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BBELJEHUE

NceneposaTensckuit komuteT (MK)

D1 3aHrMaeTcs M30AALUOHHBIMY
MaTepuanamv 1 MeTogMKaMu marHo-
CTMPOBaHMNS OCHOBHOMO 31eKTpo0bo-
PYyLOBaHWMS, KOTOpble MOryT 0Ka3biBaTb
CYLLLeCTBEHHOE BIMSAHWE Ha Ha-
LEXHOCTb paboTbl 3HepreTUyecknx
cucteM. Coepa pgeatensHoctn MK D1
0XBaTblBaeT HOBblE 1 CyLLIECTBYIOLLME
MaTepuasnbl, NPUMEHAEMbIE B 31EKTPO-
TexHuke. 3afja4a KOMUTETa — COLEi-
CTBME NMPOrpeccy B TEXHWMKE N MEXAY-
HapogHOMYy 0bMeHy MHbopMaLmen.
OHa peluaeTcs NocpeAcTBOM aHanumsa
COBPEMEHHbIX METOL0B MCCef0Ba-
HWIA, pa3paboTku pekoMeHAaLnNA,

a Takxe KOHTPOJs NPUMEHEHUs HOBbIX
MaTepuanos, METOAMK MCMbITaHW

¥ 0BLWMX KOHLENLMIA ANATHOCTUKM.

OCHOBHbIMW HanpaBneHUaMK aes-
TenbHocTu MIK D1 aBndtoTcsd:

- yHOaMeHTabHbIe aCneKTbl HOBbIX
W CyLLecTBYIOLLMX MaTepuanos
AN 31eKTpoTexHVKK (MpoBoaaLLmx
VM M30NALMOHHbBIX MaTepuanos
ON9 3eKTPOTeXHUYeCKOro MCnosb-
30BaHUA);

—  MHOrOKOMMOHEHTHbIe M30ASLMOH-
Hble YCTPONCTBA C OHUM UK He-
CKOJTbKUMM 31€KTPOU30NALMOHHbI-
MU MaTepuanamu, Ncrnosnb3yembiMy
COBMECTHO C COOTBETCTBYIOLLMMY
NPOBOAALLMMYU YACTAMMU;

- [IMarHocTMyeckue MeTombl M COOT-
BeTCTByloWMe TPeBOBaHNS K HUM;

—  HOBbIE METOAbI UCTBITaHMIA.

B pabote VIK D1 npuHMMatoT akTUBHOE
yyactune 350 akcnepToB 13 41 cTpaHsl.
B HacToswee Bpema B K D1 BxogaT
24 NocToAHHbIX YneHa, 9 HabnopaTe-
nen, 7 KOHCynbTaTUBHbIX rpynn, 27 pa-
Bounx rpynn, BkoYas 5 COBMECTHbIX
PIrc MK A2, B1, B3.

Mpenctasutenem ot PO B MK D1
ABNAETCS PYKOBOAWTENb NOAKOMUTETA
D1 PHK CUTP3, npeacepatens Co-
BeTa aupekTopos 000 «Macca», o.TH.
A.3. CnaBuHCKUNA.
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MpeactasuTtenn nogkommnteta D1 PHK
CNTP3 yyacTByloT B geaTeNbHOCTHM
cnegyroWwmnx paboumx rpynn:

- WG D1.64 «Cucrembl anektpo-
M30NALMN NPU KPUOTEHHbIX
Temnepatypax» (C. B. Camoiinen-
KOB — reHepasnbHbIi [UpeKTop
3A0 «CynepOkc»);

- WGD1.70 «®yHkumoHanb-

Hble CBOMCTBA COBPEMEHHbIX
M30NALNOHHBIX XMAKOCTEN

AN TpaHchopMaTopoB 1 aHano-
TMYHOTO 3NeKTPOo0DOpYLOBaHNMS»
(M.B. Bobpbiles — pykoBoauTenb
NPOeKTOB — MHXeHep oTaena no-
CTaBOK TEXHOIOMMYECKMX MaTepua-
nos 000 «3InekTpeng-M»).

HeatensHocte MK D1 B bnukaiwee
Bpems OyfeT Hanpas/ieHa Ha u3yde-
HMe HOBbIX M30NALMOHHBIX MaTepua-
JI0B AN YNYYLIEHNSA UX TEXHUYECKMUX
XapakTepucTUK NPUMEHUTENBHO

K 971eKTPOTEXHUKE, @ TakXe Ha CoBep-
LeHCTBOBAHME METOLO0B VCMbITaHN
W CPeLCTB AMarHocTuku. PesynsTatsl
npoueayp UCTIbITaHWIA 1 U3MEPEHN,
pa3paboTaHHbIX C UCMOMb30BaHNEM
3HaHW 0 CBOWCTBax MaTepunanos

1 3NeKTPOU30NALMOHHBIX CUCTEM

Npu BO3LENCTBUMN 3NEKTPUYHECKUX, Te-
NN0BbIX, MEXaHUYEeCKMNX, XUMUYECKMX
v NpUpoLHbIX GakTopos, byayT npu-
MEHeHbl /19 CO34aHNS HOBbIX METOL0B
IMarHoCTUKMN.

26-31 aBrycta 2018 r. B napm»ckom
[Bopue KoHrpeccoB npowo KpynHem-
Wee MexyHapoAHOoe MeponpusTune

B obnactu aHeprocucteM — 47-9 Cec-
cus CUIP3. B MeponpusaTum npuHano
yyacTve bonee 3500 neneratos v npes-
CTaBUTeNel MUPOBbIX 3HEPreTNYecKnx
KOMMNaHWI, Hay4yHo-1ccnenoBaTeNb-
CKMX OpraHun3sauuii, peryanpytoLmx
CTPYKTYp, Npon3soauTenei obopyao-
BaHWSA 1 MaTepWUanoB 19 31eKTpo-
3HEPreTUKM, NPOEKTHBIX MHCTUTYTOB

1 BbICLIMX Y4eBHbIX 3aBefeHNN.

Ha ceccwuu bbin npogeMoHcTpupoBaH
MOCTOSIHHO PacTyLWii UHTEpeC K nUC-
CnefoBaHNAM 1 HOBbIM pa3paboTkam
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B 0bnacTu cucTeM NoCTOSHHOIO 1 ne-
PEMEHHOMO TOKOB BbICOKOI0 Hanpsi-
KeHWs, Npu 3ToM ocoboe BHUMaHne
Bbifo yaenerHo npobnemMam Hagex-
HOCTW 0DOpyA0BaHNS AR UCTBITAHUS,
MOHWTOPWHIa U ANarHocTuku. TpaHc-
dbopMaTopHble Napkun BO MHOTUX CTpa-
Hax cocTapunucb. Hepeako nonosrHa
yCTAHOBJ/IEHHbIX arperaTos 4OCTUINA
Bo3pacTa B 30 v bonee net. OgHako
NpoBefEeHHble NCCNef0BaHns noka-
3bIBAIOT, YTO MHTEHCMBHOCTb 0TKa30B
BCE elé nopaaetca KoHTposio (<1%).
Y700bl UMETL BO3MOXHOCTL OTJI0XNUTb
MOBTOPHbIE MHBECTULMN, UCCedyoTCS
CTpaTernmn MOHUTOPUHTA ANA CHUXe-
HVA puckoB. [eHepupytoTcs bonbluve
06BbEMbBI AaHHbIX, MPUMEHAOTCS CTaTh-
CTUYECKNE M aHanUTMyeckme MeToabl
019 U3BNeYEeHNs BaXKHbIX CBEAEHNN
13 UMetowmnxcsa bas gaHHbIX. XopoLlo
OTNaxeHbl NeproanYeckre NHcnek-
UMW 1 n3MepeHns. PesynbtaTsl XuMmu-
4ecKoro aHanM3a pacTBOPEHHbIX ra3oB
1 bypaHOBbIX COEAUHEHWI NO3BONSIOT
OLEeHMBaTb TEXHUYECKOE COCTOAHME
TpaHchopMaToposB.

