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UccnepoBaTtenbckumn komuteT A1 «Bpaliarowmecs anekTpuyeckme MallnHbI»

PS 1 / Developments of Rotating Machines and Experi-
ence in Service

NT 1 «Pa3paboTka M OonNbIT CEPBUCHOro Ob6CNy)XMBaHUA Bpallaro-
LWMXCH MaLLUUH»

— Design, manufacture, maintenance and performance im-
provements in generators and excitation systems and in
starting methods of pump storage units.

— Influence of customer specifications and grid operator re-
guirements on generator design and performance.

— New developments for improving the performance, design,
cost and flexibility of operation of large generators.

— Efficiency, operation, control and design of motors for power
stations and dispersed generation.

— KoOHCTpyKuMsi, N3roToBneHne, yCTaHOBKa, 3KCnyataumst n ynydie-
HWEe XapaKTepPUCTUK reHepaTopoB, CUCTEM BO3DYXOEHUSA U NYCKOBbIX
MeToaoB Anda obpaTtumbix rugporeHepatopoB-asuratenen FASC.

— Brnunanune cneumdukaumn 3akasdmnka n TpeboBaHuUn CUCTEMHOIO one-
paTopa Ha KOHCTPYKLUMIO N XapaKTePUCTUKN reHepaTopoB.

— HoBble pa3paboTku MO ynyyleHUo XapakTePUCTUK , KOHCTPYKLMMW,
CHWKEHUIO CTOMMOCTM U YBENUYEHUIO rMBKOCTU paboTbl MOLLHbIX
reHepaTopoB.

— KoatbdpumumeHT nonesHoro OencTBUS, PeXMMbl 3KCnryaTauuu, KOH-
CTpyupoBaHue gBuraTenen Ona 9NeKTPUYEcKUX CTaHUMM U CUCTEM
pacnpegeneHHon reHepauni.

PS 2/ Asset Management of Rotating Machines

MNT 2 «YnpaBneHne cpokoM cnyx06bl BpallaloWmxXcs MalluH»

— Refurbishment, replacement, power up-rating and efficiency
improvement of aged generators and associated project
cost benefit analysis.

— State of the Art equipment and experience with Robotic in-
spections.

— Improvements in monitoring, diagnosis and prognosis sys-
tems.

— PekoHcTpykuns, 3ameLlenne, yBenmyeHne MOoLLHOCTU 1 NOBbIWEHME
3 PEKTUBHOCTM reHepaTopoB C GONbLUMM CPOKOM CryX0bbl U pacyeT
BbIro OT MOAEPHM3aLNN.

— Hosenwee obopyaoBaHue n onbIT
WHCMEKUMN reHepaTopoB.

— YnyyuweHne cUcTeM MOHUTOPWUHra, AUArHOCTUKM U METOAOB MPOrHo-
31MpPOBaHUS.

pOGOTOTGXHVI‘-IGCKVIX MEeTOoa0B

PS 3 / Rotating Machines for Renewable and Dispersed
Generation

NT 3 « Bpawawwmeca MawuHbl AN BO30OHOBNAEMbIX MCTOYHM-
KOB 3HEeprum v pacnpegeneHHon reHepauum»

— Design, manufacture, generator costs, efficiency, monitoring
and diagnosis.

— KoHcTpyupoBaHue, W3roToBfieHWE, CTOMMOCTHbIE XapaKTEPUCTUKWU,
3PPEKTUBHOCTb, MOHUTOPUHI N MarHOCTUKA.




Effects of faults and system disturbances on design and
control strategies.

Evolution and trends in machines for renewable generation.

— BnusaHue aBapun n CUCTEMHbIX HApyLLUEHUA Ha KOHCTPYKLUUIO U CTpa-
Teruo perynmpoBaHus.

— OBonNOUUA N TEHAEHUMM B Pa3BUTUM MaLUWH A5 BO30OHOBMSEMbIX
NCTOYHWNKOB HEPIUM.

UccnepoBaTtenbckumn komuteT A2 «TpaHcdopmaTopbi»

PS 1/ Advances in transformer diagnostic and monitoring

NT 1 «[JocTUXXeHna B AUAarHOCTUKE U MOHUTOpPUHre TpaHcdopma-
TOopoB>»

Innovative practices for data interpretation and condition as-
sessment: prognosis, case studies and success stories.

Diagnostics, monitoring, maintenance and operation infor-
mation for strategic management of a transformer fleet.

Specification, integration, and management of monitoring
systems to ensure effective utilization of data.

— WMHHOBaUMOHHAA NpakTMKa UHTeprnpeTaunmn gaHHbIX U OLEHKU COCTO-
AHUA: MPOrHO3, UCCrnefoBaHWE XapaKTepHbIX CryvYaeB U UCTOPUN
YCNEeLHON OLEHKN COCTOAHUS.

— WHpopmauusa no gmarHoCcTuke, MOHUTOPUHTY, TEXHUYEeCcKoMy obcny-
XUBAHUIO N JKCnyaTauum Onsi cTpaTternyeckoro ynpasrieHus nap-
KOM TpaHCopMaTOpOB.

— TexHun4yeckne xapakTepuCcTUKU, UHTerpaumsa n ynpasneHme cuctema-
MU MOHUTOPUHra ans obecneyeHnst 3PEPEKTUBHOMO NCMNOMb30BaHUS
OaHHbIX.

PS 2/ EHV / UHV and EHV DC / UHV DC Transformers and
their components

NT 2 «TpaHccopmMmaTopbl U KOMMOHEHTbI ANA ceTen CBepX- U yrb-
TPaBbICOKOIro Hanpsi>keHUs1 NOCTOAHHOIro ToKa»

Specification, design, material, manufacturing and testing
requirements and facilities.

Transportation constraints, installation, commissioning, reli-
ability, operation and maintenance.

Shunt reactors.

— TexHuUYeckme xapakTepUCTUKU, KOHCTPYKUUS, MaTepuansbl, Tpebosa-
HMSA 1 CPeACcTBa AN NPOU3BOACTBA U UCMbITAHUMA.

— OrpaHunyeHust Npy TpaHCNOPTUPOBKE, YCTaHOBKA, BBOA, B 3KCMyaTa-
LMo, HaAEXHOCTb, aKCnnyaTauust u obenyxuneaHve

— LWyHTnpyowme peaktopsl.

