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Mpeancnosue

1 NOArOTOBJ/IEH OTKpbITbIM aKuMOHEpHbIM 06LWecTBOM nHay4YHO-uccnefoBaTesibCkUini MHCTUTYT No
nepegaye 3M1€KTPOIHEPTUN NOCTOSHHBIM TOKOM BbICOKOTO HanpsikeHusa» (OAO «HUWMT») Ha ocHoBe co6-
CTBEHHOrO NepeBoja Ha PYCCKWI 3blK aHr/10513bIYHOW BEPCUN CTaHAapTa, yKasaHHOro B MyHKTe 4

2 BHECEH TexHunyeckuMm KOMUTETOM No cTaHgaptusaumm TK 016 «9neKkTposHepretukar»

3 YTBEPX/IEH W BBEAEH B AEWCTBUE MNpukasom depepasibHOro areHTcTBa Mo TEXHUYECKOMY
perynnpoBaHuio n MeTposorum ot 25 Hosbpsa 2020 r. Ne 1166-cT

4 HacTtoswmii cTaHgapT aBnseTca MoANGMLMPOBaHHBIM MO OTHOLLEHMNIO K MEXYHapOAHOMY CTaHaap-
Ty M3K 60700-2:2016 «BeHTUNM TMPUCTOPHbIE A1 Nepefayn 31eKTPO3HEPrum NOCTOSHHOTO TOKa BbICOKOTO
HanpshxkeHua (MTBH). Yactb 2. TepmuHonorua» (IEC 60700-2:2016 «Thyristor valves for high voltage direct
current (HVDC) power transmission — Part 2: Terminology»] nyTem nsmMeHeHusa oTgeNbHbIX opas. c/ioB, CChbl-
JIOK. KOTOpbIE BblAe/IeHbl B TEKCTE KypPCMBOM, a Takke NyTeM U3MEHEeHWUs cofepaHus OTAEesIbHbIX CTPYKTYp-
HbIX 3/1EMEHTOB, KOTOPbIE BblENEeHbl BEPTUKA/IbHOW NIMHUENR, PacnofioXeHHO! Ha Nonsx 3aToro Tekcta. Opu-
TMHA/TbHbIA TEKCT 3TUX CTPYKTYPHbIX 3/1IEMEHTOB MPYMEHEHHOT0 MEeXAYyHapoAHOro cTaHaapTa u 06bsACHEHNA
NMPUYNH BHECEHUS TEXHUYECKUX OTKNOHEHWI NpuBefeHbl B AONOTHUTENBHOM Npuaoxernun Ab.

B HacToALWMIA cTaHAaPT BHECEHbI AOMNO/HUTENbHbIE MOMOXEHUS, NPU 3TOM OHU BblAE/EHbl KYPCUBOM C
noAyepkMBaHeM, a 06bACHEHUS MPUYUH UX BKIIOYEHNA NPUBEAEHbI B NPUMeYaHnsX.

CTpyKkTypa NpYMEHEHHOTo MeXAyHapoAHOro ctaHjapra M3MeHeHa An1A NpuBefeHNs B COOTBETCTBME
C npasBuiamu, yctaHosneHHbiMu B TOCT 1.5 (pa3gen 9). CpaBHeHWe CTPYKTYpbl HacTOsLLero ctaHgapTa co
CTPYKTYPOW yKka3aHHOro MexayHapo4HOro ctaHjapTa npuBefeHo B 4ONOIHUTENIbHOM NpuaoxeHun AB.

BHeceHne yka3aHHbIX TEeXHWYECKMX OTK/IOHEHWI HanpasfieHO Ha yyeT NoTpebHocTeli HauWoHaNbHOM
3KOHOMWUKM Poccuiickoil ®efiepaummn 1 ocobeHHocTeli 06beKTa cTaHAapTM3auum, xapakTepHbix ans Poccuii-
cKoii depepaunm.