CnepnyeT 0bpaTnTb BHUMaHMe Ha Npo-
ABMEHHbI HTEPEC YHaCTHUKOB

1 noceTuTeNEN NOCTEP-CECCUM K pe-
3y/bTaTaM U3bICKaHUMN POCCUMCKIMX
y4€HbIx. 3apybexxHbiM Kofneram Bbinn
npescTaB/eHbl 3KCNepTHas cnuctema
Mo OLEHKe TeXHWYECKOro COCTOAHMSA
TpaHchopMaTopoB Ha OCHOBE aHanM3a
PaCTBOPEHHbBIX B HEM ra30B 1 BO3MOX-
HOCTV MCMOJIb30BaHWS ONTUYECKO
CMeKTPOCKOMUU AN1F KOHTPOASA CO-
CTOAHUS U30AsLMK TpaHcdopmaTopa.
PesynbTaThl ccnegoBaHnii byayT crno-
cobcTBOBaTh MOBbILLEHNIO TOYHOCTU

M CKOPOCTU AMArHOCTMPOBAHMUS COCTO-
AHUS CUI0BbIX TPaHCHOPMaTOPOB.

MaTepuanbl C yMeHbLUIEHHbBIM Bpea-
HbIM BO3JEMCTBMEM Ha OKPYXKatoLLyto
cpefly KacaloTca anbTepHaTUBHbIX
rasoBbIX CCTEM M30nsaLMK. Nosasne-
H1Ee HOBbIX MaTEpPUANoB ¥ U3y4eHune
MPOLECCOB X CTapeHNs MO3BONAOT
onpenennTb XxapakTepucTukun 13o-
NAUMK B peanbHoM 0bopyaoBaHmm
[ycTpoiicTea, KOHGUIypaLUum snekTpo-
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[l0B, XapaKTepucTUKN NOBEPXHOCTH,
Harpyska HanpsXeHNeM, BHELIHWE
napametpsl). [JanbHeiwve warw

B 0OpaboTke nnv onpefeneHnn xapak-
TepWCTUK MaTepuanos HeobXxoAnMbI,
L9 TOro 4Tobbl BbIBECTU VX 13 Nabo-
paTopuit B peasibHyto aKCnayaTaLumio.

Ha Texkyuwimit MOMeHT nosnb3oBaTtenn

¥ NPOW3BOANTENN aKTUBHO 00CYX-
LatoT pa3paboTky 1 MCMonb3oBaHue
peweHnit 6e3 SF, (aneras). CeropHs
pacnpenenuTenbHble yCTpoicTBa

bes SF, pabotatoT Ha cpeaHux Hanpa-
KEHWSAX C Ta30BON, XXMUAKOW 1 TBEPLON
nsonauMaMK (Yalle BCEro B coye-
TaHWW C BakyyMHbIMU BbiK/tOYaTe-
AAMU) 1 Ha BBICOKMX HAMPSXKEHMSAX

C asbTepHaTMBHbIMK raszamu (cMecamu
rasos). Ecnu nocnepruve rogsl 6bim
NOCBSLLEHbI ONpefeneHnio NoaXoas -
LMX anbTePHATUBHbIX ra3oB, TO CErof-
HeA BeéTcs obcyk/aeHne BOnpocos,
CBSAI3AHHbIX C UX MPUMEHEHWEM,

1 B NepBylo oyepelb B 4acTu OXpaHbl
OKpy>KatoLLlen cpefibl U MPOMbILLIEH-
Hol be3onacHocCTy.

Ocoboe BHMMaHWe BbINO yaeneHo
obcyxaeHvo NpobneM 340poBba one-
paTopoB, B CBSA3M C UCMOIb30BaHNEM
OCHOBHbIX MAEHTUULMPOBAHHBIX
anbTepHaTVBHbIX ra3os SF, Ang nio-
nel, paboTalolnx Ha 3NeKTpUYEeCcKom
0bopyLoBaHNM CPeHEr0 HAMPAXeHUS
WA B6NIM3N Hero, 1 Mepbl NpeaocTo-
POXHOCTK, Ans Toro YTobbl obe-
Crne4ymnTb Nx be3onacHocTb B cryyae
yTeyku raza. OcHoBHble xapakTepu-
ctvkn HFO1234zeE (v ero xopolwo us-
BeCTHas He30MacHoCTb) NokasbiBalor,
4TO 3TOT ra3 MOXET UCMONIb30BaTbCH

B KayecTBe LM3NeKTpuYecko cpesl
Kak anbTepHaTuBa rasy Sk, ana pac-
npeAennTenbHbIX YCTPOWCTB.

Kak n Ha 46-11 Ceccun CUTP3,

Ha 47-11 Ceccun He bBbin pelwéH Bo-
npoc o HeobxoanmocTu nobasneHus
HaHo4acTuL K MaTepuanam ang Moamn-
dbrKauMm nx CBOMCTB.

M3mMeHeHMe 0ObEMHbBIX XapakTepu-
CTMK C NOMOLLbIO HaHOHaMoHNTENeN
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BbITNA4UT BeCbMa MHoroobelato-
wmM. Bonpoc, — kakune gansHenwmne
waru B 0bpaboTke Unu onpegeneHum
XapakTepuCTVK HeobXoAMMbI, NS TOro
yTODObI BHIBECTW 3TV MaTepuanbl 13 na-
BopaTtopuii B peafibHyto aKcnnyaTta-
LMI0, OCTAETCH OTKPbLITHIM.

Mo TemaTnke MK D1 CUTP3 Ha ceccum
bbino npefcrasneHo 40 goknagos
no TPEM NpenoYTUTENbHBIM TEMaM:

1. Cuctembl uzonsaummn HVDC (7 go-
KnagoB), BKlOYas:

- MEeTOAbl U3MEPEHWUI A5t MPOBEPKM
MOLENVPOBaHUSA 3NeKTPUYECKMX
nonem;

- HOBad AMarHoCcTMKa s TexHuye-
ckoro obcnyxumBaHug;

- 0nbIT 1 TpeboBaHUS K HOBbIM MeTO-
OVKaM v cTaHfapTaM UCbITaHUNR;

- KOMMakTHble N30AALMOHHbIEe CU-
cTeMbl (MOCTOAHHOTO 1 NepeMeH-
HOro TOKOB].

2. Matepuansl u ctapexue (10 po-
KnagoB), BKoYas:

— HOBbIE HArpysKku, HanpuMmep, oT Cu-
JI0BOW 3N1EKTPOHUKN;

- obopynoBaHue, paboTatollee ¢ no-
BbILUEHHbIMW Harpy3kaMu, Hanpu-
Mep, KOMMaKTHble MPUMEHEHUS;

- MaTepuarsnbl C MeHblUel CTEeMNeHbIo
BO3LEeMNCTBUA Ha OKPY>XatoLLyto
cpeny.

3. WcnbiTaHus, MOHUTOPUHT 1 Ana-
rHocTuka (23 poknapal, Bkoyas:

- ONbIT 1 fobaBneHHaa CTOMMOCTb
M3 CMCTEM OMEepaTUBHOI0 MOHUTO-
pUHTa;

- HaléxHocTb obopyaoBaHMa U cu-
CTEM [N UCTIBITAHUS, MOHUTOPUH-
ra v OMarHoCTUKH;

- yrnybneHHas oueHKa COCTOAHUA
obopypoBaHus.

Huxe npueegeH ob3op Hanbonee
MHTEPECHbIX [OKIan0B.