PS 3/ Transformer windings

NT 3 «<O6MOTKM TpaHCchopMaToOpOB»

Design, manufacturing processes, application and perfor-
mance of different winding types and material, experience
with new insulation materials.

Experience and evaluation of winding mechanical (short-
circuit and load noise), thermal, dielectric and efficiency per-

— KoHcTpyKumMsi, Npon3BOACTBEHHbIE MPOLECCHI, MPUMEHEHNE U Xapak-
TEPUCTUKM PasnnYHbIX TUNOB OOMOTOK U MaTepuanos, OMNbIT C HOBbI-
MW U30MSILUMOHHBIMM MaTepuanamu.

— OnbIT N oueHka MexaHudeckux (cunbl nNpu K3 n Bubpaumm npu
Harpyske), TensioBbIX U U3ONALNOHHBLIX XapaKTePUCTUK U apeKTnB-




formance.

— Effects of ageing and maintenance practices on winding
performance.

HOCTU OOMOTOK.

— BrnmnsiHme ctapeHua u npaktukm obCnyXmBaHUs Ha XapakTepUCTUKU
ODOMOTOK.

UccnepoBaTtenbckumn komuteT A3 «BbICOKOBONMbTHOE 060pyaoBaHUe»

PS 1/ High voltage equipment for emerging power system
conditions

NT 1 «O6opynoBaHMe BbICOKOrO HanpshKeHUA Ons HenpeaBuAeH-
HbIX YCNOBUX paboTbl 3HEProcucTeMbI»

— Requirements for AC equipment, e.g. disconnecting switch,
earthing switch, instrumental transformer.

— Requirements for DC equipment, e.g. DC circuit breaker,
disconnecting switch, earthing switch, surge arrester / varis-
tor.

— Developments in testing and verification.

— TpeboBaHusi K 0OOpPyAOBaHMIO MEPEMEHHOrO TOKa, Hanpumep, K
pasbeauHUTENsIM, 3a3eMnuMTensM, M3MepuTenbHbiM TpaHcdopma-
TOpam.

— TpeboBaHus kK 060pynOBaHUIO NOCTOSIHHOIO Toka, Hanpumep DC BbI-
KnoyaTensm, pasbeauHUTENsM, 3as3eMnuTensM, po303alUTHbLIM
paspsgHvkam/Bapuctopam.

- yCOBepLIJeHCTBOBaHVIFI B NCNbITAHNAX U NMNPOBEPKaXx.

PS 2 / Lifetime management of transmission & distribution
equipment

NT 2 «YnpaBneHune cpokoMm cnyxbbl obopyaoBaHus nepepayvv u
pacnpeaeneHus»

— Impact of maintenance, monitoring, diagnostics.

— Influence of environmental and operating conditions.
— Optimized maintenance practices.

— Mitigation methods for overstresses and overloads.

— Brnmnanue texHnyeckoro O6CJ'Iy)KI/IBaHI/IFI, MOHUTOPWUHIra, ANarHOCTUKN.

— BosgencTtene ycnosBun okpyxawoLlen cpefbl U yCrioBur 3KcnryaTa-
uuu.

- npaKTVIKa onTMMnN3nNpPoBaHHOIO TEXHNYECKOIro O6CJ'Iy)KVIBaHVI$I.

— MeToabl cMsAryeHna nNocneacTBU OT MepeHanps>keHun n neperpy-
30K.

PS 3 / Application of information technology tools for
development & management of high voltage equipment

NT 3 «MpumeHeHne cpencTB MHGPOPMALIMOHHBLIX TEXHOMOrMM Ans
pa3paboTkM M ynpaBneHus ob6opyAoBaHMEM BbICOKOro Hanpsixe-
HNsA»

— Advanced simulations and design tools.
— Integration of intelligence into high voltage equipment.
— Translating data into useful information and actions.

— MepepnoBble cpeacTea MoOAENNPOBAHNS U NPOEKTUPOBAHUS.

— WHTerpaums nHTennekTyanbHbIX CUCTEM B BbICOKOBONIbTHOE 00OpPY-
JOBaHue.

— [NepeBoa 6a3 AaHHbLIX B MONE3HY MHOPMaUUIo 1 npeanpuHumae-
Mble JEeNCTBUS.




UccnepoBaTtenbckun komuteT B1 «A3onupoBaHHbIe kKabenu

PS 1 / Feedback from newly installed or up graded cable
systems

NT 1 «CoobweHna 0 BHOBb NPOJSIOXKEHHbIX UNN MOAEPHU3UPOBAH-
HbIX KabenbHbIX CUCTeMaX»

Design, installation, operation and techniques to improve
safety from induced voltages and currents.

Advances in testing and relevant experience.

Lessons learnt from permitting, consent and implementation
of mitigation measures.

- npOGKTI/IpOBaHVIe, MOHTaX OJ3Kcnnyatauma u MeTodbl NOBbIWLEeHUA
3alnTbl OT HaBeAEHHbIX HGI'IpFI)KGHVIVI N TOKOB.

— JdoctmxeHusa B 06r1acT UCNbITaHUA N COOTBETCTBYIOLLNIA ONbIT.

— YpoKu, U3BMnevYeHHbIe U3 NONyyYeHUsa paspeLleHuin, cornacoBaHum wu
OCYLLECTBNEHNE MEPONPUATUN NO CHUXXEHUIO PUCKOB.

PS 2 / Best use of existing cable systems

NT 2 «Hanbonee adhdekTMBHOE MCNONb3OBaHUEe CYLECTBYHOLWMX
KabGenbHbIX CUCTEM»

Condition assessment, diagnostic testing and monitoring of
cable systems and accessories.

Upgrading methodologies and related experience.

Trends in maintenance strategies, remaining life assess-
ment and asset management.

— OueHKa TeKyLllero CoCTOSAHUA, AnarHOCTUKa U MOHUTOPUHI Kabenb-
HbIX CUCTEM N apMaTypbl.

- COBepLIJeHCTBOBaHVIe METOAUVK N CBA3aHHbIN C 3TUM ONbIT.

— TeHAeHUUn B cTpaTernm TeXHNYECKoro obcnyxnBaHms, OLEHKN OCTa-
TOYHOrO pecypca 1 ynpaBneHus akTuBamu.

PS 3/ Insulated cables in the Power System of the Future

NT 3 «<N3onupoBaHHbIe Kabenu B aHepreTM4ecKon cucteme oyay-
Lero»

New functionalities, innovative cable designs, accessories
and systems.