MexayHapoaHblli cTaHAapT paspaboTtaH MogkommuTeToM SC 22F «CunoBas aNeKkTpoHWKa 418 CucTem
nepejauv v pacnpefeneHus 3neKkTpoaHeprum» TexHuyeckoro komuteTa TC 22 «Cuctembl 1 o6opyfoBaHue
CW/I0BOI 3N1EKTPOHMKM» MexayHapoaHol anekTpoTexHuyeckoin kommuccum (IEC).

HaumeHoBaHue HacTosALero ctaHjaprta U3MEeHEeHO OTHOCUTE/IbHO HauMEHOBAaHUA yKa3aHHOTo MexXay-
HapofHOoro ctaHaapTa s npusegexusa B cootsetcTene ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

CBefleHnsi 0 COOTBETCTBUM CCbIJIOYHBIX HALMOHa/IbHbIX CTaHAAPTOB MeXAyHapoAHbIM cTaHJapTaMm, uc-
MoJIb30BaHHbLIM B KAYECTBE CCbIJIOYHbIX B MPUMEHEHHOM MEeXAyHapoA4HOM cTaHAapTe, NnpuBefeHbl B [0MoJ-
HUTeNbLHOM npuaoxexHun JA

5 BBEJEH BIEPBbIE

MpaBuna npuUMeHeHUs HacTOSALWEero cTaHfapTa yCTaHOB/eHbl B cTaTbe 26 defepasbHOro 3akoHa
oT 29 moHA 2015 r. Ne 162-®3 «O cTaHgapTwusauun B Poccuiickoii ®epepauun». VHdopmauus ob
U3MEHEHNAX K HacTosWweMy CTaHgapTy ny6nkyeTCs B eXXerogHom (Mo CoCTOosSHUIO Ha 155HBaps TeKyLwero
rofa) UHOpPMaLMOHHOM yKasaTesne «HauuoHasbHble CTaH4apThi», a ohULMabHbIA TEKCT U3MEHEHWI
M NONpaBOK — B €XeMeCA4YHOM WHC(OPMAaLMOHHOM ykaszaTene ((HauuoHanbHble cTaHgapTbi». B cnyuvae
nepecMoTpa (3amMeHbl) UM OTMeHbl HACTOALWEro cTaHAapTa CooTBeTCTBYLEee yBeJoMIeHe bygeT
ony6NKOBaHO B 6GnMKaillieM BbIMYCKE €XEeMECSUYHOro MH(opMauMOHHOro ykasaTensa «HaunoHanbHbH
cTaHgapTbi». CooTBeTCTByWLWas WHDOPMaLMs, yBeLOMMEeHNe W TeKCTbl pasMellanTca Takke B
MH(OPMAaLMOHHON cnucTeme obLero nofb3oBaHusa — Ha ohrumanbHoMm cainTe defepasnbHOro areHTCcTBa
Nno TEexXHUYEeCKOMY pPeryinpoBaHuio n MeTposaorum B ceTun HTepHeT (Www.gost.ru)

© CraHgapTuHdopMm. ogpopmieHune. 2020

HacToswuii ctaHAapT He MOXeT 6bITb MOTHOCTHIO WU YACTMYHO BOCNPOU3BEEH, TUPAaXUPOBAH U pac-
NPOCTPaHEH B KauYecTBe 0hULManbHOTO N3gaHns 6e3 paspelleHns defepasibHOro areHTCTBa No TEXHNYECKO-
My peryMpoBaHuio 1 MeTposiorum
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FOCT P 59029.2— 2020
(M3K 60700-2:2016)