D1-101. Riechert U., Blumenroth F.,
Straumann U., Kaufman B.,
Saltzerpehr M. Experiences in
dielectric testing of gas-insulated
HVDC systems [OnbIT ucnbiTa-

HUs B 0671aCTU AN3NEKTPUYECKUX
cuctem HVDC c razoBovi nsonsaum-
eiil; ABB Switzerland Ltd NKT High

HACTPOUKA UCTBITAHWA N4 BEPTUKANIBHOIO
(EBOTO) U TOPU30HTAJILHOIO
(NPABOCTOPOHHETQ) MPEPLIBAHUA HVDC GIS,
BKJTH0YAS KABENIbHYHO METNHO

Puc. D1-101

BbICOKOBOJILTHBIE AMMAPATbI M OBOPY/I0BAHHE
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Voltage Cables AB, Switzerland
[Lseviyapus]

B aTom pgoknage onucaH onbiT
KBaNMPUKaLMOHHbIX MCMbITAaHWI

Ha KPY3 320 kB HVDC. B ux uuncno
BXOAAT 3/7eKTpUYecKmne ncnbita-

HVS, UCNBITAHUSA CUCTEM U305 MN

Y NPOLOMXKMTENbHbIE 3KCMIyaTalLn-
OHHble UCMbITaHUSA, BKIOYEHbI TakxKe
KOHLieBble MydTbl Kabenern NoCTosH-
Horo Toka. Ha puc. D1-101 nokasaHa
HacTpoiika ncneitaHnsa HVDC GIS,
BKJloYan kabenbHyto netnto. Bospac-
Tatowmii cnpoc Ha TexHonornio HVDC
TpebyeT aganTaunu pacnpegenuTenb-
HbIX YCTPOMCTB C ra30BOM M30N9LMEN
(FNC) man nunuin (GIL), koTopbie
Bbinn NepBoHayvyanbHo pa3paboTaHsbl
I15 ceTu nepeMeHHoro Toka. MC
ocobeHHO akTyanbHbI, HanpuMenp,
[J1 MEeraropofoB Mnu ryctoHace-
NeHHbIX parioHoB. Cneunduryeckune
TMMNOBbIe CTaHAAPThLl MCMbITaHWM

019 CUCTEM C ra3oBoOn U3onauuen,
xapakTepHbix gna HVDC, noka Hego-
cTynHbl. MiccnenoBaHmsa KoopavHaumm
M30M1AUMM NO3BONIUAN ONPEfEennTb
TECTOBble 3HAUYEHWUS, MPU 3TOM BCe
TeXHWYecKre acnekTbl BbiaN BKOYE-
Hbl B YYETHYO 3annch.

Ha ocHoBe pe3ynbraTos paspaboTku

M UCCNef0BaHNS B COYETaHMUM C OMbl-
ToM obcnyxunBaHus beina paspaboTaHa
dunocodursa HoBoro TMNa, BkAOYaN
ncnelTaHus nsonsauuu. MNponssoamn-
TN y>ke yCrneLHo 3aBepLnan npo-
BEPOYHbIE UCMbITAHUS HaNpsiXeHeM
320 kB / 350 kB, n TexHonorua rotoea
K MMAOTHOM yCTaHOBKe. YCNOBMS
HarpysKku BO BpeMs WCMbITaHWU Xapak-
TepM3yTCA pa3HOCTbio TemnepaTyp
MeX[y BHYTPEHHWM NPOBOLHUKOM

v Kopnycom. HeobxoanMmo y4ynTbIBaThL
TakXXe rapMoHnYyeckne N3MeHeHus
Toka. Vlcxons U3 pesynbTaToB ycneld-
HbIX UCMbITAHWNA, MOXHO OXMAATb,

410 KOMMoHeHTbl DC-GIS byayT nmeThb
0AMHaKoBbIN cpok cnyxbbl. KomnakT-
Has yctaHoBka HVDC-GIS BeinrpbiBaeT
no Tpebyemon 3eMeNbHOW NaoLLaan

M Ha KOMMYTaLMOHHbIX CTaHLMAX
MeX[y BO3AYLIHbIMU NHKAMU 1 Kabe-
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UCTNbITATEJIbHAA YCTAHOBKA
[J1A U3MEPEHWA MTOBEPXHOCTHOTO
[OTEHLIWAJIA U30J1ATOPOB B TUC

r

Pyc. D1-102

NAMUN, M Ha HAa3eMHbIX rlpeo6pa308a—
TEJIbHbIX CTAHUWAX.

D1-102. Zhao S., Kindersberger J.
Measurement of surface potential at
the gas-solid interface for validating
electric field simulations in gas-
insulated DC systems [W3mepeHne
MnoBepxHOCTHOro NoTeHymana Ha rpa-
Huue pasfena ra3 — TBEpAoe BeLye-
CTBO A/151 NIPOBEPKUN MOAENINPOBaHUS
3/1eKTPUYECKOIO 10151 B ra30BbIX CU-
cTemax noctosiHHoro Tokal; Technical
University of Munich Chair of High
Voltage Engineering and Switchgear
Technology, Germany [lepmaHus]

B noknage bbina onncaHa namepu-
TeNlbHag yCTaHOBKa, KOTopas No3so-
NsieT aBTOMaTU3npoBaThk N3MepeHye
MOBEPXHOCTHOMO NoTeHLMana obewx
CTOPOH KOHMYECKOro n3onsTopa
WKHbLI. MaTprua noTeHunanbHbIX KO-
abdurumeHToB BbiNa onpeaenexa c no-
MOLLbI0 TPEXMEPHON MMUTALMOHHOM
MoLEenn. Bbinu yuTeHbl XxapakTepucTy-
KV 3N1€KTPOCTaTNYeCckoro BOSIbTMETPa,
Tak Kak OHWM MOTYT BANSTL Ha pacnpe-
LleneHve 31eKTpUYeCcKoro Noas BHyTpK

yCTaHoBKMW. Ha ocHOBE M3MepeHHOro
pacnpefeneHns noTeHymana v MaTpu-
Lbl Ko3ddurLMeHTOB NoTeHUMana buina
paccyuTaHa NIoTHOCTb MOBEPXHOCT-
Horo 3apsga. He Tonbko noteHuman,
HO 1 pacnpefeneHne NAoTHOCTK 3apsi-
[,a He aKCcManbHO-CUMMETPUYHBLI. Pac-
npeAeneHune NAOTHOCTU 3apAfa Takxe
onpeAensnoch Npu MOLENMPOBAHUN.
PacuéTtHas n cMofennpoBaHHas nnoT-
HOCTW 3apsaja HaXxoaaTCs B TOM Xe
avanasoHe (107 C/m?). Ha BornyTon
CTOpOHEe pacy&THas 1 CMOLENNpo-
BaHHas NAOTHOCTM 3apsAfa NoyTy
coBnagatoT apyr ¢ apyrom. OpHako

Ha BbINYKI0M cTopoHe abcontoTHas
Be/IMUYMNHaE PacYETHOW NAOTHOCTM 3a-
psafa bbina HUXe, YeM CMOLENNPOBaH-
Has, T.e. LONOSHWUTENbHbIE HOCUTENN
3apsja HakanavBaloTCA Ha NoBepx-
HOCTW M30naTopa Yepe3 0bbEM rasa.

B pabote onvcaHa vcnbiTaTensHas
yCTaHOBKa AN U3MepeHNs MoBepx-
HOCTHOrO MoTeHLMana U30N9TopoB

8 [MC (pnc. D1-102). Ucnbityemas
M30NSLMOHHAs cUCTeMa NpeacTaBnseT
coboi TUNNYHYIO NPOKNALKY B LUMHE
CUCTeMbl Fra30BON U30NSALMM NMOCTOAH-
Horo Toka 500 kB. Bca nsondumorHasa
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cucTeMa, cocTosllas U3 KOHUYECKOro
M3051ATOPa, @ TakKe BHYTPeHHero

M BHELUHero npoBOAHMKOB, BCTPOEHa
B COCYJ, BbICOKOrO laBneHus. Beicokoe
Hanps>keHne co3naeTcs reHepaTopoMm
NOCTOSIHHOTO TOKa W NoAKtYaeTcs

K BHYTPEHHeMy NpoBOAHUKY C MOMO-
LWblo BBOAA BO3MyX—3/eras.

