PENEPANBHOE ATEHTCTED

N TEXHUYECKOMY PErYNHPOBAHWED K METPONOIMAMK

HALUWOHATNBbHBIW rCTP
CTAHOAPT
POCCUMUCKOMW 59028—
CEOEPALMM 2020

(M3K 62747:2019)

NEPEOAYA 3JIEKTPOIHEPIMU NMOCTOAHHLIM
TOKOM BbICOKOIo HAMNPAXEHUA.
MPEOBPA3OBATEJIU HAIMNPAXEHNA

TepMUHBI U onNpegeneHunn

(IEC 62747:2019, Terminology for voltage-sourced converters (VSC)
for high-voltage direct current (HVDC) systems, MOD)

HMipanwne odpruHansHoe

Gl

GostExpert.ru
https://GostExpert.ru/gost/gost-59028-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=62963
https://gostexpert.ru/gost/gost-59028-2020?utm_source=pdf&utm_medium=62963&utm_term=page

MacT P 59028—2020

MNpeaucnoewne

1 NCOArOTOBNEH OTepsiTeiM AKLMOHEPHEIM ODWECTEOM sHay-HO-HCCNBO0BATENBCKMEA MHCTHUTYT No
NEpeaqe ANeKTROIHERTHH NOCTORHHBIM TOKOM BLICOKCMS HanpRMeHdas (0AD «HWWMTe) va ackope cob-
CTEEHHOM NepEEo0a HA PYCCEMA R3LK GHIMoAIMYHOR BEDCHM CTAHOAPTS, YEA3ZHHOID B NYHETE 4

2 BHECEH TexHW4eckHM KoMATETOM Mo cTaHoapTraadky TH 016 « 3nerTpoadepreTisa s

3 YTBEPH¥OEH W EBEEH B QEACTEBWE Mpukasom $enepansHoro aredTcTea no TEXHUHBCKOMY pe-
FYNADCBEAHKIO M METPONOMW oT 25 Hoabpa 2020 r Ne 1165-cT

4 HacToAWWA CTaHganT ABMAETCA MOOQHEVMUWDoEAHHEIM N0 OTHOWEHKWKD K MEXIyHapogHOMY CTaHIAPTY
MIK 627472019 «llpecbpasopaTent Hanpasewna ([H) ANA cMCTeM NOCTOAMHOMD TOKS BblCOKOND HANDANE-
HHA (MTEH). TepMunonorkas [IEC 627472019 «Terminclogy for voltage-sourced converters (WVSC) for high-
voltage direct current (HYDC) systems», MOD] nyTem dameHerns oTaeNkbHelx 3pas, cnob, cobNoK, KoToDbIe
BEEMEHE B TEKCTE KYDCHBOM, 3 TAKKE MyTEM HIMEHEHKA COOEDMARMA OTAENbHBIX CTPYRTYPHEBIX ANEMEHTOR,
KOTODGIE BhlZENeHbl BEPTHEANbHOW NMHHEHR, DACnONCHEHHCA Ha NoNARX HAaNPOTHE CoOOTEETCTEYHHLEND TEKCTA.
DPWMAHANLHBIA TEKCT 3THE CTPYRTYPHLIX ATEMEHTOE NPHWMEHEHHOMN MEMIYHADSOHOM CTARAARTA W OBBACHS:
HAA NPHYAH BHECEHWA TEXHWYECKKMY OTHNOHEHWA NEKBEGEHE! B OONONHETENEHOM NPUNoHeHA OB

B HacToRWWA CTAHOAPT HE BEMOYeHE NyHkTel 2.6 9.7, 1290, npuMedands k nyskram 5.9, 921, 105
MpLMEHERHOND MEKIYHADOOHOMD CTAHGAPTA. YEIIAMHBIE My HKTE M NPHMEYEHRA, HE BEIKDYEHHBIE B OCHOBHYHY
YACTE HACTOALWETD CTAMZapTa, 8 TAKEe ODLACHEHWA NPHYMK BHECEHA TEXHWYECKHE OTKNOHEHWA NPHBSOa LI
B OononNHATENEHOM npanoEaHuEs OB,

CTpyETYpa NpHAMEHEHHOND MEMIYHADTIHOMD CTAHJAPTA WIMEHEHA ONA NPUBEOEHHR B COOTEETCTEHE
C NPpaBHUNaMd, ycTasoBneHHsibd 8 TOCT 1.5 (pasgen 9). CpapHeHWe CTPYETYPElI HACTOALENS CTaHdapTa oo
CTRPYETYPOH YEAIAHHMOMD MEROYHAPOAHOMS CTAMZADTA NPHEEGEHS B GONCNHKTENSHOM NpAnoseHn O

BHEceHME YHAIAHHEE TEXHHUYECKHY OTENOHEHWH HANPABNEHD HA YYeT NoTpeBHoCTer HAaUWMOHANLHON
IKOHOMUKK Poccridckol Pegepaum ¥ ocobexuocTel ofbesTa cTaHiapTHUaagnn, sapakrepHelx gna Poccui-
CKOW Tegepaynn.

MexoyuapogHuii cTangapt paspaborad NoaxomdTetom SC 22F «Cunopas anekTpoHAEa GNa CUCTEM
NEDESAYK W PACHPEASNEHUA INEXTROIHEPTAME TEXHHYECKOro komuTeTa TC 22 aCucTemsl ¥ ohopydoBaH«e
CUNCBOH ANEKTPOHKKK MennyHapooHon anekTpoTex Y ecKoi kormuccihn (IEC).

HakWMeHoBaHWE HACTOALWEND CTAHIAPTE WIMEHEHT CTHOCHTENEHD HAWMMEHOBIHWA YEAIAHHOTD MENTY-
HApoOHOrD cTaddapTa Ana NnpdeedgeHda 8 cooteeTcTede ¢ TOCT P 1.5—20M 2 (nysrT 3.5).

CREQEHMA O COOTEETCTBMM COLNMOYHBIX HALWMOHANEHEX CTAHGapTOR MEXSYHAPOOHLIM CTAHOApTaM, 1C-
MONEI0EAHHEM B KEHSCTEE CCLINOYHBIN B NPHMEHSHHOM MERIVHAPOOHOM CTAMOAPTE, NPHBESEHEI B OONON-
HATEMNEHOM NRpMnoseHre T4

o BBEOEH BENEPBLIE

Mpaguna NpLUMEeNaHUR HACMoAWE20 cimardanma Yyomakoaneksl @ cmamees 26 PedepansHoss 38KaHa
aim 28 wiows 2015 20 Ne 162-03 w0 cmandapmiuzayull 8 Poccutckol Pedepauuis. Huchopmauim ob Ua-
MEHERLAX K HACMOAWaMY crmandapmy Nyinukyemes & axesodnoM (M0 COCMaaRLIn Ha T ANSaRR MERYLLES0
2oda) uHgropMaULISHHOM Yrasamene wHayuoHansHss cimandapmes, 8 GUyUansRbil IMEKCT UIMEHEHLIT
U IONpEeck — 8 GWEMECAYHOM UMIDopMayLoHHOM Yrasamene «HayuoHanskbe cmandapmels. O cayuae
ASDECMOMBa [3aMetbn) LU dMdessl HSCMaAwean cmandapima coomaamomeyiyese yeodounarue Sydam
onybinuroeano 8 Onuwadives eniTyCHE BXBMECAYHOZC wHibopMauuoryosn yralamens sHayuowansyse
cmandapmes. Coomaememepoias uvbopmaytn. yeadomaenue o MeKcms! PaIMeLE0mch Mame 4 uH-
chopranuaRRol cucmese obiean RoNLIDEIHUA — Ha dliyuansronM caldme PedepansMos0 aSermcimes Mo
MEXHUHECHDMY DSy LDOeaHLID U MemponosUy @ cemu HumeapHan waw.gost.ru)

@ [EC, 2019 — Beoe npaga coxpaHakTen
£ CTampapTiHiiops. aodopMnesde, 2020

HacToAwuil CTAHAAPT HE MOMET BEiTh NONHCCTED WK YACTHYHO DOCTDOMABERGEH, TMRANMOOaaAM W pac-
NEOCTDEHEN B KAYECTEE GMUMAanEHorD naganva Ges paspelweHiA $enepansHone areHTCTEa No TEXHUHECKD-
MYy CEFYITADOBAHMID M METDOMCTAN

i

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 2/36
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-59028-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=62963
https://gostexpert.ru/gost/gost-59028-2020?utm_source=pdf&utm_medium=62963&utm_term=page

MCT P 59028—2020

Copepxanue

T OEMBCTE MEMMEHEHER © . . o et et e o e et e e e e e e e e e e e e e e e e e e
2 TR AT AR BT EIRIRIRIA _ vt s 8t B0 i 0 VS e g A N i

3 DE0aHaYeHHa # CoKpaLeHHA
3.1 DGoaHaseHAA

3.3 CokpawesH1a
4 NpadKyeckHe CHMBONGI
5 DHwme TepMiHE, OTHOCRLWWMECA K CXEMaM Npeodpazoearensam
& Cremsl Npechpaiopatensia HanpAXeHHA
T MpeobpajosaTenbHBE YCTPOACTEA W BEHTATNIA
8 Yonoewa paboTel npeotpasoBaTens
& CHcTemMBl ¥ NOACTAHUMK MOCTORHHOND TOKS BECOKOrD HanpAMeHUA
10 CBopygoBaHHe NoJCTAHUHK NOCTOAHHOND TOKE BRICOROTD HanDaAKEHrA

12 Mepapsda CHCTeMbl yNDaBneHAA

Mpunoxeswe A (cnpaaodHoe ) CaeaeHna O COOTRETCTERKY COBINOYHBIX HALWMOHANLHLE CTAHIaPTOR
MEHIYHADOOHEM CTAHJANTaM, HCNONbIODAHHBIM B KAHECTES CObIN oY HblX
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FOCT P 59028—2020
(MOK 62747:2019)

HAUWMOHANBHBIA CTAHOAPT POCCHHUCKOWN ®EOLEPAUMUM

NEPEQAYA ANEKTPO3IHEPIMW NOCTOAHHEIM TOKOM
EbICOKOMNs HANPAXEHWA.
NPEOCEPA3OBATENH HANPAMEHWA

TepMUHLI M onpegeneHun

High-voltage direct curmant iransmission. Vollage-sourced converters.
Terms and definitions

Oara egegedns — 2021—01—01

1 0OBnacTe NpUMEHEHWA

Hacmoawll crmandapm yomandawTuGasm maputbl U onpedenatus NoONAMLIL, GMAOCALLUXCA K SLce-
iai nepedaqdl ANeKMPpoIHEREUL TOCIMOARHO20 MOKT SLICOKI20 Hanpakenus [danee — MTBH) v npeobpa-
F0EamensHen nodemantusd NMTEBH Ha ocroge CaMoroMMMUuppowLxcs npeofpasoaamensad HanpasaHuA.

Hacmogwul cmandapm pacnpocmpalAemcd Ha Mpeofpaseeament HANDAMEHUA Ha ocHoee BLNamAD-
Wi MPEHIUCToN0E ¢ UINWTUDOSAHHEM JAMES00oM. COMAKD MaKKe Mowen ucionek3oeambed U Ana moay-
nooeodNuKoERx Yoempodome dpyaden muna, Komopbie MOSyT Janupamecd U omaupamecA nocpedomaaid
yipaenmoweso delomaus.

Hacmoswut crmaddapm #e pacipocimpadiamed Ha Npeobpazoeamendy © JurelHol koMpymauuedd
(npeofpazoeament Mmoka) OnA cucmen nepedady anexmpoasapaul MTBH.

2 HopMaTHBHbIE CChINKKW

B HacTOALWEM CTAHOAPTE WCNONsI0BAHSl HOPMATHEHLIE CCBINKK HE CNe0ysolWe CTRHOIPTE.

MOCT P 59027 (M3K B0633:2019) MNepegada 3nekTpOIHERTAN NOCTOAHHbIM TORDM BRICOKOMD Hanpaxe-
WA, TEpMUHE W ONpE0enNeEHEs

MoCT P MK B0617-DB-12M MNpadr4eckke CHMBONE ANA cxem (B opmaTe Badk LadHBx)

Mpumeyarnes —Npe NONE3ICBEHHA HACTORLY MM CTAHASPTOM LenecoolpasHo NpoesprTE OSACTEME CObINDHHBIX
CTEHORPTOR B MHEODMELKONHOA CRCTEME 0BILErD NONEICBEHMA — HA SEVUNANEHOM CadTe Degapane=orD SreHTcTEa No
TEXHWSECEOMY PEMYIMPOBSHWH M METDONOMME B CETr FIHTEPHET Wik N SanooH oMy BHEORMALHOHROMY YEA2aTen oHa-
UADHENSHEE CTRHOANTE S, KOTODEA Oy CNMKoead No coCTOAHMED HE 1 AHBEDPA TERYILErD Ma, W Mo BeINYCHAM BHE MECH-
HEM MERODMALROHHOND yE33aTENR 4 HAUWMORENEHEIS CTEHZARTE % 38 TERYWME rag. Ecni 2aMeHeH CobINOYHBIA CTaHOaoT,
HE HOTOPLIA 0EHE HEQATHPOESHHEA COBINEE, TO PEKODMEHOYETOH HOMHILIOEaTE QEACTEYHILYH BERCHHE 3TO000 CTAHO3PTE
© YHETOM BCEX BHECEHHLE B A8HHYH BELECHIT MIMEHEHAA. EChin 3JaMEHEH COBINDHHEA CTAH0APET, HE KOTOPERIA QEHE D0aTW-
POBEHHAR COBIMKA. TO PEEOMEHOYETCH MCNONEI0BATE BEPOHED 3TOM CTAHOANTE ¢ YHSIAHHLIM BellLE rogomM yTESPHOSHA
InpuHATHR). Ecnvn nocne yTESpHMOSHAR HACTORWLEND CTAHOARTE B CObUNOHHBIR CTEHAADT, HA KOTOPEIA O0aHE O TMDOeaHHaR
COBINES, BHECEHD MAMEHEHHE. 3aTHEMMBIEE NONDMEHWE, HA HOTOROE SEHA CCLINKE, TG 3TO NONCGHEHNE DEECMEHOYETCA
NpAMEHATE GB2 y48Ta JAHHOIT MIMEREHE. ECNH CobNo4HLIR CTEHSADT OTMEHEH Be3 3aMeHBl, TO NONOHEHNE, B KOTOROM
OAHE CObIMKE HA HETMD, PEXDMAHOYETCA NDKWMEHATE B Y3CTH, HE 3ETPAMBE HLWEHR 3Ty CObUmKY.

Wanauue odmuHansHoR
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3 O6ozHavyeHUA W COKPALLEHWA
B Hacmariyesd crmakddapme apuMaenersl cnedyowue 000 HEYERUA U COKDEWEHUA.

3.9 ObozHaveHuA
B oaHHoM NyHETE NPUBEAEHE TONsKD Hakbones vacTo ynotTpedneemeid oboasaderka (Ca. pUcyHor 1)

U, — NoCTOAKHHOE HANpAXEHHe Nnpecbpasoearens.

UHF'E — NOCTOARHOE HANPAMEHAE MONHC-32MIA;

Uu:-p — NOCTOARHOE HANPAMEHWE MONC-NONOC,
U, — NAHERHOE HANDAMEHWE HAa CEeTEBMA CTOpOHE NpecbpaloeaTenNeHONd TEakchopMaTopa (ASHCTRY-

T IOWEE IHAYEHUE C YYETOM FAPMOHKK);

— (hBIHOE HANDANMEHWE OTHOCHTENLHO JEMNK HA CATEEOR CTOROHE NPEOGpaI0BaATANBEHOr0 TPAHC-
thopuaTopa (JERCTEYIOWEE IHSIEHWE C YIETOM apMOHNE),

U, — NUHEeRKoe HANPAMEHWE HA BEHTUNEHOR cTopoHe NpeobpalopaTensHors TpadchopMaropa {neh-
CTBYIOWEE IHAYaHHE, C YHETOM rapMoHKK);

U, — thaskoe HanpANEHME HA BEHTWALHONA CTopoHe NpeolpaIoRaTensHore TpaHooPMAaTOpa OTHOCH-
TENEHD JEMM {[QeACTEVIOWEE IHAUSHIUE, C YUSTOM rapmMoHKK),
U — HANDAMEHME MEMOY BLBO0AMY BEHTHNA,

. — ToK BeHTHNBEHOR obMoTr NpecbpaiceaTensyorns TpancopMaTopa (AeRCTEVIOWEE IHAYSHWE, C
YLETOM TapMOH MK,

Iy — NOCTOAHHEIA TaK,

f, — Tok ceTesoh obMoTE NpeobpaloBaTensHor TpaucopMaTopa (GeHCTBYICLEE JHAYEHME, C Y4e-
TOM TapMOHHK),

— HOMMHANLHOE JHAYEHWE | |
!‘, — TOK BEHTMNA.

