ObobLeHNE MUPOBBLIX TEHOEHLUUW Pa3BUTUS
TpaHCOPMaTOPHOro 0d6opyaoBaHUS

(no ntoram 47-n ceccun CUIMP3, 2018 ron)

/ For power system expertise

B.C. JlapuH, K.T.H., Ha4. otaena TpaHcdopmaTopoB BOU — dounnana POALL-BHUNTO ('K PocaTtom),
perynspHein YneH UK A2 « Tpancdopmatopel» CUMP3 n npeacrasutens PHK CUMTP3 B UK A2

OmyemHas koHgpepeHyuss PHK CUIP3 no umoaam 47-u ceccuu CUTPO, 17 anpens 2019 a.
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For power system expertise

1. Kpatkue ceegeHus o6 VK A2 «TpaHcdopmaTopbl»
 Cdepa gearenbHoOCTH
« [encrteytowme paboyme rpynnol
* HoBble TexHMYeckMe HGpoLlopbI

2. 47-a ceccna CUIMPO (26 — 31.08.2018)
. O6was nHgpopmauus

. MpennovTuTernbHble TEMbI
. NHHOBALIMOHHbIE UCCNeaoBaHNs N PELLEHMS
. HoBble pa3paboTku U NUNOTHbIE NPOEKThI

3. Cneaywowme meponpuatua MK A2 CUTP3

4, 3akrnyeHmne
. Hanbonee obcyxagaemble Ha 47-n ceccun CUTTPO Bonpockl no tematunke UK A2



1. KpaTtkne cBegeHus 06 MK A2 «TpaHcdopmatopbl» CUMPJI S cigre
1.1. Cpepa oeatenbHOCTU e

Mpencenatens — C. Pangep (BenukobputaHus), cekpetapb — T. pagHuk (CnoBeHus).

Cdepa peatenbHocTn K A2 « TpaHcopmaTopbi»:

» TpaHcdopmaTtopbl (cunoBble, NpeobpasoBaTernbHble, a30NOBOPOTHLIE U NP.).

» JnekTpudeckne peaktopbl (LUYHTUPYHOLNE, TOKOOrpaHM4YMBaoLWme, CriaxmsatmoLwme un np.).

* KOMNOHEHTLI K HUM (BBOAbI, NEpekKovalLLne ycTponcTea, BcrnoMoraTenbHoe obopygoBaHue) u np.

B £ ) 4 N o

8- Tex.TpeboBaHus, Ob6cnyxuBaHue, 8-

l— 3aKynka =

OCHOBHbIe HanpaBneHus © Yl AVATHOCTUKG, |
3KOHOMUUECKME

= MOHWUTOPUHT b

aeatenbHoctn UK A2 o acneKkThbl 1 DEMOHT Q.

«TpaHccopmaTopbI» G

paHcdop p RN \_ )8

T I

©

a a

- =

o) x

@ s

H =

i ¥ ©

(uctounmk: C. Rajotte. Presentation of 5[ NpoekTupoBaHue, 1 aKcnayarauus, 5

CIGRE activities on Power Transformers - g?) U3roTOBMEHUe S HaZAEXHOCTb, >

http://a2.cigre.org/What-is-SC-A2) - -~ 6e30nacHOCTb, B

S 1 UCMbITaHUS o SR S

= m



http://a2.cigre.org/What-is-SC-A2

\

4

1.2. K A2: pgenictytowme paboune rpynnbl (1/2) (2 cigre

For power system expertise

JWG A2-D1.51 «CoBepLueHCTBOBaHNE METOAOB U3MEPEHUI 2014 - 2019 Sebastian Coenen

YaCTUYHbIX Pa3psA0B AN1s 3aBOACKMX UCMbITAHUA N UCMIbITAHUA Ha (Ffepmanuns)

MeCTe YCTaHOBK/ CUMOBbIX TPaHCOPMaTopoB»

JWG A2-C4.52 «Bbicoko4acTOTHbIE MOgenu TpaHcopMaTopoB 1 2014 — 2019 Bjorn Gustavsen O.A. MaTteeeB (HNY M3I)

peakTopoB» (Hopserus)