HALWOHANBbHBW CTAHALAPT POCCUMCKOWN OELEPALUMN

MEPEOAYA SNIEKTPOSHEPT M MOCTOAHHBIM TOKOM BbICOKOIO HAMPAXEHUA.
BEHTUAN TUPNCTOPHBLIE
YacTb 2

TepMuHbI 1 onpeaeneHus

High-voitage direct current transmission. Valves thyristor. Part 2. Terms and definitions

fNaTta sBegeHna — 2021—01—01

1 O6nacTb NPUMEHeHus

HacToawmin cTaHgapT ycTaHaBNMBaeT TEPMUHbI U OnNpeAenieHns NOHATUNA, OTHOCALWNXCA K Tu-
PUCTOPHLIM BEHTUSIM, UCMO/b3YEMbIM B CUCTEMAX Nepefayn 3/71eKTPO3IHEPTMU NMOCTOSIHHOTO TOKa BbICOKOTO
HanpsxeHus ¢ npeobpasoBaTesiAMN C IMHENHOK KOMMYTaLMel, MOCTPOEHHbIX HA OCHOBE MOCTOBBIX MpPeob-
pasoBaTesibHbIX CXEM Y CRyXalMx 4158 Npeobpas3oBaHNs NEPEMEHHOro Toka B NOCTOSAHHbIA unn (1) NOCT OSH-
HOr0 B MEPEMEHHbI.

2 HopmaTuBHbIE CCbIIKU

B HacToAwem cTaHfapTe UCnoib30oBaHa HOPMaTUBHAA CCblka Ha cnefyoLwmnin ctTaHaapT:
FOCT P 59027—2020 (M3K 60633:2019) lMepefaya 371eKTPO3HEPrUN NOCTOAHHbIM TOKOM BbICO-
KOro HanpshXeHusi. TepMUHbI 1 onpejeneHns

MpumMmeyaHue — Mpy NOML30BAHUN HACTOSLLMUM CTAHAAPTOM Lie/1eco06pasHo NPOBEPUTH AeiCTBIUE CCbITOUHBIX
CTaHAapToB B MH(OPMALMOHHOI cUCTEME 06LLEro Nob30BaHUs — Ha ouLManbLHOM cailTe defepanbHOro areHTCTa no
TEXHUYECKOMY PETY/IMPOBAHUIO N METPOJIOTUN B CETU IHTEPHET WU MO €XEroAHOMY UH(DOPMAaLMOHHOMY yKasaTe o «Ha-
LMOHaNbHbIE CTAH4APTbI», KOTOPbIA 0Ny6/MKOBaH NO COCTOSIHUIO HA 1 AiHBaps TEKYLLEero roAa, v no BbiNyckam exemecsu-
HOTO MH(POPMALMOHHOTO yKa3aTens «HaunoHabHble CTaHAAPTLI» 3a TEKYLW Ui rof. EC/iv 3aMeHeH CCbISIoUHbIA cTaHaapT,
Ha KOTOpbI fJaHa HefaTUpoBaHHAs CCbika, TO PEKOMEHAYeTCs UCNO/b30e3Th AeCTBYIOLLYI0 BEPCUIO 3TOr0 cTaHaapTa
C y4ETOM BCEX BHECEHHbIX B fAHHYI0 BEPCUI0 3MEHEHNA. EC/IM 3aMEHEH CCbI/IOYHbIN CTaHAAPT, Ha KOTOPbIV AaHa aaTtu-
poBaHHas ccblfika, TO PeKOMEHAYeTCsl UCMO/b30BaTh BEPCUIO 3TOr0 CTaHAApTa C yKa3aHHbIM Bbllle F040M yTBEPXAeHUs
(npuHATKS). ECniv nocnie yTBEPXKAEHNS HACTOSALLEr0 CTaHAAPTa B CCbI/IOYHBIA CTAHAAPT, HA KOTOPLIA AaHa AaTMpoBaHHas
CCbIfIKa, BHECEHO M3MEHEeHWe, 3aTparuBatoLLee nosoxKeHne, Ha KOTopoe AaHa CCbi/ika, TO 3TO MOJIOKEHNE PEKOMEHAyeTCs
NPUMEHNTL 6€3 yueTa AaHHOro n3MeHeHUst. ECNM CCbIIOYHbIV CTaHAApT OTMEHEH 6€3 3aMeHbl, TO MOJIOKEHNE, B KOTOPOM
[laHa CCbliKa Ha Hero, PeKOMeHAYeTCcs NPUMEHSITb B YACTM, He 3aTparnBaloLleii aTy CCbIKy.