D1-103. Yasuoka T., Hoshina Y.,
Shiiki M., Takei M. Insulation
characteristics in DC-GIS: surface
charge phenomena on epoxy spacer
and metallic particle motions [Xa-
paktepuctuku nzonsyum B DC- GIS:
SIBJIEHUS] IOBEPXHOCTHOIO 3apsfa

Ha 3MOKCUAHON MOBEPXHOCTU U ABU-
JKeHne MeTannyecknx 4actmyl;
Toshiba Corporation, Japan [fInoHus]

B poknapge onuceiBaeTcs HoBas
paspaboTka, no3BonaioLLan genatb
DC-GIS anqa pacnpegenutenbHbIx
YCTPOWCTB, UMeloLLe BbICOKYIO Ha-
LEXHOCTb M30AALMMN U KOMNAKTHbIe
pa3Mmepsl. [puBefeHbl CHCTEMBI
nepegayun HDVC, xapaktepuctunkm
MOBEPXHOCTHOrO 3apsifa v ABUXeHMs
MeTanIMyYecknx 4acTuL, Nof Hanpsixe-
HMWEM NOCTOSIHHOO Toka.

Paspabotka Takux DC-GIS BaxHa

OIS YTOUHEHWS XapaKTepUCTUK N30N5-
LMW 3MOKCUAHBIX MOBEPXHOCTEN C HaKo-
nneHneM NoBepxHOCTHOro 3apsaa v Me-
TaNIMYeCcKMX YacTuL, NMof, Hanps>keHeM
MoCTOsiHHOTO ToKa. PacnpefenutensHoe
YCTPOICTBO nocToaHHoro Toka (MAC)
nrpaet BaxkHyto posb B cucteme HVDC,
nockonbky DC-GIS obnanaet Bbicokoi
HaAEXHOCTbI0 U30NALMM M KOMMAKT-
HbIMW pa3mepamu. OfHako nsonsaum-
OHHbIe ABJIEHNS NOJ, HANPSXKEHWEM
MOCTOSIHHOMO TOKA W MOJ, HanpskKeHneMm
nepeMeHHOro Toka UMeIoT pasHble
XapakTepucTuKu, 1 3To pasnuyne npo-
AemMoHcTpupoBsaHo Ha puc. D1-103.1.

ABTOpamu cTaTbu NpefcTas/ieHa pas-
paboTaHHas n3MepuTeNbHasa cucTemMa
IJ191 UCCNeoBaHNS MOBEPXHOCTHOIO
3apsja xapakTepucTuk 3noKCUaHOM
cMmonbl, cogepxaueit Si0,, B SF,-rase
g Teyenne 100 4 (puc. D1-103.2).
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XAPAKTEPUCTUKW U30NALUU NPOKNALOK
W METAJUTMYECKUX YACTULL B TUC
[1PW NEPEMEHHOM W NOCTOAHHOM TOKAX

AC-GIS Eoclosue

No surface ch

drgng | accumulation
-.-t.-.-.-.-
Metallic Dancing only

after lifred-off

Puc. D1-103.1

DC-GIS
S y
Surface charge

Spacer 5
Ac
chargms "

space charg

e imemem

Hovering around
HV conductor after 1if
irefly

CUCTEMbI U3MEPEHWA NMOBEPXHOCTHOTO

JAPAJIA

£
Conzral unin of pevator,
| Pe& clecvomenr |

Surface change messizement wystem
SF6 0 SMPa-sbid

.a)

Lo eectrindes

a) 3KCTepUMeHTaNbHaA YCTaHOBK; b) UaMepuTensHbie fierank; c) Mofienb (anokcugkas cMona, 3anonHenkas Si0,)

Puc. D1-103.2

3T paHHble MoryT bbiTb NprMeHe-
Hbl K M301SLUMOHHbBIM KOHCTPYKLMSAM
ana Hosow DC-GIS 250 kB B8 AnoHun.

D1-202. Stoller P. C., Hengstler J.,
Doiron C. B., Scheel S., Simka P,
Miiller P. Environmental aspects

of high voltage gas insulated
switchgear that uses alternatives to
SF, and monitoring and long-term
performance of a pilot installation
[3Kkonornyeckue acnekTbl BbICOKO-
BOJIbTHbIX Fa30U30/IIUNOHHbIX pac-
npenennTesibHbIX yCTPONCTB, KOTO-

pble UCMoNb3YIOT aNbTepHaTUBbl SF,
MOHUTOPUHI U AOArocpoyHas pabora
nnnoTHo# yctaHoBku]; Switzerland
[WBeriyapus]

B noknape paccmaTpusatoTcs Bon-
pOChl, CBSA3aHHblE C MPUMEHEHWEM
cMecelt ¢propketora ¢ CO,/N, v 0,

B KOMMJIEKTHOM pacnpefenmnTesbHoM
YCTPOWCTBE C 3/1€ra30B0M M30NALNEN.

lasoBble cMecy, cogepxatye C,-
nepdropkeToH (C, FK] 1 doHoBeIN ras,
coctoswuii uz CO, (unn N) u O, bbinn

BbICOKOBOJILTHBIE AMMAPATbI M OBOPY/I0BAHHE
UCTIBITAHUA W IUATHOCTUKA

NpeafioXeHbl B Ka4ecTBe anbTep-
HaTuBbl SF, B pacnpepenuTentHbIX
yCTPOWCTBAX C ra30BoN U3onaumeit
(TUC). B noknagme yaeneHo BHUMaHme
0bCyXAEeHVI0 Pa3NoXeHUs 1 nosny-
YeHHbIX NobouHbix NpoaykTos C, FK.
PaccMmaTpriBaeTca npocToi noaxos,
NPUMEHSAEMbIN K CYLLeCTBYIOLLNM CTaH-
JapTaMm, UCMonb3yoLLMIA A5 OLEeHKM
0bLen TOKCMYHOCTM ra3oBoi cMecK
TOKCUYHOCTb OTAENbHbIX MODOYHbIX
NPOAYKTOB U VX COOTBETCTBYHOLMX
koHUeHTpauwmi (puc. D1-202). B gokna-
[le OMNCHIBAOTCS ABa 3KCNepUMeHTa,
NpoBefeHHbIX ANA ONpefeneHns KoH-
LeHTpaLmMmM noboYHbIX MPOaYKTOB pas-
NOXEHNS, TEHEPUPYEMBIX YACTUYHbBIM
paspsi4oM 1 oyrow, B 3aBUCUMOCTY

OT 3apsafa W 3HepPrumM COOTBETCTBEH-
Ho. Pe3ynsTaThl 3TUX 3KCMEepUMeEHTOB
N03BOSAOT CAENATh BbIBOJ, O TOM,

4TO rasoBble cMecu Ha ocHoge C, FK
MOXHO Be3onacHo 1 3¢pPeKTUBHO 1c-
nonb3osaTth B [ VC.

B noknapne Takxe onuceiBaeTcs,

Kak 3¢deKTUBHO KOHTPONMPYOTCS
cmecn C, FK (unu gpyrvie rasosebie
CMeCH, Ncnosb3yeMble B KayecTse
anbtepHaTuebl SF,) ¢ vcnonbzosanu-
eM KOMBOUHaUMy LaTunKoB AaBieHus,
TeMmnepaTypbl ¥ NAOTHOCTU B Cylie-
CTBytOLLEN NunoTHow yctaHoske [ MC.