A2.53 «/HTepnpeTaumnsa namepeHui 4YacToTHbIX xapaktepucTtuk (FRA)» 2015 - 2019 Patrick Picher A.A. Opo6eiwesckun (HTL @CK ESC),

(KaHapga) B.C. Jlapun (B3N)

A2.54 «TpeboBaHUS K YPOBHIO 3ByKa CUMOBbLIX TPAHCHOPMaTOpPOB» 2015 - 2019 Christoph Ploetner Het
(Ffepmanus)

A2.55 «[MpoaneHne cpoka cnyxbbl MacnsaHbIX CUMOBbIX 2016 — 2019 Pascal Mueller Het

TpaHCOPMaTOPOB U LLUYHTUPYIOLLNX PEAKTOPOB» (LUsenuapus)

A2.56 «OHeproapdekTMBHOCTb TpaHchopMaTopoB» 2016 — 2019 Zarko Janic Het
(CepmaHng)

A2.57 «BnusHne nogmMmarHny4nBaHMsA NOCTOAHHBIM TOKOM» 2016 — 2019 Dejan Susa Het
(Hopserus)

A2.58 «MoHTax 1 nycko-Hanago4Hble paboTbl Ha TpaHcopmaTopax u 2017 — 2020 Ross Willoughby Het

peakTopax (ABcTpanus)

A2.59 «Cbopka, KanutanbHblA PEMOHT M UCMbITAHUS CUMOBBIX 2017 - 2020 Yukiyasu Het

TpaHcopmMaTopoB Ha MECTE YCTaHOBKMN» Shirasaka

(AnoHuns)



1.2. UK A2: gencrsytowine padoume rpynnbl (2/2)

For power system expertise

HaunHatroT paboTty HOBble pabouune rpynnbi:

A2.60 «AnHamn4eckune TennoBble XapakTEPUCTUKN CUITOBbIX 2019 — 2023 Tim Gradnik

TpaHcdopMaTopoB» (CnoBeHus)

A2.61 «[lepenoBasa npaktuka no yctponcresam PIrH» 2019 — 2022 Axel Kraemer Het
(FTepmanuns)

A2.62 «AHanus HageXxHoCTu TpaHcopMaTopoB N9 CUCTEM 2019 — 2022 Stefan Tenbohlen Het

nepemMeHHOoro Toka» (CfepmaHus)

A2.63 «MmnynbCcHbIEe UCMbITaHUAY 2019 — 2023 Ebrahim O.A. MaTteees (HNY M3WN),
Rahimpour B.C. Jlapun (B3N)
(FCepmaHng)



=
‘«\

(P aigre

For power system expertise

1.3. UK A2: HOBblE TeEXHUYECKne DpoLLIOpbI

by H Pa6
6pou.uopb| nyﬁnukauuu dsSBatne abouas rpynna

2016 N3onauusa TpaHcdopmaTopoB Ans nepenay A2/D1.41 «M3onauusa TpaHcdopmaTopoB Afis nepenay
NMOCTOSIHHOIO TOKa BbICOKOIO HanpsXeHus — NMOCTOSIHHOIO TOKa BbICOKOIro HanpsXXeHus — NpoBOANMOCTb
NPOBOANMMOCTb Macna Macnay
655 2016 TexHonornm n akcnnyataunsa MacrsHbix WyHTupyowmnx  A2.48 «lyHTupyowmne peaktopbi»
peakTopoB
659 2016 TennoBoe moaenupoBaHue TpaHcdopMaTopoB A2.38 «TennoBoe MmogenupoBaHne TpaHcopMaTopoB»
673 2016 PykoBogCTBO MO TpaHCNOPTUPOBAHMUIO A2.42 «TpaHcnopTupoBaHue TpaHCHOpMaToOpOB»
TpaHchopmaTopoB
735 2018 UccnepoBaHue noBpexaeHMn TpaHccopmatopoB 1 A2.45 «MccnepgoBaHme noBpexaeHuin TpaHCopMaTopoB U
nocrieaBapumMHbIN aHanus3 nocrieaBapunHbLIN aHanM3»
755 2019 HapexHocTb BBOAOB A2.43 «HapexxHOCTb TpaHC(opMaTOpPHbIX BBOLOBY
761 2019 OueHkKa cocTosiHuA TpaHcdopmaTopoB A2.49 «OueHKa COCTOSAHUA»
2019 HocTtuxeHusa B nutepnpetauun XAPI D1/A2.47 «JocTtmwxkeHns B uHTepnpetauum XAPIM
(eomosumcs k nybnukayuu)
2019 MpakTnyecknm onbIT NPUMEHEHUA MapKepoB A2-D1.46 «lpakTnyecknin onbIT NPUMEHEHUSI MAapPKEPOB

