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MNpeaucnoewne

1 NoOroTOBNEH OTepsITull AKLMOHEDHEM OBWEeSTEOM «HayYHO-HCCNEOoBaTENBCEHE MHCTHTYT N
NEpERaYe ANEKTROIHERTHW NOCTORHHBIM TOKSM BLICOKCMS HanpRMeHdas (040 «HWWMTe) Ha ackope cob-
CTREHHOM NepREo0a HA PYCCEMA R3LK GHMOAIRYHON BEpCHM CTAHOAPTS, YEA3ZHHOID B NYHETE 4

2 BHECEH TexHH<eckis KOMWTETOM Mo CTaHZapTAIayMd TK 016 « 3nesTpcoHepreTHras

3 YTBEPXIOEH M BBEOEH B OQEMCTBWE Mpuxkazom ®enepansHoro areHTCTEa NO TEXHUYECKOMY
CENYMWPOBaHAIG # METRoNorkK 0T 25 HoRbpA 2020 . Ne 1164-cT

4 HacToswmit cTAHZART RENAETCA MOOHIMUKPOBAHHSIM NO OTHOWEHHID K MEXOYHAPOOHCMY CTaHaap-
Ty M3K 60633:2012 «MNepegaqa aNekTpoIMEDIMK NOCTOAHNBIM TOKOM BeicOKOrD HanpAxernA (HVDC). Cno-
Baper [|[EC 606332019 «High-voltage direct current {HYDC) transmission — Yocabularys] nyTem KaMeseHHA
OTAENLHBIX §Hpad, CNOE, CCLINCK, KOTODEE BhlgEnaibl B TEKCTE KYPCHBOM, 8 TAKKE MYTaM HIMEHEHWA COOep-
HAHWA OTAEMEHBIX CTEYETYPHEIY ANEMENTOR, KOTOPEIE BEIENEHE BEPTHKANEHOR NHHWEH, PACNoNOMeHHON Ha
MNONAX 3TOM0 TRKCTA. OPWrMHANBHER TEECT ITHMX CTPYETYDHBIX 3NEMEHTOE NPAMEHEHHOMD MEXyHAPOOHSTD
CTAHAAPTA ¥ ODBACHEHHMA MNPHYMH BHECEHMS TEXHMYBCKKS OTKNOHEHWR NPUBESEHEl B JONONHETENEHOM NEK-
nosenki N6,

B HAacToAWMWA CTaHdapT BHEce bl JOMOMHATENEHEE NONTHEHMA, NEK 3TOM OHH BelJENBHE KYPCHBOM
MoO4Ye pREBAHMER, 8 COLACHEHWR NPHUHKMH HX BEMOYEHKA NPHBELEHE B NPHMEYAHAAK,

CTpysTypa NpAMEHEHHOND MEXIYHADOOHOMD CTAHJAPTA MIMEHEHE ANR NPMBEOEHKA B COOTEBETCTEME
C Npag«namK, yocTanoenedHsisan 8 M3CT 1.5 (nogpasgens: 4.2 4 4.3). CpasHeH e CTPyRTYPE HaCTORWENs
CTaAMOARTa Co CTRYKTYPOR YE2IAHHOTD MENMIYHapooHOoro CTaHJapTa NpHesdeHo & JONonHETENLHOM MRMno-
seHan 1B,

BHECEHWE YEAIIHHBER TEXHMYECKHX OTEMOHEHHE HANDIBNEHO HA YYeT NoTRehHOCTER HAUWOHANLHON
IKOHOMAKK PoCCHACKoN Pegepadui W ocobexHocTel obbekTa cTaHdapTHaagnE, xapakTepHeslx gna Poccuin-
CKOW Degepaymy.

MexoyHapoaHeld ctaspapt paspaborad NoakomdTetom SC 22F «Cunosas anekTpoHAES BN CUCTEM
NESEaY W PACNPEOENEHWA ANEKTOCIHERTHA: TexXHHYeckoro kosuTeTa TC 22 «CucTembl W cBopyRoBaHHE
CHNOBSH 3NeKTPOHHKHY MexOyHapogHoN aNekTpoTexHHYECkon koMuccHin (IEC).

HaWMeHoBaHKHe HACTORWErNS CTIHAAPRTA WIMEHEHD CTHOCHTENEHD HAMMEHOBRIHWA YEIIAHHOTD MEwIy-
HAPOOHOND CTaddapTa AnA npaeedeHnd B cootTeeTcTade ¢ TOCT P 1.5—2012 {nyseT 3.5).

CRE0EHWA O COOTEETCTBWM CObMOHHBIXN HALWOHANBHED, W MENTOCYIAPCTREHHEN CTAHSAPTOR MEMIYHA-
pogHeid CTAHAAPTAM, HCTIONEICBAHKEIM B KAYECTEE COBINCYHLIX B NPWMEHEHHOM MeXIyHapoOHOM CTaHdap-
T, NPHBEGEHSE] B GONONHHTENEHOM NpHRo#ESsH 1A

> BBE[EH BIEPBLIE

Mpasuna NpuMeNeHUR HacMaAe20 cmandapma YyomakoaTankl 8 cmames 20 Pedepansioss 2akaoHa
o 28 wrowas 20715 20 Ne 162-03 <0 cmardapmuzayuu & Pocculickol @edepayvus. Hudopmauua of
LUSMENERUAE K MECMOALEMY crmardapmy MyEmnuryemes g exesoduon (Mo coomaanue Ha 1 AHeans MeryLe s
2oda) s oDMalUcHHOM Ykasamene «HayuoHansHes CMasdapmeis, 8 GPULUARERED MEKCT UIMEHEMLID
U AoNpasor — 6 eWeMecAYNOM UHDODWaYLoHHOM YRazameae «Hayuoranshse cmandapmes. B ciyuas
AeDECMOMPa [3aMelti) UL GMdeNsl HacMoRiye2o cmandapma coomaamomeyines yaedouwmaxue Oydem
amyGnuoeaHo 8 DNuwadilien EniTyCKE OMOMECAYNOS0 wHbopMaluoNHoa0 yrasamens sHayuoNanbibme
cmakdapmeie. CoomMBeMmomayiowan WHbopMagus. yeadoMienue U Mescmbl PATMOLUEKNTICA Makse &
LMPopMayLCHHOLS cUcmene abllgan TansIoaadus — Ha aduyuansHon caime PadepanstHos0 azenmoriea
Mg MEXHUHECKOMY DESJNUNoEaNLIID U MEMODTOSUL @ Cemu HumapHem (www. gost.ru)

2 IEC, 2019 — Bee npaea coxpaHAKTCA
& CranpapTirgops, odopMnexre, 2020

HacToAwMi CTAHAART HE MOMET GETE NONHOCTEK KK YaCTHYHO BOCNDOMABETEH, TMDaNKMOOBAN W PAC-
NEOCTHAHEH B KAYECTREE OPHUMANLEHOM WataKvA Gea paspelseqa PenepansHON aneHTCTea N0 TeXHNYBCKD-
Wy DEMYNAPOBEHMID A METRONCTIAN

i
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FOCT P 59027—2020
(MOK 60633:2019)

HAUWOHANBHBIA CTAHOAPT POCCHMHACKOW CEOEPALUMWM

NEPEAAYA SNEKTPO3IHEPIAW NOCTOAHHBIM TOKOM BbICOKOIS HANPAXEHKWA

TepMUHLl 1 onpegeneaHyA

High-voltage direct current fransmission, Terms and defmitions

HDarta epeoedns — 2021—01—01

1 OBnacTb NpUMEHEHWA

Hacmosuwjuh cmardapin yomakaanuaasin MmepMuHel U onmpedensHun ToHAMUD, CMHOCSLIILXCHE K NEpe-
O34 INeKTPOIHEDTHH NOCTORHHEBIM TOKDOM BhICOROTD HanpAxeHHA (TTTBH) 4 npeofpasosaimentmbitd NOOCTaH=
yuasa MTBH, B cocTape koTopkix codepsamcd ANeKTPOHHLIE CHNoBBE Yompalomaa 4na npecbpalcBaHna
NepesMeHHDND TOKA B MOSTOAHHBLIA WY (U) NOcMORRHOS0 8 Nepelietihil.

MNplMererle HACMOAWSs0 CMandapma O2paHUYEHs BEICONDEINEMAEMU NDecboa308am et ikl
nodcmasiuadu NTEH va baze mpexhadiibix MOCMORLIE CXEM © TUREOHIL KOMMPMAL DT, SbITOMHASMBIX, KK
ROASUTe, H INEKMPONHEY BERMLUTAY © odeocmoponteld RpoecduMocingD, HanpLuMes MoaynpoeodHUKeEsExX
ML PUCIMOOHENY SEHTLIAK,

B HacToAWMWA CTAHJAQT BEAMNMNEHL GCHOBHLIE OMNPEJEneHWA Mo NonyNpoeodHMEDBEIM THDHCTODHSM
peHTINAM. MNonkieid NEpeYeHs ONPEgEnEHHE Mo NanyNPOB0IHRKOBRIM THPWCTODHEIM BEHTUIAM NOHBESOEH B
FOCT P 55028.2.

2 HopmaTHBEHbLIE CChLINKKW

B HacTOALWEM CTaHIARTE WCNONsI0BsakHsl HOPMATHEHRLIE CCBINKH Ha CNeqysllWe CTAHOANTE:

FOCT IEC 60027 (ece sacmu) OGoaHaderus DyKEeaHHLIE, NDUMEHACMEIS 8 INERMDOMaxHuKe

FOCT P 59025 2 fMAK 60700-2:2076) MNepedaya IMexmpasHepsUl NOCMOSHHEM MOKOM Bhicoko20
HanNpRAKEHUA. BeHmune mupucmoptisie. Hacme 2. TepMUnb! U onpedaenesus

FOCT P M3K G0617-DBE-12M Moacbuvecke cuMeonsl dna cxes (& hopMame Baikl JanHelx)

Mprmayaxu e —penons308aH HECTOALMM CTAHDAPToM UsnesoobpaiHg nposapETe JEACTEWE CobINOYHEIX
CTEHARQTOR B MHGODMAUMOHHOR CHETEME 0DEr0 NONSI0BEHKA — HE SQMUMENEHOM CEATE Degapank=e are-dTeTea no
TEXHW-ECHOMY PErYNRPOBEHNH M METPONOrMA B cami FIHTEpHET Wi No SenomHomMy MHEOpRMALHOHHOMY YEaZaTens «Ha-
UHOHANLHEES CTEHOAPTL, KOTOPEA oy BaMxosad No COCTOAHME H2 1 AHEAPA TAKYLLEND MOE, W N0 ShiNyCKaM BHEMECRY-
HOM MEGODMALBIHHON YES38TENR 4 HAaUWMoHaNEHBIS CTAHOADTE 33 TedYLLAR rog. Ecny 2:aMeqed CohIfIoNHBIA CTaHLaT,
HE EOTOPLIA GAHE HEOATHPROESHHAER CORMEE, TO PEKDMEHOYETCR HENDNLINEATE SEACTEYIOWYH BEDCHE 3TOr0 CTAHOApTA
G YHETOM BCEX BHECEHHLIA B QEHHYH BEPCUE MaMEHEHWA. Ecnin 3amMeHeH CObINOMHER CTAHOART, HE KOTOPRIA Za48 OaTH-
POBAHHAER CCBINKE, TO PEROMEHOYETOA MCNONEI0OBETE BERCHED 3TOMD CTAHOAPRTE © YRIIAHHEIM BRILE rOO0M yTESPHOSHUA
(NpuHATHR}. Ecnv nocne yTEspHIeHWA HACTORWEND CTSHOARTE B CobINDSHER CTAHOADT, Ha KOTODERA 0AHE OATADDEAHHAEA
CELINES, BHECEHD HaMEHEHWE, 3aTPaMBIHLES NONCHEHWE, HE ROTOPOE JaHa CosINEE, T 3TO NONOHEHAES DEKOMEHOYETER
NpUMEHRTE DE2 YHETA DAHHDIT M3MEHaHNE. Bonn CoRmoHHEIA CTEHIa0T oTMeHEd Ba3 2aMeHsl, TO NONCHEHNE, B KOTOROM
[OAHA CChINKA HA HEM, DELXOMEHOYETCH NDUMEHATE B H30TKH, HE 3ETDAMBIHWER STy COLIY.

Wanauue oduHansHoR
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3 ObozHAYeHWA M COKPALUEHWA

3.1 ObBoaHayeHmA

B HACTOAWEN CTAHAARTE NDAMBHEHEl CReqyme oboaHaseumall
U, — nocToRHHOe HanpRxedwe (Moboe onpeenegHHoe IHadeHna),
fy — NOCTOAHHBIA TOK (MNKNE0E ONPEOENEHHDE IHAYEHWE ),

i, — TOE Ha @esmunLH0LE cmopoie Npeodpaioparens«on Tpadchopmarops, JefcTEyioles IHavaHWe,
1 — YoM BETICHEHKA,

[} = yron onepeseHds BENIOYeHuA,

& — Yron NoracadKa (Weon omsmoseHUs);

o — YTOM KOMKY TALMA;

b — YHCTO NyNucaunmg,

§ — YHCMO KOMMYTALWA.

3.2 MNepeveHs NOOCTPOYHEIX MHOEKCOR

0 (HoNk} — pewin pabomb: B2a Harpyasm,

d — MNOCTORHHEIA TOK WIH NOCTOARHOR HATIDANMEHAE,

| — WOEANBHOE aHaYeHBe MB020 NapaMempa;

Y — eMmUNeHaa CMopoHa NoeofpailoeamensHoes mpascihopMamopa;
TTHE — BAHARY A

3.3 CokpawjeHHa

B HacToAwes CTaHgapTe NPUMeHEHEl CNEOYRLLWE CORPALWEHWA:

E¥T — Bnox ynpasneMus mupucmopom {or. 6. 17);

B3 (ERTB) — annapa/m 4na NepesnioYeHia Ha BOARLAT MoK Heped 3emMnm [(om. 8.23);

BOM (MRTB) — annapan 4nA NeperMicHedks Ha Bo3apaT morka Yepea obpatHetid nposog (oM. S22,
BMT — pCTABKA NOCTOAHKOID TOKA,

MBE (MVYU) — mroaoasmunensd Snox (. 6.5),

MOMT (MTDC) — MHOMoNoQCcTadyuoHHaR NEpega-a NocToOARKOMD Toxa (oM. B.2.2);

OK3 (SCR) — oTHOWeHWE KOPOTKOM JasmeikasHAa (oM. 7.32)%

CTH — D2panlsumedTs AepeRan DRseHul;

MMNT — nepega4a NOCTOAHHOMD TOKA,

MNTEH (HYDC) — NOCTORHHBIA TOK BLICOKOTD HaNpRMaHHa,

CTATEOM — cTaTv4eckHil KoMMeHCaTopD,

TH — mupucmoptian Ayalia (oM. 5.13);

Y¥MTH (WDCOL) — yomaska MocMoANHos0 TORA, 3aBWCALLAR OT AoCMOAHNC2D HanpAKeHWA (oM. 12.97,
WY — wkad ynpasneHka,

SHOKS (ESCR)} — adepekTiaHoe OTHOWEHHE KOPOTKOMD JaMblkanikng (Ca. 7.33).

] PHMBYEHWAE — n]JL'EEE,ﬂE'HI-i-HE BElE QONOrHETENEHRIE DO OTHOWEHED E NEAMEHEHHDAMY M-Emy'HEIFIDm-IDM}I'

CTAHOARTY COXPALLEHKA HENPABNEHE! HE y48T 0CcobeHHOCTER ODLERTE CTAHOSPTHIALMKY, XapaKTepHeX ons PocoHacroR
=Rl =he ETTTE IR

4 pachmyeckve CUMBONGI

Ha pucysie 1 NpHBEfeHs CIEUAANEHEIE TRPadWYeckie CHMBONE, KOTOPLIE MCTIONEIYIOTCR TONLKD B Ha-
cToAwen cTadgapTe. Bonee nonsbi Nepeqess rpadvHeckny CHMBONOR, KOTODLIE NPUMEHAIDTCA ANA CTATK-
“eckux Npeobpazopatenei, npueeged 8 FOCT P MK 680677-D8-12M.

1) Bonee nanHe nepeaHe OGO0IHIHEHKA, ROTODRE NPHMEHAOTCA ONA CTatHdeck: npecipasoearansd, npues-
4eH B cepwd craspaproe MOCT IEC 60027, a ramse B CTEHIADTAX, BRNHHEHHE B 3neMedT sbuinnorpadimms.

2
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1] Crmpnn Sinucanae Hh Crmaman Onucarne
1 * HeynpaanAeMEA BEHTIANE WAH MEA0 3 * Heynpaenasmeir sMocT
2 * Y¥NpaanReMbii BEHTAME ANK NHEYn 4 * YNPEENSEMEIA MOCT

! PAMEYaHkKE — anE-HH"HHHHE ODoAHAYEHAR HE 3ABMCHAT OT THNA '_I'ETPUI-‘IC-TH. H3 KDTODDEIX U‘ﬁF.'IEEDE-HH bl BEH-
TEAME, NIFEYD AN MOCT.

Pucynor 1 — Mpadhuseckne obosHa4aHMA

5 OB6uWe TEPMUHBI, OTHOCALLWECHA K cxeMam npeobpazoBarenen

B paHHomM pasgens npeBedeHs TepriHel ¥ OnpedeneH A, KOTODLIE NPHMEHARTS ToONBKD ONA Uenen
HACTORAULLEND CTaHAaRTA.

Mpwmeay as e — Bones NOMHEIR NEQeYEHE TEPMMHOB, KOTORES NQHMEHRIITCA QMR CTarw-<ackiy npeadpazoes-
TEMER, NpHesged B [1]—[8].

5.1 npecbpazopaHme moka (conversion) Npeobpazoeadve NepemMenHoro TOEa B NoCTOAMHBIR WK (W)
NOCTOAHHOMD B NEPEMEHHEIE THOD Covemanie aTHX ONepaLli (NprMeHETeNEHD K cucmerdas NMTBH).

5.2 npeobpalocgamentian cxXema {converiar connection). nesmolYeckan cxeMa, ciywalias dna
npaabpaioaaiud Moka U cnocobhan pafomamb CaMocmoRm e,

5.3 socmosan npeobpasoeamensHan cxemMa (moem) [bridge (converier connection)]! Jmexkmpiqe-
CHER CXEMa (CM. DHOYHOK 2), COO0epHallan WetTe NNed npeobpaiosaTtens, Komopee coedulens makum of-
palom, 4T coadiue BEIBOOE ARNATCA (PAIHBIMK BRBOOAMA NEPEMEHHON TOKS, 8 HARYHHEE BRIBOOSLN OOW-
HAKOBON NONAPHOCTH COBOKHEHLl BMECTE M RENAKTCA BRBEOOAMI NOCTORHHOMD ToKa.

\ﬁ zlzxi

¥y (9]

A BRI BOAE AEPEMEHEDID TOKS, 8 — BHBMI K NOCTONHHOM Taea, T — nnesa wnn asHirane npecbpaioparens (ow. 5.4);
2 - WyHTHRYROWAn napa (oM. 5.5.2), 1 KORMY TApy KW as rpynna fom. 5.7

Mpumavanur

! Ha pucysss w8 npudgadend Spadiuvecins chosyasesus dna Feofnropodrsy Mocmos (o, 5,320

2 MpuesiEHHBIE BEIWE JONCNHATENBHEE N0 OTHOLWEHHED E NPHMEHEHHOMY MEROVHEDO0OHOMY CTRHOS0TY CoXpaLle-
HWA HAMPEEREHE Ha y4aT ocofeHHocTaR 0ERERTA CTAHOARTHZELMN, XaparTapHBEx oA Poconioron eaepaund.

PucyHor 2 — Mocmogss npedSPaacsamaiibHas Coand
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5.3.1 odwopodueil mocTt [uniform bridge). MocT, B KOTOpOM BCE NNedd NpecbpaiopaTens Aansmes
FDAGNAEMEBIML NUED HEWIDSANSeM AL,

5.3.2 weodHopodHLid smocT (non-uniform bridge): Moocm. @ K0maopol UMERITCH KBk YDaenqcMiid,
MaK U HeYNDSENAemMBLIE MY NOeoEDa3I0asmEans.

54 nnevo npeoctpazoeatena (naevo) [[converter) arm] Yacme cxemsl MOoma Mesxdy mowkod, K xo-
Mopod apucoeduHes hainkld asend NepeEMeRRoE0 MOoKS, U GhEadon TOCMOSHHO20 TR,

5.4.1 ynpapnaemos nnevo npecbpasoparenn (controllable converter arm): Nneqo npeobpasceaTtens
AENAGMER YIPAENTEMEM, 8CU MOMSHM, K020a YeManaanueaemed NpoacdUMociite & NPAMOM HANDAENEMLUL,
33026MCA NOUMKEHLIGM BHELLUHBS0 CUSHANE.

5.4.2 weynpaenaemoe nneywo npecbpalopatens (non-controllable converter arm): MNnevyo npeobpa-
I0BATENA AQTASMCA HEYTDSaNFeMeM, Bcniu MoManm, koada yomadaenueaemcd TpoaoduMocms & DaM oM
MAMRAETERUY, onpedanaomcs UCKMOSUMENsHD HENEAKERUEM HE 020 GaEodax.