D1-207. Lashbrook* M., Gyore* A.,
Martin* R., Cselko** R., Nemeth**
B. Creepage discharge investigations
with biodegradable ester-based
liquids and the implications for
transmission transformer design
[UccnegosaHus yreuek buopas-
JlaraeMbix XUAKoCcTel Ha OCHOBe
CJ/I0)KHbIX 3¢)UPOB U UX MOCAE[CTBUIN
AJ151 KOHCTPYKUMMN TpaHcPopmaTopa
TpaHcmuccuml; *M&I Materials Ltd,
UK [Bennkobputaunsl; **Budapest
University of Technology and
Economics, Hungary [Benrpusl

B noknage onuceiBaeTcd HegaBHO
NpoBeLEeHHOE UCCNef0BaHye, a Takxke
HekoTopble 0bLMe pekoMeHAaumm
NS NpovsBofuTenen TpaHchopma-
TOPOB C Lie/1bio MOMOYb UM ONTUMU-
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31pOBaTb KOHCTPYKLMMN AJ1F CIIOXKHbIX
adupHbIX XunakocTen. Ha ocHose
Donee peanncTMYHOroO pacmnonoXeHns
3NeKTPOAOB U CPaBHEHWS pafa pas-
JINYHBIX CNOXKHO3PUPHBIX XUAKOCTEWN

C MWUHepasbHbIM Mac/oM yanoch pas-
paboTaTb HekoTopble JOMNOSHUTENbHbIE
OpWEHTVPEI AJ1A NPOeKTUPOBaHNS
TpaHcdopmaTopoB. [na nccneno-
BaHWS CPaBHWTENBHOIO NOBEAEHUS
HECKOJIbKMX Pa3nyHbIX 3QUPHbBIX
XKMAKOCTEN ¥ MMHEpanbHOro Macna
Obina nocTpoeHa cxema, nokasaHHas
Ha puc. D1-207.

VicnbiTeiBaeMble XMAKOCTH BKIIHOYAAN
MuHepanbHoe Macio (Nytro Gemini X),
cuHTeTnYeckuin adup (MIDEL 7131)

Y TPU NPUPOLHbIE CNOXHO3UPHbIE
xuakoctn (MIDEL eN 1204, MIDEL eN
1215 1 ellé ofiMH COEBbIN NPUPOS-
HbI 3P, 0bo3HaYeHHbIN kak NAT
ESTER 3.

[nga kaxnpon xuakoctv bein NnpoBeneH
MOSHbIN Habop OLEHOK N5t CpaBHEHNS

JHEPTHA
EANHON CETH Ne 5 (41)
OKTABPb — HOABPb 2018

WX TPEX TUMOB, YTODbI MPOAEMOH-
CTPMpOBaTh NOBefeHVE XUAKOCTEN

¥ MokasaTb CXOXEeCTb MpPW UCMbITaHUK
B boslee peanucTuUHbIX yCoBUsX.

[MockonbKy MCNONb30BaHWE XUA-
KOCTel Ha 0CHOBE CJI0XHOr0 3durpa

B 3J1EKTPUYECKOW CETU MOCTOAHHO
pacLnpAeTCcs, U KOHeYHble Noab30Ba-
TeIN HaYMHAIOT 0CO3HaBaTb IKOHOMMIO
CpeAcCTB, KoTopas MOXeT bbiTb B AaH-
HOM cny4ae obycnoBneHa yMeHbLUEHM-
eM HeobxoAMMON NPOTUBOMOXAPHOW
3alMThl, CNPOC Ha TpaHchopmMaTopel
Hanps>XeHWs nepefayun ¢ 3GUpom
Bynet pactu.

OnbIT B UcnbiTaHWn TpaHchopMaTo-
POB, HAKOMEHHbIN K HACTOSALLEMY
BpeMeHu, 1 nabopaTopHsle paboTsl,
yKa3blBaloOT Ha TO, YTO CYLLECTBYIOT
HEKOTOPbIE Pa3INYNGA MEX[Y XUAKO-
CTIMM Ha OCHOBE CJIOXKHbIX 3DUPOB

M MMHEpasnbHbIM MacyioM B TepMUHaXx
AM3neKTpuyeckoro nogefeHus. Yac-
TUYHO 3TO 0OBACHAETCS Pa3NUUNAMU

OOTOrPA®UA OBOPYLIOBAHMA

[171 OTEOPA NPOB TA3A, UCMOMb3YEMOT0
[)1A QUCTAHLUOHHOTO U ABTOMATUYECKOTO
[0NYYEHUA 0bPA3LIOB FA3A BO BPEMA
UCNbITAHUI HA KOPOTKOE 3AMbIKAHME

Puc. D1-202




BbICOKOBOJIBTHBIE ATIMAPATBI 1 OBOPY[J0BAHUE
UCTBITAHUA U IUATHOCTUKA
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KOHOUTYPALIUS 3NEKTPOLI0B
[NA NCNBITAHUIA HA YTEYKY

U shaped high voltage
electrode (brass, covered
with crepe paper)
Diameter: 4mm

U-shape diameter: 60mm

Pressboard sample
Thickness: 1,5mm
Width: 20mm

Pressboard base
Thickness: 1mm

Ground electrode
Diameter: 120mm
Thickness: 20mm
Edges: 10mm radius

Puc. D1-207

B IM3NEKTPUYECKOW NPOHMLAEMOCTH,
KOTOpble U3MEHSAIOT pacnpefeneHue
3N1EKTPUYECKMX HaMpsKeHU npu ne-
peMeHHoM Toke. Takxe bbln npoBefeH
3HaYnTeNbHbIN 00bEM dyHAaMeEHTaNb-
HbIX MCCnefoBaHuii, HO Npeobpaso-
BaHuWe 3Toi paboTbl B pyKOBOACTBO

MO NPOEKTMPOBaHMIO 3aTPYAHEHO,
MOCKOJIbKY YCTPOICTBA, UCMONb3yeMble
B nabopaTtopuu, He UMUTUPYIOT peanb-
Hble CXeMbl MPUMEHEHWNs 3N1eKTPOA0B
B TpaHchopmMaTopax.

D1-302. Li J., Zhang L., Han X., Hu D.
Impulse test and partial discharge
detection for GIS equipment in field
[MmnynbcHbie ucnbiTaHns u 06-
Hapy>keHue 4acTUYHoro paspsaa
Aansa obopynosanms 'MC B noneBbix
ycnosusx]; State Key Laboratory

of Electrical Insulation and Power
Equipment Xi‘an Jiaotong University,
China [Kutaiil

ABTopbl foknafa npennaratT UHTe-
PECHYIO MAEel0: N3MepPATb aKTUBHOCTb

yacTUyHbIX pa3panos (YP) Bo Bpems
NpuaoXeHUs KonebaTebHbIX rpo3o-
BbIX UM KOMMYTALMOHHbIX UMMYbCOB
(KM m KKIN) no metopy CBY. Wcnbi-
TaHWe pacrnpeenuTenbHbIX YCTPOCTB

c rasosoit uzonsumeit (KPY3) B ceTu
nmnynscamu KI' unn KKW Bo Bpems
NycKo-Hananku wau nocre peMoHTa
ABAsfeTCa 0bLEenpUHATON NPaKTUKON
BOT y>Xe ABa AecsTka neT. HoBM3Ha
COCTOWT B COYETaHWUM ero ¢ 4yBCTBU-
TeNbHbIM MeTof0M n3Meperni 4P
CBY. Tak kak akTusHocTb 4P B KPY3
B CYLLLeCTBEHHOW CTEMEHU 3aBUCHUT
0T GopMbI BOJTHbI MPUKIAAbIBAEMOr0
HanpsxeHns, umnynscel KA un KK
MO3BONAOT ONPELENUTb BLICTY-

Mbl Ha BEICOKOBOJIBTHbIX MPOBOAAX

1 nsonatopax. [puBefeHbl NpUMepsbl
yCMNeLwHOoro NpUMEHEHUs 3TOro MeToAa
(KMA/KKA ¢ namepernem YP CBY])
npu noucke KpUTUYecknx gedpekTos
B KPY3.