cTapeHus TpaHcopMaTopoB
(eomosumcs k nybnukayuu)

cTapeHus TpaHcopmMaTopoB»
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2. 47-a ceccust CUMPQ3, 26 — 31.08.2018 & cl
2.1. Obwas nHdopmauus N 8

« 26 — 31.08.2018, r. Mapwx, PpaHUuS.
* OdmumanbHbI canT: https://www.cigre.org/GB/events/cigre-session-2018

* Meponpuatusa B pamkax K A2 «TpaHcdopmaTopbl»:
» 3acenaHua K A2 «TpaHcdopmatopbl» 1 paboymx rpynn
* noctep-ceccus MK A2
*  OUCKyCCMOHHOe 3aceaaHue UK A2
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2.2. lNpeanoytutenbHble TeMbl ([1T) 2 CIgIE

A
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For power system expertise

NT1 - TennoBble XxapakTepUCTUKMN CUNOBbIX TpaHcchopmaTopoB (17 aooknanos)

« OnpeaeneHue nNpeBblLLEHUs TeMnepaTypbl Hanbonee HaArpeTon ToMKM 0OOMOTKMN C NOMOLLbIO
MOZENUPOBAHNS U NPSAMbIX U3MEPEHNI.

« OnpeaeneHune npeBbiLEHUsT TEMNepaTypbl MarHUTonNnpoBoaa, 6aka n gpyrnx Yacten ¢ MOMOLLbIO
MOOENMPOBaHNSA N NPSMbIX U3MEPEHNIA.

« Brninanue tTpeboBaHuin K neperpyskam Ha BbIOOP KOHCTPYKLUUM U COCTaBHbIX YacTen.

NT2 — JlocTxkeHUA B AMarHocTuke n moagenuposaHuu (15 goknanos)

* Bblcoko4yacToTHble Moaenn CUIoBbIX TPAHCHOPMATOPOB U LLYHTUPYIOLWLNX PeakTOpOoB, CpaBHEHME C
pes3yrnsrataMmy U3MepeHun.

* VHTepnpeTtauus n MooenMpoBaHUEe YacTOTHbLIX XapakTepPUCTUK OOMOTOK.

 OnbIT NMPUMEHEHNA PA3NMNYHbIX METOOAOB N3MEPEHNA HYaCTUYHbIX Pa3pAnoB B YCITOBUAX 3aBOOCKUX
ncnbiTaHUA U HaA MecTe YCTaHOBKW.

MNT3 — Nycko-Hanago4yHble UCNbITaHMUA HA MeCcTe YCTaHOBKU obopyaoBaHusa (6 aoknanoB)
* Tpebyemble NpMeMoYHble UCMbITaHUsS TpaHCOPMaToOpPOB U PEAKTOPOB.
» [lononHUTENbHbIE NPUEMOYHbIE UCTbITAHUS TPAaHCAOPMAaTOPOB N PEAKTOPOB.

* OnbITHad JKCrJyatauud TpchcbopmaTopOB N peaKTopoB, BKJ1HOYadA TpGGOBaHI/IFI K OOMNOJTHUTESIbHOMY
HabnoaeHNIo U MOHUTOPUHI'Y COCTOAHUA.
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2.3. dnckyccnoHHoe 3acenaHne MK A2 2 cigre

For power system expertise

-

* B Hauyane AMUCKyCCMOHHOro 3acegaHuns Obln 3acnyllaH goknag npeacraBuTens
MosioxeHoun cekuumn ot PO, acnmupanta HI'TY Anekcangpa Pugens
«MccnengoBaHus YacTUYHbBIX paspsaoB B Ny3blpbKax ra3oB B TpaHCOPMaTOPHOM
mMacne».