Advances in modelling.
Environmental challenges for future cable systems.

Longer lengths and higher voltage levels for AC and DC
Cables.

— HoBble gyHKLMOHaNbHbIE BO3MOXHOCTU, UHHOBALUMOHHbLIE KOHCTPYK-
uun kabenen, apmaTypbl U CUCTEM.

— [HocTtmxeHnus B ob6rnactn MogenmpoBaHus.

— OJkonornyeckne npobnembl, cBsA3aHHbIE C KAabenbHbLIMM CUCTEMaMK B
Oyaywem.

— Haubonblumve AnuHbI U HamBbICLUME YPOBHU HanpshkeHust ans kabe-
nen NnepeMeHHOro U NOCTOSIHHOTO TOKA.

UccnepoBaTenbckumm komuteT B2 «Bo3ayLiHble IMHUKY

PS 1/ Overhead Lines for high power transfer capacity

NT 1 «Bo3aywHbie nuHUM ans nepeaaym 6onbLLON MOLWHOCTU»

— Design for AC and DC Lines including dedicated metallic

return.

— [MpoekTnpoBaHne NUHUI NEPEMEHHOIO U NOCTOSIHHOIO TOKA, BKMOYas
Bbl€NEeHHbI NPOBOAALLNN BO3BPATHbINA ANIEMEHT.




— Climatic and environmental considerations.

— Influence of operational aspects on reliability and line secu-
rity.

— Knnmatudeckne n akonornveckme peLweHnA.

— BnusiHMe akcnnyaTauMOHHbLIX acnekToB Ha HagéXHoCTb U Gesonac-
HOCTb NIUHUN.

PS2 /| Project construction and

maintenance

management,

NT 2 «YnpaBneHne npoekTUpoBaHUEM, COOpPYXEeHUEeM U 06CryXu-
BaHMeM»

— New methods including replacement and refurbishment.
— Experience with contracting and financing models.

— Reliability evaluation of installed components and their
change with time.

— Hosble MeTOAbl, BKNOYaOLWME 3aMeHY U PEKOHCTPYKLMIO.
— OnbIT UCMNONb30BaHUSA KOHTPAKTOB U (PUHAHCOBbLIX MOAESEMN.

— OueHka HagéXHOCTW YCTaHOBINEHHbIX KOMMOHEHTOB U UX U3MEHEHWe
CO BPEMEHEM.

PS 3/ Application of new materials and technologies

NT 3 «[pnMeHeHne HOBbIX MaTeprnanoB U TEXHONOMNN»

— Conductors, insulators, fittings and structures.
— Experience and trends.
— Specification and test requirements for line components.

— [NpoBopga, nsonaropsbl, MIMHENHAA apMaTtypa 1 Onopbl.
— OnbIT 1 TEHAEHUUN.
— Cneundukaumnmn n TpedboBaHNS K UCNbITAHUAM 3NTEMEHTOB JIMHUMN.

UccnepoBaTtenbcknun komuteT B3 «MoactaHuun»

PS 1/ Advances in substation technology

NT 1 «docTmxeHna B obnactu texHonorun noacraHuum (MC)»

— GIS and GIL developments including DC technologies.
— Integrating Non-Conventional instrument transformers.

— Integrating new materials and new technologies into substa-
tions.

— Paspabotkn KPY3 n J1OI1 ¢ anerasoBon nsonauuen, B TOM 4ucne
TE€XHOMOrMM NOCTOSIHHOMO TOKA.

— BHeapeHue HeTpaauLMOHHbIX U3MEpPUTENbHBIX TPaHC(OPMaTOPOB.
— BHeapeHue Ha noacTaHUMsX HOBbIX TEXHOMOIMIA U MaTepuarnos.

PS 2 / Developments and new thinking in substation
design

NT 2 «CoBpeMeHHble pa3paboTKu U HOBOE BUAEHWE KOHCTPYKLUN
ne»

— Integrating IEC 61850 into existing substations.
— Maximising substation availability.

— Modular, pre-fabricated, fast deployment and off-shore sub-
station solutions.

— Adaption of substations to meet emerging power system re-
guirements.

— BHepgpeHne MOK 61850 Ha cywecTtsytowme I1C.

— [loBbiweHne HabnwogaemocTu NC.

— MogaynbHble, 6bicTpoBO3BOAMMbIE N MOpckue MC.

— YcoBepLueHcTBoBaHUe [1C K HOBbIM TpebOBaHUSIM 3HEPrOCUCTEMBI.




PS 3/ Evolution in Substation Management

NT 3 «3Bontouus B ynpasrneHuu MNC»

Risk quantification and optimised asset decision making,
substation economics, maintenance management.

Customer and stakeholder interaction with design and life
cycle management.

Substation asset performance, residual life, health and con-
dition metrics.

Substation auxiliary and ancillary systems.
Knowledge management, design methodologies and train-
ing.

KonnyecTBeHHasi OLeHKa PUCKOB W NMPUHATME PeLUeHWUiA Mo OnTUMMU-
3aumm obopyaoBaHusi, 3kOHOMUYeckme nokasatenu MNMC, ynpaenexve
TEXHUYECKMM OBCIYKUBaAHUEM.

BsanmogencTene 3amHTEpeCcOBaHHbLIX CTOPOH MO BOMNpocaM MpOeK-
TMpoBaHua NC 1 ynpaBneHus CPOKOM 3KCnyaTauum;

Mpon3BOAMTENBHOCTbL, OCTATOYHbIA CPOK CNYXObl 1 NokasaTtenun Tex-
HU4eckoro coctosaHms obopyaosanus INC.

BcnomoratenbHble cuctems 1C.
YnpasneHne nHopmaumen, Metogbl NpOEKTUPOBaHNS 1 0By4YeHue.

UccnepoBaTtenbckun komuteTt B4
«dneKkTponepenayn NOCTOAHHbIM TOKOM BbICOKOIO HanpsiXXeHUsA U CUNoBas 3N1EKTPOHUKa»

PS 1/ HVDC systems and their applications

NT 1 «Cucrembl HVDC 1 o6nactn nx npumeHeHusa»

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

Application of new technologies in HVDC, HVDC Grids /
Multi-Terminal HVDC.

Refurbishment and upgrading.
Service and operating experience.

[MnaHupoBaHue n peanunsauua npoektoB HVDC, Bknioyas TexHUKO-
9KOHOMUYeckoe 0BOCHOBAHWE, CXEMHbIE PELLEHUS, MPUCOEaUHEHNE
BO30OHOBMSAEMbIX UICTOYHMKOB 3HEPINN, IKONOrMYECKNE acneKThbl.