KPY3 wupoko ncnons3sytotes bnaro-
L,aps MX BbICOKOW HafeXHOoCTH,
HeobX0AMMOCT MUHVMAbHOMO TexX-
HMYeCcKoro 0BCyXXMBaHWUA U KOMNaKT-
HbIM pa3mepam. OfHaKo HensbexHble
nedektol nzonaumm B I'IC Bo Bpema
NpPOW3BOACTBA, TPAHCMOPTUPOBKY,
MOHTa>a Wi aKkcryaTaumm MoryT
NPpUBECTM K Aerpajaunm nsonaumun
CUCTEMbI U Aaxe K NOBPEeXAeHNIo
n3onauun. To eCTb NOSIEBON 3KC-
NepUMEeHT ABNAETCS BaXKHbIM LLIAroMm
K obecneyeHunio besonacHocTtn [UC,
KOTOpble MOTYT BblAEPXKaTb CKauku

ABTOMOBM/IbHbIN MMI]YﬂbCHbIﬂ [EHEPATOP
(CNNEBA) ¥ ANEFA30BbIN UMNYIbCHBIN

[EHEPATOP (CMPABA]

[ ;

Puc. D1-302.1

BbICOKOBOJILTHBIE AMMAPATbI M OBOPY/I0BAHHE
UCTIBITAHUA W IUATHOCTUKA

MOQY/TbHbIN
[EHEPATOP B MOJE

Puc. D1-302.2

nepeMeHHOro Toka v UMMybCHble
(rpo30BbIE MM UMNYNLCHBIE KOM-
MyTaUMOHHbIE) nepeHanpsxeHms

B peasbHbIX yCi0BUAX paboTbl. Taknm
0bpasoM, UCnbITaHNUA UMMYAbCHbLIM
Hanps>keHVeM BBeAeHbl B MPakTuKy
C LieNblo MPOBEpPKYM MPOYHOCTY U30-
N9UMK ynbeTpaBblicokoBonbTHOM [TVIC
B none. 3GPeKTMBHOCTL METOA,0B
MCMbITaHUS BapbKpyeTcs B 3aBK-
CUMOCTYU OT Pa3fIMYHbIX LePeKToB
nsonaunv. Havbonee adpdbekTVBHbLIM
MeToLOM 15 0bHapyXeHua fedekToB
M30NALNK ABNAETCS AANTENbHOE
npunoxexune nepemeHHoro toka (AC)
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¢ n3meperuem YP. Ho ncnbitaHue
MMMNYNbCHBIM HanpsaXeHeM ABNAeTCs
bonee apPekTUBHbLIM 419 BbICTYNOB

Ha BbICOKOBOJIBTHbIX MPOBOAAX W NpU
3arps3HeHny U30A9TOpa M3-3a MJ10XOoW
cTabunmsaumm KopoHsbl.

IMnynbCHble UCMbITaHUSA U UCTbITaHKS
NepeMeHHbIM HanpsXKeHeM UMerT
pa3Hylo pe3ynbTaTUBHOCTL 415 Pa3HbIX
nedeKToB v AOMOAHSIOT APYr Apyra.
[aHHbIi MeTof, LWMPOKO MpaKTUKyeTCs

JHEPTHA
EANHON CETH Ne 5 (41)
OKTABPb — HOABPb 2018

B Kutae y>Xe HeCKOJIbKO 1eT, K UMEHHO
OH OnMncCaH B AaHHOM OoKnage.

ABapuu B NosneBbIX YCI0BUAX NOKa-
3bIBAIOT, YTO HE0DX0AMMO MPOBOAUTL
MMMYNbCHbIE UCMbITaHWS ANs 0bopyno-
BaHusa [VIC. C 3Toi Lenbio NpuMeHstoT-
€S MOJYNbHbI aBTOMO6UNBHbI (c SF -
n3onaumein) MMNyNbCHLIA reHepaTtop

n n3meputenb YP, BbINONHeHHbIE Ha Te-
cToBOW Nnatpopme Ans nabopaTopHbIx
ncnbitanunii (pye. D1-302.1, D1-302.2).

HOBOE YCTPOWUCTBO W CUCTEMA (C3)
[N U3MEPEHWA W AHATTU3A HA MECTE YP

Puc.D1-303.1

1. Noisw reguction
2. Hgnrelacity

+ SNE Sensre Spame

[

Power Bupsly

Senaor Network L
System

osp | + | psp |

Mereiocssay  Licic Protessar

D3Pcow core
ForPDarstewt Forcommancaion

JIOKANTU3ALUA NCTOYHMKA YP HA TIOACTAHLIMK 33 KB

Puc.01-303.2




BbICOKOBOJIBTHBIE ATIMAPATBI 1 OBOPY[J0BAHUE
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D1-303. Kim* J. H., Koo** J. Y.,
Lee**Y. J., Seo*** K. H., Seo*** |.

J. Development of a wireless PD
measurement system enabling to
contact directly with 22.9 kV live line
of gas switchgear [PaspaboTtka 6ec-
MPOBOAHON U3MEPUTENIbHON CUCTEMBI
4acTUYHbIX Pa3psiAoB, NO3BOSAOLEN
KOHTaKT € NPsIMOV JINHNE ra3oBoro
BoikoyaTtens 22,9 kBJ]; *Calvus
Instruments, **Hanyang University,
***KEPCO, Republic of Korea [Pecny-
6auka Kopes]

B noknane onuckiBaeTcs paspaboTka
BecnpoBOAHON CUCTEMbI 3MEPEHNS
yacTnyHbIx paspagos (YP), koTopas
[€N1aeT BO3MOXHbIM NPAMOII KOHTaKT
C ra30BbIMU BLIKAKYATENAMMN Ha NN~
Hium 22,9 kB (puc. D1-303.1).

MpencraBneHsl NprHUMNLI pabo-

Tbl 3TOV CUCTEMbI 1 Pe3ynbTaThl eé
YCMELIHOro NpUMeHeHus B ceTu (puc.
D1-303.2).

OnuncaHbl pe3ynsTaThl MHOTONIETHETO
NpVYMeHeHUs ra3oBbIX pacnpeaenu-
TenbHbIx ycrpoiicts (G / S) ¢ nsona-
umnen Sk, LuMpoko ucnonb3yowmxca

B OTKPbITbIX U 3aKPbITbIX pacnpenenv-
TeNbHbIX CETAX KPYMHENMLLel aHepre-
Tuyeckon cuctemsl Pecnybnukm Kopeu
KEPCO.

Hosas becnpoBofHas «n3amepu-
TenbHas cuctema YP ¢ nnaBaoWwmm
TUMOM», MO3BONSIOLLASA HAMPSMYHO
CBSA3bIBATLCA C BO3AYLIHOW NTUHNEN

G /S 22,9 kB B pexuMe peasnbHoro
BpeMeHu, Bnepsble B Mupe bbina pas-
paboTaHa ons cetn KEPCO.

E€ npenmyLLecTBO COCTOUT B TOM, YTO-
Obl NONYYNTb JTyYLiee COOTHOLLEHNE
«CUMHaM — LWYyM», YeM Yepes 3a3eM-
neHue, koraa n3meperue YP Boinon-
HAETCA 415 Hapy>KHOro anekTpuye-
ckoro yctporictea. Kpome Toro, bbin
pa3paboTaH ycoBepLUEHCTBOBAHHbI
MHCTPYMEHT ANarHoCTUKM ANs COOT-
BETCTBYytOLLe 0bnacTv npuMeHeHus,
a Takxke NpensiokeHbl HEKOTopble
TexHuyeckne Mepbl ong KEPCO.
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TUNAYHA KOHOUTYPALLUA HV [ MV

lpumeuanme: OTkasbl Ha cTopone MV Bbi3biBaloT BbicOKye Tokv Ha cTopoHe HV, Ho ysenomnstorca TSO T0abko B TOM cnyyae, ecim

HVCB okpbiBaetca

Puc. D1-313

D1-313. Scatiggio* F., Serafino*

C. A, Tozzi** M., Savorelli** E.,
Salsi** A. TERNA transformer fleet
knowledge management through the
use of on-line monitors [Ynpaenenune
TpaHcpopmaTopHbiM napkom TERNA
C MOMOLYbIO OH/IaNH-MOHUTOPOBI;
*Terna Rete Italia Spa, Italy (Utanus),
**Camlin Power Ltd, N. Ireland, UK
[Bennkobputauns]

NTanbaHckuiA onepaTtop cucTeM nepe-
nayv (TSO) TERNA ynpasnset okono
800 TpaHcdopmaTopamu 1 aBToTpaHC-
bopMaTopaMm C MHTEHCUBHOCTbIO
0TKa30B Mo-npexHeMy HaMHOTro