* [Mo kaxgon npeanoyTUTENbHOM Teme ObINK 3acnyllaHbl AoKnaabl NpurnalleHHbIX
KINoYeBbIX AOKNaAYNKOB:

* [1T1 — Mohamed RYADI (®paHuus), «Tennosble XxapakTEPUCTUKN CUNOBbLIX
TpaHcdopMaTopoB — KpaTkas MHopMauus 0 COBPEMEHHOM COCTOSHUNY;

* T2 —Jim McBride (CLUA), «/cnonb3oBaHne BbICOKOYACTOTHBLIX CUCTEM OHIaH-
aHanusa ons oueHKU COCTOAHNS TpaHCopMaTopOB, peakTOPOB U CBA3AHHbLIX C HUMU
YCTPOWUCTBY;

« [T3 — Paul Jarman (BenukobputaHmsa) n Ross Willloughby (Asctpanus), «cnbitaHus
TpaHcopMaToOpOB HA MeCTe YCTaHOBKNY.

« 57 poknagos (kopoTkux coobuweHnn): 26 no MT1, 15 no MT2 n 16 no MT3.




2.4. VIHHOBaUMOHHbIE nccneaoBaHnUa N peLeHnsd
2.4.1. lNpeonovtntenoHaa tema No1

i [Shaded Piot
Temperature
1

CpaBHeHue pe3ynbTaToB U3MEPEHUN 1
pac4eToB TemnepaTypbl 6aka (MCTOYHUK:
poknag A2-107, R. Sitar, Z. Jani¢, XopsaTus)

For power system expertise

NT1 - TennoBble XxapakTepPUCTUKN CUNOBLIX TpaHcdopmMaTopoB

a) Pa3Butune MEeTOAOB TEMJOBbLIX paCcy4eTOB 1 COMOCTaBlieHne C 3KCnepmnmeHTamm
* pasBuTue Metoda Tepmormagpasnudeckon cetu (THN) (goknagbl A2-101, A2-102, A2-103 n
ap.);

* MPUMEHEHNE TPEXMEPHOIO KOHEYHO-3NTIEMEHTHOro aHanmsa (A2-106, A2-107, A2-108 u gp.).

6) HenocpencreeHHOe nsMepeHue Temnepatypbl Hanbonee HarpeTbix Todek (HHT)
0OMOTOK
* BOMPOCbI NPUMEHEHUS ONTOBOSTIOKOHHbLIX AAaTYUKOB TeMmnepaTypbl B oOMoTkax (A2-109, A2-
112 v gp.);
* OUEHKa Harpy3o4Hon cnocobHOCTN TpaHCOPMaToOpPOB NPU HenocpeaCcTBEHHOM U3MepPEHUN
Temnepatypbl HHT obmoTok (A2-110).

B) TennoBble XapaKTEeEPUCTUKN allbTEPHATUBHDbIX )XNOKNX OU3JTEKTPUKOB

* BOMNpPOCbLI OXnaxgeHna 1 obecrneydyeHunsa TennoBoro pexumMa npun npuMmeHeHnn HatypalibHbIX
acpupos (A2-111, A2-115, A2-117);

r) Pabota TpaHcchopmMaTopoB Npu HU3KKUX TeMNepaTypax

* NoBpexXaeHne TpaHcopmaTopa ¢ cuctemomn oxnaxaeHunsa Ll npu «xonogHom ctapte» (A2-
116);
» paboTa HanorHeHHbIX 3cmpamm TpaHCHOPMaTOPOB NpPU HU3KNX TeMmnepaTtypax (A2-111)

10
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2.4. lHHOBaALMOHHbIE NCCNeaoBaHNS U peLLEHUS oo."‘cqgre

2.4.2. lNpegnoutntenoHas tema Ne2 PV - SN

2

‘¢

A |

NT2 — JocTnKkeHna B AMarHOCTUKe U MogennpoBaHum

a) Pa3Bntne metonoBs AnarHOCTUKM TpaHcopmaTopHOro obopygoBaHus

* MpUMEHeHKne anekTpoMmarHuTHoro YBY-metona pernctpaunmn gnsa nokanmsaumm YP B
CUNoBbIX TpaHcgopmaTtopax (A2-201);

* NPUMEHEHUE INEKTPUYECKOro MeToda U aHanm3a 4YacToTHO-BPEMEHHbIX Xapaktepuctuk UP
Anst onpegeneHunsa tuna n mecta gedekra (A2-205);