MpnmeHeHne HoBbIx TexHonormn B HVDC, ceTax NOCTOAHHOrO Toka,
MHOroTepMUHarbHbIX 3NeKTpornepeaayax NOCTOAHHOIO TOKa BbICOKO-
ro HanpPsPKEHWUS.

PekoHCTpyKUns 1 mogepHu3auus.
OnbIT aKcnnyartaumm.

PS 2 / FACTS and other Power Electronic (PE) systems for
transmission

NT 2 «<FACTS n gpyras cunoBasi 3fIeKTPOHUKA ANA 3neKTponepe-
nay»

Planning and implementation including, need, justification,
FACTS devices for renewables, environmental and eco-
nomic assessment.

Application of new technologies.
Refurbishment and upgrading.

[MnaHupoBaHue n peanusauus npoektoB FACTS, Bknoyas TexXHUKO-
9KOHOMMYeckoe 06OCHOBaHNE, CXeMHble peLLeHUs, NPUCOeaNHEHNEe
BO30OHOBMSEMbIX UICTOYHMKOB 3HEPINK, IKONOrMYECKNE acneKThbl.

[MpuMeHeHe HOBLIX TEXHOSTOMNNA.
PeKkoHCTpyKUMA n MogepHu3aums.




— Service and operating experience.

— OnbIT aKkcnnyartaumu.

PS 3 / DC and other Power Electronic (PE) systems for
distribution

NT 3 «[oCTOAHHBLIN TOK U CUNOBasA 3NIeKTPOHUKA ANA pacnpeaenu-
TeNbHbIX 3IeKTPUYECKUX CeTen»

Applications for harvesting and integration of renewables,
power quality improvements and increasing asset utilisation.

Service and operating experience.

Planning and implementation including need justification,
environmental and economic assessment.

New concepts, designs and control algorithms.

MpumeHeHne Ona npucoeaMHeHusi BO30OHOBMAAEMbIX WCTOYHMKOB
3Hepruu, ynydlweHnsa KayecTBa SNEeKTPOSHepPrun u yBrevyeHus ag-
GPEKTUBHOCTUN UCMONbL30BAHUS KanuTaroBIOXKEHWUMN.

OnbIT akcnnyaTauumm.

lMnaHnpoBaHMe 1 peanu3auusi, BKNKOYasi TEXHUKO-3KOHOMMUYECKOEe
000CHOBaHNE, CXEMHbIE PELLEHNS, S3KONOrMYECKNE acnekThbl.

HoBble cxemMHble peweHnda, anroputMmbel ynpaslieHUa U perynnpoBa-
HUA.

UccnepgoBaTenbCKMn KOMUTeT

B5 «PenenHas 3awmra n aBTomaTtuka»

PS 1/ Protection Automation and Control System (PACS)
Optimization and Life Time Asset Management

NT 1 «OnTummnsauma cuctem 3awuTtbl, ABTOMatMsaumm u Ynpas-
nexnua (PACS) n ynpaBneHue PACS B TeueHue BCero cpoka Cryx-
ObI»

— Lifecycle management of existing PACS including mainte-
nance and design.

— Optimization and improvement in lifecycle management of
PACS by design modifications.
— Optimization techniques including functional integration, use

of process bus and interfacing and monitoring of HV equip-
ment and infrastructure.

— Ynpasnenue cywecteyowmmm PACS B TeyeHMe BCEro cpoka Cryx-
Obl, BKMOYasa NPOEKTMPOBAHNE N TEXHNYECKOE ODCNyXMBaHME.

— OnTMMmMsaums M yCOBEpPLUEHCTBOBAHME  YNpPaBIiE€HUS XU3HEHHbIM
uyukriom PACS nyteM nameHeHunin NPOEKTHbIX peLleHUH.

— ONTUMM3aUNOHHbIE METOAbl, BKMNHOYaKLWMe WHTErpaumio yHKUMNA,
NCMNOSIb30BaHME LWUMHbI Mpouecca, MOHUTOPWUHI BbICOKOBOSIbTHOIO
0bopyfoBaHus, KOOPANHALMIO C HUM U MHAPACTPYKTYPOMN.

PS 2 / Coordination of Generator and power system
Protection

MNT 2 «CornacoBaHue 3aWmT reHepPaTopoB N ceTn»

— Requirements for power plant protection to cater for devel-
oping stress points.
— Generator protection security for recoverable grid events.

— Power plant protection schemes and backup setting criteria
to enhance grid stability.

TpeboBaHMs K 3alUMTE INEKTPUYECKUX CTaHUMIA Ans npeaoTspalle-
HUSI Pa3BUTUSA KPUTUYECKNX PEXXMMOB.

HapexHocTb paboTbl 3alMTbl FeHepaTopoB B peXMMax BOCCTaHOB-
neHns ceTw.

Cxembl 3aluThl ANNEKTPUNYHECKNX CTaHUUn n Kputepun 3agaHna ycra-




BOK pe3epBHbIX 3alUT A1 NOBbILLIEHUS YCTONYMBOCTU paboThl 3HEp-
rOCUCTEMBI.

UccnepoBaTtenbckum komuteT C1 «MMnaHnpoBaHne pasBUTUA IHEProcUCTEM U IKOHOMMKa»

PS 1 / State of the art approaches and standardization in
asset management decision making

NT 1 «CoBpemMeHHble noaxoabl U BOMPOCHLI CTaHAapTuM3auum B
npouecce NPUHATUA peLleHus Npu ynpaBneHumn akTuBamMmm»

— Life-cycle cost-based techniques.
— Using enhanced asset data and information.

— Investment requirements for better integration of transmis-
sion and distribution.

— MeToaunkn, ocHOBaHHbIE Ha onpeferneHun U y4yéTe 3atpaTr Ha BCEM
XWU3HEHHOM LMKIie obopyaoBaHus.

— Wcnonb3oBaHune pacluMpeHHbIX AaHHbIX U MHopMaLmmn 06 akTuBax.

— [NoTpebHOCTb B MHBECTULMAX ONS YNyYLWEHUss UHTerpaumm nepena-
HoLen n pacnpegennTenbHOn ceTu.