5.5 WyHTHPYOLWAA wenk (by-pass pathl: Uene © HU3KHKM CONPOTHRMTSHNEM MEKOY BRIBOOIMN NOCTORH-
HOTO TOKS OOHOMD MNK HECKONLKAX MOCTOR, 33 MCETIOYEHMEM LIENER NepamMesHons Toka,

Mpumesanme — WyHTHPYOWSEA WEns MOEST NDESCTSENATE CODOWM mibo wens o O0HOCMOpoHHED
MoOBCdUMOCTISA. HENPAMED WYHTHPYIOWHE BEHTANE [CM. 5.5.1) wne wyHTapyowyes napy (oM. 5.5.2), nmbo uems ©
JEYXCMOPDHREE NE0S0IUMOCITIED, HENPUMER WYHTAPYOLWWA BRKMOYaTens (oM. 3,300,

250 WYHTHPYIOWRA eexmiums (by-pass arm) WyHTHRYIOWAR Wens C odHocmopoxded NpoBonu-
MOCTRSD, APUCOSIUNWEHHAS TOMNBKD K BEIBOOANM MOCTORMHOM ToOK3, KaK NpaswWno, WoionkIVeman 8 MocTax ©
PTYTHEIMK BEHTURAMKE [HE NOKAIaHA HA DHCYHER 2).

5.5.2 wyHTHpyowaa napa (by-pass pair): Oea nneda npeodpaioeatend, NpUCOegUHEHHEE K 0duany
BRIBOOY MEPEMEHHOIT TOKA, 00paayiowWe WYHTHRYRIWYH arib {CM. DHCYHOK 2.

o.6 KommMyTauWwa (commutation). Mepexod moxka 42 0dWo20 KOHMYPa 8 dpyeod © OdNOGDEMEHRHEM
TpomExaRUEM Mora 8 o8oux KOMMYDaX 80 BLEMA IMOS0 NDOYECCE.

Mpume4aHne — KOMMYTAUMA MOHET LMSIME MECTO MEMDY OEYMA Mneqau npeodpazoeartens, mpucosdu-
HEHHEML E OOROMY MOMOCK. MK MEKOy MNEHamM9 Npacbpainsarans i WYHTWEYIOW WM SSHTILITEM.

561 nuwaeiivar komsymaus (line commutation): Cnocoh KOMMYTALMK, NEW KOTOPOM KOMBMYTHDYIC-
Wwee HanpAmeHde obecneYussemcA CHCTEMOH NEPEMEHHCIT TOKA,

5.7 KOMMYTHRYIOWAA rpynna (commutating group): Mpynna nned npeolpasoeaTtens, NpUCoBIWHEH-
HiblX K OOHOMY BREODY NOCTOAHHOMD TOES (CM. pUCyHOE 2],

Mpumre4aHMA

1 B Hex0Topbix CHy4asd, HANDHMEP CBRIBHHLIE © NPOTEKaHwer Sonewmy TOKOE W (W) ZHEMMTENEHOR
HHOYETHEHOC TR KOHTY LS KOMMyTELAM, HOMMYTALHA B OSYX KOMBMYTHDYHILMAX IDYNNay OOHO00 MOCTE MONYT NPoXoIETs
OHOBREME HHD.

2 G OB (npunowerne OB).

5.8 MHOYKTHEHOCTE HOHTYpPa KoMMyTaumwn (commutation induclance). PelyneTApyOWAan dHIyKTHE-
HOCTE KOHTYDa KOMMYTALMW, COCTORLED M3 JBYE KOMMYTHPYIOWME MN84 M MCTOHHMER KOMMY TARYK WEeTs
HENPAKEHRA.

Mpumesanwe —Cw OB.2 (npanoseqws OB

5.9 ydeno nynecauwi p (pulse number gl NapameTp npecbpaioaaTenNs ol CHeMb, DABHBIE SAcny
NoCMEA0RATENEHEIE CHMBMETPUHHLX KOMMYTaLUKKA 38 OOWH NEDHOD HANDAMEHWA CETW NEPEMEHHONT TOka.

MpUume4aHMA
1 Yuono NyneCEUKA B MODTOBDNA NpeobpaIosaaneHOR cCreme Boarga o = B,
2 Cam. OB.3 {npunooessae OB

EA0 yweno xoMmmyTauwd o (commutation number g Hecno somMayTaUki B aadod KoMy THEYIoWEA
FEYNne 33 SOUH NepUod HANPEEEHWA CETH NepeMEHHOND TOKS.

MpWreyaHye — B MocToBod NpecbpaInEaTansHOW COEME REHOEN KDMMYTIDY USSR TRYTING MREST SHCN0 KO-
MYy TAUMA § = 3.

511 KomMMyTHRYOWES HANPFoKeHWe [commutating voltage). Hanpreeswe, xomopos ofecneyusasm
KORMMyTaLKMD Toxa (o, [1]).

5.12 npeclpazoaamank ¢ 8MKOCMHOD koMMymalued; NEK [capacitor commuiated converter
(CCCH: Npeobpaioeamens, cOeDpRALUUE kordaHCamMosl, NOIKMOUEHHEE ToCTed0aamensHD Mekdy eaH-

4
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MLIbHOL oOMOmKod ApeofpascaamensHoss MpanchepMamopa U hasubisdy eeacdaml MTEDaMEHHIED IMOKE
noecEpaaneamenbHaeD Mocma oM, pucyrox 3a)l.

5.13 npeobpazocaamens ¢ ynpaanaesmol npodonkbHold xoMmencayued; MNMYTK [controlled series
capacitor converter (CSCCY: NpeobpaiopaTtent, COOEDMALLKA yND3BNRAEMBIE KOHOBHCATODE!, NOOKMHHEH=
HEHE MOCNE00BATENLHD MEH0Y CETEROH OOMOTHOR Npeobpaz0BaTeNEHor0 TpaHcopMaTopa M WKHAMW CHCTE=
Ml NEPEMEHHOND TOKa [CrM. pHoyHOK 3B)).

\ : :i”ﬂ-L A
.._/ W %

a) Npecipazogsmens ¢ SMROCTIRON rosaymaudsd [ITEX)

|

=

b Mpeobpaaosamant o prpaarresol mnpodonsyod wormercacusi (Y]

-

T AMNEETRPOLGEAEVLIAE THIG CHACTEME NEpeEMOenHDro raed, o MMMASOANC CACTEW b - TMEEEMENHUIT TOED, 3 — WHHG SHCTEME nape

HEHAOM TOEd; & I.blﬂ.ﬂnT'J {rapEOHA Kl 19 CTORORE AEPEMERHDID ToKS 5 |I?EUE{JE‘|JDHHTEIIbh T r'.lﬂH".':tDDh':i.ll:ii: b DIPAnMYE TEE

MEOEHANHESHAA 7 Wik O EH AT, 5 THpHCTOPR, 5 B OCTH I!p!:‘:“iiil'lﬂﬂ:!l!.llﬂ Ta PEIETON MAOCTOHHHODD T ] E d.'l‘ll'L1|.'" HA
LTDRDHE NEPpEEERBGMTE TOED

PucyHor 3 — KoHdrarypaway npenpas0aaTens o KOMMyTALHERE © NOMOW LK KOHOaHcaTapa

5.14 npeoSpasoaamens ¢ ynpagnaemol eMmrocmiol kosmymatued; NYEK (controlled capacitor
commutated converter). Mpeobpasocaantent, codepwaliul \paanieMibie KondeHcamopbl, NOIKADYEHHEE
nochedasamanbid Mexdy eenmunbHod ctiMomrold npecbpaosameibia20 MoaHchodMamapa U hadkibiMu
BEMECOAMLU MENEMEHHNO2D MoKa NpecbpalneameansHo2D MoCIma.

515 npeobpazoBatens ¢ NpogonsHoW Komnedcauwen; MNMNK (series capacitor converter). MNpeob-
pasoBaTenk, COAep#aALLKR KOMOEHCATODL NOCTOAMHOGNR SRMKOCTH, NOGKTICHEHHBIE NOCTSEOBATENSHD MEmOY
camessl obMOmEOD NpecbpaloeamansHo20 MpaHoHooMamaooa U WUHaMU CUCmeMbl NefeMenHoa0 imoKa.

6 Mpeobpa3oBaTenkbHbIe YCTPOWCTEA U BEHTHUIH

6.1 npecBpaloBaTensHoe YCTpoWcTED (npeobpazoBatens) [converier {unit)] Jedcmeyowes
yompoloman, axnosaiowes ace oboprdoeanue, nodknowenroe Mesdy moukod chweso Npucoeduresys Ha
CMODOHE [TEPEMEHHDE0 Maka oM. 8.24) b mowkol ofweso npucoedUuMeHUR H3 CMoROHE NOCMOARNOS INOKS
fou. §.25), cogep¥alles 0OWH WM HECKONEKO NpeodlasDeamenstslx MOCoE, 00K WM HECKoNEKD Mpead-

5
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PaFEameneHelx MpaHoopMamopod, 080pyI0BaHKE ANA YNDABNSHWA YCTRORCTEGHM, JAWHTHYIO ¥ KOMMYTa-
LUHOHHYIO annapartypy W BCNOMoraTenkHble YCTPORCTED, ECNK TAKOBEIE MMEKTCR, ciywalyea dna npeofpalo-
SAHUT TEDEMEHNDSD MOKE & MOCMOoAMHLID Wil Raobopor [(Chd. DACYHOK 4,

5 = o a3 B
i i
A : ! \
1 s i
- +—0 5
]
-
A BHEDGE NEpeEMaHHoio Toka, 8 BLIEDGE OODCTaAMHOMm Toka; 1 npecbpaxoarersnat TpepcdapMaTop (ol §.23); 2 O
penTHnEn (o, B 18K ¥ — moct (om. B.2) 4 — OrpasuunTens DEpEHANOAKEEAE WHHE NOSTORHNAM TOKA npeadpaiosarensHOro yo1pod
cras [om. 5 20 5 IEMNS NoAcTAH e (Cu. B1T] 8§ — wysTepougni Be ciindatens (e 5500, O EHMWH TN MO IEHANDRESH A

ripeoBpascoatenelars yorpoicTe: (o, 8,19
PucyHos 4 — [MpuMep npeabpaioeaTansLHIMm yorponcTaa

6.2 npeobpazoeamensMsil mocm (MocT) [[converer) bridgell: OdopyooBanne, nonons3yemos gna
KOMMTERMA LU MOCMoEol Npectpasneamambiol CHeMEl M WYHTHPYIOWETO NNeYa, Bcny OHO WCnoNbIyeTcA.

MpameyaHne — TEPMAH SMOCTE MOGKET WMCNONBIOESTECA ONA HE3EANLR MOCMoE0d apecipazogsmensaod
CEEMe (O, 5.3} wnn obopygoesHnR, KOTOpoR OBpEIYET TARYHY CXeM).

6.2.1 adHogHan (HATOOH3A) KOMMYTUpYIOWana rpynna [anode (cathode) valve commutating groug]:
ObopyooRadde. MouweRdamroe ONA koumidesmauyul npecSpazoeamensnex Mney OOH0H KoMMpmunyiowed
S0V Mocma. coedirenney Mewdy cobod asrodamu (kamodanu).

6.2 BEHTANL (valve) KoMnnekTHoe CAMOCTOATENEHD pAGoTaWes WIDSRTASMOS LU HEYNIDaRTREMOE
VEMPOUCMEs, HOPMAnsHo NPOB0OALWESs TOK TONLES B OOHOM HANDAENSHWH (NPAMOM HANPaENeHWH] 1 Cnocob-
Ho# paboTaTe O KAYECTEE NPe0bpaionaTensHOM NNEYa B MOCMoadl MpeobpazosamentHol CXeMe.

6.4 odnoeeHMUNLHEIG Gmok [single valve (unit)]. EQMHAA KOHCTRYELWA, COOepHalian ToNsKD OOHH
BEHTH M.

8.5 muozoaenmunsmMsIl Grow, MBE [muliiple valve (unit) (MYU)]: EguHan E0RcTpYELMA, COOSDMALWLARA
Gonee YeM O0MH BEHTWNE.

1 PHMBYEHNAE — I'T_ﬁ'IJME'FlE'MIJ COGMAEHEE MROZORERMUTEHEE Gnoxoe RENANIMCH DE0AHEE BEHTANM, CHETEE-
PEHHEE BEHTHANW A BmorM M3 BOCEMM BEHTHNEH, KEHOLIA M3 KOT OpPbIX COCTONT M2 OBYX. HETRPEX W BOCEMM MHGENEr-EHHEIX
NOGNEN0BATEALHD BEHTHNER.

Block, mnvcrm.' ua.'m: bfcm.-r,'l Dﬁn_pydaﬂa.nue ﬂﬂﬂﬂﬁ,ﬂﬁﬂﬂﬂﬂ'mﬂﬂbﬂﬂéﬂ MOCTa, mmﬂﬂmnanm KOO ooSs
daa esieoda NOCMORHHG2D MOKS DazNUERoN Tonaprocmy nodkmosalomcs & odiory eseody TEpDEMERNDED
HTOKE.

B
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NTpuMeYawu g

1 B Hauwdones mooomod iiHibueyoa iuy g arel ooy npeobsoesmens cOoomourm Uy deyy ssrmiuisd. B cocmag
figaroan Anoks MpesSpasoeamets masss Mowem gxcdume cOopyooesHue YVITDESNEHUE U 3EWIms), 8 maxse doyaue
HOMITOREHIT kI

2 MpyMBEQEHHDS EWILLE OONOAHATENEHOE Mo OTHOWEHWH K NPHMEREHHOMY MERIYHAPOIHOMY CTAHOARTY Onpege-
MEHNS HANPAEBENEHD Ha yYET CoODEHHOCTER OBLEKTE CTaHSSPTHAAUMH, XapaETEpHE AnA Poccrrcson Tanepaum9i.

6.7 rmaEHuA BEHTHRE (Main valve): BenTune B npeobpalonaTene oM NheyYe.

6.5 WYHTAPYIOLWMHA BEHTHNL (Dy-pass valve): BeHTWN., TOAKNIOYEHHEINR MEKay BLIB0OaMH NOCTORHMO-
ro Toka npecOpaloeaTensHoro MocTa,

6.9 THpPHCTOPHEIA Moayne (thyristor module ). HacTe BEHTIANA, COCTOALEA M3 MEXAHHYECKH COTpaNHBIX
THPMCTODOE © WX HENOCPECTREHHBIMW BCNOMOMETENLHBIMW YCTPOHCTEAMM, O Be3 BEHTHILHLIX PEAKTOROR,

Mprvmead adue — THOMCTOPHBIE MOOYIT MOMyT REMATSCA SNEMEHTAMM KDHCTDYHUWMH BEHTHTA W (MNW) 33MEHATE
OPYT Opyra ON8 UENSA TEXHAHECEoT OBCnyRMEaHIERA.

G.10 peakTopHLIA Mogynes (reactor modula): HacTe BEHTHNA, COCTOALAA M3 MEXSHLYECKL CoODamHMbX
COHOTD MWK HECKONLEHX DEAKTOPOD, MCNONbLIYEMAR B HEKOTODLIX KOHCTPYHLWAKX BEHTHNERA.

mn PMMEYaIHME — F'EE‘HTCIFM-H:IE MODYIMTA MOryT DbiTh SMSMEHTAEMH BOHCTRYELHE BEHTHITH.

6.11 eesmunessas cexuus (valve section). Chopounaa pynna, COCTOALWAR M3 HECKONBEMX THPHUCTOPOR
H ODYTHX KOMNOHENTOR, ¥0Topas 0bnagasT anNexkT pHYECKMMA XajakTepuCTMKaMK BCOBIO BEHTHNA.

Mpumayad i e — JaHHbIR TERMAE HENDNBIYETCR FNABHLIM OEpaIom ANA onpadsneHnA O0LEETA MCNEITEHKA NpM
NPOESLEHAA MCIBITAHAE BOHTIMER,

6.12 eesdmunLHLID MOAYML [valve module), YacTe BEHTHNR, COCTOALWLAR W3 MEXAHWYECHY CoObpaHHbIX
THPWMCTOPO® © WX HENOCPEACTEEHHLIMM BCNOMOTATENEHEIMK YCTROACTEAMM W BEHTHNEHEIM DEaKTODOM{aMK].

NpuMeyasus

1 B copmas egRmuNeHnaD MOdpns axofam odHS LG HECHGNGLAD SEHITILNEHLN CONIUD [YEWe srean — oaal.

2 TipWBE0SHHDE BRILE JONOMHATENEHDE M0 OTHOWEHWK K NPEMEHEHHDMY MEXOYHAPOOHOMY CTAHOSPTY NpHMe-
HaHWE E ONPegenasdid HENpEens o Ha yyar ocofedHocTen oiborTd CTEHOERTWEALNN. XapasTepHelx ana Poccrnoxid
DenspaguH.

6.13 mupucmopHans Ayelka (BeHdTHRA); TA (BeHTHNA) [{valve) thyristor level]: HacTe BeHTHNA, BKNK-
Yawwan B cebf TWDMCTOD, WK NapannensH0 COBOWMHEHHLIE THPHCTODE, BMECTE © HENOCPEIcTBEHHBIMM
BCNOMOMATENEHBIMK YCTROACTBaMMW, 1 PEAKTOD, BCTH TAKOB0A MMEETCH.

6.14 onopa BeHTHAA (valve support) YacTe BEHTANS, KOTODEA MCNONBIYETCA ANR &rg ANeKTPUHECKDR
KIOMALMK OT IEMINH KW B KAYECTEE MEXSHWYECKDA ONopE.

nj:llr'l MayaHkwe—Heane EEHTILLIL LVERNTT COODRNE KORCITIDYMLILIL, MHOSLIE LT HUX LB rodescHbe ROHTITRIVRLIOG,

6.15 KORCTPYKUMA BEHTHNA (valve structure): KOKCTPYETHEHBIE KOMMAOHEHTE BEHTHNA, HEOSXODHMEIR
4NA PHAMYEckon QUKCALMA BEHTHABHBIX MOLYNeN (cas. G.12)

6.16 wkady yNpagneHua BeHTHNLHBEIM Griokom; WY (valve base electronics VBE) 3nektponHoe
YOTROWCTED, HAXOOAWEECA Ha NOoTeHuwane iemnd, checnedupanwes npecbpaiosaHHe ANekTprYeckdx
CHIHANOE B ONTWUHYECKHE, 0BMEH CHIHANAMM YNDABNEHWA, 33IWNTE, CHIHANKIBLUWK MEeXOy BEHTHNeM ¥ CH-
CTEMOH YNPABNEHKA, PEMYRKMPOBAHKMA ¥ JauTe (CYP3A), nepegady CUrHANOE OT BEHTHNA B SETOMATHIM-
POBAHHYHD CHCTEMY YNIPARNEHWA TEXHONOTHYECKHM NDOUECCOM NoacTaduMn (ACY T MNC).

MNMpumeavanwe — Cm. 064 [npunosasme O],

.17 Gnox ynpaaneHunr mupucmoposm aesmuna; YT senmuns [thyristor contral unit [TCU), valve
algcionics] ZNEKTPOHHAA CREME, HAXOOAWAACA Nog NOTEHUManoM{aMy) BOHTWNA. KOTOpaA BbINONHAET
EYHELMA OTNHPAHMA, 33WNTEl M MOHUTODMHIA THPWCTODA.

Mpumeadarwe — Cu. OB 5 [npunoseanme O]

6.18 espanuyument nepeHanpaxeHuld aewmuouna; ONH sexmuns (valve arrester). D2panusument
NEOEHaRpANaHUD, NOAKNKYEHHLIA NapannensHo BEHTHNKG (CM. DUSYHOK 4],

6.19 ospanudyumens MepeHanpAMeRUld npeodpaloBaTenLHOro yorporcTea (converter unit
arrester). C2paMuylimens MeoeHanpaxesud, NoOgrNICMEHHEN K BulBo0an NOCTOARHOND ToKa npecdpaissa-
TEMNEHOMD YCTRORCTEA (ChM. DHCYHOR 4],
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£.20) ozpanuyUmens NepeHanpANeNuld WHHEL NOCTOAHHKOTO TOKa NpeobpaosarensHOro yeTpom-
crea (converter unit d.c. bus amrester): Cepanuyuments TeperanoANeHuUsd, NOSKMTICHEHHER MEXDY BLICOKD-
BONETHOR WHHOA MOCTOAHHOND TOKE NPeOGPas0BATENEHOMD YCTPONCTEA W A8MNER NOQCTAHUMK {CM. PUCYHIM
4 u 8).

6.21 o2panuNumens nepeHanpAXenHul cpeaHed TOYKW NOCTOAHHOMS Toka (midpoint do. bus
arrester). Czpaduyiiment IepeHanDmAREeHUY, NOOENYEHHEIR MEXy COEO0HEN ToOYKOE OBY X G-MMNYNECHEK MO-
CTOR B cocTage 1 2-MMNyNecHoro npecbpaiosarensHon YeTRORCTRA W 8MAed NOSCTaHUMK (CM. prayHoK B

Mpyme4adne — Ha HeroTopes nogstadyise NTEH npuMedsoT 0ea noadirHeH s nocneaosatansia 12-um-
MynecHblE NpesfpassearensHel: YoTpoRCTES. B aToM CAyYae J2paqusumens MTepeHanpaReHul CPENHaR TOHKA LWIAHE
MOCTORHHOM TOKS 8BRHHEM 12-nyneGHE M npecipasoeanansHom yoTpORCTES NOOHAKHEET HE § 38MN8 NOOCTAHLMK, &
K LWAHE NOCTOAHHOM TOXE SbICOROM HENPAKEHAR HekHero 12-dmMnynecHorn npeabpazoeaTensH=or yoTpoRCTaE.

§.22 BEHTHNEHLIA peakTop (valve reactor) MNogrnicdeH e NOCNENoBATENEHD © TADWCTOPOM [THRK-
CTOPasMM) PE2KTOD{B) B COCTARE BEHTWAA, NPEIHAIHAYEHH LI GNA 0T PAHMYEHMA CHOPOCTM HAPacTaHKA ToK2 B
OTEPBITOM COCTOAKMA M CHODOCTH HADACTAMHMA HANPARKEHHA B 3AKPLITOM COCTORNMA

Mpumev4aHnA

1 CyWwscTEyOT O0Bd BU0A KOHCTOVELMHA BEHTHMNR — C WHOMEXOVANEHEMH BEHTAMSHEMA DEAKTODEMA ONA KER00R
TH w € 0DWKMM DEAKTOROM HE OOHY BEHTHNEHYH CEKLEHED.