Huxe 1 % B TeueHne HecKoNbKMx

neT. 3HaunUTeNbHbIE YyCUng belnu
NpeanpuHATL Ons NpefoTepalle-

HMA cboeB, a OCHOBHOE BHMUMaHMe
Bbino cocpenoTodeHo Ha obcayxm-
BaHWM Napka, peasibHOM COCTOAHUN
nsonaunu TpaHcoopmatopa. OnHow
M3 OCHOBHbIX NpUYKH cboes HbINO
BO3HMKHOBEHWE HemnpeacKasyeMblx
BHELUHMX COBbITWIA, TaKMX Kak nepeHa-
NpSXKEHUs, yaapbl MOHUWN U CKBO3Hble
Toku. B moknage onucaHbl paspaboTtku
1 BHeApPEeHWEe CUCTEMbl MOHUTOPUHTA
CKBO3HOTI0 TOKa KOPOTKOr0 3aMblKaHMs
(TFCJ. Mo nmetowmmcs B base AaHHbIM
BO3MOXHO COCTaBfieHne MObUIbLHOTO
rpaduka TeXHUYECKOro 06CnyXKMBaHMs
B Liensx npefoTBpalleHns oTkasoB

M YMEHbLUEHNS PACXOA0B Ha TeXHUYe-
ckoe obcnyxuvBaHue. NpobHas cucte-
Ma MoHuTopurra TFC (puc. D1-313)
Bblna ycTaHoBneHa B koHue 2015 1,

1 oHa BCE elé paboTana B MOMEHT
HanucaHus 3Toro fAoknaga.

Llenamn nposeneHuns pabot bbino,
BO-MepPBbIX, CHUXXeHVe 3aTpaT Ha 06-
CNyXvBaHMe, NNaHMpoBaHne aBTo-
HOMHbIX M3MEpeHUit B 3aBUCUMOCTH
0T BO3HWKHOBeHMsA TFC, Bo-BTOpbIX,
LOCTUXEHME YUPE3BbIYaNHO BaXHOro
cooTHowwerwns TFC 1 BO3MOXHbIX 13-
MEHEHWI NHOYKTMBHOCTU. Tak, Hanpu-
Mep, U3MeHeHWe MHAYKTUBHOCTM B 1C-
cneflyemoM TpaHchopmaTope bbi10
0bHapy>XeHo BO BPEMSA PYTUHHOIO
TecTta, NPOBOAMMOrO0 Kaxzible 4 roaa,
W Meperpyska no Toky, Bbi3biBatoLlas
Takoe M3MeHeHMe, Morla Npou3onTn
HeLaBHO WM NOYTW 4 rofia Ha3ag,.
NHdopmauumto o ToM, karga ato npo-
nsowno, HalTu Henerko. OnepaTopy
O19 aHaAn3a nokasaHui permcrpa-
Topa nomex HeobxogMMo Npuno-
XWTb MHOTO YCUANIA ANA MOMCKa KX
BPYyYHyto, npopabaTbiBas faHHble 3a 4
ropa. [pobHas cucteMa MOHUTOPMHTA
TFC morna bbl pelwmnTb aTy npobnemy
B pPEXVIMe OHNaNH-MOHWUTOPUHIa.

D1-317. Pavlov L., Skurcak L.,
Chovanec J., Lago J., Gbelec J. Check

BbICOKOBOJILTHBIE AMMAPATbI M OBOPY/I0BAHHE
UCTIBITAHUA W IUATHOCTUKA

the insulation state of OHL by means
of an on-line monitoring system
[MpoBepka cocTosiHus nzonsuymm OHL
C MOMOLLbIO CUCTEMbI OHJIANH MOHU-
topunral; VUJE a.s., Slovak Republic
[CnoBakns]

3arpsa3HeHne 1 noBpexaeHne n3o-
NATOPOB MOTYT BbI3BaTb BHE3amMHble
ckayku HanpsikeHus. B pesynbtaTe
ckayka HanpsikeHUs co3paeTcs ayra.
3T0 MOXeT Bbl3BaTb NOBpeXAeHME,

a Takxke TepMMUUeCKoe paspyleHune
JINHEMHbIX N30JIAUMOHHbBIX Liernen

C nocnenyoLMM 0TKa3oM.

B noknaje npeAcTasieH MeTom CUH-
XPOHHOIO MOHUTOPUHTA $as n MeTof
pacyéTa aNeKTPUUECKMX NapameTpos
AMHUK. CUHXPOHHbIA MOHUTOPUHT das,
T.€. KOHTPOJIb BPEMEHHbIX Napame-
TPoB Hanpsxxenud u (t) u Toka i (t),

M MX KOMTJIEKCHBIX $a3 BbINOHAETCSH
B10KOM M3MEpPEHNS, MOAKITIOUEHHbBIM

K BTOPUUHBIM LIeMAM TOKa W Hanpsxe-
HUg TpaHcdopMaTopa.

B HacTodlee Bpems ansa onpegenexus
3arpsa3HeHns U30NSUMOHHBIX Lienel
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npuMeHstoTca odnalnH 1 oHAaNH MeTo-
abl. OdnalH MeTof, oLeHKM 3arps3He-
HWS M301A9TOPOB OCHOBAH Ha aHanuse
TBEPAbIX MPVMecei 1 0THOCUTCS

K umcny TpyLoeMKMX. Takow Tmn 3a-
rpA3HeHNs MoxeT bbITb 0xapakTepu-
30BaH 3HAYEHUSAMY SKBVBANIEHTHOW
nnotHoctu conu (ESDD) v naoTHoCTbIO
HepacTBOpUMBIX kKoMroHerTos (NSDD).

[pMMeHeHWe OHNalMH MeToAa BCE
Bonblue cTaHoBKTCA 0bbIYHONM NpakTK-
KoW. MecTo ycTaHOBKM onpefensercs
Ha OCHOBE MpeABapuTesbHO NpoBe-
LLEHHOT0 aHanm3a CoOTBETCTBYOLLLEr0O
reorpau4eckoro MecTonoaoXeHms
M YPOBHS 3arpa3HeHuns. 310 ocobeH-
HO BaXHO, €CAN JIMHUMN MPOXOAAT
yepes rpsAsHble NpoMbILIEHHbIe
pavioHbl. C pa3BuUTMEM TEXHONOT UK
PMU n3mepeHns CUHXpOHU3MPOBaH-
HOro HanpskeHWs Toka 1 ¢a3 Toka
obecneynBatoT BO3MOXHOCTL bonee
TOYHOTO onpeaeneHns (anektpuye-
ckux) napameTpos OHL.

I3MepeHHble TOKV 1 Hamnpsixe-
HUSA NponyckaTcs Yyepes GunsTp
crnaxusanng (C HU3KUM ypoBHEM

CXEMA NMOAKNHOYEHNA PMU (BJIOK

U3MEPEHIA DA3)

Tr 1 =

= line 220 kV

- monitored line
400 kV

- line 110 kV

Puc. D1-317

_a_

Satellite

Tr 2

JHEPTHA
EANHON CETH Ne 5 (41)
OKTABPb — HOABPb 2018

NPOHUKHOBEHUA). 3aTeM aHanorosbli
CUrHan otbrpaeTcs, LMCKPeTU3npyeT-
cs v npeobpasyeTcd B aHanoro-unb-
poBol. BreibopouHble gaHHble BMecTe
C LL@HHbIMW MO BpeMeHw 0T CUrHana
npueMHunka GPS xpaHaTtcs n obpaba-
ThIBAKOTCA MUKPOMPOLLECCOPOM MO CXe-
Me, NpyBeAeHHoNn Ha puc. D1-317.