PS 2 / Interface and allocation issues in planning T&D
networks with multi-party projects

NT 2 «Bzanmopgencrteme npu nnaHUpoBaHUM pa3BUATUA Nepeaaro-
lwen 1M pacnpeaenvuTesibHOM ceTu ANs NPOEKTOB C y4YacTUeM He-
CKOJIbKMX CTOPOH>»

— Business models for sharing of costs, benefits and risks be-
tween parties; approvals from different authorities.

— Centralisation or decentralisation of system design deci-
sions.

— Examples: interconnectors; distribution-transmission inter-
face; system services from external systems, e.g. distribu-
tion, neighbouring transmission.

— BusHec mogenn pacnpegeneHus 3atpar, NpMbbINN N PUCKOB MeXay
CTOPOHaMK; MPOLIECC COrfacoBaHUA Pa3fMYHbIMU CTPYKTYpamun (op-
raHamu BnacTm).

— UeHTpanu3oBaHHbIM U AeueHTpann3oBaHHbIN NOAX04 K MPUHATUIO
NPOEKTHbIX PeLLEeHUN.

— [NpuMepbl: MEXCUCTEMHbIE CBSA3W; B3aMMOCBSA3b Nepeaatollen u
pacnpedenuTensHo CeTW; CUCTEMHble YCMyriM, OKasblBaeMmble
BHELULHUMW 3HEProcUcCTEMaMW, HaNpUMep, Ha YpOBHE pacnpenenv-
TENbHOW CeTU B3anMHbIX OOMEHOB.

PS 3 / New system solutions and planning techniques for
flexible and robust system plans

NT 3 «<HoBble cUcTeMHble pewweHna U MeToabl NfIaHUPOBaHUA ANA
obecne4yeHnss rMOKNX U HageXHbIX NePCNeKTUBHbLIX MJSIAaHOB pa3BU-
TUA 3HEProcUCTEMbI»

— Taking into account environmental and social impact using
scenario based techniques.

— Achieving optimal solutions for the entire power system with
all stakeholders.

— YYET BO3AENCTBUS Ha OKPYXaloLLylo cpefy M couManbHOro Bo3nen-
CTBWSI, UCNONb3ysi METOAbI HA OCHOBE Pa3fiMYHbIX CLiEeHapueB.

— [lony4eHne onTManbHLIX PeLleHn OS1 BCeW 3HEepProcucTemMbl npu
y4yacTUKN BCEX 3aUHTEPECOBAHHbLIX CTOPOH.




— The particular cases of embedded HVDC, offshore grids
and the technological fit of system services from renewable
energy source

— KOHKpeTHble NpuMepbl UHTErpMpPOBaHHbLIX OOBLEKTOB MOCTOAHHOIO
TOKa BbICOKOrO HanpshKeHns, NoABOAHbLIX CETEN U TEXHOMOMMYECKOro
COOTBETCTBUSA CUCTEMHbBIX YCIyr, NPeAoCTaBMSEMbIX 3IEKTPOCTaH-
umsamm Ha BUD.

UccnepoBaTtenbckumn komuteT C2 «PyHKLUMOHNPOBaAHUE U ynpaBneHne 3HeprocucTtemMm»

PS 1 / Grid operation solutions to changes in generation
mix including distributed and renewable generating
resources

NT 1 «YnpaBneHue 3HEpProcucTeMou B YCNOBUAX WU3MEHEeHUW B
CTPYKType reHepauuu, BKIKOYasa pacnpenenieHHyr reHepauuro u
BUD»

— Monitoring, operation and control of frequency and voltage.

— Control of stability including excitation system, power stabi-
lizers, governors and converters (due to decreased system
inertia).

— Managing integration of HVDC into the interconnected pow-
er grid.

— MOHUTOPWHT, perynmpoBaHne U KOHTPOSb YaCcTOTbl U HaNPsPKEHUS.

— KoOHTpOnb yCcTOMYMBOCTM, BKNtOYasi cucteMbl BO3OyXXaeHus, peryns-
TOpbl, CUCTEMHbIE cTabunuaaTtopbl, TYypbuHbl U NnpeobpasoBatenu (B
YCINOBUAX YMEHbLUEHNSA NHEPLIMN CUCTEMBI).

— YnpaBneHwe vHTerpaunen ycTpomcTB NOCTOSAHHOIO TOKa B 9HEpProcu-
cTemMax.

PS2 / Managing system disturbances and system
restoration

NT 2 «OpraHnsauua ynpaBneHus Npu aBapunMHbIX BO3MYLUEHUAX U
BOCCTaHOBJIEHUM 3HEProcucTemM»

— Essential load and critical generator consideration.

— Disturbance management and restoration strategies, includ-
ing cross border approach.

— TSOs/DSOs/Grid User Cooperation requirements.

— Y4yeT HeobXxoaNMOKM Harpy3km n KpUTUYECKUX 00 bEMOB reHepaunn.

— YnpaBneHve npuv aBapuiHbIX BO3MYLLUEHUSX W CTpaTernm BOCCTa-
HOBNEHUS, BKMOYasi BOMPOCHI MEXrocygapCTBEHHOW B3aMMOMNOMO-
LK.

— TpeboBaHus No B3anMoOeNCTBUIO OnepaTopoB nepefarowmx u pac-
npegenuTenbHbIX CETEN, a TakKe noTpebutenen.

UccnepoBaTtenbckun komuteT C3 «BnnuaHue aHepreTUKN Ha OKpYyXXaroLLyro cpeay»

PS1 / Environmental liabilities of transmission and

distribution assets

NT 1 «9konornyeckme obsA3aTenbCcTBa Nepegawwmx U pacnpege-
NUTENbHbIX CTPYKTYp>»

— Best practices regarding prevention, investigation and re-
mediation of environmental damage.

— Operational and financial impact on property transfer and
grid projects (substations, cables & lines), and of incidents

— MepepoBas npakTMka B o6nacT npeaoTBpalleHnsi, paccnenoBaHms
N NuKBnaauun yuiepba okpyxatowen cpege.

— BnusiHue BonpocoB akcnnyaTaumm U OMHAHCOB Ha nepegady cob-
CTBEHHOCTM W CeTeBbIX NPOEKTOB (NOACTaHUMK, Kabenu n NuHuK), u




on existing assets.

— Methodologies and techniques for environmental due dili-
gence audits.

WHUMAOEHTOB Ha CYLLECTBYOLLME aKTUBbI.
— MeToankun 1 TeXHONOrMM NPOBEAEHUS KONOIMYECKOro ayauTa.