3.2 Nepeyers NOOACTPOYHEIX HHOCKCOB

B — I8MNS;
p — Nonoc,
d — NOCTOAHHBIA TOK MNK HANPAMEHWE,

| — ceTeran cTOpOHA NpeobpasoRaTenkHore TpaHcdopMaTopa,

C = BEHTINLHEA CTOpOMA NpecfipalopaTenNsMOTo TpaHchopMaTopa;
Vo MOK Y203 BEHTHEL MW HSTOSNEHLE MEXTY BRBOOIMA BEHTHIA,
bt — HanQAREHUE LT FTK MENTY BRiBOEEMA.
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MONCEHTRLHLAR BB TOCTORHHOTD TORR

T+

TREHEOpMETCpE

fo| [f2
Y4 y ¥

£ i i —
OTPHLETSEHLE B R NOCTORHHOTD TORE

PI-'!-I-':.-'HI'_'IH 1 — DBoaHayaHnE SMNEETPAYSCEMY BENHMAH M TEpMHMHOBE, OTHOCALLWECH

K !':[.:E'EEI[.'-':'IJ-'_'IEHTE‘.I'IP'_'I HENEAHEHAR

3.3 CokpaweHna

ETM3 (IGBT) —
B3 (ERTB) —
BOM {MRTB) —
3BLIH (NBGS) —
KOYMH (CTL) —
MBE (MVL) —
MMIH (MMC) —
MIAMTBH (MTDC) —
Of (FWD) —

OK3 (SCR) —

MH —

nna —

MTEH (HVDC) —
MH {NBS) —
TOMN (PCC) —

LY (VBE, VCU) —
30K3 (ESCR) —

MNMpume4aHue

CUNONAPHEIA TOAHIHMCTOD C HIOMNARDEAMHEIM JETEODOM,

anagam ANA NEPEeEnoUe A Ha BOIRPAT Moka YBPEs JSMI,

annapam AnA NepeEnioYedia Ha BOIBRaT Moka Yepes 0BpaTHRER Npoeoa;
TASEMMAKL M BEKAOYATENE WAHBL Kednmpan;

KACKAOHLIN OBRYVXYDOBHEEEA NPEaDPAI0BATENL HANPANMEHHA,
HHO20@EHMUNEHEID BNOK,

MOOYNEHBIA MHOTOYPOBHERLIA NEe0bpas0BaATENE HANDAKEHLUA
HHO20TOACITARLULOMHAR NEpadaya NOCMOAHNOE0 MOKA GLICOND20 HAMPANEHLS,
ohpaTHuid Qdod;

OTHOLWEHAE KOROTEOM 3AMBIKAHKE,

npeofpasoBarant HanpAMeHNa,

RORYNEoecORUKOasN NEUBeD JanNupaebil,

NOCTOAHHEIA TOK BRICOKOMD HANDAMEHUA,

annapart gna NepeknoYeHis WHHB Helmpant,

Motk obless npucoeduHek R,

Wrah YNpaanaHUus BeHmunbHbi GOoKon,

AhhEKTUBHOE OTHOLEHME KOPOTKOMD JaMMeIKaHHA.

— ¥t PUI-‘IGTHD, HMEHYSMOE LEBIKNEIHATENEM >, MOMET EbiTe HE MPBREIHAYEHD 4R OTEITHIHEHWA

TOROB EOPOTEDID 3dMElKEHMR.
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4 [pachnveckne cCMMBONLI

Ha pucydks 2 NpuBensHs CREUMaNsHEE IREadiiYeckiie CUMAONE, KOTORLIE WCNoNEIYETCR TOMNBKO B Ha-
CTOAWEM cTargapTe. Bonee nonHsiE NepedeHs rpaduHeckiy CHMBONOR, KOTODLIE NDHMEHAIITCA ANA CTaTH-
Yeckdx npecbpasceatenei, npueened B MOCT P MK 50677-D8-712M.

P Cuspan Onucnmge

Mapa BETH3-ge0n

BeHTIN: oROMMY THRYILWETDS THRA

BeHTins Tiena Ilfﬁﬂb‘ﬂ.ﬂﬁi‘emmﬂ WICTHHEE HENPEMEHRAH =

Mpacbpascearens HANPRHEHWA (MoGoao THRE)

nFIHDﬁDi:ISEE-HrE'ﬂb HaENpAMEHNA, B HKOTOPOM WONONE3IYHKTEA BEHTHNW THNA
'?Z}-'.'?I.HH:'?HE‘M&.‘Q HCTOMHHE Ha NEA#HBHHA S

BeHtuns CEOMMY TARYROLWE M THMNE GHHEMAYECEDID TORMOEEHMA

BeHTins TNA ll:}"fi‘ﬂﬁ'&l'r.l’-.'l':ll'ﬂbril ACTOYHHE HENPAEEHARS GHHEMAYNSCEOM TOoM -
AHEHAR

1
1
[l
1

o

5 Mpecipasoeares HANPREKEHWA, B KOTODOM WCTIONEIYKOTCA BEHTHNH 4KOMMYTH-
PYHHLErO® TANE
o
.E

1
1
[ ]
1

PucyHor 2 — Mpadiyeckne CRME0NEs!

5 0bwMe TepMHHbI, OTHOCAWKWECA K CXeMaM npeobpa3soBaTteneu

5.1 npeobpaszoBaHde Toka (conversion): MNpespallgHie NEpEMERHON TOKS B NOCTOAHMLIA MM (K} no-
CTOAHHOM B NepeMeHHBIA, NWBD coYamakilie T onepauvi (npuMedrTeneHo & NTEH).

5.2 npecBpazoBaTtens (converter) YoTpolcreo ans npecbpaliosamdA NEPEMEHHONS TOKA B MOCTORK-
HEIA WNA NOCTORHHOTD B NEPeMEHHER, WNM KOMOUHAPOBANHOND BLINONHEHKWA 3THE ONepaUmWi, KOTOpoe Nog-

4
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EMIOYAETCA MEMOY TDEMA BRIBOOAMA NEPeMEHHONs TOKA 1 OBYMA BEEOSAMK NOCTOAHHOMND TOKS (MPHBMEHH-
TeneHo K NITEBH).

5.3 npeobpazoBatent Hanpaxedua; MNH (voltage-sourced converter): Npeocbpazoparens NepemMes-
HOM TOXA B NOCTOAHMENR WNK NOCTOAMHOND B NepeMeHHBIR, KOTOPEA oOeCNEYNWMBaRT CrIaMEHHOE NOCTOAHHOE
HANDAKEHNE, COOBPMALLMA KOHEEHCATOD HA CTOPOHE NOCTOAHHOMD TOXA WM MHOKECTED DacnpeqengHHbIN
KOMO@HCATOPOR NOCTOAMMOMD TOKA B NNesax npeofpaicpaTens.

5.4 nneyo npecbpazoparena (nnedo) farm, converter arm); HacTe cremMet MOCTa MEXIY TOYKOH, & KO-
TOROA NEMCoBGUHeH DaiHLIR BLBO0 TEPEMEHHOTD TOKA, W BhliBOOOM NOCTOAHKOMD TOKA.

5.5 KoMmyTauMA (commutation): Mepexod TOKa @3 OQHOTD KOHTYPA B OPYIOW C GOHOBPEMEHHLIM Npo-
TEKAHMEM ToKa B 0B0Mx KOWTYDAaX B0 BREMA 3TOrD NpoUecoa.

2.6 nHHerHaR KoMMyTawkna {fine commutation). Cnocol KoMrMyTaUMK, MPKH KOTOROM BOMMYTHPYRLLEE
HENPAXEHWE COLCAEYLESEMICH CUCTEMON NEpEMEHHOND TOKA.

5.7 camoxomMmMyTayua (self-commutation): Crocob KoMMYTAUMK, NDK BESTODOM KOMMYTHADVIOWESE Hanpa-
HEHWe 0fecTayLaaemca INaMeHTaM NpeobpalneaTena Wik ANEKTROHHOND KNKYa.

5.5 KOMMYyTHDYHILES HanpaweHdde (commutating vollage). HanpaweHue, samopose obecneyuaacm
ROMMYTTIALILAD FTONE.

59 MHAYKTHBHOCTE KOHTYDRA KoMMyTauWu (commutation inductance) PeayneTHpyIoWas MHOYETAR-
HOCTL KOMTYRE KOMMYTALWA, COCTOALED M3 ARV EOMMYTHDVIOWAY MeY 4 ACTOHHKES EOMMYTHPYIOWETD Ha-
MpRoEeHua.

510 AHAYKTMBHOCTE CBA3ZW {(coupling inductance): PeayneTHpyioilas MHAYKTHEHOCTE MENIY MaYko0
ofeas NPUCoAdUHNENLA W BRIBOAOM MOCTOAMMOND TOKA BEHTANA, NDUESOSHHAR K HANDAKEHWAK HA BEHTW b=
HOW CTOROME NPe0SpasoBaTensHOrD TpanchopMaTopa.

6 CxeMel npeobpazoeaTtensil HANPAMXEHWA

6.1 ABYXYpOBHEBLIA NpeobpasoBaTent HanprMeHdA (two-level converter): MNpeocbpaaceatent, & Ko-
TOPOM HANDAKEHHWE MENOY BIBOOAME NEPEMEHHCIO TOKS (cM. T.6) 1 cpegHel TodEoH (oM. 7.28) npuHudmasm
063 QUCKDETHEIX SHESEHLA.

6.2 TPexXypoBHEBRLIA npeobpazoBarents HanpaxeHna (three-level converter) MNpeobpasopatent, @
KOTOPOM HanDAKeHWE MEKGY BLBOOaMK NEQEMEHHDID TOKE (CM. 7.6} W cpeOHel TOSKoH (oM. 7.28) noukLisa-
BT MPU OUCKDSTTHEIX SHEHEHLA.

£.3 MHOMoOYpOBHEBLIM NpeobpaioeaTents HanpAxeHua (muiti-level converer): MNpeobpazceaTtens, a
KOTODOM HANPAMEHHE MEXDY BLIBOOAMA NEepeMeHHord Toka (. 7.6) 1 cpeadel To4kon (oM. T.28) Mowem
noLtiLidams SBones dam mou JUCKDEMEBIX IHAYSHUA.

5.4 MoOynbHBR MHOMOYPOBHEBLIM NpeobpazloBartent Hanprsenua; MMOH (modular mult-level
converter). MuoroypoBHeBesit NpeobpalopaTent, B KOTOPOM KaMObLH BEHTHNE NpeobpalceaTens Hanpaxwe-
HHA (CM. 7.5, 7.9) COCTOWT WA HECKONLKWK NOQKMCHEHHEE NOCN200BaTeNEHD cmoykmypteix Bnokon MMIH
oM. 7.11).

6.5 KackaaHLIH OBYXYPOBHEBLIA npecbpajoBarent Hanpaxedda; KOYMH (caszcaded two-fevel
converier) MogynbHER MHOTOYPOBHEEEIR NPECSRaI0BaTeNs, B KOTOPOM KIHOSS NONOHEHKE WSKMDOHHS20
HITCME CO30AETCA HECKONEKKMMK MOCNedoaaTanHs CoegiHEHHBIMK Napas NN3-anog (oM. 7.4).

7 MNpeobpazoBaTensHbie YCTPOWUCTEA U BEHTUNH

7.1 nonynpoBodHHKOBLIA NPpHUEop sandpaemeid (um-off semiconductor device), ¥Ynpaensemed: no-
NYNPoBOAHKKOBELA NPUBOE, KOTOPRA BKNKYAETCA M BRIKMOYASTCA NOCPENCTECM YNPARMAMLULErS C1iHana, Ha-
npumep, BTH3.

7.2 BUNONAPHLIA TRAHIWCTOD C H3IONUPOBAHHLIM 3aTeopom; BT M3 (inzulated gate bipolar transistor):
Janupacubili N0 YNPRENAKILEMY 3NeKTPOOy (3aTBOPY ] NONyNpos0dH KOS NPMBop © TREMA BLB0JAMM: Bl
BOOOM 3ATEOPA (G M JBYMA BRBOGAMK HATDYIKM — 2MUTTEDOM (E) ¥ konnektopos (C)

7.3 obpatHeid guen; OO {free-whealing diode): CUnoBol ronynposodHEKCBEER NpHMBop © Gomsn-
aMirEpHol QUOOHOA X3PakTEDHCTHESH, exmouakkbil ecmpasro-napannensto BTH3.

MNMpumadaHum
1 ObparHeil QMoo HMEaT 083 BeiE0ga: aHod [A] w katog (K.
2 Tow vapesz obpaTHBIN QWO ME<Em B HANPABNSEHWK, 0EPaTHOM HANDEENSHMK TOKA Yepal BT,

Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 9/36
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-59028-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=62963
https://gostexpert.ru/gost/gost-59028-2020?utm_source=pdf&utm_medium=62963&utm_term=page

MacT P 59028—2020

7.4 napa fMN3-auop {IGBT-dicde pair) Cunoesl Modyns, CoCTOAWMA Ha MN3 1 obpaTHoro Quoga, Ko-
TORLIE AOKTHOYEHE! BCMDEYHO-NE0AMTENBHD,

Mpumedanwe — Napa MMT3-gwog obeivHe npegcTasnAeT cobof BQEHBIA CHNOB0R MOGYNS, 3 TENHE MOMET CO-
CTORTE W3 OTEneHE T3 W (and ) QWMogos, CoSgaHEHHEIR MApannaneHa

7.5 npeotpaloBaTenkHOR YCTPOWCTED (converier unit) Jedomeyoes YCTDOWCTRS, BRMNICYaI0Wes
Bo2 0CopyOcEaAHME, NOQETICYSHHOE. MENOyY Mowkol ofyess NpucoaeduReHUA HA CTOPOHE NEPEMEHHOID TOKA
W mowkol ofwjeszo NpucoeduMseRUA HA CTOPOHE NOCTOAHKONM TOKA, COOSPMALLEE OOMH MW HECKONSKO Npeoh-
paIcBATENEn HANpAKEHEA, OOHH WNW HECKONEKD NpecbpaicpaTensHblx TRaHchopMaTopon, choDyYIoBaHHE
ONA yNpasnedds npecbpalceaTellbHbiM YCTROACTESM, 3AWMTHYEY W KOMMYTALWOHHYK annapaTtypy W BChio-
MOrATENEHLIE YCTRORCTER, BCMNW TAKOBHE WMEKTCR, CNy#awWes Ana npecbpaiosadis Nepemerions ToKa B
AOCTOAHMEIA W HaoBopoT.

MpuamedaHwe — CM. proyHok 3.

7.6 npeobpasoBartenk HanpaxeHna (VST unit), JedcTeyiowes yCTRORCTED, COQERMALLEE TPH asHslx
fmora NpeodpaloBaTena HAaNDAKeHA, oS0pyIoRAHKE ANA YyNPERNEHWA YCTOORCTEOM, 3ALUKMTHYID K KOMMYTa-
LWOHHYIO aNnNapaTypy. KOHOeHCATORE NOCTORHHOM ToKa, DaiHsIe PEaKTODL, BCNOMOraTeEnNEHEE YCTROKCTRA,
BCIH TAKDBRE WMEBKTCR, CNyEales ANR NPecdpailosaH« A NepemMedHorD Toka B NOCTORMHBIA dnv HaobopaoT.