* pa3Butne metoga HaCTOTHbIX XapaKTePUCTUK U BbiABITIEHNE BHYTPEHHUX nospequ,eHmVl

l-'|Z-':ICTOTHO-BpeMeHHaFI XapaKkTepucTmka KOHTakTopa

PMH (uctounuk: A2-204, K. Viereck, A. Saveliev, TpaHCCbOpmaTOpOB (A2'209)'
U. Sundermann , M. Spath ) * OHNaKrH guarHocTunka KoHTakToB PINMH ¢ nomoLubo BUbpoakycTuyeckoro metoga (A2-204).
: A A 6) BblcOKOYaCTOTHbIE NpoLEecChl B 0OMOTKax U nx MogenmpoBaHue
. — . * npuvmeHeHue BY-moaenen TpaHcopmaTtopoB 49 MOAENUPOBaAHNSA YaCTOTHbIX
\ \f—‘ﬁ s XapaKkTePUCTUK C Lenbto nHTepnpetauumn pesynsratos FRA (A2-209 , A2-212, A2-214);
' | ' —e * npuMeHeHue BY-mogenen TpaHcdhopmaTopoB N UBMEPEHUIN YACTOTHbLIX XapakTEPUCTUK ANs
' \/ nccnenoBaHmin U paspaboTkm MEPONPUATUI NO 3aLUUTE OT PE30HAHCHbIX NEPEHanPKeHNn
i B obmoTKax TpaHcopmaTopos (A2-210, A2-213, A2-215);

Frequency {Hz)

MepepaToyHble PYHKLMN HaNpsXeHs Ha
perynmpoBOYHbIX BbIBOAAX OOMOTKN (MCTOYHUK:
A2-215, J.A. Lapworth, P.N. Jarman, Z.D. Wang

and S. Dragostinov)

11



2.4. lHHOBaALMOHHbIE NCCNeaoBaHNS U peLLEHUS
2.4.3. lpeanovtutenoHaa tema Ne3

For power system expertise

NT3 — NyckoHanago4yHble NCNbITaHUA HA MeCcTe YCTaHOBKU
obopyanoBaHus

a) NcnbiTaHmna n NnpoBEPKU TpchdaopmaTopOB Ha MeCTe yCTaHOBKU nepen BBO4OM B

aKcnyataumio
* NPUMEHEHNEe MOBUIBbHLIX UCMNbITATENbHbBIX YCTAHOBOK AN BbICOKOBOSBTHBIX UCMbITAHUI
(A2-301);
* UCMbITaHMA N NPOBEPKM Npu BBOAE B akcnnyatauuto (A2-302, A2-303);
* 0COBEHHOCTN UCMbITaHM TpaHCOPMaTOpPOB «BbICTPOro passepTbiBaHusa» (A2-304)

6) TpaHcdopmaTopbl 60bLION MOLWHOCTH, COOMpaemMble HA MeCTe YCTaHOBKU

* TexHonoruns cbopkn Ha MecTe YyCTaHOBKMN TpaHCOPMAaTOPOB YNbTPaBbICOKOro HaMNPsSKEHUS
(A2-306).

MoGWnbHbIA UCNbITAaTENbHbIV KOMMIEKC ANS
NCMbITAHUN UHOYKTUPOBAHHLIM HanpsXxXeHnem u
NUMMYMbCHBIM HanpsxeHnem (McToyHuk: A2-301,

E.G.Tenyenhuis, M.L. Diaby, G. Pajaro, J.
Szczechowski)

12



2.5. HoBble pa3paboTku 1 NUNOTHbIE NPOEKTHI:
TpchcbopmaTopb| «BbICTPOro pa3BepTbiBaHUAY

;
1
| :'
‘S

ABToTpaHcgopmaTtopbl 100 MBA 345/138 kB n 133
MBA 345/230 kB (uctounuk: A2-304, E. Schweiger,
S. Riegler, C. Ettl, M. Stdssl, S. Bose, 'epmaHus,
AcTpus, CLLUA)

Ocob6eHHOCTU TpaHCKhOPMaTOPOB «ObICTPOro pa3BepTbiBaHUAY:
* BbICOKaA CTeneHb rotToBHOCTU, MaJioe BpeMA pa3BepPTbiBaHNA N BBOAA B 3KCMJlyaTtauuio;
* Manasi TpaHCnopTHasi Macca 1 BbiCOKasi TpaHcnopTabenbHOCTb.