PS2 /| Overhead cables:

acceptability issues

lines and underground

NT 2 «Bo3gylwHble NUHUMKU M NoA3eMHble Kabenu: Bonpocbl npwu-
eMnemMocTun»

— Specific impact assessments (e.g. EMF, visual impact, bio-
diversity, noise, soil heating, land use, grid losses) during
life-cycle of the assets.

— Mitigation and compensation policies and measures.

— Strategies, methodologies and techniques for stakeholder
engagement.

— KOHKpeTHble oueHkM Bo3aencteusi (Hanpumep, OMI1, BuayanbHble
BO3aencTene, buopasHoobpasune, LWyMm, HarpeB NO4YBbI, 3€MSIENOSb-
30BaHue, NoTepu B CETAX) B TEYEHMUE XKM3HEHHOro LuMKna obopyao-
BaHWA.

— Monutnka un Mepbl CMAr4YeHna 1 KomneHcauun.

— CrtpaTernm, MeToaukM U TEXHOSOrMM B3aMMOAENCTBUS C 3auUHTepe-
COBaHHbIMW CTOPOHaMM.

PS 3 / Climate Change: Implications for Electric Power
Systems

NT 3 «NameHeHne knumaTa: NocrneacTBUA ONA 3NEKTPO3IHepreTu-
YeCKUX CUCTEM»

— Methodologies and techniques to improve grid energy effi-
ciency.

— Greenhouse gas (GHG) emissions accounting and reduc-
tion measures for T&D companies.

— Risk assessment, resilience and adaptation measures.

— MeTtoponormm n MeToAUKM NOBLIWEHUS QHEProaddEKTUBHOCTHN
31eKTPOCeTEBOro KOMMIIeKca.

— Mepbl gna T&D komMnaHUn MO CHWXEHUIO 1 y4eTy BblIOpOCOB NapHu-
koBbIx rasos ().

— OueHKa pUCKOB, YCTOMYMBOCTU U Mepbl N0 aganTauum.

UccnepoBaTtenbckun komutetT C4 «TexHUYeCcKue xapakTepucTUKn IHEeprocucTteM»

PS 1 / Impact of inverter based generation and Energy
Storage

NT 1 «Bo3pencTtBue Ha (hpyHKLUMOHMPOBaAHUE IHEProCUCTEM reHe-
pauum Ha 6a3e MHBEPTOPHbLIX TEXHOJNIOTMN, a TaKXKe CUCTEM HaKon-
JIEHUA IHEepPrumn»

— Potential improvement of power system dynamic perfor-
mance from new functionalities.

— Challenges for system dynamic performance caused by
high penetration levels (especially in island systems).

— Modeling, measurement and assessment of PQ and EMC
related issues.

- lequeHme AONHAMNYECKNX XapPaKTepUCTUK SHEProcncrtembl C nosAB-
NleHneM HOBbIX d)yHKLI,I/IOHaJ'IbeIX BO3MOXHOCTEMN.

— 3agaun obecneyeHns AMHAMUYECKNX XapaKTepUCTUK pyHKLMOHNPO-
BaHWsi SHEPrOCUCTEM C BbICOKMM YPOBHEM MPOHUKHOBEHWUSI reHepa-
UMM Ha 6a3e MHBEPTOPHbLIX TEXHOMOMMI U CUCTEM HAKOMIEHUS SHep-
TMn.
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— MogpenvpoBaHue, U3aMepeHue 1 oLeHKa napaMeTpoB KayecTBa anek-
TPOSHEPTNU U ANEKTPOMArHUTHON COBMECTUMOCTMU.

PS 2 / Challenges with modeling and evaluation of
lightning performance and insulation coordination in the
power system of the future

MNT 2 «MpobnemMbl MmogenNMpoBaHMA U OUEHKU BO3OENCTBUA MOIJI-
HUK, a TaKKe KOOpAMHaLMA U3ONALUN B 3Heprocucrtemax oyayue-
ro»

— Transient analysis and modeling for HYDC and large re-
newable power plants.

— Analysis of, and operational experience with, lightning per-
formance in high-voltage networks, including detection sys-
tems and lightning attraction models.

— Methods for the analysis of transient and temporary over-
voltages and their impact on high voltage equipment includ-
ing suitability of standard wave forms.

— MogenupoBaHne 1 aHanu3 nepexoaHbiX NPOLEeccoB, NPOUCXOAALLMX
B 000pyaoBaHMM NMOCTOSIHHOIO TOKAa BbICOKOTO HaMNpPshKEeHWsa 1 Kpymn-
HbIX 3MeKTpocTaHumax Ha 6ase BNO.

- npaKTVIKa KCcnnyataunMnm n aHanua BO34ENCTBMA MOJSIHUM Ha CeTu
BbICOKOIo HanpaxXeHumd, B TOM 4ucne npmMeHeHme cCuctemMm pacno-
3HaBaHWUA 1 Moaenen NPUTAXXEHUNA MOJTHUN.

— MeToabl ons aHanusa nepexodHbiX NMPOLIECCOB M KpaTKOBPEMEHHbIX
nepeHanpspkeHnn, a Takke MX BO3AENCTBUS HA BbICOKOBONbTHOE
obopygoBaHue, B TOM 4ucrne MNPUMEHMMOCTb (DOPM BOJSIHbI CTaH-
[AapTHOro rpO30BOr0 MMMYIbCa HaNPsHKEeHNs.

PS 3 / Bridging the gap between EMT , FEM and positive
sequence grid simulation

NT 3 «KomMGuMHMpOBaHMe MeTOAOB aHanusa 3NeKTPOMAarHUTHbIX
nepexoaHbIX NpoLeccoB, METOAOB KOHEYHbIX 3J/IEMEHTOB U Nps-
MOW nocrnenoBaTeNbHOCTU NPU MOAENMPOBaHNM 3HEProCUCTEMbI»

— Limitations of positive sequence modeling methods and
techniques.

— Hybrid EMT-positive sequence modeling methods, especial-
ly for HYDC and inverter based generation.

— Advanced numerical techniques in modeling and simulation,

such as high frequency transformer modeling, finite element
methods and finite difference time domain methods.

— OrpaHnyeHnss METOAOB M CpPeacTB MOAENMPOBAHMS NPSIMON nocrie-
AoBaTENbHOCTH.