MpumMedaHwe — CM. proyHOR 3,

7.7 thazneld Gnox npeoctpazosarend Hanpaxedaa (V52 phase unit), OGopyaceanne Npeotpazoba-
TENA HANPAMEHWA, NOCREOCTAEOM KOTSROM 088 BRHEBLOGa NMOCTORMHOMD TOXA a3 HOMA MONARHOCTA MOQRNIG-
HYaTCH K OOHOMY BRBOSY NEpeMEHHOND TOKS.

Mprmedanwe — B nawdonee npoctd roHduerypauwd dasdsl Gnok Nnpeoipasosanann HanpsesHnR COCTouT
K3 OBYE BEHTHNER npeofpasz0earens HanpAHEHEE, B HEROTODEX CIYHEAK OH TAKHE MOHST BENKMETE SEHTANBHEE [E-
arropel. B cocrae drasmsorn Gnoxa npeobpasteatens HANPAKEHWA TAKE MOMET BXOgHTe 0BopyOoBaHHNE YNPESNEHAR 1
FALMTE, 8 TAKEE OPYIHE HOMIOHEHTEIL

7.B BEHTHNL «HOMMYTHPYVIOWEros THNa NpecbpaloBaTtenn HanprxeHda (VSO switch valve typel
Komnoxoeka nap MMT3-0400. COBQMHEHHLIX NOCNESOBATEALHD, NEQEENIOYEHNMA KOTOPEYE NPOWCXOOAT OOHO-
BpEMEHHT, Kak ¥ 80uHOMR EyHILMOHANEHOrD YCTPORCTES.

PucyHor 3 — MNpeobpaioeatans HEnoAseHA
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Mpumeyaunr

1 B BEROTOpGIE BOHGTEYELHWAX NpeoDpE30BaTENS HANDAKEHMA DadHee DEaRTODE MOTYT BelNDNHATE H43CTs dryHELMA
BRICOKCHACTOTHOM AMsTPE HE CTOROHE NpeodpazoeaTens. B HepaTops KOHCTpYRLMAY Npecdpaansatani HANDAXEHA
HECTE hadHBX PESKTOROR HNK BCE DEAHBIE PEEKTOPRI MATYT GbiTe YACTRH #haades DNokoe Npeshpas0aaTENs HENPRHKE-
HAAS M HMEHOBATLER (BEHTHNEHRIMM DEAKTORAMME.

2 Herormopkis sOHCTpYHUAKM NpeabpazoBaTens HANDAREHWA COOEDHET MHOHEECTED HOHOSHCATOROE NOCTORHHOMD
TOKS, HACTHHHD WM NONHICTER DECAPE0ENEHHER MERSY TREMA «dhazHemMe Bnoxama npeobipaioearana HANDAHEEHHAY, B
FTOM CHYYEE RORIEHCATOR HE3EIBSETCA KEOHTEHCATOR cybmonymAs [d.c. submodule capacitor).

1 ¥nomEHYThIE BbILLE SEHTMNA 1 (KM} PazHeEe PEEKTOpE NPMCYTCTEYHIT HE B0 BCEX BADMAHTEX KOHCTOYHLMEA mpe-
abpazopaTensd HANDAKEHIA.

4 Ha pvcyHse 3 npyBa0eHE Cxema TANoBOM npacipa3oearsans HanpAREHNR,

7.9 BEHTANL TANA «YNPABNASMBLIA HCTOMHWE HaNpAXeHWA» npecbpasopaTena HanpAxedua (VEC
controllable voltage source type valve): MNonNHOCTRID yIpaERAersil CHODHLIR KOHCTDYHTVBHLIA JNEMEHT MCTOH-
HIAKA HANDAMEHWA, KOTODEA, K3K NPABKN0, NOGKTIHMEH MEXDY O0HHM BRIBOTOM NepeMaHHOn TOKS M OgHHM
BLIBOOOM NOCTOAKHOM TOKS.

7.10 ayedxa BeHTUNA NpecbpasoBarena HanprokeHun (WSC valve level): HavmesbluMi HEgEnHaEA
hyHEUMOHANEHEE BNok BEHTUNA NpeodpasoBaTens HaNPAKEHWA.

Mpumesarne — B mobon BasTena npeoipasceatanA HANPRMEHEA, B koTopon M3 nogknisaHe nocnsgoea-
TEMEHD W NEPEKNE-ARTER DOHOBPEMEHHD, OOHA RHEAEA BEHTUNR Npe0bpainBaTend HanpRMEHWA COCTOKRT M2 DOH0A NEpk]
(IT3-0400, BENEHAR BENOMOTETENBHBIE YETPORCTES (CM. pcyHOR 4). B BaHTHMAX MOOyNsHbIE MHDIDYDOEHSERR npeab-
DAIDEATENEA HAMDAMEHUA, KOTOPRE HE COOSPHAT NOCNEADBEETENLHD MOSKNKMEHHERX nap FN3-guon, AYeiER BEHTANA
NPESCTAANEHA OOHMM CYDRMOOYNEM, BENKOHER BENOMONaTENEHBIE YOTRORCTES [CM. PUOCYHOE 5.

7.1 crpykrypHsid Bnok MMIH (MMC building block): HezaenociMsi yNnpaensemMeid MCTOYHIKK HanoA-
HEHAA C ABYMA BEBEOSAMKW, COOSPHAWNKA KOHOEHCATOD bI) NOCTOAHHOMS TOKA A BCOOMOTATENEHEE YOTDOM-
GTEE, KOTORRH oprupyeT YacTe MMIMH.

T.12 amexkmpoxHBIL kv (swilch position): NonyNpoBSOHARDBOS YCTROWRCTED, KOTOPOE BYHKLWOHK Y-
BT K3k MTSHmpoHR0 Ky,

MNMpumeyvadne — INGKmPoHHLID KAGY MOMET COCTOATE VU3 QGHOA Napel NINT3 0008 WY 1Y HECKONBEME NOCHS-
OOBSTENEHD COBOMHEHHEN Nap MTN2-0uo00 B cny4as KacKEgHo OEYyDOSHEEOM Npe0Dpaz0BaTans.

7.13 eybmonyne (submodube), DyHELdoHanereR Gnox MMMNH, B kOTOROM E34HALIA 20CKIMDOHHEID KoY
npeacrasned ToNeEKS oaqol napo# MIFT3-guoan,

Mpumegarne — Cu. prcyHoE 4.
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Pucyhor 4 — Paadsi BNoK MogyneHarg MHOMOYDOEREROMS NpecbpaIossar&ann HANMAEEHWA
C OBYKYPOEHESDH KOMNOHOBKOK HE OCHOBS NONYMOCTOSRI CyDmogyned

7.14 cybmodynk © 2pynnod nocnedogamenithbix MTT3-0uod (cell). DyHELHCHaNBHBIF Bnok MMIH,
B KOTODOM Kas B WIEKmOoHNbID K70y NPEACTAENEH HECKONBKMME NOCNEq0BEATENEHD NOOKMEHEHHBIMA M-
pawmK MN3-oxo0.

Mprmedanwe — CM. proyHor 5.
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Pucyrar 5 — dPa3qwd BNoK REAckagHarg ey ey poaHERaro NpeoipaioBa TanA HANDAKEHIUA
HE OCHOEE CyDMOOyYNed ¢ rEYyNNoA NocregoearansHeg NN3-gron
4
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715 pruoaHsid BerTHNe (dicde valve): NonynpoBoSHUEGESIN BEHTHINE, HCNONBAVEMBIR B HEKOTOPIX
CREMax MpeaGpaiosaTened HanpPRAMEHWR, KOTOPDRII COZepKKT TONLED W00 B KA4SCTEE OCHOBHLIR NoMyNpo-
BOOHKKOBRLY YCTROHCTE, BCMOMOMATENBHEIE UENK M EOMIOHEHRTE, BCni TAKOCBBIE WMSKITCH,

716 ayelka anoaHors BeHTHNA (diode valve level): YacTe QUoQROMD BEHTHNA, COCTORALWERA M2 QKOO M
BCNOMOTATENLHBIX UBTEA W GPYTHY ESMIOHEHTOR, BCNM TAKOBLIE WMEKITCH.

717 BEHTHNL AMHAMMWYECKOrD TopMoXeHa (dynamic braking valve). Ynpaenaesoe yoTpORCTED, WC-
MoNbIYEMoe ANA YNPSBNeHts NOrMoWEHKEE IHEDMM DEIMCTOROM JHHAMHYECRONT TOPMOMEHHA,

718 AYedKa BeHTHNA OWHAMAYECKOrD TopMoMeHWA [dynamic braking valve level): YacTe BenTIANA
OWHEMWYBCKOND TOPMOEEHHS, COCTOAWAR W3 MONHOCTED YNPABNASMors NomyNpoBogHWESESTS NPUSopa M
CEAZAHHOM © HKM JWMC0a, HAKW K3 COEAMHEHHBIX MApannensHo YyNPasnAeMulX KOMMYyTaLWMOHHEIX YCTEORCTE
W OMOO0E, HNA ©3 NONHOCTBIO YNPAENAEME NONYNPOESOHAKOEEY NEKBODOE W OM0O0B, COBOWMHEHHEX Na
CHEME NONYMOCTA, BEMIOYEA BCNOMOTETENBHLIE YCTPORCTEE W HEKONWTENEHBIR HOHASHCATOPR, BCNW TAKOBLIE
WMBAZEOTCA.

7.19 BeHTHNL (valve): BenTine Npecbpaicbatena HANPAKEHKA, BEHTHTL JHHAMESECKOMD TOPMONEHHA
WKW AHOOHBIA BEHTMNE, B 33BRCHMOCTH OT KOMTEKCTE.

720 vabbiToursie A4eRkK (redundant levels) MakCHMansHoE SHCN0 NOOENHEHHBLX NOCNEI0BATEN -
HO ANEEK B COCTARE BEHTHNA NpeshpaionaTans HANPREEHER WM QUoOHOrD BEHTWNA, KOTOPRE MOMYT GeTh
FAMEHY TR HEKOPOTHS CHaDWHX KWNW BHYTPW B0 BpeMA padoThl 63 HAPYLWEHWA NPEdenos Wi Yyonosui Des-
OFACHOH IXCMNYaTAUHK BEHTWNA, YTO OOTGHHD NOGTESPHOATLCA Pe3yNLTATAMA THROBLIE KCNLITaH KA.

MpuMBEYEHAA

1 Ecnun gaHHoE Yacno NEEELILIEHD, TD TFE‘E‘}'E"IT.H OTENHEHEHAS BEHTHNR ONF 33MEHE] OTESI3BLLUMY 388K, MH Fh':IEiI:I—
Ta BEHTHNA Mo#aT BbiTh NPEOOOTHEH B YCNOBEWRK NDERIWEHHOND DEMCEE BOZHHEHOBEHMA DTEA308.

2 B sanmung kackadro2o dayxyposqesian Mo obo S2083Mens HOMUWSsmac UFamourtbiy AYEer DacruLimbIgS8mcs
ditr Kamdoa0 INSKMBOHHOS0 KTea Sy GModyns.

7.21 xoHgeHcATOD NOCTOAHHOMD Toka [d.c. capacitor): Koraexcarop B cxeme npeofpalcsaTens Ha-
NOANKEHWA, & KOTOROMY NEMKNagLESEToA NOCTOAHMOE HANDAKEHWE.

MpuMmedaHae — Ecnw npeobpaioBaTent HANPRHEHMA COOBMMMT BEHTHITN EOMYTAPVIOLETD TMNA%, TO KOH-
OEHCATOD NMOCTORHHMOTE TOKA NPWCOEgMHRETER K BRIBOOAM NOCTORHHOMD TOKE BaHTHNER. Ecny npeofpasosartens HanpA-
HEHWA CONBEMMNT BEHTANH THRA $yNPAENASKBIA KCTOHHKK HANDAKEHWAY, TO KOHOBHCETORE! NOCTORHHOM TOKS paCTpagE-
NAKOTER MEROY CMpyVmypHLiAT BnokEmt npeodpazoBaTens HAaMpPRHEEHNR.

7.22 BEHTHNLHLIA peakTop (valve reactor): Peakrop, NoaknkYeHHLIA NOCHEl0sateNeHd © BEHTUNEM
TUNG #yNRABRNAEMBIA UCTOYHME HANPAMEHWMA» NPeocbpazcEaTens HanpAMEeHNns.

MpuamevyaHwe — COuH A GoNes BEHTANEHBIX PEEETOROE MOryT SeiTh CBR3SHE C BEHTHNEM npacipaaosa-
TEMNA HAMPRMSHAA 1 MOTYT Db NOOKNEHEHE B PRAINMYHEIY TOYKEX Cramel npeoDpazoeatens. Cornacks QaHHoMy onpe-
SENEHUH, BEHTWTLHEE DESKTOPEI HE BXOORT 8 COCTAE BEHTHNR NpeabpazueaTtann HanpAxesns, DOHSKD CylUecTeyiT
HOHCTRYRLHA BEHTHNER NPeobpaItBaTens HENPAREHNA, B HOTODLX BEHTINBHEN PEKTOPE BXOOAT B GOCTEE BEHTHUNA Npe-
oipaIneaTanA HANPAEEHKA, HENPHMED, B COCTABE KEWO0N AYSHEM BEHTINR,

7.23 BEHTHNLHLIA MoOYNE {valve module): Hawbonbwumi OyHKLWMOHINEHEIA GRoK BeHTHNA, cobpan-
Held H HCNBITAHMLIH B JAB00CKHK YONOBHAR, COCTORLWLMA M3 OQHOR WINKW HECKONEKKE AY2eX, cyGMogynel WM
cyfrodynel o 2ppinol nocnedodamenstsix NN3-0uod, coegMHEHHEIX NOCNEM0RATENEHD.

T.24 KOHCTRYKUMA BEHTHNA (valve structure). HOoHCTDYKTHEHGIE KOMNOHEHTE BEXRTHNA, HEOBX0ARMBIE
AnA diMIYeckoil PUECaLME BEHTHMbHLIX MOOYNER.

.25 onopa BeHTHNA (valve suppor). HacTe BEHTHAA, KOTOPAA WCNoNBIYETCA ONA &r0 IMesTRHYeCEo
WMIONRLWMH OT ISMMIW W B KS4ECTEE MERAaHWISCKOR ONopDsl.

7.26 MHOrOBeEHTHANLHEIR Gnok; MEBE (muliple valve unit MV EQWHan KOHCTPYRLMA, COJepMawan
Bonees, e 0O4H BEHTWEL MNK asHeli Gnok NpeobpaloBaTensd HAanpAMEHHA, KoTODBIE MMENT OBW Y onopy
BEHTHAA.

MpumedaHwe — He sce kOBCTRYEUME NpecEpaioearanad HanpAxadns coqepear MEE.

7.27 peHTHNLHAA cekuma (valve section): Chopouwwas 2pynna, cobpadHas Ans nNpoaeaeHs WonkiTa-
Hitil, COCTOALWEA W3 HECKONBKKMY A4SER BEHTHNA W ADYMAX KOMAOHEHTOR, KOTOpaA oENagaeT INeKTPUHECKMM
KAPAKTEPHCTHEAMMK BOEMD BEHTHIA,

i PHAMBEYHBHNE — B cocTaes RHOeK CEXLAW BEHTHNAR THRE -H'}'I'IFIHE\.I'IRHMHI;'I HUTOHHWE HANPAMEHARS CO08DHETCR
HOHOSHCATOR NOCTOHRHOID TOEE.

10
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728 cpeOoMAR TOMKA NpeobpaIoBaTens Hanpaserua (midpoint VST unit) ¥aen B cxeme npecbpaio-
BATENA HANPAMEHWA, INEKTEAYECKWA NoTEHLWAN KOTOPOro papai CReOHEMY JHAYEHMIO0 NOTEHUMANCE Nong-
WHTENLHOTD KW OTPWUATENEHOMD BRIBOO0E NOCTOAHHOMD TOKa NpeobpalcBaTana HanpAMEHWA.