1. O.qucbasl-lble aBToTpaHcchopmaTopbl 100 MBA 345/138 kB

obmoTkn BH n CH, nepecoeguHsiembie ¢ nomoubio NEB

coyeTaHus HanpsxkeHun BH n CH: 345/138 kB (100 MBA) n 138/69 kB (50 MBA);
noAakntodeHune Kk ctopoHe CH ¢ NOMOLLbLO BTbIYHbIX KabernbHbIX MyddT Uin BBOAOB;
perynupoBaHune HanpshkeHus yctponctsom PIH;

rmbpuaHasa BbicOKOTEMMNeEpaTypHas U3onsaumsi ¢ 3anofIHEHMEM CUHTETUYECKUM 3COMPOM
MIDEL® 7131;

TpaHCMnopTHas Macca C XUAKUM ONINEKTPUKoM — 98 T;

NPOAOIKUTENBHOCTb YCTAHOBKN U MOHTa)a Ha MecTe JKCnryaTtauun — okono 3 AHEeN.

2. Op.Hocba3|-|b|e aBToTpaHcchopmaTopbl 133 MBA 345/230 kB

nepecoeanHsieMble 0OMOTKKN ¢ codeTaHmem HanpshxxeHun BH n CH: 345/230, 345/138,
345/115, 230/138 nnn 230/115 kB;

noakntodeHne Kk ctopoHe CH ¢ NOMOLLbHO BTbIYHbBIX KabernbHbIX MyddT Uiv BBOAOB;
3anonHeHne MMHeparnbHbIM Macriom, cuctema oxnaxaenus L.

Macca 6e3 macna u cucTembl oxnaxaeHust 56 T;

nornHasa macca — 75 T.

For power system experti

13



2.6. TexHn4eckasa BbiCcTaBKa

Po6ot TXplore (ABB)

gi

,9
@ agre

For power system expertise

3

0%

CBou CcTeHbl NpeacTaBuIiv LNMPOKO N3BECTHbIE B TPAHCHOPMATOPHOW UHAYCTPUM
KoMmnaHuu, Takme kak ABB, Colil Innovation Gmbh, ENPAY Transformer Components,
General Electric, Haefely Test AG, HighVolt, Hitachi, Hyusung, Konchar, LSIS,
Megger, Omicron electronics GmbH, MR Maschinenfabrik Reinhausen GmbH,
Nynas AB, Qualitrol, Schneider Electric, Sergi Transformer Protector, Siemens,
Weidmann Electrical Technology AG wn ap.

ABB npeactasneH MnHuaTiopHbin poboT TXplore ana obcnegoBaHnsa MacnsiHbIX
TpaHCcOpPMaTOpPOB:
* npeactasnseTr cobon mmkpocybmapuHy ans paboTbl B TpaHCOpMaTOpHOM Mache;

* MpeaHasHayveH ans Bu3yanbHOro 0CMOTPa akTUBHOM YacTh MacCIsiHbIX CUIOBbIX
TpaHCHOPMaTOPOB 1 LLUYHTUPYHOLLMX peakTopoB 6e3 NonHoro cnuea macna m3 6aka u
noabema Kosrokona 6aka;

* OCHalleH YeTblpbMA KaMepaMu Ond Bu3dyaribHOro oCMoTpa u 3arnncu;

+ obnapgaet ManbiMu rabaputamu (LLMPUHA OPUEHTUPOBOYHO OKONO 30 CM) U BbICOKOM
MaHeBPEHHOCTbIO, YTO MO3BOSISIET €MY NPONIbITb B MACISIHbIX MPOMEXYTKax Mexay
aKTMBHOM YacTbto 1 6akom TpaHcdopmartopa.