2 Cai. b6 {npunosenne OB

§.23 npeobpajoparTenkHeil TpancdopmaTop (converer transformer). TpancdopmaTop, A0 NOWO-
LU MOMOPJOE0 IHERIHA NEDESRETCA M3 CETH NepeMEHHONs TOKA K OOHOMY MM HECKONEKKM MOCTAM W4 @
OEDaMHoK HanDaereHul (CM. DHCYHOE 4).
6.23.1 ceTeBkin 0GMoTEM (line side windings): OBmoTiH NpecbpaiosaTensHoro TpadcopMatopa, Ko-
Mopbie ModeoadURARMCA K CHCTEME NepeMEHHIM Toka.
§.23.2 BEHTHNbHLIE oBMOTEM (valve side windings): Oosmomsy npecbpaicoarensHong TpaHcopia-
Topa, KomMopse nodcoeduHAmomcd K BLBOOaM NEpEMEHHOND ToRa NpeodpasoBaTensHorn MocTa.

MpumedaHne — O OB T inpanosedes OB

6.24 HIBLITOMHLIE THPHCTODHLIE AYekl (redundant levels). MakcHManoHoe YACNo NOJEMICHEHHEIX
NOCNEA0EATENLHD THPMCTOPHEY A4ME8K 8 COCTABE BEHTINA, KOTODLIE MOMYT BolTe 3aMKHYTL HAKOPOTHO CHA-
LYK WM BHYTDY B0 BpemMs padoTw Bea Hapywens Npenenos WNM yenookd BeaonacHod JKcnnyaraumd
BEHTWUNA, YTO O0MMHD NOOTESQHEATECA PEIYNETATAMA THNOBRL HCNBITAHME.

MpumeY4aHMA

1 Ecnd gaHHDE YACND NPERRILEHD, TO TPebyeTol CTENEMHMEHEE BEHTHNR ONA 38MEHE OTHAZEEIME THRHCTODHEX
AYHSBE, VMY pA00TE BEHTINR MoHaT BbiTe NPOGHTHEHE B YCNOBEHAX NOBRILLSHHAOND PACKE BOIHMEHOBEHNA OTEAZ0E.

2 Cw. BB {npuncokende OB).

6.25 aHOOHLIA BLIBOA BEHTANA (valve anode terminal), MHaerkil eeieod Selmuan, K KOMOZoMy ma-
YENT MPA0L MOK U GHeHed ey,

5.26 KaTOAHLIA BLIBOO BEMTHAA [valve cathode terminal). Fraers!l ee/@ld enmuna, on KSmoposo
TEAMOLO [TIOK TIESET 80 BHEWMIDID Yenk.

7 Ycnoewa paboTtbl npeobpa3zosarens

7.1 pemuvM BRINPAMWMTENA (BuinpAsMnedre) (rectifier operation; rectification): Pewanm pabotel npeod-
pa3acBaTans wnd nogoeTasdyd MTEH, npy KOTOpoM 3HEDTHA NEPENaeToA CO CTOROHE NEQEMEHHOMD TOKS Ha
CTOPOHY NOCTOAHHOND TOKA.

7.2 pemuM HHBEpTOpa (MHBePTHEOBaHME) (inverter operation; inversion): Passs padoTe npeodpaso-
BATENA WK NogeTadyid NMTEH, NP KOTOPOoM JHERMWA NEPEAAETCA S0 CTOPOHL MOCTORKHOM TOKS Ha CTOROHY
MepeMaHHoro Toka,

7.3 npaMos HanpagnedWe; NpoBogAles Hanpaesnedde (eedthna) [forward direction; conducting
direction (of a valve)]. Hanpaanesws Toka B BEHTUNE, NPH KOTOPOM TOK TEHET OT 2004 K KaTogy.

Mpumawanwna — Cu OB3 inparoseHss OB).

7.4 ocOparTHoe HANPABNEHWE, HENPOBOAALWES HANPpaBneHke (BeHTHNA) [reverse direction; ron-con-
ducting direction (of a valve}]: Hanpaenesne Toka B BEHTHNE, NPW KOTOPOM TOK TEHET OT KaToOa K aHogy.

B
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| Mpumeayarwe — Cwm. 610 (nprnosesne OB},

7.5 npamod Tok {forward current) Tok, KOTOPBIA MEYEn H8ped BEHTHNE B NPAMORM HANDaEMEHNH.

7.6 obpaTHuIA ToK (reverse current): Tos, ROTODLIR MEeYEn? YEpEs BEHTHME B OBDaTHOM HaNPEENeHK .

7.7 npasmoe HanpRxexwse (forward voltage) Hanpeeeude MExdy aHOO0M W KATOOOM BEWMTWNA, NpW
KOTOPOM 3HOO NONOMKHTENEH NO OTHOWEHWIO K KaToay.

7.5 obpatHoe HAanNpAXeHWe (reverse vollage) HanpAkerne secs0y aHoLoM M KEaTodomM BeHTHRS, Npy
KOTOPOM BHOO OTRPUUATENEH N0 GTHOWE HIAKD K XaTody.

7.9 npoponAwes COCTOAHME [@EHMUAA): OTEDLITOE cocToRAHKWe (conducting state; on-state): CocTo-
AHKME BEHTWNA, NDH KOTOPOM BEHTHNE MMEET HMAKOE CONPOTUBNEHME [CM. DHUCYHOK 5.

7.10 nageHWe HANPAXEHHWA Ha BeHTHNE (valve vollage drop) HanpRxseHEe Mexdy aH0O0M M KaTogosM
BEHTWUMA B NPOBOAALLEM COCTOR MMM,

7.1 HenpoBOoOALWEs COCTOANME, IAKPLITOS cOCToOARME (non-conducting state; blocking state): Co-

CTORHMWME BEHTHNA, NEK KOTOROM OH KMEST BLICOKOE CONPOTHRNEHKE.

MNMpumavanwe — Cm. OB 11 (nprnomedse OB

7.11.1 3akpLIToe COCTOAKWE MPpU NPpAMOoM Hanpasxesuy (Torward blocking state; off-state). Henpoao-
DALEs COCTOAHKE WIDASETASMOS0 BEHTHNA, NPK KOTOPOM K FNABHEM BHBOGAM BEHTHNA NEMNoHKEHD NPAMOE
HAMPAKEHWE (CM. DHCYHOR 3).

7.11.2 szakpeiToe cOCTORHWE Mpu ofpamyom Hanpamenuw (reverse blocking state): Henpoeogswee
COCTOAHWE BEHTKMA, NpK KOTGPOM K MMEBHsIM BbIBOOAM BEHTHNA NpHMNOXeHo 00DaTHOE HAaNpAMESHWE (Ch.
PHCYHOK 3.

712 srnwovedue (BeHTAnA) (fifing): YoTanoanewwe ToKa B BEMTUNE B NPAMOM HANPABNEHAW NP No-
MOLLK SNEpAUKK YNEaBMEHAA.

Mpumayarwe — Cwm. AB 12 (npenoxesna 0B).

713 ynpagnAawwMy MMNynsc (BeHTHNA); pazpeweHHan 3oHa hopuupoeanls uMnynLca [[vale)
contral pulse]. Mvnynse, & npedenax ANUMEenEROCMU KOMOPoe0 DAIREWSSNCR OMMTLDaHLE GERITILAA,

714 oTnvpawKid amnynec (BedTvna) [[valve) finng pulse]: Mummynec, KoTOpLi# NOJaeTcs Ha ynpae-
NAGLWKA aNekTpog THRWCToRA.

Mpumayanwe — Cw. 0613 (nprenosendnsa OE).

7.15 zanupaxve npectpazopatenn (converter blocking). CopoRyNHOCTE ONEpaUdid, BRIMNONHSEMbIX
ANA NpeEpaWeHna gansHeiwel pabore npecBpalonaTana NyTemM CHATKHA OTNMDaHKA.

MNMpumevanuwe — Cum. OB 14 (npunosedws OB},

7.16 oTnHpaHMe npecbpaloearTenn (converner deblocking): CoBoryNHOCTE SNE8paUMi, BEINONHSSMbIX
ANA Hadana padoTw: npecipaiosarend NyYTerM Nogasy yNpaenaAkLEE KRMIYNLCOR,

Mpumayanwese— Cm. OB 15 (nprnasxesne 0B}

7.17 zannpaxse seHTAnAa (valve blocking). Cnepayws SNoOKKpoOaaHKe OTNHUPANOWKE WMOYNTLC0R BeH-
THIA.

Mpumavarnw e — Cm. b 16 (npunoxenna Ob).

T.18 omnupanve seHTHnA (valve deblocking): Onepaunsa, cnvEalwas gna oTNApaHra BEHTHRR NYTEM
MOAa4d OTNHPALME HMIYNECOE.

Mpumevarwe — Cm. OB 1T (nprnoseHne OB}

7.1% dazosoe ynpaenerde (phase control): MNMpougcs peryndpoBadMA MOMEHTA OTNWEEHWA YRpaana-
EROMD BEHTHAA.

Mpumeadanrwe — Cu. OB 18 (npenosesne 0B).

7.20 yron exknwoueHMn o [[rigger) delay angle w, {firing) delay angle o] BpeMa, BxipaxesiHos B 20M-
HMLAX HIMEPEHWA JANEKTPHYeCKOn YIma, 0T MOMEHTE NePecEYeHWA KPHB0HA CHHEYCOWIANBHOMD KOMMY THDYI-
WErD HANPAEHKA HYNEBOTD IHAYSHUA & MOTONLINeNEHOM HANDaENasUy 00 MOMEHTA . (IMIUDSHUA GEHMLTS
[CM. pHCyHOK G}
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NpecipascesaTann 8 DEHIME BRIlPAMKHTENR Noesdpaz0EATENA B DEMWME HHBEOTORE
f— DpeEma; fj — MOMEHT oTrRpaden; 1 — npamos nanprsends (o, 7.7); 2 — obpartHoe ranpawenne (ca. T8 3 — JakpuTor cocTosn e
npe oGparHom Aanpewsewde (o, 7.91.2), 4 oGpartemn Henposog el npomesyTos [ca. .28 5 JAKPRITOR COCTOANAS oM NEAMOM
HanprxEHan (ca. 71115 & NEISMOA HEMPOROOSIUHE BRoMesyTor (cM. 7 237 7 HEAPOBRI AL eSS casTanrde o 711}, 8 HErpOE:
LALL KA npoMmexyTar {om. T26) & npopaasas cactannde [ca. T8 10— npopoanwdd npodesyTor dcw, 7.25]

F"HC'_-.'HDHZ i — TrnoBeE EPHEERE HAMPAMEHWMA HI BEHTHIE

721 yron onepemeddA BEnodednA i [{irigger) advance angle §, (firing) advance angle {]: Bpema,
BRDAMEHHOE B SOMHALEY WAMEDEHMS INEKTRUSSCKOND YINa, 0T MOMEHTA ONIIU0SHLA GEMTLLTAE 00 MOMEHTE
NEDeCceYSHUA KDMBOHR CHHYCOMIANEHON EOMMYTHDYIOLWEND HANPAMEHHMA HYNEBO0rD JHAYEHHA B OMpULSmels-
MOM HATPEETERLILL

Mo uwmevdH o e — COooTHHUSEHWE MERDY YyTIOM ONepEREHMA BXNOHEHRA |1 1 YTNOM YNTPaEReHAE G ONpEOSNAETER
CReayuweRn hopmynoi: i = 1 — @ (v, prcyHok B).

7.22 yron KoMMyTauWu ¥ (overap angle u). BpemaA, bbipaseHHoe B @0HHHALAR W3MeDeHnA JNekTprde-
CKOrMD YIa, B TeNEHHE KoTOporo 0ea npecipaiceaTenbHsX NNedd sOHOBDEMEHHD NPORoOAT Tox [CM. DHCYH-
KA G # 7T

| MpumesaHma—Cu OB 1% {npunoxedne OB)

7.23 yron noracaduda &; yron oTknyerda & (extinction angle v). Bpenma, BolDaseHHoE B 83UHALEX
WIMEDEHWA INEKTPHHECKOrD ¥Ia, OT MOMEHTA GROHYEHUA MOOXFaHUT TOKA G0 MOMEHTA NEPECEHEHKA KpW-
BOW CHHYCOMGANEHOTS KOMMYTHDYIOWEND HANDAKEHWA HYNEBOND AHAYOHHA B MONOMLTIENEHOM HEMDaETGHLUL,

Mpumesadna—Beny4HE & I38HCAT OT YTNE ONEDEREHWA BEMFIYEHMA [ 1 YITE ROMMYTELUMN 7 U NDe0amRemcr
SDENEHLUEM O = [b— 7 (o, pucyren & u T)

7.24 ppema soccradosnedusa (hold-off intervall. Bpema oT mMosedTa OKOHYaHWA NPOXcHOeHnE Toxa
YEDES BEHTHAL 00 MOMEHTA, KOTAA K ToMY ¥e BeHTHNI0 By08T NPpUAoHEHs NPAMOE HANPANMEHME (O, pHCy-
HOK T

MpumreYaHWA

1 BpemMA BOCCTAHORNSHWA, BRPEMEHHOE B SOMHALEY NIMEDEHWA INELTPWHECHD ¥INa, #3K NPEEAND, coBnagEer
G YTHOM NErAcaHUA. [pH 3T0M OTMENET PRINWHWE MEEDY IHEHEHWAMK YINE NOracaHnE W EpEMEHEM BOCCTEHOBMEHWA,
NOoKSEIAHHDE HS pUCYHRE 7,

2 Cw. OB.20 [nprnomenus OB

7.24. 1 WpuTHYECKOE BpemA BoccraHoBnerua (crtical hold-off interval). MusumanesHoe BpemMs BOC-
CTAHSBREHWA, NEW KOTOpOM 0DECNEYMBAETCA HOPManuHaa paboTa WHBEpToRa

Mpumasanme — Cuw OB21 (npunomedne OB)
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dypp — $ATH0E HANDAKERKE,; U, — KOMWYTHRYOLIEE (ANPRMENRE, |, — TORM BEHTRNA, | — apeman; 1 pARCTE 8 pEKUME BETPAMA2HNR
fow. 7.11 2 — paGata m paxdme gHospropa (oM. 7235 3 wran aEneesnnn O {ow. 7.200 4 FION DNEpEREHWA BRODYEHHA Bicm. 7.21)
5 Yran eos ey TaLad F oM, 722} § FEOR nosacasar & fom, 7.23)

F'ir'IE!r'Hl'_'lH. G — Mpouscc koM MYTHUMH B DEXHMAX BRINDAMATENA W UHSSNTMI0E

i, g - el 4

]
]
ul ¢ 0 f
k 3 =l g
2} MOeankHeR SEHTANE B] PeankHbIE BEHTANG
4, — HEMPAKEHME HE OTKNNAAGLEMGR DEHTHRE: |~ TOK B OTKADYAIGUEMCA SRIETHNE, U — WEERNBHGE B0 6 TR0 SE HAFPR S HE
1, PEANLHOE NOMMYTAPFOLEE HENpHEaHnE, | ppama, 1 yron onepexandn senqdsees [oleam 7210 2 FADUT KORBBTTRLGE P
feme. T.22), 3 yEon AasacanuR O fos. T.03) 4 HOEMA BOCETEHDENEHMH (oM. T.24]

Pucyrok 7 — TpoUSCE soMMYyTELWMM B DEMUME UHEE0TOD
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7.250 nposodauwiud nposesymok (conduction interval): YacTe nepraa, B TEYEHKE OTIROMD BERTHNE
HAXOOWTCA B NOOBOLAULLEN COCTOAHMM [CM. DHUCYHOK 5).

7.26 menpoaodawwd nposexymok (blocking interval, idle interval). YacTe nepuofa, B TEYSHKWE KOTO-
pOre BEHTKNE HAXOOWTCA 8 HENPOBOOALEM COCTORHMA {CHM. PHCYHOR 5).

7.27 npamol Henposodawul nposesxymok (forward blocking interval): Yacte vuTEpEANE HENROBD-
OHMOCTH, B TEYSHWE KOTORON BEHTWIE HAXOOWTCA B 33KPRTOM COCTOAHMH NOU NOAMOM HANDISKGHLL [CM.
CHCYHOK 5).

7.28 obpamHbLil Henposodailul npoMexyimor (reverse blocking interval) HacTe MHTEDBANA HENRO-
BOAMMOCTI, B TEHEHHE KOTOPONH BEHTMNE HAXOAWTCA B AAKDLITOM COCTOARMM MPK 0Gpamuom Hanpawenul [CM.
PUCYHOK 5).

7.28 noxHoe sxnodvende (false firing ) Broawsenue BEHTHNA B HENPEOYCMOTOSHHER MOMEHT BEMEHA,

7.30 nponyck exmovesun (firing failure): OTcyTCTEME BENIOHEKWA BEHTHMA B TEHEHWE BCRID HHTEpPEa-

Na NoAMOrD HANPAKEHKA, NPA ATOM NEe0oaAZ0BATENE HE JaNepT.

NMpumesanwe —Cwu 0B22 inpunosedne OB).

7.31 HapyweHHe KoMMyTaUMKA (commutation fallure). Hesaeepuwerue KOMMPITRELUL NPAMOND Toxa G
NpoBCOALLErD NpesbpasoBaTeneHONos NNEYa Ha NoCNegyIoWes NEechpaioBaTeNLHoE MNEY0.

T.32 OTHOWEHWE KOPOTROrD JaMbikadua: ORI [shor-circult ratio (SCR): OTHowWeHWE MOWHOSTIA KO-
POTHOTD 3aMBIKAHWA CETA NEpeMeHHoro Toka (B MBA) NpH HOMUHATEHEM HANDREEEHKK B TOYKE NOQENKYeHAA
K LUMHEM NepeMERHOMD TOKS NoACSTaHULMA [TTEH, K HOMEHANLHOR MOWHOCTA NOCTOAHHONE TOKA NoQCTaHUKM
MNTEH (& MBT).

MpumeB4aHde — HacToAWes onpegangqde D3 eTmMHaeTen of GnpeaensHad, NpHeageHHong a [2].

1.33 adpekTHBHOR OTHOLWEHWE KOPOTEOrS 3aMbiKadMAa; J0K3 [effective short-circuit ratio (ESCR]:
OTHOWEHHE MOWHOCTIA KOPOTEOND 3AMBIKAHKA CATH NEREMEHHOrD TORS (B MBA) NDH HOMUNATLHOM HANDAKE-
HAW B TOYKS NOOKNKYSHAA K LWKMHE NePEMeHHON Toxa nogcTaHuMn NMTEH, yMeHbWEHHOR Ha BEnddMHy Deak-
THUEHOH MOWHOCTH LWYHTMOYVIOWMWE KOHISHCATORHER BaTapel W unNsTpos NepeMERHOTC TOKA, NOARTIOYSHHEIX
K 3ToR To4ke (B8 MBAD], K HOMAHANBH®E MOWHOCTH NMOCTORKHOM ToKa nodcTadudn NMTEH (s MBT).

734 ynmpasnesue exmovesues (tiggering: gating): Ynpasngowes GEACTEAR, ALTONHAEMOE C LETLD
BEAOUEHIAR BEHTHIA WA OTOENLHOTD TWPWCTORE.

7.35 pabBovyes cOCTORHKWE (Operating state): CooToAMME, B koTopoM NogoTanuna NTEH Haxoowtea nog
HANEAMEHAEM ¥ NpecbpailoaaTend paGoTalT NoM OTAMYHOR 0T HYNA BRIX0OOHOR MOLWHOCTH & MOYKe 0dLLEs0
Apucoeduresus (TOM) K cet™ nepemMeHHorD Toxa.

7.36 sanepmoe coctoaHne (Dlocked state): CooToRMME, B KOTOPOM BGE BEMTINK NpeobpalcBaTeneHO-
Mo YoTOORCTEA 2806 Nk

7.37 HanpaxeHde Ha BedTAne {valve voliage) PasHocTe NOTEHUWANOE MEwRdy aHOOHBIM BbliBOLOM
BEHTAMNA M KATOOHEM BRIBIOOM BEHTHNA,

8 CHcTembl K NoACTaHUYHH NOCTOAHHOMD TOKE BbICOKOND HanpAXeHMWA

8.1 cucrema MNTBH (HYDC system} ZNeKTROIHEDIETWHECKAA CUCTEMA, KOTORAA OCYLWECTANAST Nepa-
Oady INeKTRoIHEDTHIA NPK NOMOLWM NOCTOAHHOMD TOKA BRCOKOMND HANDAXEHWA MEXOY OBYMA UK Bonee yana-
MU NEDEMEHHDID TOKA.

8.2 cHcTema nepefadd anextpoadepriaw MNTBH (HYDC transmission system). Cuacrerma NTEH, npea-
HaHaqeHHan ANA NEpedaqdd INeNTROIHERTH MExdy 0BYMA 1 Bonee reorpafnLEackime My ami.

8.2.1 apyxnogcTadHuWorHas nepegada; NNT (wo-terminal HYDC ransmission system}) PasHoaqg-
HOCTE Nepegads anesTpoakeprdn NTEBH, cocToAwed Ha geys npecbpaicsatenoHslx NOQCTAHLHE W TAHKK
NOCTOARHOMD TOKS MEXODY HAMKA (CM. PHCYHOK 8).