MpumesaHne — B HERATOPEX cxemax npeobpaInEatensi HAaNDAKEHWA CRSAHAR TOMKA He NpedoTasnasa -
IVMECKK B BUOS KOHKPETHOM yana B CXeMe NpeodpaIoBsaTenn.

8 YenoeuAa paboTel npeobpasoeaTens

&.1 pesHM BLINPpAMATENA (BunpaMnenue) (rectifier operation, rectification); PesikiM paboTel npeob-
pasnBaTend \Wnk nogactaduue NMTEBH, Npx KOTOPOM 3HERMWA NepefacTeA o0 CTOPOHL NEepeMEHHITT TOKa Ha
CTOPOHY NOCTOAHHOMRD TOKS.

Mpumedanue — Ha pucyHEE B NPWESOSHE BEXTOPHER OHAPEMME HATIPRHEHWA CHOTEMEl NEPEMEHHOM TOKA
npeobpaIcearans, NEPEMaEHHOT ToXE Npacipaansarans ANE PerMMa BeNPRMHTENA,

8.2 pexMM MHBEPTOPRA (MHBERTHpOBaKKE) (inverter operation, inversion). Pesmm paboTe npecbpaan-
BATENA MW nogcTaHuxs NTEH, noH K0TopoM 3HEDMMA NEQESESTCA CO CTOPOHE NOCTOAHHOTD TOKS HA CTOPOHY
MEepeMEHHOND TOKS.

Mpumevadne — Ha pucyHEE B NPWESOSHA BEXTOPHER GHEMEAMME HANPFRHEHWA CHETEMEI NEPSMEHHOM TOKA
npecbpaInsaTand. NepeMeHHON Toxka Npacipa3oearens ONA PEXKME KHBERTORE.

3.3 eMKOCTHOH pesum (capacitive operation): Pexwm paboTel, Nox KOTOpOM NpeodpasoBaTents BulgasT
PEAKTHEHYI0 MOWHOCTE B CHCTEMY NERSMEHHOrD TOKA, MPW 3ToM BOIMOKEH O0MEH AKTHBKON MOWMHOCTEK
MENOY NPeoBPaI0BaATENEM HANDAMEHHAA ¥ CHCTEMON NepeMeHHOn Toka.

G4 MHOYKTHEHLIA pesnm (inductive operation): Pexis paboTel, NpW KOTopoM Npecbpaicearens no-
TREANAST PEAKTAEHYID MOLWHOCTE M3 CHCTEME! NeDEMEHHOD TOKA, NPK 3TOM BOAMOMEH 00OMEH SETHBHOR MOLL-
HOCTEM MEXIY NpectpaIoRaTEnemM HANPAMEHHA W CHCTEMOR NEPEMEHHOTD TOKa.

3.5 pexum CTATEOM (STATCOM operation): Pesun paboTel, NPy KOTOROKM NECKCKOOAT SBMEH TONBKD
PEARTARHON MOLWHOCTERD [EMEOCTHOR MK MHOYETABHON) Mexay npeobpasceatanes M CHCTEMOR NepEMEeHHo-
ro TOKE.

4.6 pabouee cocToAnMe (operating state): CocToRAHKME, 8 KOTopomM nogoTanuya NTBH HaxoguToa nog
HanpAasemes U NpecbpailopaTent paifnokMpoBaHE.

Mpumedarne — B otniye o7 npeoDpasoRatens o NEHERARDA KOMMY TALGMER, Npecdpa3osanrants HANPAXEHMA
MIGHET HAXOOATECA B paboqem COCTORHUK © HYNSB0A BXTHEHON JEEXTHEHDH BEIXOOHLA MOWHOSTE.

5.7 pabovyse COCTORHWE Dol HarpyakM (no-load operating state). CocToAHWe, B KOTOPOM NOdCTaHUKWA
MTBH #axogWTca Nog HanposeHden, ogHarks M3 3anepTel, Npd 3TOM BCE HE0BXoOWMEIE CEJBHCHLIE HArDYI-
KW NOOCTaHUWA W BCNOMOTATENEHOR 0BORYN0BaHME NPMCOEOMHEH I,

8.8 pabouee COCTOAHKME B XonocTow pexume {(idiing operating state): CoctoAadde, 8 KOTOpOM nog-
cTamuka NTEH HaxoouTeA nog HanpAxeHdem 4 Ha M3 nodans Omnupaiowue UMy NscH, OaHakD obmMeH
AKTHBHOR W PEAKTHEHOR MOWHOCTAMKA MEXDy NPeobpasoEaTensM ¥ CHCTEMOW NEReMEHHOND TOKA He 0cy-
WeCTRNASTCA.

MNMpumedaHug

1 YoNoEWA aXONOETOM pERAMEs 1 A pEHMMa DE3 HEMyand » G4eHE DNWEY, OOHER0 ONA HAYENA NEPEnaqE SHERTHA
N3 pEHAME D83 HArpy3am MORET NOTPED0BaTELA HECKDNEKD CEEYHE, B TO BREMR K3k M2 pado«ero CcOCTORHMA B XONKDCTOM
PECHIAME NEPS0a4E SNEETROSHERMMA MORET BTk HEHETA NPaLTHHECKH HEMESMEHHD [MEHEE, HEM 33 TPN NEPROSE YatToTh
CETH NEPEMEHHOND TORE)

Z B oTrvw-na o7 pExeMa Dea HArpysse, B sonocTom paboen PERMME MOKHD PERyTMPOBETE HANPAMEHME HA CTOPO-
HE NCTOAHHDM TOHE.

A Norepn B pomuis 003 HArPYEEM B USNOM HEMHOM MEHELLE B COESHEHMM © XONO0CTEM DaDoHMM ERHMOR, TaEM
abpazon, pabodnid peoa Ge3 HArpyan NpEgno-TMTEnsH, BCNA KOHEUIYRAUAR CUcTeEMel NREclpSI08a TEAA HANPDAREHEA
NoaABonAET pafoTy B 3TOM PesoimMe.

8.9 samepmoe cocToAnue (Dlocked state). CocTOAHWE, B KOTOPOM BCE BEHTHNK NpeoBpascraTena Ha-
NPEEH KA 3ANB0TE.

8.10 apan koqdeHcamopoa npeobpalosarenn (converler charging): NMepexoaHos COCTOARKE Npe-
ofpazocEaTens, B KOTOpOM NpeodpasoRaTeNk HANPAKEHWE COSOUHEH C CETEID NEDEeMEHHOND TOKa Yepea iaa-
CROMbIH PEINCTOR.
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MprMedaHWE — 3apA0HLIE PEHCTOP TREOYETCA HE BO BCEX CREMHO-PEEHMHBI YoNOBHA,

811 woaghghuyuenm mogynawwiK i {modulation index M) OTHowWEHKE aKMNNATYEHOM QaIHoro Hanps-
MEHWA NPEodPaloBaTens K HANPAE HKID MEXIY BblBOOaMK NOCTOAHKOMD TOKA NPpe0bpailoBaTena, AENeHHOMY
Ha gea.

o (1)
2 Uye

ﬁl.ﬂ

roe U,y — dedcmeyrolies IHaYEHHE NMHEAHON Hanprweswa U, a8 OCHOBHOR YacToTe,

U_ — BeixogHoe Hanpaxexwe opHore daskoro Gnoxa npeolipaiosatens HANPAMEHHA, HINEPEHHOE Ha
BLIBOOAX NEPEMEHHOM TOKa;

U, . — BbIX0AHCE HANpAREHWE oaHoTe dazkore Bnoka NpecbpaiosaTann HANPAKEHHA, HIMEDEHHOE Ha
£10 BRBoOAX NOCTOAHHOMD TOEA.

MpumedaHwe — B Haramope ciyYans eo3iedMuyesT MagynaLme CNPagaEnAeTcA N0 OTHOLEHMID K BRSO HOMY
CHIMHENY MEPAMOYIENEHOH hopMil, ST O3HEHEET, YT0 BamMYNHA RO3HHEAUMEHTE MOOYMALKWK HE MoRsaT npeesiwate 1. B
ATamM chiy<4as B hopMyry ONA SbIHMCHEHNE KoXPONMUHEHTE MOOQYNALKMK Q00aeNAETCR MHomHTENs 14 [u-inid il 310 onpe-
OENEHWE B DCHOBHOM DTHOCKHTCR K OBYRYPOSHEERIM NPendpazoeatensy, padomaw@m no nprHLEHNY WWpOTHO-AMNyNeE-
HOHA MOy MR,

¥ b

U} gg — BEKTOPR HANPAKEANR CHOTEME NEEEMEHHONT TOKS, PEEAM DT EEMATEN; X — angyETionacte haieoin peaktopd; | o — oeanop
ToKR NPELBpaseaaTeny, PEER BENPRMHTENT, Uoes — DEKTOR HANPEESHAN NDE0GPAI0RATENA, JE4KAM BRNPAMATENS, fg — FI00 MEwy
BEETORAMA HANPAXEHWA U pp o Uosp DEXAM BRINPRMETENN Pp — YION MESLY BSETOPAME HENPRESHAE § TOsa npeabpatonarenn, pe
MW D=RpAMETans, U o — BEETOR HANpAREHAA CHOTE ML NEQSMEHHDID TORE, PEMEM AHBERTARE; ||| — Dedrap Toes npeoBpalossrens,
pewes HnoepTopd, Uep) — pesrap Hanpasadan npeobpalonatenn, peenmM HEERTOR; i — YIDN WEMLy BEETOEAMHE HANpREsHEE L) o
¥ Uz DE®AM RERSOTORE, @) — YI00 MEELY BEETGEME HANPRESHAA 0 T0KE ND2000aI0sarans, QeEumM MHBEOTORE; LUy @ — BEETDR HA
MPEREHHs DEIHDID DEARTOR, PEMEY ELNPRMIATENA; L) | — DSKTOP HANPRESHER IDEIHDID DEEKTOPE, PERHE AHBEDTODE

Pucyrion § — BekTopbl HENDAMEHWA CHETEME NEPEMEHHOND TORE, HANDAMEHER NSpEMEHHOM TORS
MpeabpalnRaTENR M NEPEMEHHOM ToKE Npecipa30eaTens B DEXNME BenpAMWTENR (R W kHeapTops (1)

8.12 nNonoxATENLHOE NPpoBoAALES CcocToAHMe (positive conducting state): CocTosuKe napel
TM3-0Wo0. Npd KOTOPOM TOK HArpyaky mavem sepea M3 oT RonnekTopa K 3MaTTepy.

8.13 oTpruaTensHOoE NpoBoARWes cocToAHWe (negative conducting state). CocToAHwe napol
FIM3-gwon. Npe KOTOPOM TOK HAMPY3KW Mevemn Yepea ohpartHslil Kol oT aH0a K KaTogy.

£.14 nonoXuTeNnbHBLIA TOK BEHTHNA (positive valve current). Tok 4epe3 BEHTHNE MEYET OT NonoHK-
TENLHHT BEBEOEa NOCTOAHHON TOKa K OTPWUATENEHOMY BHBOGY NOCTOAHHOND TOKA WM, B CNy4as JWoOHorD
BEHTHNA, TOK YBDed BEHTHNL MEYET OT aH0ga K KaTody.

£.15 oTpruaTenbHbLIA TOK BEHTHNA (negative valve cument): Tok Yeped BeHTHNE MEYE OT OTPULa-
TENEHOT BEBOAA MOCTORHHOND TOKA K NONOMATENBHOMY BHBOSY NOCTOAHKOMD TOKA,

8.16 nonoxuTenEHbLIA BRIBOA BEHTHRA (positive valve terminall: Beipog BeHTHNA, KOTORBM pacnano-
#aH Havbones BNWIKD K NONOMHTENEHOMY BblBOOY NACTOAHHOM ToKA NpEobpaloBaTena HanpAMeHuA.

12

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 16/ 36
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-59028-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=62963
https://gostexpert.ru/gost/gost-59028-2020?utm_source=pdf&utm_medium=62963&utm_term=page

MCT P 59028—2020

8.17 oTpryaTenbHBIN BLIBOO BEHTHNAA (negative valve terminal): Beeod 8eHTANA, KOTODER pacnong-
MeH Hanbanes BNMIKo K OTPAUATENEHOMY BRIBOOY NACTOAHHOID TOKa NpecbpaioBaTena HanpRMEHKA.

.18 HanpAaxeHWe HA BeHTHNE (valve voltage): Paaudua NoTeHuHanos Mesay NoNnoMHTENEHEM | OT-
PALATENEHbIM BEIBOIAMA BEHTHA.

&.19 aakpeIToe COCTOARKE BEHTHNA (valve blocking state): CocToAHME BEHTHNA, B KOTopoM ace 113
TAKDEIT.

8.20 ynpaanenue M3 {IGBT gating): Onepauus ynpaanenus NN3, coyWecTENSeMAR © LENLK yoTa-
HOBMEHWA WK NpepelBaqda Toka B M3,

8.21 peMuM KOPOTHOrS JamMbikaHuA M3 (short-circuit failure mode): Cocroanke M3, [ApK KOTOROM
(A3 we cnocobed Bel0epHMEATE NPUKNAOHBARMOE HANPAKEHWE, HO MOXET GEICNACHS NPOBOAWTE ToK B NK=
DOM HANDABMEHAM,

8.22 paBovyee COCTORAHKWE CTRYETYPHBIX Gnokoe MMMH (MMC building block operating states): Co-
CTOAHKWE, B KOTOPOWM MOMYT HAXOOWTECA CTDYETYRHER Enokk MMIH npu patote cucteme NTEH.

8.22.1 sawyHTAposad (bypassed): Pabodee cocToAMHE, B ROTOROM M73 0OHOMS MNW HECKOMBKWX 208k-
MDY KHOYed BEMCHEHE TAKAM OORaZ0M, YTO TOK BEHTHINA HE NDCTEKAET YEEI KOHASHCATOD NOCTOAHHO=
ro Toka cybmogynA/cydnmodyns © 2oyanol nocnedogamenstisix FINT3=-duod.

8.22.2 akrvaeH (active): Pabodes COCTOAHKE, B KOTOPOM (N3 0OHOM WM HECKONLEWY 0SKMDaHNLIX
KM el BEMEOYEHEI TaKWM 0GpasomM, Y9To TOK BEHTHNA NPOTEKSET YEpes KOHOEHCaTOD NOCTOANHOM ToKa cyb-
MOQynAcyoModyns © oynnol nocnedosamanbiibiy NMN3-duad.

8.22 3 2aWyHTHPOBAH C LenkH 3awnTe [protectively bypassed). Kpumuyeckoe pabodee COCTOAHKE,
B KOTOROM TOK BEHTHNA NPOTEKART Yepes 3alWTHOR YCTPORCTRO, KOTopoR He AandAeTcs MM gunogom{ami),
ONA 3awuTel cmpykmyproas Gnoga MMIH @ik ero «oMnNoHERTOR OT NoBREeHIe KA.

mn PHMEYAIHHNE — U.E'H'HTH[_'DDEHHHE MOHET DhITh BESMEHHLIM ANA DOCTOAHHBIM, B I88HCAMDCTI OT THNA Sedpee.

&.22 4 aanupanre npeobpazosatena {converter bocking). CoOBOKYNHOCTE CNERaUMK, BRIMOAHASMEX
SNA NPEKpALeHKs AansHERWeR paboTe NpeotpasoBaTans NyTemM CHATHA CTNRPAHMA.

Mpumeyanune — Cw. JB.7 (npunosarme O8]

823 3[aWnTHOE Fanupanue BeHTHnA {valve protective blocking): Onepay«a aEsapyHore sanupanus
BCEx MMT3 B OOQHOM WNA HECKONBEAX BEHTHAAY C Uenukd 3aWLWTel BEHTHIA WNW npecbpalceaTens ot Neperpy-
IOK M0 THOKY W HENPHEH .