— mbpugHble mMeToabl MOAEenuMpoBaHWA (NPAMON NocneaoBaTenbHO-
CTU N 3ANEKTPOMarHUTHbIX NepexoiHbIX NpoLeccoB), B 0COBEHHOCTU
ana obopyaoBaHMst MOCTOSIHHOIO TOKa BbICOKOrO HanpsXeHust u re-
Hepauun Ha 6a3e NHBEPTOPHbLIX TEXHONOIMMMN.

— [lporpeccuBHble YUCTEHHbIE METOAbLI B MOAENMPOBAHUN, B TOM YNC-
ne: MoOenvpoBaHWE BbICOKOYACTOTHbLIX TpaHcdopmaTopoB, METOA
KOHEYHbIX 3MIEMEHTOB U MEeTO/] KOHEYHbIX Pa3HOCTEN BO BPEMEHHOM
obnactu.

UccnepoBatenbckuit komuteT C5 «PbIHKU 311€KTPO3HEPrum n perynupoBaHue»

PS 1 / Interactions between wholesale and retail markets; | NT 1 «Bsanmopgencrene mexay onToBbIM U PO3HUYHLIM PbIHKaMMU;
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the future of regulation

oyaywee perynupoBaHue»

— Policy drivers, jurisdictional aspects and incentive mecha-
nisms to foster the alignment between wholesale and retail
markets.

— Market design aspects of wholesale compared to retail mar-
kets; the role of resource aggregation and the changing na-
ture of retail market.

— Interaction between networks and markets in the future.

— [OBwmxywime caktopbl, opuandeckme acnekTbl U MexaHu3Mbl CTUMY-
NMPOBaHUs, CnocobCTBYOLWNE CO3AAHMI0 PaBHbIX YCNOBUA DYHKLN-
OHMPOBAHMSA ONTOBOIO N PO3HUYHOTO PbIHKOB.

— Bonpocbkl MmogenupoBaHna ONTOBOrO M PO3HUYHOIO PbIHKOB; POJib
arperatopoB M U3MeEHSIOLWMNECS yYCnoBust paboTbl pbiHKa.

— byayuwee B3anmogencTaums ceTen U PbiHKOB.

PS 2 / Market models and regulatory structures in an
evolving industry situation

NT 2 «Mogenu pbIHKOB U perynupyrowme CTPyKTypbl B YCIOBUAX
pa3BMBaloLLENCH OTpacnn»

— Experiences with market mechanisms to maintain security
of supply and economic efficiency through the industry tran-
sition.

— Impact of political and environmental investment drivers on
market design.

— Lessons learned for supporting infrastructure investments
with multiple regulatory jurisdictions in regional market
structures.

— OnbIT “cnonb3oBaHUSA PbIHOYHBIX MeXaHM3MOB [Ans obecrneyeHus
HaQEeXHOCTU M OSKOHOMUYECKOM I(PPEKTUBHOCTU HA MNEepexoaHOM
aTane.

— BrnvsiHMe nonuTuKu SHepreTUdeckom OTpacnu u 3KOMOrMK Kak OBW-
XyLMX (pakTOpOB MHBECTULIMA HA MOAESb PbIHKA.
— W3BneyeHHble ypoku: nogaep)kka WHBECTULMA B WUHMPACTPYKTYpyY

NP MHOXXECTBEHHOCTM PEerynsiTopHbiXx BO3OENCTBUIA B CTPYKTypax
pervoHarnbHbIX PbIHKOB.

PS 3 / Distributed resource and demand response
integration from the perspective of electricity market
structures

NT 3 «PacnpepeneHHaa reHepauusa M LEeHO3aBUCUMOE CHUXeHue
NnoTpeoneHnsi ¢ TOYKN 3PEHUA CTPYKTYPbl PbIHKOB 351€KTPO3HEp-
rmmn»

— Experiences and Lessons learned.

— Designing a market model to accommodate distributed and
alternative resource management.

— Business aggregation and market information flows for dis-
tributed and alternative resources.

— OnbIT N N3BMNEYEHHbIE YPOKMN.

— Co3gaHue pbIHOYHOWM MOAENM, yYMTbIBalOLIEN ynpaBreHue pacrnpe-
AerneHHON reHepauunen 1 anbTepHaTUBHBIMU UCTOYHUKAMU SHEPTUN.

— PaboTta arperatopoB Ha pblHKE W OpraHu3auus WMHPOPMAaLMOHHbIX

MOTOKOB AN pacnpedeneHHon reHepauum U anbTepHaTMBHbIX
NCTOYHUKOB SHEPIUN.

UccnepoBaTtenbckuu komutet C6
«Cuncrembl pacnpegeneHus 3NeKTPoO3Heprum n pacnpeaerneHHas reHepauusa»
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PS 1 / Integrated planning and operation for upgrading
distribution networks

NT 1 «AHTerpaumsa nnaHMpoOBaHUA M ynpaBneHus Ans COBepLUeH-
CTBOBaHUS (PYHKLUMOHUPOBAHUS pacnpeaenuTenbHOM ceTn»

— Novel methods for integrating planning and operation in-
cluding asset management, control and protection.

— Enabling technologies for increasing penetration of renewa-
bles, including energy storage and demand side integration.

— Distribution systems perspective on interaction with TSO,
aggregators, further market participants. Contribution of
DER to system stability, interconnection, and communica-
tion requirements.

— HoBble meToabl 06beanMHEHUS nnaHNMpoBaHUA U ynpasli€HUA, BKI1HO-
Yyaa ynpaslieHUe aktunBamMu, pexmmMHoe ynpasleHne n opraHm3auuio
3alnTbl 1 aBTOMATUKN.

— lMpuMeHeHne TexHONorui, NO3BONSALWMX YBENUYUTL OO0 BO300-
HOBMSIEMbIX WCTOYHWUKOB 3MEKTPO3HEPrnn, BKMOYAs HaKomnneHue
3HEpPruun 1 ynpaeneHne noTpedneHnem.

— [lepcnekTuBbl ynpaBneHus pacnpenenntenbHOn CeTbio C TOYKM 3pe-
HUS B3aMMOAEWCTBUS C CUCTEMHbIMW oOrepaTtopamu, arperartopa-
Mu*, ByaylwiMMmn yyacTHUKaMu pblHka. BnuaHune pacnpeneneHHom re-
Hepauun Ha YCTONYMBOCTb SHEPrOCUCTEMbI, UBMEHEHNA NpaBun Tex-
HONMOrMYeCcKoro npucoeanHeHus n TpebosaHna K cuctemam nepepa-
41 MHOPMaLUN.