Mpumreyanwe — Cr. 0b.23 (npunosedne O).
822 mHoronogctaHudorHan nepegada; MMOMNT [multiterminal AYDC transmission system (MTDCH:

FasHoBMOHOCTE Nepedaqdu anekTpossdepriu NTEH, cocToRWER Wa Tpex W Gonee npectpaiceaTensHbIx Nog-
CTAHUMA W NAHKA NOCTOAHHOM TOKA MEeXOy HHMA {CH. PUCYHENR 9w 10).

Mpumuevanwe — Cr Ob.24 inpunosadne OB).
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A SMCTEMI NEpeMEHHDIT Toka; 1 nomsas cacTemel NTEH (cm. B.5) 2 — Ganone nogotawgms OTEW, [om. B.107, 2 O RDG OOE TAH
uwd NTEH oM. §.11); 4 — nunan anestponepegaan MTEH (cw. 812} § = saseunaow e anesrpoge (ocw. B.14)

Puoyror 8 — Mpyrep geyENCOCTAHLAOHHDA BunonApHoR ceotess [TTEH

I
i y
A | 3 I | R 4
S y
l

e

A CHMILTEMI MEpE W aHHarg TR, | nagcrabded NTEH jom. 5.9 2 nvanA anektponepagayn NTEH (om. 8125

Pucyros 8 — Tipymep MHOMNDOCTERUADHHDNR GunonApHon cectess [MTEH & nogrniHaHHEME NEQENNENSHO
maacTadukAre NTEH
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A A

A CHETEME AepemMEHEro Taka. T nopatangua NTEH (cw, 8.9); 2 NHHAA anedrpanepegedd TTEH (ow. E.12)

Pucyrok 11 — Mpumep MBOronogcTaHugMasHeA BUnonApHoR cucTame NMTEBH
C NOOKNHHEHHBMA NOGCNEACSaTansHD NoacTaHuWMaMa NTEH

823 pecragKa nocroAadHoro Ttoka; BNT [HYDC (back-to-back system]]: PaiHoBdZHOCTE CHCTEME
NTBEH. cocToAWwaA Wa geyx NpeobpalopaTensHbly YCTPOACTE, DAcoNoEHHEE Ha OOHON NOOCTaAHUMWA, B
COCTAR KOTOPGHA HE BXOOWUT NMHKA NOCTOAHHOMND TOKS.

Mpumuevanwe — Cu OB 25 inpunosedne O6)

8.2.4 MHogoyIno8ad acimagka NocmoAsMoao moka; MBIT [multi-module back-to-back) PasWoaud-
HOCME cucmends NTBH, cocmoriuas s mpex o Bones npeadpaloeamenbHsE Fempodcme, DacionoseHHsy

Ha oduod Fodcmatulil, 8 COSmMEas Komoood e Exadaim AusL NOCMORRKOS0 MoK,

Mpumwesdadne — MNOMESNAHHOE BbILE JONONHATENEHDES N0 OTHOWEHWA K MPAMBEHEHHOMY MERDYHEPOOHOMY
CTAHOARTY GNPEABNEHWE HBNPARNEHD HA y4eT ocoSeHrocTeA o0BEKTE CTEHOAPTHZALMA, KaPaKTEPHER AnR Poccriackal
=D IER

8.3 wepesepcuaran cucrema MNTBH (unidirectional HYDC system): Cuctesma MNMTEH, npeasazHaqe k-
HaA OQnA nepeda-d JHERrME TONbLES B OEHOM HanDaBmeHuH.

Mpume4aHne — BanbweHoren chorer NTEH no ceoB@ npepoas AENANTCR DOSSpCUEHEAL. Tem He me-

HEE2 HEHOTODLIE CACTEMB MOTYT BbITh ONTHMAZMpOBEaHE GNA Nepedadd 3HE8EMA TOMRED B DOHDM NpEano<TATeNsHOM
HAMPa2BErrEH A,

£.4 pesepcuanan cuectema NTBH (bidirecticnal HYDC system): Cuerema NTEH, npegqasHaseHHan
ONA Nepega9 3Hepril B oBous HanpapneH ke,

Mpwme4adne — MrozonodomanyuonHar cietema MNMTEH senAsToh pespciBHoR. 8oy agHE wnd- Bones nog-
CTAHUAR REMAKITCH PEESRIHBEHEIMI.

8.5 nonwc crcTeMel MTBH (nomoc) [[HYDC) (system) pole]: YacTe cdcremer NMTEH, cocToAwan
W3 cbopygoBarnAa nogeTaduiki NTEH v nrekiA anesTponepenaqy, acid TAK0ERE MMZIOTCH, EOTOPLIE B HOpP-
MANLHOM pexrMe paboTel MMEoT COUNSKOEFI0 NONARHOCT MOCTOAKMOM HANPAMEHWA OTHOCHTENEHD 38K
(oM. DHCYHOK 8.

8.6 Gunone cucTemisl NTBH (Gunonek) [[HYDC) (system) bipole]: Cuctema MTEBH, cocToAWAR M2 OBYX
nonecoE cicTemel MTEH, KoTopele B HOPManoHOM pexdMe patoTe MMEIT NEOTHEOMONOHKHEIE MONADHOCT
MOCTOAMHONS HANPAREHAA OTHOCWTENLHD 3EMIK (CM. DHCYHOK 8).
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8.7 bvnonsaprasa cucTema NTBH [bipolar (HYDC) system]: Cucresa MNTEH ¢ ApymA NOMECAMK NQOTH-
BONSNoKHOA NONAPHOCTH OTHOCHTENLHS SEMIMA (M. DHOYHOR 8).

mn PAMeaYaHue — EIJE.U_'&'LIJHI:IE NAHKMK 3NeExXTROoNEpa0aqy OYE MacoB, acny TAHDE6LIE MMBEEITCH, MOTYT OBITh
Pacnona¥E-HL! Ha QLMY WA OTORMEHEX QNopax

8.8 monononapHan (ackummerpr4dan) cactesma MTBH [(asymmetric) monopolar (HYDC) systam]:
Cuctama NTEBH, MMernwan ToNsKo 004K Mo,

5.9 npecbpazoparensHan nogcraMuua MTBH (HYDC substation, HYDC converter station): YacTe cu-
cTamied [MTTEH, cOCTOAWAA M3 GOMOMD MNH HECKONBEMY Fomakoanakkely 8 Henocpedemesnnod Gausocmy dpys
# doyay NpechpalosaTenNeHulx YCTPOWUCTE, 30aHHR, pearTopos, HNeTROE, HCTOMHWEGE DEIKTHBHON MOLWHO-

CTH, ORCPYOoBAHKA ONA YNpasnaHua, PerynvposaHdA, MOHWTODHHME, JAWNTE, HIMEPEHKA | doyaoso dod-
CIMEHYUOHRO20 000Dy A0EaHURA [Ch. PHCYHOK 11).

11

2

L1
Titt

A CHETEW A NEpauMaHHorn Tora; 8 BEIHAM NOCTORHEDID 1ol 1 npeobpascearensyas yorpofcrao (p = &) jow. 6.1k 2 — npecb
pAioBaTEnoRoE yorpaAcTes (o= 12 jow. 6.1), F npecBpazsnarenaHan Wwoot (ox, B30 4 CIPAHKYATENE FEEeHanPREEH A WHH b
OCTOANADID TOEA NRe0dpasoearenenars yorpaacTea {om. B.201 § — orpansysens Nepesaipsaenmd COeanen TOH0l WKL NOCTOsINHD:
o TOKA [om. G210 B NENHGE AMHAE anagrponspenagan OTEH (o 8138 T 330 mEHOWRA anestpon (ol B.14); §
nunwa fom. B.15), 8 bR p nepemMadHore Taka [, 5.1 13 MHEEAH &R QEAKTOR (NOCTARHHOro Taka b fow. B.2); 11 EIPAHEY TR
FIRpEHARPAKEHMIA DEAKTOPA NOCTOAHHDID Toka (cw. 9.3); 12 hHNeTp ApManME ADCTaAnHEIe Toka (ou. 9.4 13 e b rpyi Lan
UEFE NRCTOARMHD Toea [om. 2,13, id AW NTHEA {(POI0AAL A THEH ) BOHGEHCATOR MAEAE pOEToR enare 7osa (oM. §.14% 15 — arpanu4am

rEfs NEGEHATESEERRE DEEOCE RETORERGS Tora (e, 5315 16

IAATMNHHULAS

CrpAHAYH TS NEPEHITRAKERAA IAHAR NDETORARGIE 1ToKs (o . 9. 18]

17 ABROA mogoTangwee o BT TE EOHASHCETOD WEHE HEAT BN (NoOCTSAHHOrD Toka] {m. B18) 18 B HAYMATEND FEpEHS

MEAME A LHE HEATDANK [nocTostHara torah fom. 3,19} 20 ANMREET GAA NEPEENKMEHAR HA Bo3pAT na adparnomy npoeagy (BOM
lom, B.22), 27T ERNAPAT GNA NEPEENHAEHNA M@ A0ABPaT TOkS yepea dammo (B3 (ca. 9.23)

PucyHok 11 — Mpumep nogsradues NTEH

8.9.1 orEeTEMTENLHAA nogcTasuWa MONT [(HYDC) tapping substation]: NoacraWuks MOINT, pabo-
TAKLAA B PERKHME HHEERTOPA, HOMWHANEHAA MOWHOCTE KOTOROR CocTapnAeT He Bones (10—25) % OT HOMK=
HANBHOE MOWHOCTH BEINDAMKATENS {BRNPAMUTENESH] gaHHoH MMIT.

Mpinmeaydanwe — Cwm. AB.26 (nprnoxerne OB},

.10 Gunones nogeraduku NTBH [(HYDC) substation bipole]: YacTe bunons cucTemel MNTEBH, cocmos-
was wz ofopydoeanus nonctadukia NMTEH (cM. pucyHok 8]
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8.1 nomwoc noactanuwmK NTBH [(HVDC) (substation pole)]: YacTe nonmoca cucremel NMTBH. cocmas-
wian by ebopydosaqus nogetanudiz NMTEH (o, prcysok 8).

8.12 nanuA anexkTponepagayr NTBH (HYDC transmission ling). YacTe crcTeMil 3NeKTpOnEpasadqu
MTEH, cocToAlwan Ha BOTYVILHES NWHAR WiMNk KaGenei.

MopumeyaHdue — [luHed aneetponepesa-<d NTEH nodeodsmer & nogotadHyramn MTEH (o, pucysoe 8]

£.13 nonoc nvHKWE anekTponepegadl NTBH (HYDC transmission ling pole) HacTs NWHKK 3NekTpo-
nepegadk MNTEH, KoTopas OTHOCKHTCA K OOHOMY MONKKCY cHcTemMe [TTEBH.
8.14 zazemnAawmid anektpon (earth electrode): MpoBodAWKA ANEMERT, HEXOJAWKACA B ANEKTRHYE-
CHOM KOWTaKTE C AGMNER HENOCPEOCTEEHHD WKW Y8pel NPOMEMYTONHYIO NPOBOOAWYH Cpedy (CM. pMcy-
HOK 11).

MpuMe4aHMAA

1 Za3emnRowME 3NeTpon momkeT DeiTe BMHEceH 38 npegans nogscTadwwa MTBH.

2 EonW anakTpon yoTRHOENEH 8 MOpS, TO OF HEALIESEMoH MOPCKHM 3NEXTPOOOM.

3 MNposogAwAi 3neTpog cnocobEeq NponyCcEaTe NCSTORHHEIR TOK B TESYEHWE NDDOCMEH TENRHOND BOSMEHN
4 Cai. AB.2T (npunowenus OB}

815 aazemnArOWan nuHMAa (earth electrode ling): MaonupoeadHan NAHWA MEKDY WWoO Heompamu
NOCTOAHHGND ToKa NogcTadukd NTEH ¥ 3aseMnAmcil M 3NekTRpOaoM {CM. DHoyHOR 11},

816 cHMMBTPHYHLIF MOHONONL (symmetrical monopole |- YacTe cicTemil NTEH, cocToAWwaA Wl obo-
pyooeaHKa nogeTavywid MTEH v nueui anekTponepedady, Scn TAKCELIE MMEIOTCH, KOTOPEE B HODMATTEHOM
peXKME DAGOTE MMEKLT DASHSEE W NROTHEONONOHMHEIE NONADHOCTA NOCTOAHKOMND HANPAMEHUS OTHOCHTENLH
aepny, Ge3 NDpHMEHEHMA NOCNEOoBATENEHOMD COaOMHEHMA NpechpalceaTenek Ha Ka#O0oH M3 Npeotpazosa-
TENBHBIX NOACTAHLUMEA

Mpume4aHne — TEPMHH CCHMMETPHHHEIR MOHONONLY HCNONLIYETCH, HECMOTPR HE TO Y10 WMBERDTCR SBE No-
ARPHOCTH HANPAHEEHHA NOCTORHHOMD TOHA. THE KAk 8 oTidwie o7 SunonA chctamel MTTEBH chMmpetpi-HER MOHONONE HE
nazeonAeT checneqddTe TREOYEMYED CTENEHE PE3EPEHPUEEHKA,

BT cuMMeTpUYHAA MoHononApHaa ckheteMa NMTBH [symmetrical manopolar (HYDC) system]: Cw-
crena NTEH, coaepHaan ToNsKo OO4H CHMBAETDMHYHEIR MOHOTONE.

818 mectran GunonfapHan cuctesma NMTBH (rigid DC current bipolar system). BUNonspHan ckcTema
MTEH. ¥ KOTOPOA OTCYTCTEYET NyTh NPOTEKSHWA OSLATHOMD TOKa MEXOY HERTRANAMK NpecdpaioBaTENEHELIX
NOOCTAHUHR,

NMNpume4aHnA

1 B cnyyae SaspMd HA OOHOM NOMNAOCE BTOROA NONKS TAKCHS SoreH BhiTe OTENHYEH (R0 MEHBLLSH MEDE, HE DTpE-

HIHEHHEIR MEEA0D BPEMEHN. HEoDRagHMEIR GNA HIMEHEHWA KoHEMMYPELME KOHTYPE NOCTOAHHOM ToRa),
2 G OB 28 (npunasenuss Obj.

8.19 epagpam mMoxka Yeped 3esMn (earth return): Pesis patoTe, NpW E0TOpoM 0BpaTHBIA TOK MERIY
HEATRANAMA nogeTandydd NTEH NpoxogiT Yepas 3emMnio.

£.20) aozapam moka Yepes obpatHeIA nposon (metallic return). Pesws paboTel, NpH E0TODOM 0SpaT-
Hslld TOK MeXdy HERTpanAMA nogeTasydid NTEH npoxonnT Yepea ohpatHeld NpoBOa.

Mpumwe4a e — DEpardei Nnpoeon MoskaT NPEOCTAENATE COB0M CNEUMaNEHEIA HUIROBONETHEN HERTRANLHBIR
MPoBEDD WK SLICORDB0NETHEIE MPOB0D.

8.21 nocnegoBaTenkHoe coeaMHedHde npeobpazoBartenen (series converter configuration): Oea
MW Bonee npecbpalosarena, PACNONCHEHHEGE Ha OOHOW NOGCTAHUKKM K NOOKMIOHeHHBIE K OOH0R 1 TOR e
CHCTEME NEPEMEHHIMD W NOCTOAHMOND TOKa, COSQMHEHHBE NOCHed0BaTENLHO TAXMM 00pas0oM, 4TO WX no-
CTOAHHbLIE HANPAMEHWA CKNAgLIBRIOTCA,

Mpume4aHna — Cw JB2% {npunosedne O6).

8.22 awideneswoe nogenoueHe (unitary connection). Cxema noaknioyeHia choTemsl MTEH, npw ko-
TOQCH OOHH MEHEDATOD NERSMEHHOD ToKa NOAKMOYEH K CNeyManesd BeOenesHoMy npeobpasoeatenio cl-
cTenebl MTEH &ea npuseHeHrA Mobsid J0YIHME KOMMOHEHTOR NEREMEHHOIS TOKS, 38 MCKMTICHEHKEM B Oar e H-

HOTS NOBRLWAKWETD TRaHccpMaTopa.
8.23 usonupoaakHoe nodxmovesue {izolated generating system): Cxema noaknoseHda TNTEH, np«
EOTOPOR HBCKONLEC MEHepaTopol NeEpeManHoro ToKa owro NogenicHens £ npecbpalcaatens NTEBH ¢ no-
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MOLWEMND OOHOMD WKW HECKONLEWX CNeUWansH0 Sul0eneHHbx NoBbIWaowEy TpancOopMaTopos, il Hasd
aexmputeckue coadusenua ¢ kakol-nuba dpyeol CLCMEMON MEpaMERHOSS MOKE CMCKIICITERam.

824 mouka obweso npucoedunenus; TOMN [point of common coupling (PCCY: ¥2en nogeniodeHna
npeotpazoeaTentHoN NogeTadyyy NMTEBH K cHoTeme NepemMeniorg ToKa.

8.25 TouKa obWero NPHCoeOMHEHWA — CTOPOHAa NocToARKOro Toka; TOM — IMT {point of common
coupling — DC side PCC-DC): Yaen noaknkHedHds npecsbpaiosaTensdaid nogetadudd NTEH K nuddk anek-
TpoNepenaqi NoOCTORMHOM ToKa.

9 UEDP‘_I{,HGBEHHE NoOOCTAHUWK NOCTORHHOMND TOKA BLICOKOMND HaNpAMeHWA

9.1 hHALTP rApMOHHE HA CTOPOHE NepeEMEHHOro ToKa (AC hamonic filter): ®yneTp, NpegHazHaqesH-
HE ANA OrPARAYE WA FAPMOHAK TOKA, NOCTYNAIOWKE B NEEAMLIEI0WYKD CUCTEMY NEDEMEHHOND TOKA, 8 TakHe
GNA NPeaoTepallaHna YorNMeHHA CYLWECTRYIOWWE rapMOoHNE B CHCTEME MePEMEHHOTD ToKS (oM. pHoyHoK 11}

0.2 MMHERHLIA peaktop (nocToAHHere Toka) (DC smocthing reactor): PeakTop, nogsnioHeHieR no-
ChegopaTensHo © NpecbpasosaTensHoly YCTPORCTEOM WK NPa0dpasoBaTenbHIMK YCTPORCTBAMK Ha CTORO-
HE NOCTOAMHCID TOKE, CCHOBHAR PYHKUWA KOTOPOMD JAKNKYaEETCA B CrNasyBavik NyNbCcaulid ocToRAHHOMD
TOKE W CHHMEHMM TOKOR NPW NepexodHBER NDOUECCaX (8. pUcyHoK 11).

8.3 ospaduYuments mepeHanpRKeHUd peakTopa NOCTOAHHOTS TOKa (smoothing reaclor amester):
Capanutuments TepeHanpaaesul, NogKNOHeHHBIA K BplB0JaM PeakTopa NOCTORHHOND TOKE (CM. pecyHor 11).

9.4 huneTp rapMOoHUK HA CTOPOHE NOCTOARHOrO ToKa (D harmonic filler). ®rnNeTp, KOTOPBIA B Code-
TAHWA © NWHEAHBIM DEAKTOPOMIAMK} NOCTORHHOMD TOXA ¥ KOHOEHCATOPOM[AMK] 0AA I3WWTE OT HMITYNBCHBIX
MEQEHANEANKEHWE NOCTOSHHOID TOKA, BCMAM OHW MMEKITCH, CNYHAT MAaBHkM oDpaiosm ANA yMEHLLUEHKE TyTE-
CALUE (TOKA ANW HANDAMEHAR) B NHHAK anesTponepeda-d NTEBH « (MAM) B NKHKK 3a38MNAI0WEND ANeETpoga
(o, prcyHor 110

5.3 OCHOBHOW HOMOEHCATOP (PHNLTPA rAapMOHWE Ha CTOPOHE NOCTOAHHOrO Toka (main DO filker
capacitor): KongescaTop dunsTpa rapMoHids NOCTORMHON TOKS, K ROTOROMY MPWNCHEHD HANPAKEHHE NONKOGE
nogeTauuxa MTBH.

06 ocHOBHOW HoHOeHcaTap hHALTRA rapMoHME Ha CTOpoHe NepeMeHHoro Toka (main AC filler
capacitor): Kougedcarop dnsTpa rApMoHiE Ha CTOPOHE NEPEMEHHONT TOKA, K KOTOPOMY NPHANOREHs Hanpa-
MEHHE DCHOBHOW FApMOH REH.

9.7 pononHATeNLHBIA KoHOeHCAToP DUNLTRA, HHIKOBONLTHLIA KOHOeHcaTop d(wneTpa (auxil-
iary filter capacitor, LY filter capacitor): Kowaexcarop (pUnsTpa rapMoHqE Ha CTOpoHE NEpaMaHHore ToRa Mnn
EUNETRE TApMOHKE NOCTOAHHOMD TOKA, K KEOTOPOMY HE NMPUNCHEHD HATIDAMEHWE OCHOBHOW rAapsMOoMHKH w9
Hanpaxedue nonoca nogctadus NTEH, koTopetA B COBOKYNHOCTH C OPYTHMMK KOMIOHEHTaMK dwneTpa obe-
CNEYMBAET CONPOTURNEHKE MWNETPA, HACTPORHHOE KA YAcToTy ONPEdeneHHOR TApMOHRER WITIK FAPMOHME.

9.8 peanctop puneTpa {filler rezistor): CANOB0R PEIMCTOPR. KOTOPLIA BXOOAT B COCTAB HEKOTOPLIX TH-
NoOB GWNETPOS, COBOMHEHHBIR NADANNENEHD W [MNW) NCCNEq0BATANBHD C HAIKOROMET HEIMKE E0HOEHCATODaMM
MM peaskTopard uneTea 1 oSBYHD NPACOSOMHEHHRIR K HEATDANW funsTpa.