8.24 oTnupadKMe npeodpalopaTend (converter deblocking): COBOKYNMHOCTE ONEPELWA, BENOAHASMEX
GNA BEOCCTAHOBNEHWS paGoTH NPpectpal0sarens HANDRAKEHHR NYTeM NoOadH YyNpaeNAoWWY MMy Tecom,

MNMpumedanne — Cw. 6.2 (npunosanwe Ob).

3.25 oTHOLWEHHE KOPOTKOMRD 3aMbikanua; OK3 (short-circull ratio) OTHOWERKE MOWHOCTH KOROTEOMD
IAMLIKAHAA CETH NEDEMEHHOrD Toka [MBA) NpH HOMAHANLHOM HANPAFEHHA B TOYKE NOJKMCHERWA K WKAHE Ne-
PEMEHHOM TOKS NoJcTaduEK NMTEH K HOMARANLHOH MOWHOCTH NOCTOAHKOM Toxa nogcTaHduss MTBH (MBT).

.26 adubeKTHEHOR OTHOLWEHHE KOPOTHOTO 3ambikanua, D03 (effective short-circuit ratio). OTHo-
WEHKE MOLHOCTA KODOTKOIS JAMBIKAHWA CETH nepeserHcro Toka (MBA) npi HOMWHANBHOM HANPAXEHWA B
TOHEE NOGHMICHEHWA K LWAHE NePSMeHHON Tokd noacTaduxn NMTEH, yMeHbWeHHoR Ha BENKYKHY PEaKTHEHOR
MOWHOCTH WYHTHPYIOWWX KOHOSHCATOpHE X BaTaped W OUNsTpos NepEMeRHOM ToKa, NOGKNKHEHHBIX § 3TOR
TodEe (MBAD). K HOMAHANEHORA MOWHCCTE NOCTOAHHOND ToKa nogoTadyHH MNTEH (MBT).

9 CvcTemMbl 1 nogeTaHUMKM NOCTOAHHOND TOKA EbLICOKONS HanpAXeHHA

9.1 cucrema NTBH (HYDC system): SnexTpoaHepreTHHECKaA CHOTEME, KOTORSA OCYWECTRNAET nepe-
OaYy ANEEKTLOIHEPIMH NDH NOMOWN NOCTOAHHOM TOKA BhICOKIND HANPAMEHUA MENDY OBYMA 4Ny Donee yana-
ML NEPEMEHHOTD TOKA.

9.2 cucTeMma anexktponepegadd MTBH (HYVDC transmission system): Cuctesa NTEH, npegHazqade-
HEA ONA NepeRad i 3HeprMyd Meay OaymMAa ¥ Bones reorpadiWueckibIA Ty HKIEamL .
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9.3 geyxnogcradyvonHan nepegayda MTEH (two-terminal HYVDC transmission system). PasHorg-
HOCTE anekTponepedaqn NTEH, cocTonwel 1na aayvx NnpeotpaszosarenbHBER NOACTAHUMEA | NHUHAWY N0CTOAH-
HOrD TOKA MENOY HIAMK.

Mpumeadanna — Cu. 063 {nprnowansve OB

0.4 mHoronogcraHunoxHan nepegada NTBH: MOMTEH (multiterminal HVDC transmizssion system
PasHoaungHocTe anekTpoenepedaqr MNTEH, cocToAwel Ma Tpex W bonee npecbpasopatenbibls MOGCTaKUMA
M MMHKA NOCTOAHHOID TOKS MESETY HIAMM.

Mpumeyanwe — Cu OB 4 (npinosedne O6).

0.5 CHMMETDHUYHLIA MOHONONL {symmetrical monopole). HacTe chcTensl NMTEBH, cocToRwan wa obo-
pyoocBanika nogeTasyii NTEH | neHKEA anekTponegegad, 8oy TAKOBbIE MMEKTCH, KOTODLIE B HOPMANBHOM
PENMME PADOTE WMENT PABHLIE W NPOTHAONONOEHBIE MONARHOCTA NOCTOAHROID HANPEXKEHER OTHOCHATEMLHO
FEMMK, Bea NpYMe HEHWA NOCNEdoEaTENEHOMD Co|gUHEHHA NpeodpasoBaTeneid Ha kakaon W3 npecipalcsa-
TENkHER NOGCTAHLHRA,

MpuMeE4YaHWHA

1 TepMyH aCHMMETDHSHEIR MOHONDNEY ACHONLIYETEA, HECMOTDR HE 1O, 4TO MMEKTCR 088 NONRPHOCTI HANDAME-
HEA NOCTORAHHOMD TOXS, TAK KESK B DTNAYKE 0T Snnons cncremel TTTEH, CrmsmaTpi=HER MOBINaNe HE NozsonAeT obacne-
HiTh TPEbyEMyH CTENEH: PRIEDEMPOEIHIRA.

2 Cr. OB.5 {npynomkedne OB).

4.6 napannensHoe coeduwHerwe npecbpazoparened (parallel converter configuration): Dea uwnk Go-
nee Npectpaloeartenad, PACNONCHEHHEIE Ha OOHOR NOOCTAHLWA, NOOKMMOHYEHRBIE K OOHOH K TOH Me CUcTemMe
MEQEMEHHOND W NOCTSANHOMN TOR3, W COS0WHEHHEIE NAPANNEnLHD HE CMCDoONEE MTOCIOARROST U TEDEMEHR0-
20 MoKa,

4.7 nocnepoBartenkHoe coegMHeHHWe npecbpalopaTened (senes converter configuration): Dea wnW
Gonee npeobpazoBaTEnelr, PacnoNOMEHHBIE Ha QOHOH NOOCTAHUWA, NROAKMOYEHHBIE K OOHOE W TOR #e CH-
CTEME NEpEMEHHONS W NOCTOAHHOND TOKA, W COBOWHEHHEIE NapanneneHs Ha CTOPOME NepemMeHHoTs ToKa |
NocnegoeaTensHo Ha CTOROHE NOCTORHHOND TOKE.

98 pesepcuagrHand cictema MNTBH (bi-directonal HVDC system): Cucrena NTEH, npegHaiHaseHHan
ANA Nepefask IHepriu B o0owx HanpaeEneHuax.

4 8 wepeaepcusrasd cicTema MNTBH (uni-directional HVYDC system): Cuctema NTEBH, npeasazsaqes-
HaA QNA Nepedaqy IHERrHK TONBES B OGHOM HANDABNEHWM.

510 seramka NTBH (HYDC back-to-back system): PazsoRranocTs cucTesme [MTTBH, cocToAwas wa
Asyx npecbpasoEaTenbHb YOTRORCTE, PACNONOMEHHBIX HA 0JHOR NOOCTAHUWH, B COCTaB KOTOPOR HE BXO-
QT NAMKEA NOCTOARHOND TOKA,

Mpumesanne — Cw ABG (nprnowedne OB).

4.11 nonwe cueTeMmil MTBH (nonwoe) (HVDC system pola): YacTe cuctemel NMTEH. cocToAwWaR M3
ecers obopynoeanda nogeTaduyki NMTBH nulkia anekTponepagayyd, 8cnd TAKOBRIE KMEWOTCR, KOTOPHE B HOP-
MANBHOM DEXKME PA0OTH MMEET 004 HAK0BYH NONAPHICTE NOCTOAHHITD HANPAHEHWA OTHOCHTENEHS 38 MK,

Mpuuedanwe — CM. proyHOKR T,

9.12 Bunonk cHcTeMbl MTBH (Gunonk) (HVDC system bipole): HacTe cHoTemel NMTEH, cocToAlwaA 43
OBYR MOMCCoB CHCTaMel NTBH, 80TOpee B8 HOPMANEHOM PEXUME DAGOTE HMEKLT NPOTHRONONONHLIE NoNap-
HOCTW NOCTOAHKOMD HANDAMEHUA OTHOCHTENLHD 3EMMOA.

913 bunonapHana cretema NTBH (bipolar HYDC system): Crctema NTEH ¢ apyMA NCNOCamME NEoTK-
BOROMOEHOR MONARHOCTH OTHOCHTEMBHO AEMNW (ChM. PUCYHOK T ).
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Morsac
_I'Hﬂ'l'ﬂl-lj'l'l:tlﬂlmm 1.7

== | [ocomsa Tok mesA s malens | =
MNorsac

Pucyrox T — Mpamep BunonApHol cucteel MTEH o sozeparom no 3gmne

914 poappar Toka Yepea aammo {earth retum): Pexum pabtoTe, Npu KoTopoMm oSparHslin Tos Mex oy
HERTRanAMK NoacTaduMi NMTBH npoxoauT Yepea Iesnio.

9,15 BOABPAT TOKa Yepel obpaTHLIA npoaon (metallic return) Pexam paboTed, npW KoTopos obpaTt-
HEA TOR MEROY HEATRANAMA FoAcTaHuMi NTBH NpoxoduT depes oSpaTHEA Npoeo.

Mpumevarne — JUDpaTHLIA NROB0O MOMET NPESCTAENATE CODOR CREUMANBEHER HERTRANBHLIA NDOSGG, K
BLICOEOBONETHBLIE MpOBGL,

9.16 moxononsapHana cucTema NTEBH (monopotar HYDC systemn): Cucrema NTEH, MMeioWas TOnNsKD
COWH NoMKC.

917 cammeTpryHan monononApsan cuerema MNTBH (symmetrical monopolar HYDC system): Cr-
crama NTEH, copepralian TONLED GaMH CHMMETIHYHBIR MOHOMO L.

MNMpumeyarnur

1 Cm, prcyHor 8.

2O, OB T (npunoskanae O]

Pucyror B — CHmMETRHYHAR MOHONONARHAR crecTema NTBH Ha achosa npacbpaicsaranai HanpR#EEHHRE
C IBIEMNSHWEM CRESHEE TOHKH HOHOEHCATOROE HE CTOROHE NOCTORHHOND TOKS

9,18 acummeTpHYHan morononapHan cuetema NMTBH (asymmetrical monogalar HYDC system): Cu-
cTema MTEBH, cocToAwas us ogHOr NpecbpaioBaTensHOM YOmpoDcites, KN Jeyx Wnd Gonee nagannensHo
COBIAHEHHEE NPe0GpaAsoBATENEHEX YCTPORCTE HA KAMO0A NOSCTIHUNA, 4 AUsLD anexmponapodaqyy Mesdy
HUMLU, QCTU MENOEaEIs WMENCH, Y KOTOPE B HODMaNEHOM DENUME PAGOTE OZMH M3 0BV BRIBOO0E NOCTOAMS
HOMD TOKS 333SMOEH N0 KPARHE MEDE Ha OOHOE NOOCTIH LA,

MNMpumedadns — Cu. prcyHed 8 1 10
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s

PrcyHox § — ACHMMETRMHHAR MOHONONAPHAA crcTama MTEH Ha ocHoee npecipaszceartanai HANPAHEHNR
C BO3EPATOM TOKa No obpatHomy nposogy

—1 o

PucyHor 10 — ACHMBMETOWSHARA MoHoNoNApHER cvotama NTTEH Ra ocoHoBe npeobpasoeaTensald HEmpHMEHNA
C BOZEPATOM TOES N0 I8MNe

9.19 npeobpazoeaTeneHaA nogcTaduKa NTEBH (HYVDC converter station). HacTe cicreme NTEH, co-
CTOALLAA W3 OOHOM MMM HECKONBKHX YCTAKORNEHHBX B HENOCPEOCTEEHHONA BNE3I0ocTH Apyr & gpyry npeobpa-
IDBATEMLHLIX YCTROACTE, 303HWA, PEaKTOPoE, GUNETPOS, UCTOYHWKOE PEAKTABHOR MOLWHOCTH, oDopyIoBaH«A
ONA YIPABNEHARA, PEryIMDOEaHKA, MOHKTOPWHIE, JAWWTEL, WAMEDEHKA KW JEYror NoacTaHuMoHHONS obopyoo-
BAHAR [CM. PACYHIE 7).

920 nnua anexTponepegadn NTEBH (HYDC transmission line) HacTe cucmems anexmponepadaqyl
TTTBH, CocTOAWAR M3 BOIOYIUHBE NMHAR K (any) kabenai.

MpuamedadHue — Musan snekTponapegadn MTEBH noaeagAT & noaotadumas NTEH.

9.21 zazemnAawilHd anekTpogq (earth electrode). Habop NpORCGALMK INMEMEHTOR, PAIMELEHHEIX B
AEMNE MNA B Mope, oBECHEYMBAINWKX MYTh C Mankk CONPOTUBNEHWEM OT JAa0aHH0H TOHKA ENH NOCTOAHHOM
TOXA K ISMME, W CNOCOBHLIX NDONYCKATE NOCTOAHHEIA TOK 8 TEYEHWE NROOONHHTENEHOTD BOEME M.

0 22 sazemnAoWan NHAKMA (earth electrode ling): Macnvpopadian NEHMA MERDY WAHSA HERTEaNK no-
CTOAHHOM ToKa nogcTaduui NTEH W 2asemMnakwMid JNekTpogom.

423 Touka obwero npucoedunenus; TOM {point of common coupling): ¥2en noakno<eHda npeospa-
AoBATENBHON CTadukd NTEH K pacnonomeHHoi pAZ0M CHCTEME NePEMERHOIND Toxa.

524 Touxa obwero nMpucoeduNENUA — CTOROHA NOCToAHHOro Toka, TOM-MT {point of common
coupling — d.¢c. side). Yaen nogumicdesns npeoipaiosaTensHol NnoacTaduy NTRH K nuHMM anekTponepena-
Y NOCTOAHHGID TOKA.

10 UEGPFHDHEHHE nogcraHyWKM NOCTOAHHOMND TOKAa BEBICOKONO HanprxeHHA

Ha pucyske 11 npMEsgeHLl OCHOBHEIE KOMMOMEHTE, KOTOPBIE MOMYT BXOOWTE B COCTAR NOOCTaHUKK C
NpecbpalonaTenem Han prseHHA.

101 BelknoYyaTens nogctadudd NTEBH (HVDC substation circuit breaker). BelkniodaTenk, KOTODIA
pachnonoEeH Ha CTORoHE NEPEMEHHON TOKE W NPEAHAZHaY%EH QNA MOOENI0YEHHA | OTENIOYE WA NogCTAHUHA
MTBH.

10.2 zaprdnsil peadcTop (pre-insertion resistor). PE3dcTop, NogKMeHastsid Ha KODOTKME NPOMEsyTOR
BpEMEHH B0 BLEMA NOOaYH HANDAKEHAA Ha nogoTakudio NTEH ona yMeHsWeHWA TOKOB 33pR4A B LENW Ro-
CTOAHHOM ToKa.

e PAMEYHEHWE — Eﬂﬁ?ﬂﬂthﬂ' PEIACTIR MOET ObITh COBMELLEH C ABTOMATWHECKMM BhIKMIHETENEM NOOCTEHLMA.
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10.3 dhvnkTp (rapMoHKK) Ha CMopoNe NepaMerdors Toka (AC harmonic filter): @uneTp, NpegHaaHa-
YEHHEH ONA SrpaHHYeEHRR TaDMOMHE TOKA, NOCTYNaM0WME B NPHMEIKSLYH CHOTEMY NEDEMEHHONs TOKS, 3
TAKHE ONA NEES0TEPAWEHHS YCOUIEHWA CYLUECTEYIOWME TAPMOMKE B CHCTEME NepeMeHHOM ToKa,

MpumedaHne — DUNLTDE FAPMOHAE NEDEMEHHDID TOKE MOIYT BhiTe yCTEHOBMNEHE, HA CETEE0NA HNW HA BEH-
THNLHOR CTOPOHEX NpesSpa30BaTENLHINT TRAHCDDMATORE.

10.2 huNLTP BLICIWHX FAPMOHKMK Ha cropoxe nepemMernoro Toxa (AC high frequency filter) ©unetp
Ha CTOPOHE NEPEMEHHON TOKA NPEROCpas0BaTens, NPERHAIHAYEHHEIA ONA OrpaHHYe AR NPOHAEHOBEHKMA rE=
HEpMDYEMbIX NpeclpalceaTanem DaICLUMY APMOHWE B NPHMBIKARWYH CHCTEMY NepEMEHHOTS TOKS.