* Aepezamop - aHanoe "supmyansHol" anekmpocmarHyuu. Obcyrodaemas 8 aHep-
2emu4eckom coobuwecmse opmMa Op2aHU3auUU ynpasaeHus 60aAbWUM YUC/IOM
YCMAHOB0K Masoli MOWHOCMU, pa3meuwieHHbIx 8 pacrpedeanumenscHol cemu. Takice
MOMcem 8KaAYAMb yripassaeHue nompebaeHuem

PS 2 / Energy infrastructure for urban networks

MNT 2 «QHepreTnyeckas NHpacTpykTypa ropoackmx cetem»

— Smart Cities.

— Multi-energy systems including heat, cooling, gas, water,
transport.

— Impact of developments in energy technology, IT, big data
and further trends on the distribution system.

— "YMHbIe" ropoaa.

— OHepreTnyeckne CuUCTEMbl C HECKOSbKUMW 3HEProHOCUTENSMN,
BKMNtOYaqa Tenno, xonod, ras, BoAgy, TPAHCNOPTHYO NHPPACTPYKTYPY.

— BnusHue HoOBeNWwMX OOCTUXKEHMI B 0BnacTn aHepreTmku, nHdpopma-

LMOHHbIX TexHomnornm, obpaboTkm OonbMX O0OBLEMOB AAHHLIX U
APYrnX akTyarnbHbIX TEXHOIOMMIN Ha pacnpefenuTenbHble CUCTEMBI.

PS 3/ Microgrids and offgrid hybrid systems

NT 3 «MukpoceT N aBTOHOMHbIE CUCTEMbI C HECKONTbKUMMU UCTOY-
HUKaMn 3Heprum»

— Technological challenges.
— Real world installations.

— TexHonornyeckme Bbl30BbI.
— [pumepbl PYHKLMOHUPYIOLMX CUCTEM.
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— Business cases and road maps.

— OKoHOMMYeckne Moaenu (YHKLUMOHMPOBaAHUS U pPeKkoMeHAauun no
BHEAPEHWUIO 1 PA3BUTUIO.

UccnepoBaTtenbckmn komutet D1
«MaTepuansbl 1 pa3paboTka HOBbIX METOAO0B UCMNbITAHUU U CPEeACTB ANArHOCTUKUY

PS 1/ Compact Insulation Systems (AC and DC)

NT 1 «<KomnakTHble M30NALMUOHHbIE CUCTEMbI (NMepeMeHHOro u no-
CTOSIHHOIo TOKa)»

— High field strength phenomena.
— Field grading.
— Ageing and long-term performance.

— ®usnyeckne SABMEHNS Npu BbICOKOM HANPSHXKEHHOCTUN 3M1EKTPUYECKOrO
nons.

— PacnpeneneHne anekTpru4eckoro nons.
— CrapeHue 1 AnuTenbHO npoTekatoLLme NpoLEecchl.

PS 2 / New materials

NT 2 «<HoBble maTepuanbi»

— Nanocomposites.
— Eco-friendly materials.

— HaHokomnosnTHble mMaTtepumarnbl.
— OKOJOrn4eCcKn YnUCTble mMaTepuarnbl.

PS 3 / Non-standardised stresses and emerging test
techniques

NT 3 «HectaHgapTHble BO3OEeUCTBUA U HOBble MeTOAbl UCNbITa-
HUN»

— Offshore and subsea application (high pressure, corrosion,
etc.).

— Advanced diagnostic techniques.
— Impact of non-standardised stresses on materials.

— Wcnonb3oBaHne nog BOAOW U B TSXKEMbLIX YCNOBUSX (BbICOKOE [aB-
neHne, Kopposusa u T.n.).

— HoBble MeToabl AMarHOCTUKN.
— Brnnanue HecTaHgapTHLIX BO3AEWUCTBUM HA MaTepuansl.

UccnepoBaTtenbckun komuteT D2 «MHdDOpMaLNOHHbIE CUCTEMbI U TENTEKOMMYHUKaLUNY

PS 1/ New applications to control power systems

MNT 1 «<HoBble NnpunoxeHusa AnNsa ynpaBneHUsa aHeprocucteMamm»

— Smart Grid applications for DSO and TSO .
— Big data, applications and solutions.

— Convergence of SCA DA, EMS, DMS and MMS applica-
tions.

— [MpunoxeHns «yMHbIX» aHeprocuctem (Smart Grid) ons onepaTtopos
pacnpenenuTenbHbIX U NepeaaroLlnx ceTen.

— [MNpunoxeHuns n pelieHnss B obnactu 60nbWwnx gaHHbIX.
— KounepreHuma npunoxerHnn SCADA, EMS, DMS n MMS.

PS 2/ EPU response to evolving cyber security landscape

NT 2 «OTBeTCTBEHHOCTb npepanpuaTUn 33 B ¢opmMupoBaHUMU
naHawadTa nHpopMaLMOHHON KNbepbe3onacHOCTU»
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— Protection of digital systems against current and upcoming
threats.

— Impact of evolving cyber security regulations.

— Security architecture for power system information infra-
structure.

— 3awmTa uMdpoBbIX CUCTEM OT CYLLECTBYHOLLMX U FPSAYLLNX Yrpo3.
— Bnunanue passepTbiBaHMA cuctem kmbepbesonacHoCTu.

— ApxuTtektypa 6e3onacHoCcTM Ans MHAPOPMaLMOHHON UHAPACTPYKTY-
pbl 93HEPrOCUCTEMBI.

PS3 / Mobile operational applications, systems and infra-
structure

NT3- MoGunbHble NpUNOXeHUsi ANns onepauuoHHOW AesTerbHO-
CTW, CUCTEMbI U MH(PPACTPYKTYpa

— Wireless access to EPU field assets, operation and support
platforms.

— Service continuity during disaster or blackout situations.
— Use of public versus private infrastructure.

— bBbecnpoBogHbii goctyn Kk pecypcam [NC n anekTpocTtaHuuwn, onepa-
LUMoHHas nnatgopma n obecrneyeHme noaaepxKu.

— HenpepbiBHOCTb 06CNYyXMBaHNSA BO BPEMSA CTUXUNHBLIX BeaCTBUA Unn
aBapurHbIX CUTYyauUUsX.

— Wcnonb3oBaHne rocygapCTBEHHON U YaCTHOM MHPPACTPYKTYpPbI.
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