0.9 anemeHT peadeTopa (resistor element): KoMNoHEHT PEIMCTORE, HANSTORNEHHLIA Kak eQWHOE Le-
NoE, KOTOPBIA HEMNBLIA PA3NENHTE HA OTJENLHLIE COCTABNAWLLWE,

910 HoMNNeKT aNeMedToR pezvcTopa (bank of resistor element); Mexadv4eckan KOHCTPYELWA, oO-
CTOALLAA W3 HECKONBEWX ANEKTPWYECKH COSOMHEHHBIX MEHOy CODOR INeMEHTOR, HIONWDYIIWMY Y3CTEH, Bul-
BOOCE W Op.

911 pe3rcTopHbLIA MOAYNL (resistor modula) HacTe pe3sucTopa B OQHOM KOPRYCE (SCh NPHsEHAMO ).

9.12 peaxktop drneTpa (filler reactor) Mexaddqeckan KoOHCTPYRUMR, COCTORWAA M3 HECKONbRWE AMNEk-
TPH4ECHH COBQMHEHHBX MENOY COD0N ANEMEHTOR, MADMNARYIKILWKS YacTel, BxBOO0E W AR.

913 pemndMpyOWAA Wenks NOCToOAKMHOrD Toka (d.o. damping circuit). KomMGMHAUMA CXemHBX ane-
MEHTOR, NpEAHAZHASEHHAA GNA CHUMEHUS AYNECALUT HANPREEHKS NPpW NePEXOLHBIE NPOUSCCas WANK 1a-
MEHEHIA YONOBMA DEICHAHCA B MAHWK NOCTOAHHOD TOKa {CM. prcyHoK 11).

.14 3aWMTHEA (TPO30IAWWTHLIA) KOHABHCATOR NAHWA NOCTOAHHOND ToKa (d.c. surge capaciior):
Habop koHQeHcaTopoR, NOAKMOYEHHEX MEXKDY NAHKENR NOCTOAHHOIS TOKE W 38mMNel NoJcTaHsWKKA (Henocpeds
CITEaHHe LU Yeped Joyaue ATeManinbi), NPELHaIHAYEHHBIA MaBHkiM 00paIoM OANA CHIEKEHKA aMNANTYOE
W CEOPOCTH WIMEHEHKA MIOICELE NEPBHANDAMEHWN, NPHMNOKEHHEER K 0BOpyYOIoEaHHI0 NOSGCTAHLWA (M. pHUCY-
HoK 11).
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415 ozpanuyNUmens nepeNanpAMesud Nomoca NocToArHone Toka (d.c. bus arrester): Oepanuyu-
MEh ASpEHaNDAReHUE, NOIKNHeHHLIR MEXTY WHHOKR NOCTOAHHIT TOKA (B TOYKE MENDY PEAKTODOM MNOCTO-
AHHOMND TOKE ¥ PATLEIMHUTENSM NOCTIAHHOMD TOKA | ¥ 38MNEA NOOCTAHUWH [CH. pUCyYHOR 11}

916 o2panUYUmens NEpaHanpANeHUD NAHKA NOCTOARKOrD ToKa [d.c. line arester). OrpaHEYETens
NepeHanpPAKEHMEA, NOGENKHaHHBR Mexay NAuer NTBH (ka nogocTasym NMTEBH) © 3eMnel nogcTanume {cm.
pHcyHoK 11).

917 asmna noacraduwk NTBH (HYDC substation earth). Haop nposogAwus aneMedTor, obpaayvio-
LM MY T © HAZKMM CONPOTHBNEHMEM OT Ja38ANeHHEX YacTel oSopy0oeaHuA Ha nogcTanuds NTEH « aemne,
KOTORRIR CNOCOGeH NPOB0AKTE SHAYHTEMEHEIE MMNYNECHLIE KPaTKOBPEMEHHLIE TOKK [CM. pHCYHOK 11).

415 KoMOeHCATOD WUHE Hedmpanu (nocToAaddore Toka) [(d.c.) neutral bus capacitor]: HaGop kxowl-
OSHCATOIROE, NoOSGKMNICYEHHEX MERDY LWLHOD HEQMPany NoOCTOAHHOMD TOKE W I8MTed NOJCTAHLMK [CM. DRCY-
Ha 110,

219 papanuYUmens MepeHanpAReHul WHHL HeHTpany (nocToAHHere Toka) [(d.c.) neutral bus
arrester]. Ozpartuylimens MEPEHANDANSHUD, NOOEMIOHYEHHEIR MERDY HYNEROHE WKHHOA NOCTOAHKOMD TOKE M
ICMNER NOACTAHWWK (CM. pucyHoK T1).

9.20 GLICTpoARHCTEYHLWMA NapekniYaTent NOCToAHHOrD Toka (high-speed DC switch): TUn Kos-
MY TALHOHROMD aNNapara, MCRONbavelbiA B ciamMax cicTes NTEH gna SeicTporo (spema cpataTeiBasi Me-
Hee 1 ) pAIMEIKAHWA HNH I3MbIEIHES, B TOM YHCNE B HEKOTODLIX CNYY3ax ANA NEPELMCcUERWA TOR3 Harpyagd
B fapanneneHeE KoHTYR, HO He ofnaganil[il BOIMOMHOCTED OTENICYEHHA S8ADMAHOND TOKE WK TOKS Ha-
FEY3KK.

] PAMBYEHA® — HDMM],'TELII.'I‘CIHHI:IE' dnnapate MOCTORHHEND TOME BEINONMTHARITCH, HHE NPEEANG, H8 OCHOBE KOH-

CTEYHUAH a3kl BRENHMETENA NEPEMEHHON TORE, © yHeToM cnegkdiner paboms npd nocTofHHoM Toxe. Mx BeoTpoosi-
CTEWE BRlLE. 4EM Y JEILE0NHHTENEA, OHW HE BRINOTHAKT GHELAK OTEMOHEHWA TOHKS KOPOTEOTD 3aMBIEEHIR.

921 nepeknidarenk nocToAmHoro Toka (ODC commutation switch) TR GelicTpodelcTEyOWERD
NEQeknoYaTena NOCTORHHMOMD TOKE, NPENHaIHaYeHHBIA ONA NEQekmoYeHHA TOKa HarpyIky B NapanmensHisli
KOMTYE.

4 22 anmapam ANA NepesnoyYeHrA Ha BoOIBpaT moka vyepel obpatHeld nposog; BOM [metallic
return transfer breaker (MRTE]]: KoMuymauuokssil annapam, KCnonNs3yeuesin Gna NepeknioYeHH e nocToRH-
HOTD TOKA © KOHTYRE BOABPATA 40ped 3eMNI0 B KOHTYD BodSpaTa Yepes ofpatHeii nposon (oM. prcyHcr 11).

S.23 anmapant ONA NepeknoYeHWA Ha BOIBPAT ToKa Yepea aemnio; B3 [earth return transfer breaker
(ERTE)]: annapan ANA Nepekn4YeHHA Ha BOIBPAaT Yepel 3emnio Gea pazpeiga Toka; B3EPT [earth retum
transfer switch (ERTSH: Kommymaluohinbil annapam, Wenoneayemsld DA NepeknoqeHdn NocTORRKON ToKa
C KOHTYpa Boaspara Yepes obpaTHbii NpoBod 8 KoHTYD BOIBRATA YepPea AGMM (CM. prcyHoK 11).

9.24 punemp ebLICLWIUX SapMONUK Ha CTOPOHEe NepeMedHHoro Toka [AC high frequency (HF) filter]:
DUNETP HA CTODOHE NEpeMEHHOTTS TOKS NpeoSpasopaTend, NPeduaIHayelHail ONG 02paHuYeHUES NPOHKKHD-
BEHAA MEHEDHUPYEMLIX NDeoBpaIcaATENEM BilCLUMY TARMOHKK B NPUMBIKAMLYH CHCTEMY NEPEMEHHOTT TOKA.

S.25 BbICOKOYACTOTHLIH (BY) thvnuLTp Ha cropode nocToAanHoro Toka [DC high frequency (HF)
filber]: ®UNeTE Ha cTopOoHE NOCTOAHHOND TOKa NpecbpalocEatend. NpednasHadertbLIL QNA 02DaHUYERUA NPo-
HAKHOBEHKMA MEHEDUPYEMEX NPE0Ga0BaTENEM BEECIINAN FAPMOHME B CUCTEMY NOCTOAHHOND TOKE.

It PAMBYEHNAE — BLICORHECTOTHES ¢H.-'I.I'II:|TFIH NOCTOAHHDID TOKS MOTYT JESCNONAraTecA HA BRICOXDE0NETHEX
KT HAZEDBONETHRLE BLIBOOAX I'IFI'EDE-PE.-EUBETEI'EH-

026 annapant onA NEpERnOYeHAA WHHB redTpanu; MNMILH [neutral bus switch (NB21]: Kosasamauu-
OHHBIG SINapan, BENNYEHHER B HEATEANL NOMNOCa, HCTIGNEIYEMEBIA ANA TepeHanDaaraHud TORS NoaniTE
KODOTESTD 3aMLIKaHWA U3 MedmPany 8 koHTyD BoaspaTa Hepes obpaTHER Npoenn Mk HYepes 3emMmo.

027 aazeMnNAKILWMA aLikmoYament LWunk Hedmpanu; 2BUH [neutral bus grounding switch
(NBGS)]. KoMdymaduorHsd annapaint, ACNoNe3ayeMbli 10U 83000 Ha 3a5eMARILel TURUY uny obpamyrom
ApoEade ANA Mepesnda TOKa HE 3GWUMEOS 333eMMeHUE ModoMakLuu.

8.28 nepexmovaTtens AMNA BKNOYEHWA npeobpaloBaTennd Wa napannensHyl pabory [converter
paralleling switch {CPS]]: BecTpogeRcTEy oW KA NEQEKNKYaTENs NOCTOAHKOM TOKA, NOOKMNHOYEHHBIA NOCne-
OOBATENBHE © KAWAEM NpeofpaIoEaTeneM K BeIBOgaM NOCTORHHOMD ToKa B cxemax cucTem MNTEBH, roe aea
Wk Gonee npeobpasoRaTens NOgKMKYeHsl NapannensHo £ obwesy nonocy, NpeasasHa4erHsid gna napan-
NENEHOMD NOGKTICHEHAR KM OTKIH0HEHWA JonNoniMTensHsx Nnpechpailceatensi o3 pNHAHWA Ha TOK Harpyakd
B Apyrom npecipaiosarens.
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929 nepexno4artens ONA BENOYEHAA NHHAW Ha napannensHyo pabory [ine paralleling swilch
(LPS)]: Nepekmoyarans NOCTORMHOMN TOKA, YCTAHORMNEHHLIA NOCNSOCEATENEHD C OOHUM MNH HECKONEEAMA
BLICOKOIBONETHEIMM NONKCHEIMKA NROBOJAMA, NOEIHAIHAYEHHBIR ONA NAPANNenEHorg NOOKMI0YEHMA OOHoR
W Bonee NMHWA MNK 0NA Bo3BpaTa K oOHONpOBGOHOMY PEXMsY PABoTLl D OTKMHE WA TONA HArPYIHM.

030 WYHTHRPYHOLWMHA BelknovaTents [by-pass switch (BPS)]: BeicTRogedcTeayoWes KoMMYTILUMWOHHOE
YCTROWCTED NOCTOAHHOIS TOKA, NPACOSOMHEHHCE MEHOY BRBOAAMKA NOCTOAHHONS TOKS OOHOTD MK HECKO k-
KX NpecipainpaTenkHLX MOCTOR, CNYMaLes NNA WYHTHPOBAHWA MOCTa (MOCTOR) DO BDEMA NpoUecca OT-
KMKOYEHHAA MOCTA [MOCTOB) W ONA KOMMYTALWA TOKS HE WYHTUPYIOWIMA BEHTHME WA WYHTADYIOWYD napy Bo
EQEMA BENKYEHAA MOCTa (MoCTOa ).

Mpumeayarwe — LyHTRpYHMLWA BEINEMHATANE TRICKE MOMET WCNDNBEICBATECA TR QNATENEHDID WYHTAPOEE-
HWA MOCTE (MOCTOB ).

431 in ! fresciivie Dower compehnsaiion
device): Texwuvyacos cpadoman, nadxnmeuune HE CHIGDORE NeDeMENMOE0 MOKS MDeabpaz0aarnes, nied-
Haanavarroe dng seHepaluu U (unu) nompeBnasus Deariiiasod MOWHSCIL,

Mpumayanunr

1 LRI SLITOYSMTENL MRS MOMET toloNe20eaMess Ong GNUMensHo20 WHITIUDOESHUS MOSmE
[mocmoal, B kaYscmes pommpedomes 0na KoMNEHCEYUU DESKMIEHON MOWROCITIY, K8 NRASLRD, WENnNBIFNNTICR KoHDEY-
camopHLe Bamapey. Mdoziim SeATe WCNONLE20EaHE CUREDOHHEE AEMISHCEMODL]L CITAMUHBCNIE KOMNSHESMIGHE! EaK-
rmoeral Mowrocmy [CTATHOM b dpyaus yomoaiomas.

2 MpwesgsHHDE BeIWE OONAMHATENEHDE MO CTHOWEHHED K NPUMEHEHHOMY MEHOYHADOOHOMY CTAHOARTY NpHME-
HEHWE B ONPEOSNaHIe HENREENEHD Ha y4aT GooderHocTen 0bekTa CTaHSapTHAILMK,. XapakTepHelk ans Pocciicxoq
TE0SpaLHH.

10 PexumMmbl ynpagneHun

10.1 pexwus yopaamenus (contrel mode): CogoxynHacme an2oplmMos FRoaanedus SRekmpLYyeckUsMy
TEpSMeTDaMY NEeobpas0BaTeNBHorD YoTPORCTRA, NONKICa WAK nogeTaduds NMTEBH, BeincnHAsMEE ¢ UEmsio
MoQOeEEaHER TREGYeMER IHAYEHHA OOHOMND WNKE HECKONBKAY JNEKTPUYeCKRE NapaMeTRoR.

Mpumad adwe — Tpedyemes aHEHEHWA MOMYT WIMEBHRTEOA BO BDEMEHA WK SEMATHCA GyHELMAAMIE OPYTHE 13-
MEHAEMEL BEMH4HWAH.

10.2 pexum YyNPaBNeHHA HanpAXeHdem nocroadHoro toka (d.c. vollage control mode) Pesum
YNOABEHAA HAT DAMEHKER NOCTOAHHOMD TOKA Ha NoJcTaHWMK NTEH.

10,3 pexnm ynpasnedya Tokos (cument control madel PeskM yNpasnesis NocTOAHHBM TOKORM Cir-
cTemil MTBH:

10.4 pexrm YNPABREHWA AETHBHOH MolWHocTEK {active power control mode). Pexwun ynpasnedna
MEQETOKOM SKTHBHOR MOWHOCTIH Mesny nogcTanyued NTEH W NpHMeIE0WEH CeTRIO NEDEMENHOND TOKA.

10,5 pexhm yNpaBneHua pEaKTHBEHOW MOWHOCTEK [reactive power control mode): Pexum yipaane-
HHA NEQETONOM DEIKTHUEBHOR MOWHCCTH MEaXay NpecbpalosateneHbM YCTPORCTEOM MM NogoTakuden [TTEH
M NPHMBIEALLEN CETLID NEPEMEHHOMD TOKA.

10.6 pexum ynpaenenwa wactotol (frequency control made): Pesin ynpaeneHna 4acToTol B npd-
MEIESOWER CETH NEJEMEHHOND TOKA, KOTOPEA OCYWECTRMASTCE NOCPEACTESM MIMEHEHWA NEQETOKa AKTAB-
HOM MOWHOCTA Mexgy nogcTaduded MTEH 1 nprMeiKaolei CeTai NepeMeRHon Tk,

10.7 pexum gemngrpoBadna KoneGanmd smowHocTd (damping control mode). JononsuTens s R
pEXHM YRpARNEHWMA, KOTOpsIA obecnedueaeT gesmndupoparkike konebaddid nansol MOWHOCTI B OOHOHE MK
HECKONBEKKY MOUMLIKGMWLY CETAX NEPEMEHHOMD TOKA,

10,8 pexrm YyNpaBnNeHHA HanprAxeHWem nepemeHHoro Toka (AC voltage control mode) Pesrm
YNQRENEHWA HANPAMEHWEM NEPEMEHHOMD TOKa B NPpAMLIEIOWER K nogcTabund NTEH ceti nepemerHorn
ToKA.

10.2 pexrmM padoTel © UIGAUpOaaHNOL cembio (islanded network operabon mode ) Pesum ynpaone-
HHA, NPW KOTOPOM NodcTaduwa NMTBH noaknkm4eHa K d30NHpoBaHHoR CETH NepamMaHHoro ToKa.,

10,10 pexmum femndhupoganud cyGcUNXDOMMNLIE KDYMUALHLIX komebanul (35T! damping controd
mode): JononsuTenkHsia pEXKi YNPasneHna, 0CecneYHBainwrn QeMndU pORaHWE EDHTHYECKHE YaCcTOT M=
HEpaTopa, pacnonoMelHon NotnuaocTi oT nogcTanykd NTEH.
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10,11 pesnmM YacTOTHOW paarpyaku (frequency discharge mode). JononHUTENEHLIR pERUM yNRaBne-
HAA, CEECNEYMBaILMA CHICREHHE NEPEIABAEMOR MOLHOCTH Yepea CHeTerMy NTEH npW CHUMEHWK HacT0Tel B
NepEnakled IHEDMOCHETEME WA NEH NOBRILLEHWH YACTOTel B NDHEMHOR IHERTOCHETEME,

11 Hepapxus cUCcTeMbIl YNpPaBneHus

11.1 cuerema ynpagnenua (NTBH) [(HYDC) control system]: SyHELMR YIpaganNeHks, DEryNHpOaaHWa,
MOHWTOPHHE W J3WKTE MasHoMm 0GopyooBaHue NoOCTAHWMA WK obopygoBaHWe, MCnonbIyemMos GNA ynpao-
NE WA, PeryniposaHdA, MOHWTODMHTE W 33WHTe MapHore oDopyaoEaqHa NOACTaHLKK, HANpYMeD aaToMa-
THYECKHE BRIKMCHATENe A, BEHTHNER, NpeobpalopaTentbHbx TPAHCHODMaTOPoE W NepeEnioYaTensl obMoToK
npechpailoeaTeNbHslX TPaHCHOpMaTORoE, obpavioWiMe YacTe cucTemul MTEH.

MpumweYaHWA

1 MNpumep THROSOR MEDAPKMH CROCTEME YnpaeneHeA [MTEH nokalan Ha puoyrs 12

2 Tepwunsi A CUCMSM WIDHESREHUR U UY SE3CME0 NPUMeHALL K8 JNE omucador codmeamomapryeso abope-
OiEaHUA, Mak & 820 (pHELLL.

3 MpuEaseHHOE BEILE GOINIHATENGEHOE MO OTHOWEHHED B NPAMEHEHHOMY MEMOYHAPOOHOMY CTAHOAQTY NEHME-E-
HHE HBNPEBNEHD HA Y481 oCobeHHOCTEN ODLEXTA CTAHIAPTHIAUMA, XEPaKTEpHEIE gnA Potcritcron Pagepaum,

11.2 cucTema ynpaenenwa Gonee ysea odwod nodocmanyued NTBH (HYDC system contral): OGo-
pYOOBaHWE, KOTOpOR YNgaemmeT padboTol ecel cnctenel MTBH, cocToRweR a Bonee 4er 0gHoR NogcTaHyHM
MTEBH, a Takse oCyUecTBNAoLIEe GYHELWH YNDABNEHUA, DEryNUpOBAHKA, MOHWTODMHIE W 33WNTE Ha OCHD-
BE DaHHBX, TOMNYYaeMelx oT GoONee 4eM COHON NogCTaHuMH (eM. prcyHoE 12},

11.2.1 cucmemMa ynpagnedus MHozonodemanyuorqold creTemod MTBH (multiterrminal control);
CucTeMa ynpasneHda cicTemol NTBH, cocToAwed Ka Gones Yes O8YE NOOCTaHLWE.

11.3 ueHTpanuHeld perynaTop (MTEBH) [(HYDC) master control]: YacTe ynpasneqda cicTemoi NTEH,
yHELMA KDTOPOR 3aKMOYaeTCA B TOM, YToObl DODMHPOBATE M NePROABRATE Ha Ka¥AYK NOACTAHUWK CUCTE.
Mol NMTEH #eofxogvMee CHIHANL ANS NOKaANsHLIX CHCTEM YTIRABNEHKS M WX KOODOMHALKK.

MpumMeYyaHWA
1 UsHtpaneHsii parynatap MTBH sockaT Boime peanuiobad Ha yposss BUnans 1 (dnu) nonsoca.
2 G B30 [nprnaseasmns OB

11.4 cuerema ynpaenenua Bunones (creremisl NTBH) [[HYDC system) bipofe control]: OSopyooea-
HWE, NpEUMEHARMOS ONA YyNPABNEHWA, PEMYNUPOBAHKA, MOHWTODWHIE W JaWnTe BNnona ckeTemi NMTEH, aa
HCETIOYEHWEM TaKKWX YCTPOHCTE, KaK pasbeduHHTENK, BHKMHHATENH N parynNATORE HaNPAMEHWA TpaHc-
SOpMaTOPOa, KOTODLIE (DaAKTHHECKK MOMYT OCYLYECTRNATE YNEPEBNEHWE A J3LUHTY (CH. prcyHOR 12]

MpumeyaHwe — Cw. JB.31 {npunosedine ).