Mpumeyarne — PUNETPEl BEICIUWY TADMOHHE MOTYT BLiTe YETEHDANEHB! HI CETESOA WNM HE BEHTWNEHOR CTO-
pOHAX MPE06pE30EamentHoa0 TRaHCoPMETORE.

10.5 npecbpazoeamenkyibiid TpadHcdopmarop (interface transformer). Tpancdopmarop (echk Taxko-
BOR HMEETCR), YEPEes KOMOpLEd 3IHEPIMA NepenacTed W3 CETA NepEMEHKOND TOKS K OOHOMY MNH HETKOEEMHIA
npeopazoBaTenam HanpaseHka WK B ODpaTHOM HANDEBTEHAM.

10.6 dpazHLId peakTop (phase reactor): PeakTop, NOOKNICYEHHEA K BEBOIY NepEMEHHONs Toxa daamHo-
ro Bnoxa npecfpaloeaTens HANBAKEHWA, AENRIOWHACA Y3cTbI0 MHGYKTHEHOCTI CBAIHM.

10.7 KOHOEHCATOP NOCTOAHHOMD TOKA NpeobpazoBaTenn HanpamedHds (VSO d.o. capacitor). Kos-
pescaropHan Gatapeai) (ecni TAEonan WMeeTCA), NOAEMIOYEHHAA MEXOY JBYMA BEBISAMKA MOCTOAHHOMD
Toka npecbpailceaTena HanpaseHna.

10.8 GnoKMpylOWWA peakTop cuMgbaznbx eapmonuk {common mode Dlocking reactor Peaktop
[BCW TAKOBOW MMEETCA), NpedHasHaYeHHblid ANA NoJaBneqHda cUHDaatbix COCTABNRIOWAY TApMOHKE B Ka-
GENEHOR KN BO3TYWHDR NHHRA Nepegdayi NOCTORHHOND ToKa.

10,2 pHNLTP rapMoHKK NOCTOAHHOM Toka (d.c. harmonic filter). TUNeTD Ha CTOROHE MOCTOAHKOM
ToKa NpecipaicBaTens HANPAKEHME (SCNH TAKCATH MMEETCA), NPEAHAIHASEHHEIA GNA O PEHWHEHKER MPOHAK=
HOBEHWA TEHEPMDYEMLIX NpeclpaiosaTenam HanpRKEHHWA rApPMOHKE B NMHAK NOCTOAHHOMND TOKE.

10,10 pearkTop nocToanHore ToKa (d.o. reactor). PeakTop, NogsnoYeHHEIR NACnegoBaTensHo ¢ npa-
chpalcpaTenemM HaENPAMEHKMA K3 CTOPOHE NOCTOAHHOM TOKA, OCHOEHER YHKLLA KMopOEs JaKmoYasimcn d
CENa¥UEARUL MyALCILUE TOCIMOAKKOSS IMCKS U CHLEREHUL MOoKaE NP Nepexcdsls NpoYeccas.

1011 cepanuvumens NepeHANpPRAXEHMA npeobpaloBaTeneHOro YoTpoWeTBa (converter unit
arrester). Jepaduyuimens REQEHANDANEHLD, NOOKMNICHEHHER K BeBOOAM NOCTORHHOMD ToKa npecbpaicaa-
TENLHOMD YCTROHRCTEA.

10,12 ospaHuyumenk NepeHanpAReH Ul WHWHbI NOCTOAHRONS TOKA NPecbpalosaTeNbHOMo YyCTPOW-
crea (converter unit d.c. bus arrester). Ospanuyumans MEpadanpaxeul, NOOKNKYEHHLIA MEKOY BulCORI=
BONETHOR WAHOA NOCTOAHHOTS TOKa NpecbpaicaTeNsHoro yCTPORCTREE WM I8MNeR NOOCTa UMK,
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OELZIE ToRHRA HRCHTIM KA Ofgas TOMEE BRER KWK
NSAKNEHEHAA B CHCTEME NOIDTHASEHH B CHCTaME
NEpEMeHb TORE N pesderhs ol T0KE

|

| = iz
o @ | @ &) el =
L 01 [

1 — EBTAMATHYECEWA BEEFIOUATENE; 2 — 1ApAgHEIA peanoTon; 3 — DWALTE Se/Cliil TARMONUE NEPEW BEHONT T8 # — BWNETE BeSO0KAK

ASTET NEpeMEHHOrG ToRa, 5 npeafpaiasatesHER TPAHCR o aTap, B — diamety rapmansd 13 sesmunssol cmogase npestpasa-

patenLEers TpaHchopMarops; F, § — QHMETR AMEWLE SAPMONUE HE CMDEIHE NEREMERRIIT 73 wall @ ApEsE pIIoaATEN L HANPRERE:

wwA; 10 KOHABAGATAP NACToAHAGrT ToEd Apecbpasonarenn ranpakenva; 17 hMNETE MAPRONAN B GIOCORE DOCTOARNOTD TOKA;

12 CMETEMA QHHAMAMBECEIRD Tapmameras, T3 BN IA1EMASHNA HEATRAREHAOA Toumsl T4 PRAETSD MOCTEAMHOND TOKSA;
15 == kabEnE MNA D0A0YLWHAT FMHER NEPELFM INBKTPOIHEACHHE BDETOARRINT TOKS

MpumMedYaHWA
1 BEHMTWNbHLIA DESKTON MOKET BXOOMTE B COCTAE BEHTMNR, NWED NOCTARNATLCH K8k OTOAMEHERA KOMOOHEHT BEHTINS.
2 B HEHOTOpbLE KOHCTRYELWAR NpenBpasoRaTens HEaNnpREEHHA, KOHOSHCETOR NOCTORRHDTD TOKA npecbpasoRatens

HAMPAHEHHMA MOKET BriTe HECTMHHO MMM NONHOCTESD DECNPenEnad Mexagy TRemMA haaHsma Snosami npenbpazoeaTens
HAMPAMEHWA, B TAKOM CIYy-ae OHH RENAKTCA KOHASHCATOPaMY CySmanynen.

PucyHox 17 — DCHOBHEE KOMIOHEHTEL, ROTOPEIE MAMYT BEXGONTE B COCTAR NOOCTAHUMK
¢ NpEcbpaInEaTanan HENPARHEHHA

10,13 anmapam ONA NeEpeEnOYeHHA HA BO3BPpAT mMoka Yepes obpaTtHeIR npoeog: BOMN {metallic
return transfier breaker): Kossymadluonbisd annapam, KenoNe3yesell 0NA NepeknoHeH R MOCTOARHOND Toxa
C KOHTYPE BO3Bpata Yeped I8MNI0 B EOHTYD BOIBDATa Yepes oS paTHelR Npoac,.

10.14 amnapam ONA NepeknioYeHHdA Ha BO3BPAT mMoka depea aemnio; B3 {earth return fransfer
breaker): KoMmymalyuonssiG antapan, MCNoNbIyeMsid GNA NepernioYeH A NOCTOAHHGND TOKS © KOHTYPa BO3-
BpaTta 4epes obpaTHblil NPOBOY B KOHTYD BOIBLATA Y8083 I8,

10.15 anmapam OnA NepesnpoYeHHA WAHE HedTpand; MNIUH (neutral bus switch), KoMMymauuosssg
AMTSpAaNT, BRMTIOYEHHEN B HEATPaNs NOMOCE, HCNoONBIYEMBIR ONA NepeHaDaanNeHLa ToRa NOGNATEA KOpOoTKD-
Mo 3amMeiKasHKe U3 Hedmpany B KoHTYP Bo3BpaTa Yeped obpatHel NEpOBCH WK Y2pel 3emMmio.

11 B HeroTope: KORCTRVEUMEY NPe0BpaoBaTeny HANPHMEHEA Sa2HES DEAKTOPE MOPYT BENONHATE YECTE dyHK-
LA (hMALTPE ERICLUMY FEPMOHNE HE CTOpoHE npeodpa3osarany.

21 Cxoma W MaCTO PACNOROMEHUA BETEK 330MNEHAA HERTDANEHDA TOSKY MOMSET DTNMHATECA B ISAMCUAMOCTIA OT
HOHCTREYELMA NRECBD3I0BATENA HANDAMEHWA.
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10,16 Ja2eMNAKWLMA BLIKMIOYATENL WHHBL HeMTRanK,; 3BLWH (neutral bus grounding switch): Ko
VIELIUDHHED 3NTapait:, HCNoNEWEMBER TR 88a0UL KE I820MAR0WEeD AunyL wis oBpamuron npoeode ANA
Nepeanaa ToKa Ha JSWLMHDE J35SMTSHIE TodomanL Uy,

11 Pexumbl ynpasneHusa

11.1 memod ynpasnerua (contred maode): ComaryTHoOOMs an200umHaa priDaanemia 3nempuYyecKLMy
nagasemparu NpeofpasoeaTeneHorD YoTRORCTRA, NOMEEa AW NogeTanuwdk NMTEH, BoiNoNHABME © LENkID
NOGAEPHAHME TREGYEMEBX IHAYEHKE OOHOMD WNK HECKONBEXY ANSKTPUHNECKHE NADaMeToR.,

Mpumeyade — TpebyeMba IHEHEHWA MOTYT HAMBHRTLCR BO BPEMEHM MNW AENATECR tyHEUMAMK SPYTHY M3-
MEHAEME BEMHYHAH.

11.2 pemuM yNpaBENneHWA HANPAMeHWEM NOCTOAHHOTD Toka (d.o. voltage control model Pewiid
FIPFETEHUA HANDAMBHWEM NOCTORHHOND TOKa Ha nogoTaduw NTBH.

11.2 peMHM YyNPpaBENeHHWA aKTHBHOW MOWHOCTLIO (active power contral mode), Pesus prpaencHus
MEQETOKOM SKTHEHOH MOWHOGTI MEeROy nogeTaduyved NTEH A NnpHMoiKaouiei ceThid NepeMeHHors ToKa.

11.4 pe¥AM YNPABNEHKA HANPAMEHWEM NepeMeHHoNs Toka (a.c.vallage contral mode): PeskmM ynpae-
MEHKA HENPAKEHHEM NEDEMEHHOMD TOKA B NPHMBIEIIOWEH K NoSCTaHyEd MTEH CceTd nepeseHHons ToKa.

11.5 pexum yNpaeneHna peakTHEHONR MOWHOCTLIO (reactive power control mode ) Pexun ynpasne-
HHA NEDETOKOM DESKTHEHON MOWHOCTH MEXay npecdpaiosarensHbM YCTPORCTEOM N NogcTanuded NTEH
W NPHMBIKAHLER CETR MEpEMEHHOTD TOKA.

11.6 pexuM padoTel ¢ HIONWPOBAHHOW CaTLIo (slanded network operation moda ). Pexun ynpasne-
HIAA, NPK KOTopoM NnoacTaduxds NTEH ocywacTeNAeT peryNEpoBIHHe YacToTkl W HANDAKEHWA B NOOKAMYEH=
HOW MICMMPORAHHOR CETH NEPEMEHHOND TOKA.

11.7 pexum ynpasneHua sactotol (freguency control mode): Pesus yNpaaneHnA YacToToR B NpMMoi-
KEWLUER CETHW NEPEMEHHOTS TOKE, KOTODLIR OCYWECTRNAGTCA NOCEEOcTROM HIMEHSHWA NEpEToKa aKTHBHON
MOWHOCTH Mexdy noacTadumei NMTEBH W NpUMBIKERWLERA CETRES NePEMEHHTTD ToKA.

11.8 pewus gesindriposadna konebadnid MowHocTH (damping control mode ). Pesyi yNgaenesHWa, o
KOTOpOM OOeCredBacTeA demndpoeadie konetaniid MOWHoCTH UK CyBCHHEpoHHEX Konetaruih B oaHoE
MM HECKOMEKME NEHMBIERIOWIWY CETAX NEPEMEHHOND TOxa.

12 Hepapxus CUCTEMbI YNpaBneHuA

12.1 WHTEIPHPOBAHHAA CHCTEME YNPABNeHMA NepeMeHHOro/NOCTOAHHOND ToKa {integrated a.cid.c.
system controf}: Cvcrema, npegHaIHayeHHan QN CORMECTHOND YNPARNEHNA CHCTEMaMK NEREMEHHONT TOKA M
MNTEH B cocTane IHERrETHHECKOR CHOTEME .

M PHMEYaHHNE — 278 CrocTamMa yrpagneHWA OTHOCKHTCH & EdJEPE CTEETCTEEHHOLTH E}'E’hHHTE CrnepaTHaH0-anc-
NaTHeEpCEirD YNPsEnaHas B SNekTpOaHapreETHEE,

12.2 encrema ynpagnenua NTBH (exerema ynpasnenuda) (HVDC control system ) dywHeLMg ynpap-
NexHKA, PEryNMpoBaHKA, MOHWTODMHCE W 33WWTE MMABHoNs obopydoeaqHuR NoAcTaHUMd Nk oBopydoBa e,
HCNCMEIYEMOR ANA YIPARNEHAA, PEMYIHUPOEAHKAA, MOHHTOPWHME W 33WKTE MagHoro 050pyooBaHWA NOACTaH=
LW, HANPUMED, BETOMATHHECKWY BulERIOYaTENsH, BeHTMNEeN, NnpecdpalodaTensHulx TpadohopaMaTopoa M
nepexniodarensgid oémoTox NpecbpalceaTensHsx TpadchopMaTopoR, o0BpazyviolKs 4acTe cHcTeses [TTEH.

Mpumeayvad e — Mpakap THNDBDA MEpARKME CHETEMEl YnpaansHua NMTEH npuested Ha pucyssxe 12

123 cucTema ynpaenenwa nodcmanyuawu NTBH Somee odwod (HYDC system control). OSopy-
DOBAHWE, KOTOPOE ynpaenseT pabotol soel cheTerel MTEBH, cocToawel 13 Gonese Yes OOH0N NOOCTaHL MK
MTEH, a Takke ooyWecTENAKWEE &yHELWK YNIPABNEHRA, DETYNMPOBIHNA, MOHNTOPHHIE M 33MWHTE Ha GCHO-
BE JaHHLIX, NOMyYaemMex OT BoNee YamM 0OHoH NOACTaHUKK,

MNMpumesanne — Cu. prcyros 12,

12.4 cHeTeMa YynpagneHua myozonodemanuuonyod NTBH (multiterminal contraly: CucTesma ynpap-
nexkA cacTesmor NMTEH, cocronwel M3 Gonee Yes 4aYx No0CTaHuWA.
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12.5 cucTema ynpaenexrua Gunones (HYDC system bigole control). Obopygoaasqie, NpUmMeHASMoR
ANA yNpaeneHna, PeryNMADCEAHNE, MOHMTODAHIA W 3aLKTsl Bunona cucteme: MTBH, 3a noknioyeHrem Taknx
YCTROWCTE, KaK PAIbedHHMTENH, BEKMCHATENW WKW PEryNATOPE HAaNPAXEHHA ToascpopMaTopoB, KOTORbIE
DAKTHYECKA MOMYT CoYLECTENATE YNLABNSHWE W JALLMTY.

MpuumedaHns
1 G, pacynow 12,
2 Ca. AB.E {npunoskanae O]

12.6 crucrema ynpaenenwa nonocom (HYDC aystem pole control): OGopynceanke, npdmMesasmoe
ANA YyNpaaneHsWa, PENYNHPOEIHKE, MOHKTOPHHIE W 323K TE NoMmoca cucTemsl NTBH, 3a ncknioYesHreM Takmx
YCTROMCTE, K3k paibedMHMTENH, BRKNKHATENH WK pEryNATODE HANPRAHMEHHA TRancPopMaTopoB, KOToRbIS
PAKTAYECHM MOTYT SCYLYECTENATE YNP3BNEHWE W 3ALKTY.

MNMpume4yaHur

1 Cm. prcyso 12,

Z Ecnn B cocTag cucTess NTEH He Bxonw Dunone{w), 0AHSK0 BEOOHT OOMH HNW HECKONBKD NONKCOE, T0 CHETEMA
YAREENSHAA MOM0CE E3SMMOOSRCTEYET © CHCTaMoA ynpaansxsua NTEH.

