMATION SYSTEMS & TELECOMMUNICATION

PS1The impact of emerging information and
communication technologies on electric power
utilities

The potential of Machine Learning and Artificial
Intelligence improving operations.

Enhancing asset and lifecycle management using the
Internet of Things, Big Data, and Analytics.

The role of Blockchain in facilitating efficiency of
market operations.

MT 1 BanAaHMe HOBbIX MHPOPMALMOHHBIX
1 KOMMYHUKaLMOHHbIX TEXHOJIOT Ui
Ha 3/1eKTPOdHepreTMyeckme KOMnaHum

MoTeHuMan MalMHHOro O6yHeHMﬂ N NCKYCCTBEHHOTO
VHTeNNeKTa ANA ynydleHna OﬂepaLl,MOHHOﬁ AeAatenb-
HOCTW.

CoBepLUIEHCTBOBAHWE YrpaBAeHNs aKTUBAMU 1 XKU3-
HEHHbIM LIKIOM C MCMO/b30BaHUEM UHTEPHETA Be-
Ler, 6oNbLINX AAHHBIX U aHANUTUKN.

Posib pacnpesenéHHoli 6a3bl AaHHbIX B MOBbILIEHNM
3GPEKTVBHOCTU PbIHOYHbIX OMepaLynii.
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PS2 New cybersecurity challenges in the changing
electricity industry

Cybersecurity challenges in the use of the Internet of
Things, Big Data, and Cloud-based platforms.

Cybersecurity challenges related to Distributed Energy
Resources and interconnection of new flexibility
providers.

Identification of cybersecurity threats using Big Data
Analysis and Machine Learning.

PS3 Increasing operational efficiency using packet
switched communication technologies

Challenges in the migration to packet switched
networks.

Supporting the changing electricity industry with the
use of existing and new communication technologies.

Supporting time critical operational services with time
distribution and synchronisation.

MNT 2 HoBble npo6embl kn6ep6esonacHocTn
B MEHAIOLEIACA 3/1IeKTPOIHEPreTNYecKoii oTpacim

Mpobaembl kKnbepbe3onacHOCTU NPU NCMONb30Ba-
HWW MHTepPHeTa Bellel, 6ONbLUMX AaHHBIX U 06AaUYHbIX
naatpopm.

Mpob6nembl knbepbe3onacHOCTy, CBA3aHHbIE C pacrpe-
LeNéHHOW reHepaumeit n o6besuHEHVEM HOBbIX «rn6-
KVX» NOCTaBLUMKOB YCAYT.

BuisBneHve yrpos Km6ep6e3onaCHocm C MOMOLLbHO
aHanuza 6onbLmnxX AaHHbIX N MalWWMHHOTO o6yquvm.

MT 3 MoBbiweHne onepaLoOHHOK
3¢ HeKTUBHOCTU NPU UCNONIb30BAHNUN TEXHO/IOTUIA
CBA3M Ha OCHOBE KOMMYTaLUii NakeToB

Mpobaembl, cBA3aHHbIE C NEPEXOAOM K CETAM CBA3M
C KOMMYyTaLMeli NakeToB.

MoazaepskKa NCMOIb30BAHMS CYLLECTBYIOLLMX M HOBbIX
KOMMYHUKALIMOHHbIX TEXHONOTNIA B MEHAOLLeCs
3/1EeKTPOIHEPTETUKM.

Moaaep>kKa KPUTNYECKMX MO BPEMEHW onepaTyB-
HbIX CEPBUCOB C pacripefeneHvieM v CUHXPOHWM3aL e
BpeMeHU.
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