14



3. Cnepytowwme meponpuatna MK A2 CUTP3 (1/2) (P cigre

For power system expertise

2019 — konnokBuym UK A2 «TpaHcdopmaTopbi» coBmecTHO ¢ UK B2 «Bo3aywHbie nmHun» u UK D1
«MaTtepuanbl U HOBble MeToAbl UcnbiTaHMKy (I. Hoto-Aenn, NHausa, 18 — 23 Hosbpsa 2019)

MNT1: JocTXKeHMsa B NpOeKTUpoOBaHUU TpaHCcOpMaToOpoOB U NPUMEHEHUU HOBbIX MaTepuanax
» PaspaboTtka 1 npumMeHeHNE HOBbIX MaTepPManoB N N30NALMOHHBIX XXUOKOCTEN

» CoBepLueHCTBOBaHNE TEXHMYECKNX TpeboBaHM Ha TpaHCOopMaTopbl AN MOBbILLEHUA HAAEXHOCTU NPOEKTUPOBAHNS U KOHCTPYKLUUK
« OnbIT 3kcnnyaTauum 1 goctTmxkeHus B yctponcteax PINH, Bknoyas ¢aszonoBopoTHbIE TpaHCGOopMaTopbl

NT2: O6ecnevyeHmne KayecTBa U CTOMKOCTb NMPU KOPOTKMX 3aMblKaHMAX TpaHcdopmaTopoB

*  WcnbiTaHusa Ha CTOMKOCTb NPW KOPOTKMX 3aMbIKaHMSAX CUITOBbIX TPAaHCOPMATOPOB, B T.4. aHANN3 Cny4aeB NOBPEXOEHWN
* AJ'IbTepHaTVIBbI UCnbITAHUSAM Ha CTOWKOCTb NPU KOPOTKNX 3aMblIKaHUAX

* KOHTpOJ'Ib Ka4yecTBa U NMpnemMoYHbie ncnblTaHWM Ha 3aBoje

MNT3: «MoneBon» onbIT 3KcnnyaTauuu TpaHccgopmaTopoB

* [lporpecc B MOHUTOPUHIE U ANarHOCTUKE COCTOAHUSA TpaHcopmaTopoB

» OueHka oCcTaTO4HOro cpoka crnybbl U pEMOHT/BOCCTAHOBIEHNE TPAHCHOPMATOPOB HA MECTE JKCnyaTtaumm
»  OKOHOMUYECKME/KOMMEPYECKME acneKTbl YpaBreHUs XN3HEHHbIM LIMKNOM TpaHcopmMaTopoB

OCHOBHbI€ CPOKU:
* npepgcrasneHne aHHoTauun — ao 30 masa 2019; noaTeepxaeHue ydactna — go 30 uroHa 20109;
* npeacTaBreHue TekcTa goknaga u npeseHtaummn — go 30 aBrycta 2019

TexHn4Yecku BU3UT — noceweHue noactaHumm HVDC +800 kB «Arpa»

15



3. Cnepytowme meponpuatna MK A2 CUTPO (2/2) '(’i?';})CIgl'e

For power system expertise

2020 — 48-a ceccusa CUIPI, r. Mapux, PpaHuums, 23 — 28 aBrycta 2020

NT1 - TpaHccopmaTopHble TEXHONOMUN OISl UHTerpauun pacnpenesieHHbIX U BO30OGHOBMNAEMbIX UCTOYHUKOB 3HEprum
* npumMmeHeHne, TeEXHnM4eckmne Tpe6OBaHI/I‘/'I, KOHCTPYKUUA N NPOEKTUPOBAHNE;
*  BNUSIHME FTAPMOHWUK, BKITHOYAst MIHTEPrapMOHUKN U CyOrapMOHUKY;
* BITUAHNE SKCTpeMalibHbIX yCﬂOBMIZ 0pr>|<a+ou.le|7| cpeibl, B T. 4. Npn MOPCKOM M NoaBoAHOM pa3MeLLEeEHNN.

NT2 — locTXKeHUA B KOHCTPYKLUN U UCNbITAaHUAX U30NSLUN
«  TpeboBaHUS K KOHCTPYKLMKN U3ONSALNUN, B T. Y. ANS HOBbIX U HETPAAULMOHHBIX NMPUMEHEHWIA;
*  HOBblE M NepeaoBble KOHLENLUMM U TEXHUKU MPOEKTUPOBAHUS U3OMNALUUK;
e CNOXHOCTW UCMNbITAHUIN SNEKTPUYECKO MPOYHOCTM U3ONALUN U CNOCOOLI UX NPEoaOoNeHNs.