3 Cw. OB.9 (npunomenwe O],

12.7 cucTema ynpapneda nogeradyved NTBH (HYDC station control), OSopydosasue, mpuMerse-
Moe JNe YNpaslerus, PesSyinupoeaHud, MONUITGDUMEa U JaLiumer rodcmakyuu NTEH.

MpumedaHwe — CHCTEMA yNpasnsaHs nogotaduywas NMTEH womer BbiTe DEANKICEAHA HA ypOBHE SrNona 1
(MMM ] NONEICE, M MOMET HE3RBATLOA NOKANEHOR CUCTEMON YNPAEBNEHWA.

12.8 cHCTEMA YNPpaBNeHKWA NpeobpaloBaTenbHbLIM YCTPORCTEBOM {Convenar contral): OSopydoaa-
HUE ApuMedfenos JNA YROaeneHis, DE2YITULOEANLUS, MOHLUMOPUNSE 1 38L0Mms! NpecbpaineamelbHasn
YCMPOUcInga, 3a WCKMYeHUEM MaKLy yompodcie, Kax pasbeduHUmeTL. absmMaHam e Wil peeyIamoms
HAMDAKEHLA MPSHCPODMETOpoa, KOmopsis GaKmTuYeckl MOSKm CCYLILeCMETAME YIDSETEHUE U JALLITIY.

MpuumedaHns

1 G, prcynow 12,

Z Cwt. OB 10 (nprnoseqse O6).

12.2 wkad ynpapneHWA BEHTANLHLIM Brokom; LY [valve control unit). 2nekTpoHice YoTRoRcTRS,
HaXOOALLEECH Ha NOTEHUMANS AeMNK, 0DECNeYnaaILee NEeobpalopaHKe INSKTPUHYBCKMY CHIHANOR B ONTK-
YECKWE, ODMEH CHIHANAMK YNPABNEHWA, 38LWWTE, CHIHANMIAUMA MENOY BEHTHNEM H CHCTEMOH YNEABMEHHA,
pPEryNApoBAHKE W 38WNTE, Nepelady CUIHANos oT BEHTHNA B 3ETOMATUAMPOBAHHYIO CHCTEMY YIpaBnNaH1a
TEXHOMOMHYECHMME NPOUECCaMK mogcTaHumre (ACY T MNC).

Mpumeadasne — Cw. OB 11 {npuncsasne O],

1210 Gnok ynpaanenus ayelxold aewmuna (valve electronics)) JNekTpOHKAA CXeMa, HaxooalLaaca
Mo, FOTEHUMancm{ami) BEHTUNA, KOTOPAaA BeINCNHAET GYHELMH YNDEEREHWA M 330WHTe OOHOHA MNK HECHDMNE-
KWX AY00K BEHTHRA.
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Fepa o EEan OTEYETYDE ST yrpa s ITTBH

YiCwwm s, COSTERL) T R M T I SN TOE

PIHTOrDMDOBHER DROTRGEL
L T ree——— §f

Comnem ypesrmsan [TTBH 23
FEETNOACTEH DO WA

-
AT T NEN LT BT

e | e --1,........,,.. 8

;
S s, g
:

Maps ETHE o Mepe ETHEen,  Mape ETHE-RaR,
TR, WM A NN BRHTAM

i HHTEITPHPLEBAFHMAEA CACTEE S YRPSEIOSHAR RS EHHORD MO0 TDRH 5T TOHD 2 CHIETERE YNPApnEHHA NDOCTAALHAMA NTEH Boree
agran, 4 CHOTERE YIPAEmENSH BHL nagcranynanman NTEH, 4 CHCETEMA yrpasnenms Gunones; 5 CHOTEMI YNpEanayas no

MOCOR; O CHETEMS VIpEIAaHAR I|.IIZ"I:I|.-I|.'I:.!|I:II!HIL':II.-'I'a W yETpoACToam: 7 WEED YNEEENEHAS BEHTHNEEGM Enauanm; 4 Bk ynpan
ARHAR FYsARan Bantdns; 3 l.l'.:ll.l:' THEIW LHIA

ProyHox 12 — Mepapxyqacias CTpysTypa croTaMel ynpaanarss NTEH
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Npunosenwe JA
(CApaeo4YHoe)

CeefoHHA O COOTBETCTEMH CELINOYHLIX HAUMOHANLHLIX CTAHAARTOR
MEMAYHAPOOHBEIM CTAHGARTAM, HENONEICBIHHLIM B KAYOCTEE CELINOYHLIX
B MpHMEHEHHOM MEXOYHADOOHOM CTaHgapTe

TaGnuwuya JAY

DEaanaup e CoRNUMBDID HALADH AN T Cranens DhoINEEHNAE d FREME R AHNE s NOYran
LTaHOApTa COOTHETCTEAR MEEOYHAPOOHDOIO STERLAETY
MOCT P S%027—2020 MO IEC BOB33:2019 «lNepspsqa aneETpoSHERTEA NOCTORH-
(M3E BI633:2019) HidM TOROM BeICORIM HanpR#EeHdA (HYDC ), Cnopapes
MOCT P MK 60617-DB-128M—2015 1T IEC GOE1T-DE-1281:2012 «lpathw<ackre CAMBONE ane

ARdrpamm e

HETCTEBMA CTAHOADTOE:
- IDOT — WoeHTWHER CTAHOapT;

- MO0 — smopndMUMpoESHHEIR CTAHSE0T.

Mpumedadne — B Hacrorwed Tafnnye penone30eaHs6 CHNayoWWne yonoeHble OBOZHEHEHHA CTENEHK COOT-
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MCT P 59028—2020

Mpnnoxenne 0B
[cnpaBoyHoE)

Monoxernna MIK 62T47:2019, KoTopbie NPHMEHEHB] B HACTOALEM CTaHAapTE
c MoOOHPHKAUWEeR WX COOepwannn

Mpw odhoprnedn HACTOAWETD CTAHOAPTE, MOGHEMUMPOEEHHOM ND OTHOWEHWID K MERLYHIPOOHOMY CTaHQapTy
M3k 62747:2019 «Mpecipazoeatend Ranpasedr (TH} OnR CHCTEM NOCTORHHEDID TOES BRICOROrD HanpsseHas (NTEHE
TepMAHONOrMAS, HEROTOPLIS TEPMUHONOMMSECHNE CTATEN NPMBEOEHE! B MHODW DEOSKLEMM C UENLH YYETA TERMHHONOMHMK B
OANACTH CHOTEM NOCTORHHOR TOKA BRICOKOM HANPREHIA, NDUMEHBEMoR B PoccufckoR Denepaumn, a Takse Qng coot-
geroTRdA MOCT P 38027, Moo HsS TEpMAHONAOIHHEcKNE CTATLKY NPHBS0EHE HIHE,

061 GnokvpoBaduwe npeobpazosatens [converter blocking): Cnepauws no MHALEANKIELHA H3MEHEHWA DERIME
ot pafosero coCTORHKE K 3a0nosupoBaHHOMY COCTORHHMID NpenipasoeaTens HEnprRREHAR.

OB.2 paaGnokupoeadve npecbpazoeatens (convarler deblockingl: Onepagks N0 HEAUWMANMIELHA HIMEHEHWA
pEHMME OT 3a0NOKMPOBEHHOND COCTORAHAR K pabodemy cocroRHwn npeobpaIoBaTENA HANPAXEHWA.

AB.3 2-TepMHHANLHAR CHCTEMA NBPaOaY M 3JNSKTROIHEPIAA NOCTOAHHOND TOKS ERICOROND HaNpPAMEHAA |DWo-
tarminal HVDC fransmission system): Cucrama anertponepena<d NTBH. sxnoyaknyas B GROR 088 NOOCTEHLFN 3NBETHO-
nepsnadn NTEH 1 costmHM TanbHyH fsevea(u) NTEBH.

B4 mHOroTepMHMHANEHAA CHCTEME NEPESEYH INSKTPOIHERIMA NOCTOAHHOMD TOK2 BRICONOTD HaNPRAMEMHA
{multitermiral HVDC fransmission systam MTDC ) Cwecresa snexkrponepedaqd [MTTEH, eendqamwan B cebn Sonee, 4am
OEE OTOAMEHERE NOOQCTAHLAN AnsekTponapagaqdn MTEBH v cosguHuTenessE nndad NTEH.

OEB.5 camMeTpiuHbIM MoHONoNE {Symmatrical monapola): JaeHapHeid npeobpazosarans HanPRKEHWA G CHMME-
TRWHHEIM BiXO0HEM HANDAKEHWEM NOCTOAHHOM TOXS Ha AEYK BRB008X.

OB.6 zamenyTan cucTema NTBH (HYDOC back-to-back system): Cuocrenma NMTEH, npeaHasHa~aHHaR QNs neEpEsEHd
SHEPTN MERDY WHHAMA NEPEMEHHDMT TOKE B O0HOM MECTONOMOMEHRN.

IE.7 cuMmeTpr4Han MonononspHan cuctesa NTBH (symmefrical monopolar HYDC system): Crctesa MNTEH,
COCTORLYEA M3 0aHOr Npeoipe3oearsnys, KNW Oeys Wk Gones coguHeHHLIx Npentpas0aaTenai HE KaRN0A NOSCTAHLMH,
paboTamumy TakMm 0Dpas0mM. 470 QB8 BLUOOHEX TEPMHHANA NOCTOAHHOM TOXE MMEDT CUMMETDWSHEE HANDAKEHWA OT-
HOCHTEFRHO 32 MTH.

0EB.8 gayxnontocHoe ynpagnedwe (cuctemel NTBH) [[HVDLC system) Bipale controd): Cacrema ynpasnedms Gu-
nonA.

OB.% ynpagnesna nonwca (cucTemel NTBH) [(HYDL system) pola control], Cyucrama ynipaanesyA Noneoca.

OB.10 cucTema ynpaeneHWA ctanuwd (MTEBH} [(HYDC) station contred]: Cvcrama ynpasnediEd. Benone3yesan
OMR YNPpaEneHuA, MOHNTOPHHIE M 38WWMTE B NpEgenax nogotaiuks NTEH.

I0EB.11 GazoBsIR aNeKTpoHHEM DNok BeHTANA [(VBE) (valvae basze alectronics VEE): JnexTpoHsoe yoTpoicTED, HE-
XOOAWSECA MO0 NOTEHUMANDM JSMTH, NPS0HBIHIHEHHDS A NpecipEaneaHds aNesTRHECKHE CHIHENDE B OMTMHESKHa
ME#OY CMCTEMOA YNPEBNEHWA NPedbpE3088TENR W BEHTWNAMK NPEoipa3oearans HanpAHMEHHR.
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MacT P 59028—2020

Npunosedue OB
(CApaeo4YHoe)

Monoxensa M3K 62T747:2019, HoTopLie HE BEMKOHYEHLI
B OCHOBHYHK YACTEL HACTOAWErD CTAHAAPTA

Mpy oopsnEHtY HACTORWEN CTAHGEPTE, MOOMPHUMPDBAHHOD N0 OTHOWEHHED K MEKIOYHADOSHOMY CTaHIapTy
MK 62747: 2018 alpeobpazosarend HanpReaHWR (TTH) 40A CHCTEM NOCTORHHOM TOKS BRICOKOM HanpRsesdA (NTEH).
TERMUHONOMARR, HEKOTODLIS NONDHEHWA HoOgHDMD cTaHaapTa MaK 8274720189 He skn-EHEl B DCHOBHYE HACTE MOGH-
HALMPOEAHHOM CTEHOERTA © UWeN6K YHETH TEPMUBONONAK B ofnacTd CHCTEM NOCTORHHOM TOKE BRICOKDIT HANDAMEHWR,
nprMeEHAEMOR B Pocorickon Sanapaywd, 8 Takse ana coorearcrerA FTOCT P BS02T. Ha exnqesHele TEpMAaHOnorn<e-
CHME CTAThM NPHBENSHE HUKE.

OB 1 HecHmMeTpUHHEIA MOoHORoN, (asymmeatncal monopols i DonHEpHEH NpedbpazosaTens HanpPRREHWA © HE-
CHMMETDHSHEM BeXOOHEIM HANDAREHUEM NOCTOAHHOM TOKS HA OBYY BRIBONEY, KEK NPABMNDG, OOWMH BEIBO 333CMMEH.

08.2 Gunonk (Bipole): Dea wnK Soneas s YUcno HESCHMMETRHHHEIX MOHONONEE, ROTORsE obpayioT BrnonspHBIR
HOHTYD NOCTOARHOM TOKE.

OB3 Mpuuesanne 1 55 FMHOYETHEHOETE KOHTYRE KOMMYTAUWH, KAK NPEEAND, ONPEgEnAETc mapaanTHoR
MHOYKTMBHOCT BHY MMM BHOYETHEHOCTEH] ROHTYRAE.

OB4 Mpumadanuwa k921 MogoraruwA MNTEH, obpasyowan SH0Te CHOTEME 2NekTponepasadn NTEBH. mower
WRSEHOSATECH NEPe0aLen nogcTaHusen NTEH.

OB 5 bnox ynpaeneHnA BeHTHNR {valve confrol unit YUY SneetposdsR Ghok. dMesWLME SnestpeYeciisd noTeH-
LiHAN 38 MNK, OCYLLSCTENRAHILAR GyHHLKMH YNPEaBNEHIR 1 38WMTE OTDENEHLY BEHTAMER.
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MCT P 59028—2020

Mpwunoxenwe O
[cnpaBoyHoE)

ConocTapneHue cCTPYKTYPLI HACTOALWErND CTAHOAPTA CO CTRYETYDOMA
NPUMEHEHHOMD B HEM MEaKAYHAPOOHOre cTAHAAPTA

Hymepaups nyHEToE MOoOHMUHPOSAHRHOIT HEWMOHENEHOM CTAHGARTE MIMEHMNACE OTHOCHTENRHD MESIYHARO0S-
Horo cradnapra MoK §2747: 2009 W3-38 Toro, YT0 HEROTOPRE NONOMEHWA WEXO4HOMD cradgapra MoK B2T4AT:2019 Ha
BHMMEHL B OCHOEHYHY Y30TE MOOWHHMUMPOESHHDD cTasgapta. ConocTasnasie cTpyRTyDel HACTOAWSM CTAHSapTa oo
CTRYETYROA NPUAMEHEHHOMN MEEOVHEDOOROD CTEHOAPTE NPUBERSEHO B Tabn9ue O 1.