11.5 cvcTeMa ynpapneoHWA noniocoM [cHcTemit MTEBH) [(HVDC system) pole controf]: OSopyooba-
HUE, NDPAMENASMOE QNA YIPAANSHWA, PEryNMPORAHKA, MOHWTODMHIE M 32WHTE NOMKca cHcTeuel NTEBH, 23
MCEMIOYEHWEM TAKMY YCTROACTE, KaK PaTheduHWMTENN, BRIKNOHATERNM WNi DErYAATORE HAMNDAMEHIA TRaHG:
(POPMAETIPOE, KOTORLIE MaKTMHECKY MOrYT CCYLECTENRTE YNPEENEHWE W 3aWMTyY {CM. prucyHax 12}

MpumeY4aHMA

1 Ecnw g cocrae cucters NTEH pe axogut Brnans(W], OoHAKD BXOGMT OO0HH MAW BECHANBED NONKCoE, TO CHoETaMa
YNPERNSHMA NOFHCOM BA8MMOOSRCTEYET © CUCTaMOA ynpaenedua MNTEH.

2 G Ab.32 (nprnasexuws OB}

11.6 cHeTema ynpasnedwA nogcTadumed (MTBH) [(HVDC) substation control]: OGopyaceanKe, npr-
MEHASMIE ANA YNPABNEHWA, PEryNMpPOBaHHA, MOHWTODKHHIE K JaWWTE NogcTadyWn NTBH.

MpumeY4aHMA

1 CwucTema ynpasnedna nogsrasured NTEH momet BelTh pRENWZ0BAHA HE YPOBHE DRNONS A (ANK) NONEDSE 1 Mo-
HET HAILBATECH NOKEMEHOR CHCTEMOA YNDAENEHNAR.

2 Cw. B33 [npunosanus OB}

11.6.1 cucTema ynpaaneHna Bunonem nogeradune (MTEH) [(HYDC) substation bipole control]: Oo-
DYAOBAHKE, NEUMEHSEMOE ONA YNDABNSHWA, PEryTMPOBaHKE, MOHWUTORMHNE M 33WHTE BUNoNA oNHoR nog-
crakukE NTEH {cM. prcyeox 12}

MpumedaHwe —Cw Jb.34 (npunosedne OB).
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Hmmnu;nll MH“T
g NOETEMHHIND TCER
2/3 ¥
CHOTIM WIDERNSHNA ol [TTHH
Limérrprs sk paryrmerep (TTTRH) Vipmawas, oo [TTEH
&8 ¥
ChirTemsn ypaET- Yeommn Sanom
Semanail {CHETS [TTEH] {errape) MTTEH
&7
vy Wirasmirs TR Yo s
NOMIMIOH (IOBOTEHPEG m[rmm:u (ropcrmapad MTBH
] f/\ /\\s
O PR R TUOTTEE YT ICPEITIA P ISP T R Yposass
e T I T N Ry T i mpeoliprnasmarnHLE | IS
YOIpoioTROM SOTPOATTROM YOTPORCTE YOTROSCTRC yorpoicTas

1

R R I
e

1 npeobpaicratensis @ Mact (aw, 5.2 2 CHCTERNE ¥ rpanneHaa nogetanuuamd NTEH Senea oprod (cw. 11.2) 3 LEHT Rk b

paryn=top (MTEBH} [em. 11.3); 4 CHGTEME ynpaaneHne Gunomes (coctemer NTEH] jow. 11,4} § CHCTEME YIPABMERRR ROEOCDM

lemerame: NTEHE (ca. 11.51: 8 CHETERS yipauneHns Bananem nogsrarged NTEHY (cm. 171615 7 CHETEME YIIPARTEHHE OO
nogorarune (MTEMY fem. 1162} 8 CHCTEM # §NpdanaHEs npeobpizopareneH= K yoTpoacTaom (oM. 11.7)

PutyHor 12 — Mepapad4Eckas CTpyETYDE oHoTamel ynpaansswa NTEH

11.6.2 cucrema ynpaenedya nonwocom nogcradusu (MTBH) [(HYDC) substation pole controfl: Oho-
PYOOBAHWE, NPUMEHAEMOS ONA YNDABMEHWA, PErYIMPOBaHAR, MOHUTODWHIE K AALWETE NOMOCa OOHCR Nog-
cTamusm [MTTBH.

MNMpumavanwe — Cwm. OB 35 (npunasasns Ob).

11.7 cacTema ynpaBneHda nNpecbpaloBaTenkHibM YCTpoAcTEOM (comverter unit controd). OSopy-
O0BAHME, NPHMEHASMOS ONA YNPARNSHAA, DEMYTHPOBAHKA, MOHWTOPUKIE W 13WWTE NPe0SpaI0BaTENLHO=
ro YCTROWCTBA, 33 WCKMoYMaHMeM Tamx YCTROWCTE, Kak PaikEiMHWMTENM, BeIKNIOYATENM W PerynaTope
HANpANEHWA TpaMchopMaTopos, KOTOPKRIE (DaKTUHEcKY MOryT OCYWECTANATE YIPaRneHdne U 3awuTy (cu
pHcyHoK 127,

Mpumayaruwe — Cm. B35 (nprnoxenna OB).

11.7.1 eucmema koopduHayuy palomis yompolcme ynpaaleHdys npeoGpaloBaTenLHON
yoeTpoWcTrea (converter unit sequence cantral), YacTk CHCTEMEl YNRABMEHHA NpecbpaloeaTenbHbiM YCTROMR=
CTAOM, KOTOPaA NPOWMABOAWT KOOPOMHAUMID patoTel 80 CHCTEM OTNWRaHWA, PENYIAPSBARWA NOO HAMPYIKoHA
TpaHCopMaTopa, MOHUTORMHIE K 3aLMTEl M KOTORaA oNpeqenaeT NocnegoeaTensH0CTE ONegauui mpwn ng-
Gom WaMeHEHWM paBoYHa YCIoOBWA JaMHoTe NpeodpasopaTensHoro yoTporcTaa.
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11.7.2 cucTeMa YNPaEneHWA armoderider npeobpaloBatensHOro yoTpodcTBa (comverier unit
firing control): YacTe CHCTEME: YNDEENEHUA NpeobpasoEarenesHonn yoTpoReTaa, NpedHasHaYeHHan gnA G-
KPOHAZALUMA BO BLEMEHA MOMEHTOR GRITIOUSHLS BEHTHMNEH,

11.7.3 cHcTeMa YNpaBnNeHWA YCTPOWCTREOM NepeknidysHra oTnaek obMOoToK TpaHodopmMmaTopa
npecSpazoBaTenLHOMS yeTporcTBa {converter unit tap changer control): HYacTe cHCTEME! YNDARNEHWA NEE-
0BpaI0BATENBHOMN YCTPORCTEA, NPEIHATHAYEHHAR ANS YNPAENEHWA YCTPOWCTEAMM NePeKna-eHus oTnaek
OSMoToR TRaHohopMaTopa NpectpaIoBaTeneHOn YeTRoACTRS,

11.7.4 cHcTeMa MOHWTORHWHrMA npeocbpaloBaTenLHOrs YCTpoWcTBa {(comverer unit monitoring)
HacTe CHCTeME YNPpaRNaqus NpesbpadoBaTenesHons yoTpaRcTea, KOMopans LaMepaem, JaNUcsasen u moka-
SLIEAETY ANSKTPWUHECHHE, MEXAHMYECEME M METTOEL/E NApaMETDE NpeobpaloEaTeNBHOMD YCTPORCTEA.

11.7.5 cHCTEMa 3alMTEl NpeobpaloBaTenLHONS YCTporeTEa (converter unit protection): YacTe ofo-
PYO0BAHWA CHCTEME YNPaBNeHHA NpecbpailosarensHONT yCTRORCTRA, KOTORAA obecnaqvaasT sawuTy npead-
PAIoEATENLHOMD YCTROMCTES OT NOBDEMOSHMA B0 INEMEHTOS HEHODMANEHEMH AMEKT DMYECKMMEA, MEXaH Y-
CHAMK MNK TEMNNODLIMA BOANEACTEHAMM.

11.8 Bnok ynpapneHddn eexTwnes; BYE [valve control unit (VO] SneskTpolHoe 0Bopy0oBanne, Ha-
XOQALBEcA Ha NOTEHUWANE IGMNKW, KOTODOE WCNONBIYETCA ANA YIDARRSHWA, MOHUTODWHME W 33WHMTEl BeH-
THNEROMD BNoKa.

Mpuresadwe — Obopygosasne BYE sxoout B coctae WY

11.8.1 emeTema yNpaBneHda exmoyeHuen BeHTHna [valve (control) firing]: YacTe Sroka ynpaeneH«a
BEHTHMNEM, KOTOPAA DOpPMUPYET MMOYNECEH YNPABNEHKA Ha BNokd yNpaeneHHA THRHRCTODHEY AMESK BEHTHNA.

11.8.2 cHCTEMa MOHHTORWHMA BeHTHAR [valve [control) monitoring]: HacTe Gnoxka yNpaeneHWA bek-
THNEM, MpedHasNayeHHas OIa UaMepenus, Mepedady U PESLCMpanLy INeKMDUYECKUX, MEXaHUYECKUX U me-
MTROGEY MaDAMEMO0E GEHITILITA.

11.8.3 cMcTeMa 3alWMTel BEHTANA [valve (control) protection]: HYacTe Groka yNpaeneHWA BEMTHNEM,
NpedRaInaueHHaa QNA 3Ll @ENMUNT Mymas &Nokupoasy Uy nodady UMmTYNLcos WIDIETeHUS Ha Guosy
VNDAANEHUS MUOLICTODHLIX 900K GaHITILITA.

11.9 WHTErpUpPOBaAHHAR CHCTEMA YNPABNEHWA NepeMeEHHoOra/ NoOcCTOAHHONo Toka (integrated AC/DC
system control): CucTema, npegHaHadeHHaA ONA CORBMBCTHOM YNPRBNEHHA CHCTEMAMM MEDEMEHHOND TOKa |
MTEH B cocTape IHEPTETMHECKON CHCTEMEI.

MpuuesaHna — 374 CHCTEMA VIDEENSHWA OTHOGHMTCR K ctepe OTEETCTEEHHOCTA CyOLeNmE OnepaimuaHo-
JUCIEMYBPCEDZ0 WDJETEHUR § STONMPOSHED2EITIUED.

12 ¥Ynpasnawwue eozdelicmeun

121 nHaueMayaneHoe gEalopoe ynpapnende npeobpalopatenesHoro yerpoderea (eqgual delay
angle control; individual phase control). Pazoece yipaeneque NpecbpasoeamansHo20 yempolcinaea, @ coom-
SEMCMEU ¢ KOMOPENW GOEMUDOESIHUE WIDSTAWLY UMIYNLECOe OoYILecmaTsemes unduaudyansno dna
Kawdo20 2NIEH020 BEHMUTE NocoedcmMEnM UIMeHNEMLA SRIFeDMKL GDEMEMI C MOMEHMA NEDecauaHUR KDu-
00 CUHYCOLUDANEH0E0 KOMMMUDKIOWISS0 HANDAKGHUA HYMEE020 JHAYEHUR,

12.2 cummempuyHoe grazoeoe yapaanesue npeolpazceamensHoss yompolcmea, pagHouH-
mepaanLHoe ynpaanesue (equidistant firing control), $aioeoe ynpaeneHWe NpeotpasoBaTeNeHOrg YoToon-
CTEA, B COOTEETCTEMW C KOTOPRIM WHTEDRAN MOy TEKYLIMM YIPAENADWLNAM WMOYALCOM M D6 D YL MM
YIPABMAKLLMM WMOYNECOM OOMHAKOR ONA BCEX MAfHLIX BEHTHNEH NonyNpoRoOHUKOROND YCTPONCTBE, HEZa-
BUCHMO OT HECUMMETDMM MM MCKAKEHNA B KOMMYTHEVIOLLAX HANDAKEHNAX.

12.3 ynpaaneHwe o (¢ control). MeTog perynNypoBaHia NyTEM WAMEHEHHA ¥INa BENKYEHHA 1 B Oxa-
MA30oHe MECKOY MUHAMANLHOR W MAKCHMANBEHOR DENWYHHAMK, ONPefenetdHBIMIA COMMACHD KOMCTDYETHMEHEIM
KAPAKTEPMCTHEAM, C LENEN PEANNIALNNA DeXKME YNIRABENEHKS NPecdpainBaTensHBM YCTRONCTBOM.

12.4 ynpaenedus ApU o MusUMys (minimum o control) Meamaod pesynuposanus Apeobpasoeamens,
pabomawezo 4 GeINDAMUMENEROM DEXUME, C UEARKD NOFFS0KAHUAR YETE BRITICHEHUR 11 HE MUMLMATBMD
BOIOMHTM YDOBNE,

12.5 ynpaanenus & (y control) MeToq peryNpoBaHKiA NyTesM MAMEHSHWA YINa noracasdMA o B J4a-
MAjoHe MEKOY MUHAMANBHOR M MAKCHMANEHOR DENWYHHaMK, ONPeaene HisiMIl COMMAacHD KOMCTDYETHMEHEIM
XAPAKTEDHUCTHKAM, C UENEID PEanHIanWEe DexKMa yNPABNeHKa NoeabpalnaamenbMeid Yompolcieod.

12.6 ynpaenexue mpu o MAHMMYM (minimum v confral) MeTog perynypoBalvh Yina noracaqva & o
LEME0 NPEACTELALLEHWA CHAMEBHWA 8r0 IHAYESHWA HMME I30aHHOR MUHAMANEHOR BENMYMHSI,
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12.7 eonuYuHa yocmaaku (control order): 3agaHdHan BenkdiHa DeryNEpyeoro nagameTpa.

12.7.1 penHYHMHA yomaaku nocToAHHore Toka [(d.c.) current (contral) order]: 2an0adHan BeEnUHKHa no-
CTOAHHOMS TOKA, CNPpefengHian Ona DerynATopa NoOCTOAHHOND TOKE [Ch. pHoyHoK 13).

12.7.2 BENWYHHA YCMagku NOCTOAHHOMD HanpaxedKa [(d.c.) voltage (control) order]: 3agaksas pe-
AAYAHA TOCTCAHKOND HANPAMEHAA, ONPEOeNeHHan GNA PEMYNATOPa HanpExe ks (cM. prcyrok 130

12.8 aanac no Tory (current marging: PasHocTe MemZy BEMWHUHAMKA YCTEBOK NOCTORMHOMD ToKE AMA
PEryNATORGE NOCTOAHHOMD TOKS HE BLINEAMATERS W HHESDTORE (CM. DHCYHOK 13).

! pPAMEBYaHWE — BeanwuwmHa YUTAERKM MOCTORHHOND ToRa PperynATORd BRENpAMATENA BoRroa TonNewa BEN-HHB
YCTAERH NOCTOAHHOID TOXA MHEEDTODE B CHACTEME 3NEETRON2RenaqwA MTBH ¢ OBYHIA MOSCTAHLARMIA.

12.9 ycmaeka NoOCMOANKHOS0 MOoKa, JagUcAWLaR oM MocMoAWHo20 Hanpaxewua; YTITH [voltage
dependent current order limit (VOCOL): Orpadd4eHde BENKSKHSL] YCTABEM DOCTORKHOMN TORA B JaBMCHMOCTIH
OT BENWYMHE NOCTOAMMOMD HANDAKEHWA.

12.10 SanancupoBka (Toka) nonkca [pole {current) balancing]: Ynpaengowes sosgedcTene ang Ga-
MNayHcHpoDEAd TORDE B JBYE NOMocax SUnonapron cHoTeme NTEBH © Uenkbis orpaHWYeHEA DERHYMHEl TOKA He-
Ganasca, NpoTeKANLWEND N0 XyNedoM)y MpoEady cucmeldsl NTTEH wiy yepes Ienmia.

Ugh

] o
L.',1 NOCTOHHHDE HEBpHKeHe .I'd - MOCTUAMHEH Tox, T HEMEYHND POManry ReCTOSHHan: 1058 (pmnpamaTena) fce. 127,10 2
BEMMYHHA JOMTESAS NOCTASHHOM TORA (MEBspTopal (e 12,715 3 DEAHUMER YTTAIKM NDCTORHEDM EANOAXEHAE [k MU Tana)

fem. 12.7.2] 4 — azrac na roxy jom. 12,8}

PurcyHor 13 — ¥YnpaweHHaR s0nN6LT-aMNEQHAR BEpaKTENMCTIRD OBy XNOOSTAHLMOHHDN CHeTame TNTTEH
B YCTAHOBHELLIEMEA PEHHME
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Npunosenwe JA
(CApaeo4YHoe)

CeefeHHA 0 COOTBETETEMH CELINOYHLIX HALMOHANEHLIX M MERTOCYAAPCTEEHHLIX CTAHAARTOR
MEMAYHAPOOHBEIM CTAHGAPTAM, HENONEICBAHHLIM B KAYOCTEE CELINOYHLIX
B MpHMEHEHHOM MEXOYHADOOHOM CTaHgapTe

TabGnuua 041

D EoasdEHME CORMEHOrG Haw HOHANEHOIDO,
MENIOCYLEPCTEENRITS CrandapTs

Cremane
cootraTCTang

OBoaHEMEHIE H HEMME HCHAHWE SC:NOYHOM MERQYHAROGHOID
CTRMGERTA

MoCT IEC 60027-1—2015

DT

[EC B0027-1:1992 «0boasaqeHrA DYHBEHHEE, NPAMEHA-
EMEE B AanauTpoTaxHnka. Yacts 1. JCH0EH=E NONaEaHIRES

MCT IEC 60027-2—2015

IoT

IEC B0027-2:2019 «O0o3HaqeHA ByHeaHHEIE, NPAMEHA-
EMEE B 3NEXTROTEXHKE, MacTe 2. JNesTPOCER3RL W ANaKTpo-
HIAKE

MCT P M3K 60027-3—2016

IoT

|EC 80027-3:2002 «00oanaqedun GyHsEHHEIE, NPAMEHA-
BMEE B anesTpoTexHMrE. Macte 1. Norapudmensecine 2ani-
HIHEL M 80 HHHLLIR

MOCT IEC 60027 -4—2013

IoT

[EC G0027-4:2008 «O003HIeHMA DYHBEHHEE. NPUMEHA-
EMEE B ANSKTROTEXHNMES . YacTe 4. DNEKTHWHECEME BpaLWIaH-
LWHECH MELWHHEI S

MoCT IEC 60027-F—2016

ioT

[EC GO027-T:2010 nbywpeHHmE 000AHAYEHMA, MCNOME3Y-
EMEE B ANeKTpoTEXHMLE, MacTe 7. NpokzeoacTeo, nepegaqa
M DHCNPOCTPEHEHME SNEETPOSHE PR

MOCT P 52028.2—3020
(MK 60700-2:2016])

MOD

[EC BOTO0-2:2016 ¢EeHTinm THPMCTORHEIE ONR Nepaga-
Hi ANBRTROSHEDIMM MOCTORHHOND TONE BRCOROND HaMpA®e-
Hus (TTTBH]. Yacte 2. TepMUHonormas

FMICT P M3K 80617-DB-120M—2015

10T

IEC G0G617-DB-12M:2012 sl padivdetsnd CAMBONEl Ons
Ouarpamme

HETCTEMR CTEHOARTOE:
- 10T — HABHTHYHEIE CTAHOEDTR,

- MOD — raporhuUMpOBaHHBIE CTAHIAETE.

MNMpumayadwe — B HacToRwWaR TEENMLE MCNDNLIDBAHE CNEOYHHLHE YENOBEHBIE DOOIHEYSHAR CTENSHN SO0T-
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Mpnnoxenne 0B
[cnpaBoyHoE)

Monoxernna M3K 60633:2019, KoTopbie NPHMEHEHL] B HACTOALLEM CTaHJapTe
c MogMbHKaurer WX COoBpXanua

Mpw odaprMnartin HASTOAWETD CTARAEPTE, MOSMEHUMDOBAHROM N0 OTHOLWEHAD K MEMIYHAPOOHDMY CTaH0apTy
M3 G0633:2019 «lMNepagaqa SNexTRO3HEPTAM NOCTOAHHEM TOROM BRICoKDM HanpREeHwA [(HVDC). Cnosapebs, HEROTO-
phIE TERMHHONDTAHECKWE CTATEM NPHESNEHE B WHOR DE0aKLIMK © LUENRD YHETE TEPMAHONOMKA B 0BNacTi cuoTeM nocTo-
AHHOIM TOKE BLICOHOMTD HANPFHEHAR, npuesRemor & Poccudciod Pagepagun. MoiooHbie TepMaHONDIHECHNE CTETRM
NpPHESTEHE HIHE.

OEB.1 komMmyTHpyHWAaR rpynna (commulating groupl Mpynna nneds npesbpazoeaTend, KOMMYTAUNA KOTOR RN mpo-
WABDOWTCR LMHNWSECHH W HESABUCHMMD OT SpYTHY NNed NPpeafpaineaTens, T BCTe KOMMY TALMK, K3K NPARWMND, NROWCI0ORT
HEOQOHOBREMSEHHD (M. prcyHoE 2],

Moprmeyadwe — MNOMMEHATENEHD K MOCTY KOMMYTARVHILLEA TRYNNa cooTouT M3 nney npaobpalosarand. nog-
KIIKMEHHEIX K oBuemMy BREOOY NOCTOAHHOM TOKE. B HaxoTopeix cry=asy, HAanpWMED NPH SHEHKTENEHDA CHMNE Toxa Wikng
IHAHMTENEHDA MHOYETHBHOCTH HOHTYPE KOMMYTALAK, HE Tpadyatch, STobb ROMMYTEUNR O2YE SOMMYTHDYHIGHE FRyNN,
BEOQALME B COCTAE 0OHOM ocTa, Boing Ratasncemoi,

OB.Z2 WHAYKTHEHOCTE KOHTYRE RoMMyTaWnK (commutation inductance): O9Wan MEOYETHEHOCTE, BENKMEHHER B
KOHTY P KOMBMY TALMN NOCREQOSaTENEHD G HOMMYTHEYHILAM HSNEREEHASM ).