Mcnonb3yembil 610k n3aMepeHns

PMU copepxuT KapTouky naMepeHus
c yactoton otcuéTos 100 kI, T.e. 2000
06pa3LoB 3a Nepuoj BPEMEHHbIX 13-
MeHeHu HanpsxxeHns u (t) n Toka i (t)
npu vactote ceTn 50 T, YTo fAET BO3-
MOXHOCTb Donee AeTasbHO 0TPa3nTb
cobbITVSA, NponcxofsLLne B peanbHoi
akcnayaTaumu,

D1-320. Li Y., Yan W. Steep-front
impulse voltage tests on high-voltage
equipment [UcnbitaHns Boicoko-
BOJILTHOro 060pyA0BaHNs UMIYJb-
camu ¢ kpyTbiM ppoHTOM]; National
Measurement Institute, Australia
[ABcTpanus]

B noknage aBCTpanuickmx cneym-
anncToB NPUBOAATCS pe3ynbTaThl
MCMBITaHU BbICOKOBOJIBTHOrO 0b0opy-
L,0BaHMSA UMNYAbCaMU C KPYTbIM GPOH-
TOM, 0bCy>X/1aeTcst yCTPOMCTBO CXeMbl
ONS reHepaLmn UMNyabCoB C KPYTbIM
dpoHTOM 1 paspaboTaHHasa nsme-
puTensHas cuctema (puc. D1-320).
Takxe npencTaBneHsbl pe3ynbTaTl
ncnbitaHuii 500-mMunnmeTpoBoON
cekumn nonumepHoro nzongatopa 330
kB v obmoTok ctaTopa 11 kB. lMnk
HanpsxeHus coctasun 850 kB, Bpemsa
HapacTaHusa — 350 Hc. O6moTkK
cTaTopa MCnbITbiBaAnCh NkoM B 32 kKB
co BpeMeHeM HapacTaHus 260 Hc. o-
rpeWwHOCTb U3MEPEHWNA ANA MMKOBOIO
Hanps>KeHUa v BpeMeHW HapacTaHus
¢dpoHTa coctasnsana 3 % u 5 % coot-
BETCTBEHHO.

MpencTaBneHHble AOKIaAbl OTpaxXatoT
COBPEMEeHHO0e COCTOsHME MPUMEHEHNS
cuctem nzonaumm HVDC, matepuanos,
MEeTOA0B WCMbITaHWM, MOHUTOPUHTA

M CPeacTB AMArHOCTUKN B 3/1EKTPO-
obopygoBaHuMn.



BbICOKOBOJIBTHBIE ATIMAPATBI 1 OBOPY[J0BAHUE
UCTBITAHUA U IUATHOCTUKA
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YCTPOUCTBO UMNY/IbCHOTO UCMbITAHWA U30NATOPA KPYTbIM
OPOHTOM (A); YCTPOUCTBO MMNYJIbCHOTO UCMBITAHNA PA3PE3AHHDIX
CEKLIUW U30N1ATOPA KPYTbIM OPOHTOM (b)

Puc. D1-320

3AKJTHOYEHUE

Mo ntoram 47-in Ceccum no Viccne-
nosatenbckomy komutety D1 CUTTP3
MOXHO OTMETUTb clefytollve Haun-
Bonee obcyxaaemMble KNtoYeBble
BOMpPOCHI:

- Mepbl AN HEeYKJIOHHOI0 CcoKpallle-
H¥Sa ncnonb3oBaHue obopynosa-
HUsa ¢ SFé;

- OMbIT CO3AaHNs MoLenen cTapeHus
LLeN/110/103bl C BpeMeHHO-3aBu-
CUMBIMU CKOPOCTAMMU CTapeHus
W y4yeT ee B onpeaeneHns KoHuen-
LMW Ter0BOro MHAEKCA;

- MeTojbl AOCTYMHble 415 YCKOPeHUs
ONTUMK3aLUN MaTepunanos N1bo
C NOMOLLbIO BbIYNCIEHNI, NNbO
C NOMOLLLbIO aNbTepHATVBHbIX pe-
KMMOB U METOA,0B UCMbITaHWI;

- MpakTMyeckune xapakTepucTnkm
n3onsauMn B peanbHoM obopynoBa-
HUK (ycTpoicTBa, KOHGUTypaLmum
3/1€KTPO/I0B, XapaKTepUCTUKN No-
BEPXHOCTM, HArpy3ka HanpsaxeHu-
eM, BHellHMe NapameTpbl v ap.);

- CcTapeHue anbTepHaTUBHbIX
ra3oBbIX CMECe NMpu YaCTUYHbIX
paspsgax c y4eToM 3/1eKTpUYecKoi

CTOMKOCTW U 3Kosornyeckon bes-
0MacHoCTY;

- panbHeWwwue warw B obpabotke
UM onpefeneHnmn xapakTepucTyik,
KoTopble HeobXoAMMbI As TOro,
4TObbI BEIBECTW 3TV MaTepwansl
13 nabopaTopuii B peasnbHyt 3KC-
nayaTaumio;

- ¢dyHKUVOHanbHble TpeboBaHus
K AM3NEKTPUYECKMM MaTepunanam
Ans TpaHcdopMaTopoB;

— OMbIT B 4aCTXN 31EKTPUYECKON
NPOYHOCTM Pa3SIMYHbBIX N30M15-
LUMOHHbIX TpaHCHOPMaTOPHbIX XM A-
KocTeu;

- OLeHKa TeXHWYeCKOro COCTOAHMS
TpaHchopMaTopoB Ha OCHOBe aHa-
N1M3a PacTBOPEHHbIX B HEM a30B;

- BO3MOXHOCTU MCMO/Ib30BaHUS
ONTUYECKOW CNeKTPOCKOMMK
BJ19 KOHTPOANS COCTOAHUSA M30N9-
unu TpaHcdopmaTopa.

TeHOeHUMS, KOTOpada cyllecTByeT

B pamkax CUIP3, cocpepoToyeHa,

B OCHOBHOM, Ha 31eKTPOM30ALNOH-
HbIX M 3KOTOTMYECKU YNCTbIX. IKO-
JIOTNA CErofHA ABNAETCA OCHOBHbIM
MWPOBbLIM TpeHLOM. BaxHo, uTo ako-
NIOTMYHOCTb HOBbIX MaTepnanos

M3MepseTcs He TONbKO U He CTOJIbKO
Ha YpOBHe CbIpbs, KOTOPOE UCMOMb-
3yeTcsa B AajsbHelnWwmnx nepepenax,

a B TOM, HacKOJIbKO 3TV MaTepuransl
BNOCNEACTBMN CMOMYT COXPaHATb
CBO 3KONOMMYECKYH YNCTOTY

B X0Je 3KCnayaTauum v yTuamsaumnm
KOHeuYHbIX NpoAykToB. OUeHb BaXHO
npocYMTaThb Ha AECATUNETUA Bre-
pén, kak noBefeT cebs TOT AN MHON
mMatepuan.

MpepnctaBneHHble AOKNaAblI OTpaxatoT
COBPEMEHHOE COCTOHME NMPUMEHEHNS
cucteM nzonaumm HVDC, maTepuanos,
MEeTOL0B UCMbITaHWU, MOHUTOPUHTA

W CPeAcTB AMArHOCTUKN B 3N1EKTPO-
obopypoBaHum

0bwwmM ntorom pabotsl 47-i Ceccuu
CNTP3 v Bcex cocToaBLUMXCS BCTpeY
CTanw: paclwvpeHmne MexayHapoLHbIX
CBSA3€il N0 Hay4YHO-TEXHUYECKOMY
0bMeHy, pe3ynsTaTUBHbIN Avanor

Mo akTyanbHbIM BOMPOCaM pasBu-
TS MUPOBO 3/1EKTPOIHEPTreTUKY,
$opMMpoBaHMe AOrOBOPEHHOCTEN

M NNaHOB AasnbHENLLIEro coTpygHuye-
CTBa Mo HanpaBfAeHUAM AeATeNbHOCTH
ViccnepoBaTenbckoro kommteta D1,

X MEXXIYHAPO/IHAS
BbICTABKA .,
10 MPOMbILLITEHHO
BE30MACHOCTU U
OXPAHE TPYQA
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