TaGnuwua AOC1

Crpysrypa nACTDRWETD CTARGADTH

CTRYETYRA MERGYHAPOOHOIO CTARGAPTA
MK 827472019

5.6 HECHMMET DIHHRA MOHONONE (asymmatncal monopole)

2.7 Guanoms (bipole)

9.6 napannenbHSE  COSSMHEHWS  npesbpdsoBaTEnSH
{parallel convarter configuration)

S8 napannensHsA  <oHEUrypEULEs  npeobpaioesTansi
{parallel converier configuration)

AT nocnedoBanensHos COS0MHSHME Mpeubpas0BaTEnSE
{zaries convertar canfiquratian)

9.9 nocnenoBaTENEHAR Kol WIYpaUWA npeobpazoesTe-
neA (series comvarler configuration)

2.8 pepepcuwBHas cuctena [MTEBH (bi-drectonal HVDC
sysiem)

210 peyHanpaanedsas ocrama MMTBH (bi-directional
HWYDC systam)

9.8 HepesgpoyeHan cuorama MTEH {uni-dirsckional HVDC
sysiem)

911 ooHosanpasnasHas cncrama NTEH [uni-diractional
HWDC systam)

910 gocraska NTEH (HVDC back-lo-back system}

212 aamedyTas cvcrama MTEH (HVDC back-io-back
systam)

211 nonsc cacreamel NTEBH (nonwc) [(HWDC) (system)
pioia]

5.13 monwc (cuctamel ) (MITEH] [HYDC) {sysbam) pode]

912 Gunons cHorase NTEH, Gwnone [(HVDC) (system)
bipale]

.14 Gunone (crcramel) (TTTEH] [{HYDC) {systam) bipola]

913 GenonApHar cwctema (MTEBH) [bipolar (HYDCH
Sysilem)

915 GwnonApHan cecTesa ([TTEBH) [bipolar (HVDC)
syslam]

9,14 goaapar Toxa 4apas gmnie (aarth raturn}

916 sameraHre yepes semni (earth returnj

915 poazpar 7oA dYeped obpamHeid nposon (meiallic
raturn)

ST aameikadne yepaa obpardeii npoeas (metallic redurm)

216 rmorononApHan cuctema MNTEH Imanopolar (HYDC
sy5lem]]

918 modononApHaA (cucrena NTEH) [manopolar (HYDC
systerm]]

217 crMmMETPHYHAR  MOBOMONApHaA cectema TTEH
{symmelrical monopalar HYDC syskem)

519 cummeTpUHHAR MOHONONApHEAR cuctesa [NTEH
(symmetrical monopodar HYDC system)

G918 SCHMMETPHUHAR MOHONORApHEA ouwctama TNTEH
{asymmeirical monopolar HYDC system)

920 HECHMMETOUYHER MOHONDNAPHAR cvcTema MNMTEH
(asymraatrical monopalar HYDC system)

84,19 npeobpazopaTtensHad nogorasuws TNTEBH (HVDC
subsiation, HVDC convarler station)

9.21 npeobpaacsaransHan nogctakwas NMTEH B cocrasa
nogotaduwa NTEH (HVDC substation HVDC convarier
station)

920 nenuR snaktponapasagn NTEH (HVDC transmission
fin=)

922 nuHWA snexTponapeaaqe NTEH (HYDC transmission
lime)

9.21 3aaemnmEnowpr anextpog (earth elecirode)

9.23 aazemnAwei aneetpog (earth elactrode )
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MacT P 59028—2020

OonyaHue matnuye: 07

CTRpYETy{a HACTORAWEra CTAHJApTS

Crpysrvpa Mexay AN D CTARDA0TA
MO G2747:2018

.22 aazamnArawad nnang (earth electrode lina)

.24 mMHWR dazesmnsowera anektpoad (earh eleclode
fina}

B.23 touka obwero npdcosguHeHar; TOO [paoint af
common coupding (PCCH]

B 25 obuwas TOUKE HeCRoNsLWE nogrnadeHyar (PCC) [paint
of common coupling (PCCY]

524 rodura obwero npRoosnMHEHNA — CTOPOHE NCSTORH-
Horo taxa; TON-NT [point of common coupling — d.c. side
(PCC-DCH

H.26 obwas TOMKS HECKONBHMY DOGENEHEHHA — CTODOHE
noctoAdHoro Toxa POC-DC [point of common coupling —
d.c. side (PCC-DC]]

I PHMEYHHHE — Condcraeneqiss CTPYETY R CTHHOAPTOE NpHERdaHD HaCTeHD ONs paigand S T. K. ocTane-
HedE pa3genkl CTAaHOapToE 0 HE MHER CTRYETYPHEIE SNepMaHTE MOEHTHYHBI.
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MCT P 59028—2020

Enbnuorpachua

MK G0050-551 MexgyHapOgHE R SNEETROTSEHWHECEA Crogape. Macte 551, Cunoean anextpoqusxs [Intemational
Elactrolachnical Vocabulary {IEV) — Part 5851: Powar slacironics]

MK G0146-1-1:2008  Tpecbpazteatsnd nonynpoRogHEcEsie. OBwws TpeioBaHnA B NAHSERHD ROMMYTAPYEREIE Rpe-
abpazopartend. Macte 1-1. TaxHW4eokwe YOROSWA HE OCHOBHmE TpeBoBadwA (Semiconducior
convertars — General requirements and ling commutated converters — Parl 1-1: Specification of
basic requirementis}

IECITR G2543 Mepensg-a NOCTORHHOM TOKA BEICOKDND HANDAMEHKWA C MCNONsI0BaHran npeobpaiceataned Ha-
npAxadns (MH) [High-voltage direct current (HYDC) powear transmission using vollage sourced
canvertars (WVSC))

M3K 62501 BeHtwma npecbpaioearanad Hanpraenas (NH} ane anesponepena-d NoCToORHAOM TOKE BeICO-
wom HanpaxerrA (MTEH). Snectprssckme nonemasna. [Voltage sourced convertar (V3G) valhvas
far high-waltage direct current (HYDC} powear fransmission — Elacirical testing]

M3K 627511 MoTepn MOWHCSTH B BSHTINAX npeabpazopatensi HanprRmedur (MH) B cocTase cuocTem no-
CTOARHOM TOKS BRCororo HanprRwasus (NTEH) Yacte 1. Obwwe Tpeboeadns [Power lossas in
vallage sourced converter (WS C ) valves for high-valtage direct current {HWDIC) systems — Part 1:
Ganaral requiramants]

M3H G2751-2 MoTapn MOWHIETH B BENTANAX npeobpazoeatensl HanprxssdR (MNH) 8 cocmTase cnuoren nocTo-
AHHOM TOKA BeICOKGM HanprseHua [NTBH) Yacrs 2. MagyneHee MHOrOypoEHER0E NpeabpS-
Aoeareny [Power lassas in vallage sourced conwverder (WSC) vahles for high-voltage direcl current
{HWYDC) systems — Part 2: Modular multilevel converters)
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MacT P 59028—2020

AndapUTHLIM YEAIATENL TEPMUHOB HA PYCCKOM AlLIKE

A
AKTHEEH J.F232
SNNFPan QA NepELNH4EHHA HA BE0IEPRAT MOXN3 Yeped ISMIHD 10.14
anNapaim 4nA NepenNYEHRA Ha BO3BPAT Mmoka Hepes obpaTHeIA NpoEog 10.13
SNNFPEM ONA NepeNH4YEHWA WHHE HERTPaNK 1015
B
ownone 012
Gunone cucTemsl NTEH .12
onox MMMH cTpyeTYpHEIRA .11
GNoK MHOMOEEHTHNEHEIN T.26
Srox npeobpazoBEaTENA HANPAMEHHWA haIHLIA 7.7
Omox ynpasneHuR AYelkoU SeHmuTH 1210
8
BEHTHMNL 718
ESHTHNE $ MMy THEYHILLENDS THNA npechpaloeatens HAaNPAKEHWA T.H
BEHTWNE AWHAMWYECHOTD TOPMOMEHNA 7T
BEHTHNL OHDOHEIA 715
EEHTHNE THNA CyNpPaBNAEMBEIA MCTOYMHUE HANPAMEHWAR NpEolpazoEaTENA HANPAKEHWR 7.8
BOIBEPAT TOKA YEPez IEMITH 914
BOZBPAT TOKA yepez cbpaTHLIA NnpoBog 915
ecTagxa [TTEBH a.10
BbIEDD BEHTHAR OTPHUATENLHEIA BAT
BLIBEO] BEHTHMAR NOMCEHTENBHLIA BA1a
ELIENYaTens nogoTasuan NTEBH 0.1
EbIENHYATENE WHHEl HERTRPAMKA 33 38MIAKILLHA 1016
BEbINpAMIEHME B4
a
Avog ohpaTHEIR 7.3
3
ZANHPEHWE BEHTHNA 33WNTHE 8.23
ANWpaHKHE NpeolpazoaaTens 5224
3apAO KOHGQEHCATOPOE npectpaiosaTens 8510
FAWYHTHPOBEGH 8221
FHWYHTHPOEAH © UENEH 3aWMTEI 8223
M
HMHBSPTUPOBAHHE B2
HMHOYKTHEHOCTE EOHTYDE ROMMY TALMA 58
MHOYKTHEHOCTE CBAIW 5140
28
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KMH 3TEMMDOHHBIL

KOMMYTaLHA

HOMMYTALWA NTHHEAHAR

KOHOEHCATOP NOCTORHHOMD TOKAa

KOHOEBHCATOR NOCTORHHOMD TOKA NPpeobpazoEaTenn HAaNPAKEHWA

KOHCTPYHEYHMA BEHTHANMA

Kopghuyresm MoOyNAUMK [

n
NHHWA 3338MNAKSLLAR
NHMHHA 3neTponepega4sw NTEH

M
METO[, Yy NP3EneHHA
MOOYNE BEHTHNEHLIA
MOHONON b CAMMETPHYHBIN

H
HANPAKEHHE KOMMY THRY HILLES
HANPAKEHWE HA BEHTANE

o

OrpaHMHMTENE NEPEHANPAXEHKA NpecbpaioeaTensHOND YCTRORGTES

OrpaHMYHTENE NEPeHANPAMEHKA WHHEE NOCTORHHOND TOKA NpecbpazoBaTensHOrs yoTPORCTES
Onopa BEHTANA

OTHOUEHHE KOPOTEOD 2aMEIRIHWR

OTHOWEHWE KEOPOTEOID 3aMBIEaHUA aduperThaHDE

oTnupasdwe npecbpazoeaTennA

napa MNM3-guon

nepenada NTEH geyxnogcTadUMOHHAR

nepenada MNTEH myHoronogcTaHunoHHaEA

nneyo

nneyo npecbpazoearenn

nogocTaduna NMTEH npecbpalosaTensHan

nonoc

nonoc cuocTesel MTEBH

npeabpa3oBaHKe ToOKa

npeabpazosarens

npeobpaioBaTens HANPRAMEHHA
npecfpaioBaTents HANPAMEHKWA OEYXYPOEHEELIA
npeobpaloBaTens HANPAXKEHWA OEYXYPOBHEELIM EaCKaaHbIA
npeabpainBaTent HANPRFEHHA MHOMOYPOBHEBEIA

NpecdpaioeaTent HANPAXEHWA MHOMOYPOEHEERIA MOOYNBHEIR
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npestpazoEaTenks HANPAMEHHMA TPEXYPOEHEELIA 5.2
npyuBop 3anMpasMeln NoONYNpoS0aHHHEE IR 71
FI
pPEAKTOR BEHTHNEHLIR T.22
peakTop NOCTOAHHOND TOKA 10.10
PeaxkTop CUHPAIHLIY SapMOHLK DNoHMPYHILLWA 0.8
peakTop hainbiF 106
PEEMM BhINPAMATERR &A1
pewiM geMmndiMpoBaHKA KoNeDaHue MOWHDCTH 11.8
DEMHM BEMEOCTHOR 8.3
pEEMM MHBEPTORA o2
DEHKMM MHOYETHEHBIA 4.4
PEEMM EOpOTESMD amMbikanua M3 521
pEEMM paboTel © MIONHPOEAHHOH CETRKD 1.6
pewidm CTATHOM 8.5
PEHMM YNPaETEHMA AKTHEHOH MOWHOCTEWD 11.3
PEHMM YNPaBENEHWA HANPAMEHWEM NEPEMEHHOND TOKA 11.4
PEEMM YNPEBNEHNA HANPAMEHNEM NOCTOAHHOND TOKS 11.2
PEMMM YNPIANEHHA PEAKTHEHOW MOWHOCTLHY 1.5
pEMMM YNPEBNEHMA YACTOTOH 1.7
pEIMCTOR 3apAOHEIH 102
L
CAMOKDMMYTALWA ar
CENLUMA BEHTHNEHAR 72T
cucTena NMTEBH a1
cucTema NTEBH GwnonapHar 913
cucTema NTBH modononApHan 914
cucTema NMTBH moHononApHaA acHmMMETRMYHAR a9.18
cucTema NTEBH modononApHAA CHMMETRHYHERA 17
cucTema NTBH nepesspocrexan 4.8
cucTema MNTEBH pesepcuexnan a8
CMCTEMa YNpaEneHKA 12.2
CHCTEMA YNPaBNEHMA DHNomemM 12.5
CHCTEME YNP3aBNEHWA MHOronogcTaHumoH+Hon MTEH 12.4
CHCTEMA YNPAENEHWA NEPEMEHHOT NOCTORHHOND TOKA MHTET DHPOBaHHAA 121
CHOTEMa ynpaemneHuA nogoraduywen NTEBH 12.7
CHCTEMA YNpaeneHWA nogcraduuame NTEH Gones ogHoR 12.3
CHCTEMa YNPaEMmEHWA NONKCoM 126
CHMCTEMAa YNpaEneHUA NpecbpazoEa TeNbHBIM YCTROACTEDM 12.8
cucTesa ynpagneHuA NMTEH 12.2
CcHCTeEMa anexTponepenadyw NTEBH 8.2
COEOQMHEHHE NpeobpaioBaTened NapannensHoe 8.8
COoBOWHEHWE NpeobDpaloBaTened NOCNEqoBATE NEHOE ar
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COCTOAHME D83 Harpyaky pabo4ee

COCTOAHWE B XONOCTOM pExyMe paboqvae

COCTOAHWE BEHTHA JAKPBITOS

COCTORHWE IanNepros

COCTORHME NPOBOOALLEE OTPHLATENLEHOE

COCTORHME NPOBOAALLEE NONMEMTENEHOE

COCTORAHME pabovee

COCTOAHWE CTPYETYRHEIX Gnowoe MMIMH pabovee

cybMoayns

cySmodyas ¢ spynnod mrocredoeamensisix MN3-duod
T

TOH BEHTHNA OTPHUATEN b HEIR

TOH BEHTHNA MONOEHATENEHBIR

ToMEa oDWero NpucoeduHBHLUA

ToMKa obwero MpucoedUHeHUR — CTOPOHAE NOCTORKKOND TOKa
ToO4Ka NpeofpaiosaTenA HanpPAMEHAA CPeaHARA

TRAHIMCTOP C MIONWPOBAHKMEIM 2aTEOPOM GrUnonApHEIA

TpaHcthopMaTop NpeobpaloeamensHBIl

ynpaanedue N3

YCTPOHCTED NpecbpazoBatensHoe

OHAETP (FAPMOHMK)] H3 CMODOHE NBPEMEHHOND ToKa
HNETP BRICIUME FTAPMOHKME HE8 CMOPOHe NEPEMEHHDMD TOHA

-¢IHIIL-|T|:I FAPMOHHAE NOCTOAHHOND TOEZ

w
wEagh ynpasnediA BEHTHNEMLIM GRokom

3
INSHTPOS 2a38MNAHILLMA

]

AYeHEd BEHTHNA AMHAMWYECHOTD TOPMOHEHMA
AYeLKNa BEHTHANA I'IPEDEFBEEIEIETEI‘IH HANpAXeHWR
AYeHEa QHOOHOTD BEHTHNA

AYEHEN MIDLITOYHLIE
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MacT P 59028—2020

YWOK 621.314:006.354 ORC 29.240.01

Kniouyeswe cNoBa: Nepegaqa NoCTOAHHOND TOKA BhICOKOTD HAanpAMEHWA, MOCTOBaA npecbpaloRaTensHan
cxema, NpechpaopaTensHoe YCTPORCTED, BEHTHNE, NpecbpaloeaTensHuiit TpaHCHOpMaTop, PEXHM BENPA-
MATENA, PEXUM WHBEDTORA, CHCTEMA YNPABNEHKWA

Penakrop H.B. Bepxosuna
TexHwqetiwn pagaktop M.E. Yepenxoes
Koppextop M A, Kaponsag
HomnseoTepHas eaptTed EA. Kobdbswosod

Coadn | dadap 26,11 2020, Maanvcada o neaats 0812 2030, dropaar Bhx R3S Fapiutypa Apgan
Won, now, m 4,18, Syo-pan. n. 1,56

MogroToEneHa Ha OCHOEE 3MERTPDIER0H BEEIE, NESASETERTEHHAN DA TpafarunkDm STaRgQapTa

Cosgann B agadnsise nehonsanmg oo DIy aCTAHTAPTA RGO P &
ANR KDMANSKTOEIHHA TegepansHorn drdrepua et nan hoHga cTaMgapTa

117418 Mocked, Haxvmoncsad ng-t, 4. 31, & 2.
www.gostinfo.oru  info@gostinfa.ru
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