063 uyucno nynecaudi p ipulss number p)o XapakTeprcTHRa NOOKNEHEHER Npecipasosansny, BupayasHEn 8
KEMECTHE HOMHHECTED HEOSHOBDEMEHHLIE CUMMETOMSHEDR KOMMYTEUARE, BOGHAKAMKWMY B TEYSHWE GOHOM HUENS MEEDY-
HAIHOM HANDHEEHWA MEQEMEHHOMN TOKA,

Mpumedadur e — “ucnt nynecagwd NOQEAHERNE MOCTOBOM Npeobpaioearand, onpageneqsoe g 5.3, Boama
o =0

OB5.4 Ga310861A INEETPOHHBIA DRoE BEHTHAR [valve base elecironics (VBE]] SInekTpoHHes yOTPoHCTED, HAXDOR-
IWESGA NoO NOTEHLHANOM 38MM. NEEHEIHAYEHHDE ONA NPE0DPEI0BaHUA SMNERTPAHSCEME CAMHENDE B ONTHHECEHE NpA
NEpEO4E CAMHENOE MENTY SHCTEMOA YITPAAMEHHR Npecipa30earsans ¥ BEHTHNRMA.

OEB.5 anekTpoHHBIA DNoxK BBHTHAA (valvealeckronics ) INaKTROHHEA CHEME, HEXOORLERCA MO0 NOTEHHANCM]ane )
BEHTHNA, KOTOPAA BENONHAET yYHELAM yIPAENAHHA W 33WNATE QOHOR MM HECKONBRWY TAPWCTORHEIX AHESE.

OBE Npumrmedanna 1x3anncy: PearTopst BEHTHNA MONYT HEXOIHTECR CHEEYHN BEHTHNR B USNOKM KN BX004Th
B COCTHE BEHTANA.

OBV peHTANBHEIE oDmoTeM TRadcihopaTopa (valve side windings), OOmotkn npeobpaioeaTene=oro TRaKG-
HOpMETORd, NOOENIOHEHHBIE K BRIBOOAM NEQSMEHHOND TOKS OQHOM ANY HESKEDNEEHE MOCTOE Npecipaacearann.

NEB.8 ypoaHuw pezepeupoBanA {redundant levels) MakcumaneHoe SHCno NoOEMHEHHBE NOCHES0SETENEHD TH-
PUCTOPER: AYSEK B COCTARE BEHTANA, KOTOPLE MOMYT BuiTh J3MEHYTEl HAXKDDOTHD CHAQYHEA KN BHYTOW BO BpeMA paboTel
Ge3 BnMAHKA Ha BezonacHoe hyHEUMOHUWPOBEHKE BEHTANA. 4TO NOSTESEHOSETCA N0 PEZYNETATAM NPOEEISHNR THNOBEIX
HEMBI TEHKMA, W SCNH | EDLGE 310 Hwono BynaT NpessWwaHD, TO NoTREByEToR OTRNNHEHNES BEHTHNR SNA JaMEHsL! OTEI3A81WMNE
YDOOEHSER WK paboTa B yCNOoBMAK NOBRILEHHIN DHCKE BOZHUEHOBEHAR OTHA30B.

OEB.% npAMoe HAaNpasnNEHKE; NPOEDGALWEs HanpaeneHwe (BerTANA) |forward direclion; conducting direction (of
a walve) HanpasneHie, B KOTOPOM BEHTHNE CROCOBEH MpOBOMATS TON HENEY 3.

OEB.10 ofpaTHoe HanpaBnNeHHe; HENPOEOOAWES HANpaBnedne (BeHTWNR) [reverse direchon; non-conducting
direction {of a valve)l: HanpasnaHye, nporeononoHBos NEOBonALEsy HanpEBneHWH .

OB.11 HempoBOOgRWEE COCTORHME; 3AEPBITOE COCToARHME (non-conducting slate; blocking stale) Cocrostwa
BEEHTANR, NPH KOTOROM BCE THPKUCTORS! 38KPETHL

OB.12 ormapanxe (firng): Nogaqa Toxa 8 NpAMOM HANPAENEHAM BEHTMAA.

OB.13 oTRAparwWn kMnynsc [Bedmuna) [(vabva ) firng pulse]: Manynss, somopeii MHALHARYET OTIMDEHHE BEaHTH-
A, KEK NPEEVNG, REMABTCA NPOVZE0OHLIM OT YNDSEMARMLEEND HMIYNECE BEHTHNA,

AB.14 Bnoxvpoeande npecbpazoeatens (Convearter blocking) Onepayds, KOTOPEA 3ENpeLEsT NoCNSnyRLEs
NpaobpaissaHre SHERMH NPEeaDpaa0BaTENEM NOCRESCTEDM BNOKMPOBEHUA YNPAENRHIWLME HMOYNECOE BEHTHIA.

MowWmadadue — 313 ONSPALMA TAKHE MOKET BEMNEHATE B CEOR OTNWPREHAE BEHTILNA MM BEHTHNER, NpaaHa-
IHAYEHHEIX A 00RA0EAHAR WYHTARYRLWETD HOHTYDE.

OB.15 pazbmoknposanke npeobpazosatenn (converier deblocking), Cnepagus, E0TORER pA3pEWESET HAYEN0
npouecca npeobpaioedsdn npecbpalocearanan.

OB.16 Bnokvpoeanie BeHTANR [valve blocking): Cnepaums, KOTOPER 2ANPSLWEET NOCNEOYRILLEES STNMDEHWE KOH-
TROTAD Y &0 BEHTHNA.

NEB.17 pazbnoknpoBaHne BeHTHAA [valve deblocking): Cnepauwms, E0TORSR paIpelEsT OTIMRSHNE KOHTROMMEY-
BMDIT BEHTIAMNA.
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05.15 tazosoe ynpaenenwe |{phase confrol): Mpouscs KOHTPONA B ONPEO0anaHHBR MOMEHT BREMEHN B TEHSHAE
MEpHE0a. B KOTOPRIA BOCCTAHSENWBAETCA NEAMAR NPOBOGHMOCTE TOKE B HOHTRONKMDYEMOM BEHTWANE.

OE.19 yron wosmyTauny p (overlap angle u): AneteneHocTh BOMMYTALHA MESIY OBYMA mnesans npacbpaiosa-
TEMNA. BEIPAXEHHAR B SOMHHLER MEMEDEHNR SNEETPHSCH0M YT (S, poyHEH 4 3 5).

0&.20 weTepean spnepxed (hold-off inlervall EpamA C MOoMeHTE, KOMDE NPAMOR ToK HOHTROMMDYEMOND BEHTHNR
YMEHBLWATER 00 HYTIA, 40 MOMEHTE, HOMOE K TOMY ME BEHTAMK Dyaer NpanoeseHD NEAKOS HENPAREEHRE (S, preyHDE 5.

Mpume4aHe—FMHTEPEAN BROBPHEH, ERPEHEHHEIA & BOMHALEE HIMBPEHWA 3NEXTRWHECHOID YINE, K3k NpEs -
Ny, HE3EIEAETCA YINOK NOMECEHKA. TIpR 3ToM CNEgYaT OTMETHTE PAZNAHWE MEKIOY IHFHEHWAMKA YT NOrScEHKA 1 MHTER-
Band Bei08p®EH, NOKEIAHHDE HA pPACyHEE 5.

0527 HpUTH4ECKMA MHTepBan Bwigepsiy (critcal hold-off intervall: MyuHaMansHeIR HHTSREAN BRIOSEMEA, NDK
HOTOROM BoAMoEHa paboTa wHeSpTapE.

0E.22 nponyce ornupadia [firing failure ) HecrocoBHOCTE BRIMONHATS OTNWPEHNE BEHTANA B TEHEHWE BOAMD MH-
TERBENS NEAMOTD HENPAKEHWA.

0523 2-TepMMHaNeHaA CHCTEMAa NEpPEOaqH INEKTROIHERTMA NOCTORHHOMD TOEA BLICOKOND HaNpPAMEHWA
{lwo-terminal HYDC transmission system): Cocrama anectponapens~a TTTEH, exnoHawan g ceds gse NogcTaHLMe
anexTponepenadu NTEBH @ cosgrenTanbHy: muEdeor) anatponepegaqs NTEH [(cs. pyoyHok 8).

0524 MmHOroTEpMHHANEHAA CHCTEME NEPEOA4H INEKTPOIHEPTMA NOCTOAHHOTD TOHA BELICOKOND HANPAXMEHWA
{MTDC) [mulbtarminal HVDC transmission sysiem (MTDOC)): Curcrama anewtpomapagas NTEH, exnoysanwas 8 ceba
Doned Yo OBl oThanbHeE NOQETaHuMy anetponepenasd NTEH v coeqMHMTENBHLIE MWHWKY SNeKTponepsansqe TTBH
{om. peicyHsl 9 1 100,

0525 zamuHyTar cictema NTEBH (HWDC back-to-back system): Cucrema NMTEH, npagHaaHaseHHaR Angs nape-
Oa4H BHERTAM MEHDY WIKHEMH NEPEMEHHOMN TOKS B DOHOM H TOM 3 MECTONOIOEEHN ).

0526 oreeTeMTenHan nogcTaduMmA (ATEH) [(HVD) lapping subsiation]: Mogorasuns MTEBH. kak npaswno,
MononesayeMan gne obparHom npeofpasoeaHnA, HOMHBENEHBIE NAPAMETRE KOTOPROR COCTEENRIOT HEboneWyYKD gono or
THHHE NAPAMETPOE BRNPRMATENA{SR) B CHOTEME.

OEB.27 zazemnAowWwAn anest pog (earth electrode j: Habop nposospwms 3NEMaHTOE, DEIMEWESHHE B 3EMNE WA &
MOpE, ODBCHEHMEEMILIME MY Te © MATTEIM CONPOTHENSHMEM 07T 3808HH0N TOMEY LUENK NOCTOAHHOI TOKE K 3gM0e W cnocod-
Hblx NPOTYCEETE NOCTORHHEH TOK B TEYSHWE NPOOONHMTENEHDM Bpemadd (o, phcyror 1]

05 .28 wecTiaA BMNONAPHAR CHCTEME NocTOARHHOrD Toka (rigid D0 current bipolar sysiem): BunonApHan cHoTe-
nia TITEH D3 HERTRaNEHIrD COBNMHEHIA MEKLY 0SSy NpeobpaioBaTenbHbIMH CTAHLARMA.

Mpumwesadua 1 kzamck TAK KK CYLWSCTEYHIT TONLKG A8E NPUEOGHWES [MONHICA], TO TOK HECHMMMETDEA MEHLY
OBYMA NOAICEME HEBOIMOHEH, B cnydae NpEphIBSHMA NEPEOSHH SHEPrMH B DOHOM NOMKGE, TOK B0 BTOROM MOMRDCS TaKHE
Jonmed BelTe OTHNEHEH (10 MEHBLLEA MERE, HE OrPaHWHEHHEIA NepHod BREMEHN, HEOEROOWMMBIR ONA WAMEHSHWUA KoHdik-
FYPELMK KDHTYPE NOCTORHHOND TORa ).

OE5.29 nocrnegoBaTensHan ROHEUIYpauKA npecbpazoearengn (sanas convarier configuration): Kondmrypagnsa
npesbpazoeaTensn, oK KOTOPOR 022 wnd Gones npecsDpazosarensi NOIENEHEHB NOCHES0BETENLHD HA CTOROHE NOo-
CTORHHIND TOHE, PACTIONSTB0TCR HA OOHOW NOOSTEHLWA 1 NOOEMETHEHED B OSHOR W TON #HE8 CACTEME 3NERT pOnepenaqm
MEQEMEHHOTD 1 NOCTORARHGTD TORE.

0530 ueHTpaneHeln KoHTponnep (MTEBH) {HYDC) master controd]: OLO00WSHHDS NOHATAE AN HO0OROWHALAK
YHpEANEHHA cHeTamel NMTEH.

Mpurmeda e —Usitpanssei kodtponnep NTEH momet BaiTe peanueioeds HA ypoBHE BUNoNR 1 (KW} nonoca.

0537 geyxnonwocHoe ynpaesnedwe [cuwcremel MTEBH) [(HVYDC system) bipole controd]: Crctesa ynpasnasus
SuNonA (oM. pecyEoE 12).

[5.32 ynpasneHdne nomoca (cucTemesl MTBH) [(HVYOC system) pole confral]: CucTema ympaanesHus Nonesca (o,
pHoyHoK 12

Mpuemedadws — Eonu e cocrae chotems NMTEH Ha axogut Gunonk(M), OOHAKO BROOMT GOWH WNH HECKOMNGED
MOFKCOB, TO YNPEENEHWE MONHNCE B33wMOOaRCTEYET & CHCTEMDR ynpasnaqna TNTEH.

05.33 cwetema ynpasneddn noacTasunu (NTBH) [[HYVDC) subslation controll: Chactama yrpasnssds, onansay-
SREAR ONA YIPEBENEHHA, MOHWTOPAHE ¥ 3301ATEE B Apeganas nogotady9E MTEH.

MpumevaHwe — CucTema ynpaaneHda nogotaduyae NTEH woxer GeiTe pEanM3cesHa Ha ypoese GUNons
W (M) MOmHICa W MOHET MMEHOBATLCH KAK NOKANEHER CUETEME YyIPAENnEHHA.

A& 34 ynpagnesne GunonA nogotaduyywe (MTTEBH) [[HYDC) substation bipole contral]: Cyctema ympaenessn Bu-
MONA NOQCTAEHWMA [CM. pacyHok 125

OB 35 cucTema ynpasneHdn nonoca nogcTaduwe (NMTBH) [{HYDC ) swbstation pola contral]: Cucrewa ynpagne-
HHA NOMEGE MOAETaHuMA [Cw. prucyHor 12).

OE 36 cucTema ynpaeneHWA npecbpazoearensHore yoTponcrTea (comwverter unit confrol): CHcrama ynpaene-
HHA, MCNOFLIVEMAN ONA YNPSEREEHAE, MOHWTOPVHIE 1 38MHTE DTASNEH Npesipas0earensHoD YoTPORCTEa (oM. pHOY-

HoK 12).
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Mpunoxenwe OB
[cnpaBoyHoE)

ConocTaBneHMe CTPYKTYPLI HACTOALLETD CTAHAapTa
CO CTPYETYPOW NPUMEHEHHOTD B HEM MEMOYHAPOAHOro cTaHgapTa

B memgyrapogHom crasgapte M3K 60633:201% « TepamurHonaris AnA CHCTEM SNSKTRONapEsaY NOCTOAHHDN TOKa
BRICOROM HANpR¥EHWA ([TTEH]): HEROTOpRE ONPEOENSHAH, OTHOCRLWMECH K O0H0H CMEICNOBRGA rpynne diyHegWE, obo-
PYOOEaHMA, FENEHAA, CREOYINT HE B MOMMHBCHDN NOCNSQOBaTensHO0CTH OpyT 33 Opyror, TAmKe HYMERAUMA NOOmyYHETOR
HECTORWEM CTEHSADTE, MoQWbKUMPOBSHHOMT NG OTHOWeHHD  M3K 60633:2019, 4amMBHKUNACE OTHOCHTENEHD MERTYHS-
POOHDIT CTAHOARTH W3-38 BEXAKYSHAR GONCNHATENBHEX NOgnyHETos, Kpome 310m, B MESSYHAROOHOM CTEHOAPTE BE0hH
rpEMYECKAR MATEPMAN CROMMNOHOBAH EMECTE W NOUEESEH NOCAE TEKCTA &rd QUHOBHOA 48acTi, Ho He oioasaysd xak
NpAnoKeHPe, ConocTaaneHws CTRYERTYPEl HECTORLEND CTaHOARTE OO CTPYETYRDA NRHMEHEHHDID MEROYHEPOOROND CTEH-

napTa npuesasHo & Tatnuue OB.1.

TaGnwuya JB.1

CrpyeTypa HACTORILETND CTAHOAPTA

Crpyerypa mexayrapranors cTangapra M3K EDELT 2010

511 Horwymapyiowiss HanprseHea (commuiating voltaoa |

5.11 Mpecipasoearent © KOMMYTIWAER © NOMOKLBH HOH-
Aencaropd (capacifor commutated converler)

5.12 MNpacbpazoearens ¢ SMEDCTHON oMMy TaUned; MEK
[capacitor commutaled converter (CCC)]

5.12 KoHTpanupyarelid © NoMOWEd nocnegoeaTensHand
roHOSHCaTOpa npeobpasoearene (confrolled sernes ca-
pacitor cornsartar)

513 NMpecbpazoearens © yNpAENAEMDA  NPOOONEHOHR
rommascaywal, MYTIK [contralled series capacitor con-
varter (CSCC])]

5.13 HommyTepyrowee HanpRseHne |commustating voltsge)

6.4 OoHoBeHTWNLHEA Bnok [single valva [unit}]

G531 OguHoYHBIE BEHTMNGL (yOTpoAcTEa) [single valva
junit)]

6.9 MuoroeasTWNEHER Onog; (MBE) [mulliple vaive (unif}
WL

5.3.2 CoctasHon BeHTHNE (yorpodcTeo) [AMWUY [multipla
wadve (undt) [MVLIY]

6.6 PazHen Gnox npeobpaacsaranA. GROE BEHTANBHLA
mpeobpazopaTens [converier phase block. converter valve
block)

6.7 MNaeHed BEHTANL (main valva)

G4 MasHbLlE BEHTARL [Main valve)

B8 WyHTypysowed BeHTWE (by-pass valve)

5.5 WyHTupyiowsi Bedmane (by-pass valve)

6.8 TuprcTopH=R Mogyne (Hhyristor module)

B.6 TupnoTopHed wogyns (thyristor maduba)

5. 10 Peaktopretd monyne [raactor rmadule]

5.7 PeartopHeil MOgynes (rasactor madula)

5,11 BaHmankHan cekldA {vahve seclion]

5.8 Cexyds saHmana (valve saction)}

5.12 BeHTuneHeA mogyne (valva module)

5.20 Mogyne sedTinRA (valve module)

5.13 TupucTopHaA AYexE (BeHTHnR); TH

[(walve) thyristar lene]]

(BEHTHMAA)

B.9 [Bertvne) TeprcTopHas Aqaexa [[valva) ihynhstor
lewal]

&.14 Onopa easmanA [valve support)

6,10 Onopa eeHTHng (valve supporl)

6.15 KolcTpyruks sesnanA (valve siructure)

G117 Konwctpysuws eeHminA (valve structure)

516 Wradh ynpaensHvA BEHTHNLHBIM Grigwon; WY {valve
base elactronics VBE)

5. 12 basgeet angrTpoHH Bnok gedting (VBE) {valva
base electronics)

617 Bnox ynpasnesns THRHETOpoM eaHTHRA: BY T Bed-
munaA [thyristor control unit {TCU} |, valve elecionics)

B 13 InestpoHHbIR Grox eeHTARA [valve electronics)
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ChiomvaHue matnuye: 8.1

C TEYETYHEA HBCTUALLSD CTangaprs

Crpvetypa MesgyHapogHoro ctakgspra MIK 806352014

§.18 OrpaHy4umens nepedHanpR#edrd  eedTirns; ONH
BEHTWNR (valve arrasier]

6.14 BaumanbHe# pazpraqde [vahae armesbar)

§.19 OrpaHu4uWTeEns nNepeHanprEaHnE - npeabpaloes-
reneHOND yorporcTea {convertar undt arraster)

6.15 Pai:pAroHqE npeabpaiosateneHOrd yoTpoAcTed (Con-
varier unit arrester]

.20 OrpaHyHuTent NEpEHanpPRMEHHR WWHE NOCTOARHD-
o ToKa NpetbpazoBaTensHore yoTpodcrea (convarter unit
d.c. bus arresier)

616 Pai:pAOHWE WAHE NoCTOAHHOMD Toka npecbpascsea-
TENRHOMD yeTpodcTea jcomeertar unit d.c. bus arresler)

§.27 OrpaHwHMTENE NEPEHANPAMEHWA CPEOREA TOYKN No-
CToARHOMS Toxa {midpairit d.c. bus ameaster]

G.17 FazpROHWE CPEOHEN TOHEN WKMHEl NOCTORHHOMD TOXS
{midpaint d.c. bus amastar)

.22 BedHmneHBIR peakTop (valve reactor)

G618 BammnbHwA peaktop (valve reactor}

6.23 MNpeobpaaoeatencHeiA TpaHohopMaTop (converier
transformer)

6.19 lMNpaobpaacearansHef Tpancdoprearop [convertar
franslarmer)

6.23.1 Ceroseea obmotin [line side windings)

6.19.1 OBMmoTted TpEHCOpMAETENE O CTOROHBL NAHWK
{line side windings)

f.23.2 BeHtvnedeis abmarsy (valve sidae windings)

6.19.2 BeHrwneseie obmoTey TpaHchopMaropa
[lransformer valve windings)

f.24 MabwriraHes AYERER

levals)

THRHCTORHES {redundant

6217 ypoBHd pesapeupoaHer [redundant leveals)

.25 AHOOHEIR Beliegod 2adTAnA [Yalve anode terminal)

622 AHoOMBIR BeiBOO BEHTHNR {valva anode lerminal )

§.20 Karoosed BeB08 BEHTANR (valve cathode terminal )

623 KaragHes eeledd geHTanA (valve cathode termiral )

BAT CommeTpudHas  moHononapras  ouctema [NTEBH
[symmelrical monopolar (HYDC) system]

BAT Mectvas GUNAONAPHEA CWCTEME NOCTORHHOID TOHA
{rigid DG current bipolar system)