MNT3 - MNoBblWeHUe HaaeXXHOCTU TpaHcopmMmaTopoB
. nccecnegoBaHnAa U aHalimd HageXXHoCTu npu ,D,J'IVITeﬂbHOIZ SKCnyataummn m
® noBblLLEHNE HAaOAEeXXHOCTWU nocpeaCcTBOM COBeEpPLUEeHCTBOBAHUNA TEXHNYECKNX TpGﬁOBaHMVI, NPOEeKTNpPOBaHNA N N3TOTOBJIEHNUA,
. noBbllLeHNE HaAEXXHOCTU NocpeaCTBOM COBepPLUEHCTBOBaAHUA MPAaKTUKNA 3KCrJtyaTtauun, O6CJ‘Iy>KVIBaHVIFI, BOCCTAHOBJIEHUA N PEMOHTOB.

2021 — konnokBuym UK A2 «TpaHcdopmaTtopbi» coBmecTHO ¢ UK B3 «lMoactaHuuun»
* . byxapecT, PymblHUSA — cpoKkM npoBeaeHus byayT yTouHEHbl No3gHee.

16



"(»"
3akntodyeHune 7%

-

cigre

For power system expertise

HanGonee o6cyxpnaemsblie Ha 47-u ceccum CUIMPI Bonpockl no tematuke UK A2:

1. ToBblWweHNe HaAeXHOCTU TpaHccopMaToOpHOro o6opyaoBaHUA
* pasBUTME METOLOB ANArHOCTUKN TpaHCdOopMaTOpHOro obopyaoBaHMs U €ro KOMNOHEHTOB;
* UCMbITAHUSA U N3MEPEHUS MPU TPAHCMOPTUPOBKE N HA MeCTe YCTaHOBKWU nepen BBOAOM B 3KCMyaTauuio;

* pasBuUTME METOAO0B CTaTUYECKUX M AMHAMUYECKUX TEMNMOBLIX pacdyeToB ANA onpeaeneHus Temnepartyp Hambonee
HarpeTbIX TOYEK U Harpy304HON CNOCOGHOCTU TPaHCHOPMATOPOB;

* npumeHeHne BY-mopenen TpaHcdopmaTopoB Ans nHTepnpetaunmn pesynstatoB FRA, a Takke gns nccrnenosaHum U
pa3paboTku MeponpuUsaTUM NO 3alUnTe OT PE30HAHCHLIX NepeHarnpsKeHnn B 0bMoTKkax TpaHCopMaTopoB.

2. lMpumeHeHne HOBbIX BUAOB TpaHcdopMaToOpHOro obopyaoBaHus
* TpaHCGOPMaTOpOB «BLICTPOro pas3BepTbiBaHUSY;
* TpaHcdopmMaTopoB And cOOpPKM Ha MeCTe YCTaHOBKMW.

3. lNpumeHeHMe HOBbLIX MaTepuasrioB U TeEXHONMONMMN AN NOBbIWEHUSA 3KOSIOrMYHOCTU, B3PbIBO- U
noxapoobe3onacHocTU, aHeproadpPeKTUBHOCTHN

* TNMpuUMEeHeHUne arnbrepHaTUBHbIX TpchcbopmaTopHomy Macny Xngkmx OnasiekKTpmnuKoB (HaTypaJ'IbeIX N CUHTETNYECKUX
G(bVIpOB) an4 nosbllEeHNA 3KONOIrM4YHOCTHUN, B3PbIBO- U I'IO)KapO6e3OI'IaCHOCTI/I.

* NpMMEHEHne BbICOKOTeMHepaTypHOVI n3onaunn ona ynydlweHud MaCCOI'a6ap|/ITHbIX nokasaTeneu.

17



Cnacunbo 3a BHMMaHue!

/ For power system expertise

CM. Takke matepumarnsl 1 oT4eThl No 44-n (2012 r.), 45-n (2014 r.), 46-n (2016 1.) n47-n (2018 r.)
ceccuam CUIMP3 n konnokenymam A2 (2013, 2015 1 2017 r.)
Ha cante HAK A2 PHK CUTIP3: http://www.cigre.ru/research_commitets/sc_wg/A2/