8.18 MWecrsan BananApHan cuctesa NMTEH (ngid DC cur-
rent bipolar system)

818 Cummarpi4Han mokonarApHans cactama (TITEH)
[symmetrical monopolar (HWVDC) sysiem]

Pucyror 1 FProyHow 1
Pucynor 2 PucyHor 2
Pucynor 3 ProyHor 13
Pucynar 4 PucyHor 3
Pucynor 5 ProyHor B
Pucyrar & PucyHok 4
Pucynor 7 ProyHoR 5
Pucynor 8 PucyHok &
Pwycynaor 9 PrcyHok %
PucyHar 10 PucyHor 10
Pwcynar 11 PUCyHOR T
Pucyhar 12 ProyHor 12
Pycynor 13 PrcyHor 11

n pPAMaYaHWE — ConacTasneHwe CTPYETYPBlI CTAHOFPDTOR NPWBEOEHD YdCTH-HO ONs painanos 506 K
DCTaNEHBE Pa3gans]l CTEHASDTOE W MX HHEIE CTEYETY PHGE QNEMEHTE HOSHTHYHEL.
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Bubnuorpadina

[1] M3 GO0E0-551: 1905 MexayHapogHeld 3NExXTPOTEXHMYECKEHE cnogape. YacTe 551, Crnoear anektpadnea [In-
termational Elecirotechnical Yocabulary {|EV} — Part 551: Power electronics)

[2] MK BO146-1-1:200% MNpeobpazosatens nonynpoeggHakaese. O0Wwe TpeboBaHWA ¥ NMHERHEIS KDMMYyTALR-
OHHEE npechpascearend. Yacte 1-1. TerHWSECEAS YENOEWA HE OCHOEHEE TpeDoBaHIA
1 Semiconductar converlers — Ganeral requirements and line commulated converiers —
Part 1-1: Specification of basic reguiremeants)

3] M3K BO0E0-421:1900 blEsaoyHapOOHEI FNSETROTEXHUHECKHA CROeaps, Mnaea 421, Cunoewe TpaHoopMaTo-
pel W peakTopel [International Electrotechnical Vocabulary (IEV) — Chapter 427: Power
fransformers and reacions]

4] MIE GO050-436: 1990 MesogyHapOgHEIA ANSRTROTENHWSECHKHA ChoBape. MnEea 435, CHNoBbE KOHZEHCETODE
[Intemalional Eleciratechnical Vacabulary {IEV ) — Chapler 436: Power capaciions)

5] MK BO0E0-521:2002 MExgyHapaoHel  ANEKTROTSXHMYSCKMA chnoBape. Hacte 521, MonynpoesogHWkoBRE
NpABopel 1 MHTEFPaNEHRE cxemel [Intemational Electradschnical Vocabulany (IEV) —
Fart 521. Samiconductor devicas and integrated circuitsf

6] MIK GORE-801:1985 FMEsaoyHApOOHEIA ZNSETROTEXHWBCKMA CnoBape. [masa 601, [MTpoyIeonoten, NepagaqE v
PECNPE0EnEHHE 3NeKTPMHECKDE sHeprun. DEwue nonosednA [Intemational Electrotach-
nical Vecabulary (IEV] — Chapter 601 Generation, transmission and distribution of elec-
fricily — Generad]

71 M3IK GO050-514:2018 MemgyHapOoHLIA JNSKTROTEXHWHECKHA choBaps. Mactk G614, Bepabotsa, nepegads »
paECIpegeEneHe FnesTpoaHeprwd. JxcnmwatauwA [Intemational Electrotachnical Vocabu-
lary (IEV ) — Part 8 14: Generation, transmission and distribaution of alecthcily — Opsaration

[B] M3IEK B0053-805: 1983 be=qyHapooHBI AMeRTROTEXHMYECKKA cnoBaps. Maea G05. NpowasogoTen, nEapegEqa
M pacnpedensHE ANaETRASHERMA. 3NekTpuYscine nogoraduau [International Elactro-
technical Vocabulary {|EV) — Chapter 605: Generation, transmission and distribution of
electricily — Subsiation]

9] MIE GIOTE (Boe wacrd) Tparocthopmatopsl cHnoeese {Power transformers)
[10] MESK 60090 (eca HacTyn)  PazpsoHusd Ong 3aWdTel OT NEREHENPRMEHMA [Surge arasters)
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AndapUTHLIM YEAIATENL TEPMUHOB HA PYCCKOM AlLIKE

A
annapam ONA NepEXNH4EHWA H3 B03EPAT TOKEA Yepa3 ZRMAHY 923
annapam gnA Nepexno4eHHA Ha BO3BPaT MoK Yepe3 0DpaTHEIA NpoEDO 922
SAN3pam ANA NepEXNHOYEHWA H3 BOGEPAT Yepez 1eMmaM D83 paipsIEa ToKa 823
annapam OnA MepeXnH4EHHA WHHEl HEWTRANK 228
B
DanaHcwpoEka (TOKA] Nonwca 12.10
Gunone nogctTaHu«y NTBH g.10
ownone cucremsl NMTBH 8.6
ET0K MHOZ0SEHTILITE B 6.5
Grox o0HOEEHMLITEHAIL .4
BTN ggauﬁaauaamm BEHT LT EH B G.6
Snox opecbpazogantens faineid B8
DNoK yNpaeneHWA BeHTHNEMN 1.5
G0k Frpaenesus MUpUCmMopoM eeHmunq B.17
B
SENUYUHE FCIMEasKU 127
BEMAYAHA FCMaesu NOCTOAHHOTD HanprAEeHnA 12.7.2
BENHMYHHE FCMAasky NOCTOAHHOTS TOKS 1271
BEHTHNEL .3
BEHTHAL MaBHLIA By
BEHTHAL WYHTHRYHILLME 551,
8.5
BHNH4EHHE [BEHTHAR] TA2
BHNH4EHHE NOHOS ¥.28
S03Spam MoKE HePe3 I8MNH 819
e032pam moka 4epe: obpaTHEIA NpoBog g.20
EpeMA ECCCTAHOBNEHHA T.24
BpeMA BEGCCTAHOBNEHWA KEDHTHYECKDS ¥.24.1
BCTAEKA NOCTOAHHOMD TOHEA g.2.3
ECMagka NOCMORHHDZ0 Moka MHOZ0Y3A023n 8.2.4
BLIEDD BEEHTHNA AHOOHBIA B.25
EbIEDD EEHTHNR KATOOHbIA G.28
EbIKMHYAMIETE WUHL! HEUMPEnay 3238 MNAKILLWHA 827
BbILNHYSTENE WY HTHPYHIL AN 230
BbINpPAMNEHKE A
r
CPYTINE KoM MY TH YR AR 57
MPYNNE KoM MYy THRYHILAA aHoQHaR 5.2.1
FPYNNE KOMMYTHPYHILAA KATOOHAA
3
IFNAC NG TOKY 128
IANHPEHWE BEHTHNR FA7
IanWpaHuie npecbpazoaarens F.18
A0HI GOPMUDDEIHUA UMAOYALCE pa3peLueHHan ¥.13
zemnA nogotadHuay NTEBH 217
M
HMAYNLE (BEHTWNA} OTNMPaHWHA 7.14
MMNYNEC (BEHTANA) ¥NPIEMARKW WA ¥.13
30
PaspaboTka anekTpoHHOW Bepcun - nopTan GostExpert.ru 34/40

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-59027-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=62962
https://gostexpert.ru/gost/gost-59027-2020?utm_source=pdf&utm_medium=62962&utm_term=page

MoOCT P 39027 —2020

HHEEPTHROEAHHE 7.2
MHOYKETHEHOCTE HOHTYPE HOMMY TALWMK 5.8
K
KO MMy TILWHA 5.6
KOMMYTELUA JUHeUHaR 6.1
EDMANSBKT 3NEMEHTOE PelMCTOpa 9.10
KOHOEHCATOR MAHMHA NOCTOAHHOMND TOXKA FPO303alMTHEIA .14
EOHOEHCATOR NAHMH NOCTOAHHOMND TORS 2aWWTHEIR 9.14
KOHOEHCATOR (AMNLTRE rapMOoHUE HE CTOPOHE NEPEMEHHOND TOKa OCHOBHOM 0.6
EOHOEHCATOR (PMALTPa rapMoHiKE HE CTOPOHE NOCTOAHHOTD TOKA GCHOBHOW .5
KOHOSHCATOR MALTRE GONOAHMTENEHLIA by
KOHOEHCATOR (MALTPA HHIKOBONETHEIA a7
HOHOBHCATOPR WHHL! HERMpaTry (NoCTORHHOND TORS) 418
KOHCTPYKUMA BEHTANA 6.15
n
MUHUR 333eMTARLER 8.15
NHMHWA 3nekTponepega4d MTEH 812
M
OO SEHMUTEHNBIT 612
MOQYNE PEakTOpHLIA 6.10
MOOYNE pe3MCTOPH IR 8.1
MOQynE THPUCTORHBLIR G5
MOHONONE CHMMETPHYHBLIR B.16
MOCIT HeoOHopodHLIn 5.3.2
MOoCT oOHOpOdHEID .31
MOCT NpecbpaioEaTensEHbIA 6.2
H
HaNpasEneHWe {BEHTHNA) HENPOEDO AL EE 7.4
HanpagneHWs {BEHTHNA) obpaTHoe 7.4
HanpasneHWe (BEHTHNA) NPOEOORLLEE T3
HanNpagneHws (BEHTHNA) NpAMDS 7.3
HANPAXEHHE EOMMYTHRYHILEE 511
HENPAXEHWE HA BEHTANE 1.37
HanpRxeHHe obparHoe 7.8
HENPAXEHWE NPAMOE 7T
HEPYLWEHWE KOMMYTALNMA I3
8]
ODMOTHN BEHTHNEHEIE 5232
OOMOTHH CETEBLIE G231
oZpaEHUYLIMEens MEQeHINDRREHLUD SEHT WA 618
OZPAHUYLIMENE TEQEHATDRAEHUT NWHAK NOCTORHHOND ToOKa B
O2PaHUYLITIENE TEREHANDRKEHUDT NONKKCA NOCTOAHHOND TORR 915
OZpaHUYLIMENs TEpeHITpRREHUDT NpecbpazoBaTenbHOND YCTRPOWCTEA G149
CEpaHUYLIMENE MEQeHINDRREHUT PEaLTOPE NOCTORMHOND TOKA 8.3
oZpaNUYLmEens MEQeHSNTpRAEHUDT CPEOHER TOYEW NOCTOAHHOMD ToOKS 621
oZpaRUYLIMEens MEQEeHANDRASHUD WHHEl HERTRANKW (MOCTOAKHHOND TOKA) 9189
OZpaNUYUMEens MEpeHANPRAEHUT WHHEl NOCTOAHHOND TOKa NpecipaloBaTensHoro YyoTREHCTES 620
onopa BEHTHUNA G.14
OTHOUSHWE KEOPOTHEOMD 23MBIESHHA .32
OTHOWEHWE KOPOTEOMD 3aMBIEaHMA 3dhekTHEHDE 7.33
OTNUREHME EEHTHNRA 718
oTNUpaHMe npecbpazosaTens T4
H
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n
NageHKue HANPAMEHNA HA BEHTHNE 7.0
napa WyHTHRYHLWaA 5.5.2
nepaga4a OByxXnoacTaHUMOHHAR 221
nepegaYs MHoOronoaAcTAHUWWOHHARA 8232
nepakno4aTent ONA BHNHYEHWA NMHAFR H3 NapannensHy o pabory 829
nepeLno4aTENsE ANA BENMYEHWA NPe0ipaz0BaTENA HA NapannenkHy e paboTy 828
nepakno4aTent NOCTOAHHOND TOKa 821
nepeLno4aTenNt NOCTOAHHOND TOKS DRICTROOSHCT BY HOWHWA 820
nne4o NnpecbpazosaTenq 5.4
nney4s NpeotpalosaTend HeYNpaENASMOeE 542
nne4o NpecbpazoBaTenA ynpasnAemos 541
NOOHAKMEHHWE BLI0eNEHHDE 8.22
MOORMOYEHUE U30MUPOEaHHDE B8.23
nogcTadunA MIMMNT oreeTevTeEnsHan 2.49.1
nogerTaHuA NTBH npeocbpazosarensHan 2.4
MONKC NHHKMKW anekTponepegaqdu NTEH 2.13
nonyec nogetTadude MTEH g.11
nonwc cucTemMsl MTEH 8.5
npecbpazoBaHHE MOoKS 51
npecbpazoEaTent .1
npeobpazce Mets © EMECCMHOU KOMMYMaLUedl 512
npecbpazoBaTenk © NPHEONSHOR KOMMEHCALMER 515
npeobpaiceaMens C FNoSenReMol eMEOCTHOL KoMMymauen 514
npeolpaiceamens ¢ yNpaanReMol NROdOTEHOU KOMITEHC AL LET 513
ApOMERYVITION HeNpoeodAWLID T.26
ApOMERYTION Henpoeodawun copamybid .28
NQOMERYITION HENDOEODAWIE TDRMOT .27
MOMERYITION MO 0ORLLLLT 7.25
NPONYGE SXTHMEHUR T.30

F
PEarRTOR BEHTHNBHBLIA 6.22
pEAKTOP MWHERHLIA (MOCTORAHHOND TOKA) 82
peakTop ransTpa 812
perynAaTop (MMTEH) yeHTpan bHLIA 1.3
PEEMM BhINPAMATERR 71
peEM aeMmniiMpoBaAHMA KoNaDaHKue MOLWHOCTH 1a.7
peEKM depmmibuposaduR CyOCUNXDONNEIX KPYMWTEHEX §OmeSaHu g 10.10
pEEMM MHESPTORA 7.2
pPeEKM paboTkel © UFOMUDOEaNHDL CEMBbMT 10.8
DENMLM YOS EnsHUs 101
PEEKMM YNPaBNEHNA AKTHEHOHE MOLHOCTEK 10.4
PEEMM YNPEBNEHNA HANPAKMEHNEM NEPEMEHHOND TOKA 108
PEEKMM YNPEBNEHNA HANPAMEHNEM MNOCTORHHOMND TOKE 10.2
PEEMM YNPEBNEHHA PRAKTHEHOH MOWHOCTEMY 10.5
PEEKMM YNPEBNEHNA TOKOM 10.3
PEEMM YNPaBNEHHA YACTOTON 106
PEEKMM HaCTOTHOH PaIrpysEn 10.11
peincTap hunsTpa 9.8

C
CEHLUA SEHIMUTEHIR B5.11
CHCTEMA JAWNTE! BEHTHNA 11.8.3
CHCTEMA JAWMTEI NPpe0dpa3loBaTeNEHOrD yCTPORCTEE 11.7.5
CUCMena KoopduHay Uy palomsi yompolcime ynpaaneHus npecstpaioBaTensHoONs yCTPoOACTES 11.7.1
CHCTEMa MOHUTORPWHIE BEHTHNA 11.8.2
CHCTEMA MOHUTOPWHIE NPe0Epa30BaATENEHOMND YCTROACTES 11.7.4
CHCTEMa Nepegayn anesTpoadeprun NMTEBH g.2
a2

Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 36 /40

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-59027-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=62962
https://gostexpert.ru/gost/gost-59027-2020?utm_source=pdf&utm_medium=62962&utm_term=page

cucTesma MTEH

cucTesa MTEH acuMmeTrpu4Han

cucTesma NTEH GunonapHan

cucTesa MTEH GvnonrpHan #ecTEanA

cucTesma NTEH mosocnonApHan

cucTesa MTEH soHononRpHaR CHMMETEHYHAR

cHucTesma NTEH vepesepcusnan

cucTesa MNTEH peespocueHan

CHCTEMA YNPABNEHNA

CMCTEME YNPABNEHWA Banonem

CHCTEMA YNPAENEHWA DUnonem noOcTaHumMM

CMCTEME yNpaaneHwA Soures yed odwold nodemanuued MTEH
CHCTEMA YNPABNEHWA SATHIHEHLIEM BEHTHNA

CHMCTEME YNPABNEHWA SXTHYEHUEM NpeoipazoBaTENEHOMD YCTROWCTES
CUCEME YRPSETeHUR MEoZonodemadyworyoy cucmesod MITEH
CMCTEME YNPABRNEHWA NEPEMEHHOIT TOKE MHTErPHPOBaHHARA
CHCTEMA YNPABRNEHWA MOOCTAHLMER

CHMCTEME YNPABNEHWA NOMOCOM

CHCTEMA YNPABNSHWA MOMOCOM NOACTAHLHK

CMCTEME YNPABNEHWA NOCTOAHHOMD TOKA WHTEMPWPOBAHHARA
CHCTEMA YyNPABNeHWA Npeofpa0BaTeENEHEIM YCTPOACTEOM
CHMCTEMA YNPABNEHWA YCTPORCTEOM NEQEKNHMEHMA OTNABK O0MOTOK TPaHctopmaTopa
npespaloBaTENLHOND YCTPOWCTES

COSOMHEHWE NPE00paIoEaATENEN NOCREODEATENEHOE
COCTOAHWE ZAKPRITOR

COCTORAHME 2aMepmos

COCTOAHME HENPOEDOALLEE

COCTOAHME OTHPRITOR

COCTOAHWE NPA DOPaTHOM HENPAKEHHA ZAHPLITOE

COCTORAHME NPM NPAMOM HANPANMEHMH 3aKpEITOS

COCTOAHWE NpoBOoOAWes

cocToAHWE paboves

cxema npeobpazoBaTensHan

cxema npeoipaloEaTensHAR MOCTOBER

TOH OGpaTHLIA

TOK NPAMOR

moyra oSleso NPUCoedUHeHURA

TOYEa 00WErD NPHCOEAWHEHWA — CTOPOHE NOCTOAHHOND TOER
TpaHcthopMaTop npecbpazoEaTENEHbIA

Yron BEMHE4EHWR i
¥NON KOMMYTAWMK ¥

Yron ONepedeHnA BKnoYe s i

Yron OTENHYEHAR G

Yron NoracaduA o

YNpaBeneHwe i

FpaemeHUE &

FOpaeTeHUe BHNHINEHIEA

ynpaanenwe npeobpazoBatensHore yoTpoORcTEa hazoeoe MHOMEMAQYANLHOS
ynpaenenue npeofpaioeamensH020 YomMpoicmea haiosens CUMMEMpUYHIS
FODSETEHUE NDU I MUHUMPM

¥OpaeqeHue mpu d MUHUMYM

¥OpaeTeHus paeH OUHITIEREATEHOE

ynpaeneHue dazosos

FCImaaxa noGIMoRHHOSD MOKE, 338UCcAWER Om MOCMOAHNOS0 HEMDRMEHUR

yompoicmen dif KoMOEHCSLUL DEARMIUTSHONE MOWHNOCTIL

YCTPOHCTEBO NpechpazoEaTensHoe
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5.1
8.8
B.7
B.1B
5.a
BAT
8.3
B4
111
11.4
11.6.1
112
11.8.1
11.7.2
11.2.1
11.8
11.8
115
11.6.2
1.9
1.7

1173
521
n
T.36
n
T8
7112
714
7.5
735
52
5.3

T B
7.5
824
5.25
623

.20
T.22
T
r.23
r.2a
12.3
12.5
7.4
121
122
124
1245
12.2
T14
124
9.3
6.1

33

37/40


https://gostexpert.ru?utm_source=pdf&utm_medium=62962
https://gostexpert.ru/gost/gost-59027-2020?utm_source=pdf&utm_medium=62962&utm_term=page

rocT P 59027—2020

it

UTEMPD SLICLULY SADMONLK HA CTOROHE NEPEMEHHOND TOKA 5.24

HANLETE rAapMOHWK HE CTOPOHE NEPEMEHHOND TOKA 2.1

UNETR TAPMIHWE HA CTOPOHE NOCTOAHHOND ToKa 9.4

MNLTH HA CTOPOHE NOCTOAHHOND TOES BLICOHOUACTOTHEIM 825
u

UENk NOCTORHHOM TOE Oes NPy wan 213

LENE WYHTHRYHILaR 5.0
Y

YHCAD KOMMYTALWE g 510

HHCAD MyNECAUMA D 54
1]

wHag YyNpagEneHKWA BEHTHNEH M GHNoRomM 516
a

AMNEKTPOO 33 38MMA LM g2.14

SMEMEHT pRIMCTOPA 2.9
H

FYelRd (BEHTANA} MUpUCmopHan .13

AYEHAHA THRHCTOPHBIE M30BITOUYHEIE 5.24

34
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¥OK 621.314:006.354 OKC 28.240.01

Kniouepsie cNOBA; NepanaYa NOCTOAHHGNS TOKS BRICOHOND HANPAMEHMA, MOCToBaA NpeatpasneaTensHan cre-
Ma, NpeotpalneaTensHoe YCTROACTRED, BEHTHNE, NpeoBpalopaTensH bl TRAHCOPMATOR, DENMM BaINDAMKTE-
NA, PEXFLM MHEERTODA, CHCTEMA YPaBAEHKA
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Pepaxrap B.H. Wivensyos
TexHquackdil pegaktop HLE. Yepankoas
Koppexrop JT.C flwceqno
Komneromepran sapotia f1A. Kpy2oeal

Cpans B vabop 28112020 Moanucamws B nedate 253 12 2030 Topsar Gl=Ed L'u'a Faprrtyna Apaan.
Sen, maw, o, 4,685 Wyewzn. n 4,08,
MogroTopnena e OCHOBE SNECTPORSEH BEECAE, TEegsETRENEHHON Pa3padoTankDm CTaRGapTa

Cosgare B agdanarcd donandanan oo T « CTAHSAPTH He O P4«
AnE KOMAASKTDRHEA Pegapaneroio andopsaudadnarg forga crasgapron, 117218 Mocssa, Haswsoaceed np-1, g 31, k. 2.
www.gostinfoond  infoi@gostinf g
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