3 O603HavYeHus n cokpaw,eHus

3.1 O603HayeHuns

B HacTosWEM cTaHAapTe NPYMEHEHbI ClieAyloLLie 0603HAYEHMS:
a — Yron BK/OUEHUS;

(L— yron onepexeHust BK/IHOYEHNS:

6 — yron noracaHusi, yron oTKIoUeHuUs:

y — Yros KoMMyTaLuu.

N3paHue oguymansHoe



FOCT P 59029.2—2020

3.2 CokpalleHus

B HacToALeM cTaHfapTe NpYMeHeHbl CnefyloLme CoKpaLleHuns:

BYT (TCU) — 6510k ynpaBneHus TMpucTopom;

MBB (MVU) — MHOrOBEHTU/IbHbIV 6/10K;

®T (LTT) — choTOTUPMCTOP (CBBTOYNpPaBsieMblii TUPUCTOP);

WY (VBE) — wkac ynpaBneHus BEHTUNbHbIM 6/10KOM:

QYT (ETT) — aneKkTpUYecKn ynpaBnisemblii TUPUCTOP:

MpumeyaHune — lNpuBefeHHble Bbllle AOMOMHUTE/IbHLIE MO OTHOLWEHUIO K MPUMEHEHHOMY MeXAyHapo4HOMY

CTaHAapTy COKpalleHUs Hanpas/ieHbl Ha yyeT 0cob6eHHOCTell 06bekTa CTaHAapTU3auuu, xapakTepHbix gna Poccuiickoi
depepauyuu.

4 0O6wme TepMMHbI, OTHOCALLMECS K CXeMaM npeobpasoBaTteneii

4.1 npoo6pa3oBaTesibHOO Nsieyo (converter arm); YacTb CXxeMbl MOCTa MeX/y TOUKOI, K KOTOpOoii
npucoeanHeH asHblli BbIBOA NePeMeHHOro ToKa. U Bb/BOAOM NOCTOAHHOIO TOKa.
4.2

npeo6pasoBaTenbHbI MOCT (MOCT) [(converter) bridge)]; O6opyfoBaHue, UCNOJIb3yeEMOE ANS1 KOM-

nnekTauum MocTOBOM NpeobpasoBaTesIbHOWM CXeMbI U LYHTUPYIOLLETO NieYa, eC/IM OHO UCNOb3yeTCs.
[FOCT P 59027—2020, nyHKT 6.2]

MpumeuyaHne — TepMUH «MOCT» MOXET UCMO/MbL30BATLCS A/ HA3BaHUsS MOCTOBOI NpeobpasoBaTesbHON cxe-
Mbl UM 060PY0BaHMUS, KOTOPOE 06Pa3yeT Takylo CXEMy.

A — BblBa/bl MEPEMEHHOTO TOKa; B — BbIBOAbLI MOCTOSIHHOTO TOKa; C — OrpaHu4YuTe/ib MepeHanpsxeHnii npeo6pasoBaTebHOr0 YyCTPOii-
ctBa. O -+ WYHTUPYIOW KN BbikNOYaTeNb; E orpaHnunTens nepeHanpskeHuii WnHb NOCTOAHHOTO TOka Npeo6pas3oBaTeIbHOrO yCTPOWt-
cTBa. 1 — npeo6pasoBaTesibHblii TpaHcopmaTop; 1-- orpaHMunTesb NepeHanpsHKeHUit BEHTUNS; 2 — MOCT

PucyHok 1 — lMpumep npeo6pa3oBaTefibHOro ycTpoicTaa
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4.3 npeobpasoBaTefibHoe ycTpoiicTBo {converter unit): JelicTBylLLEE YCTPONCTBO, BKIOUaOLLEE
BCe 060pyaoBaHue, NoAKN0YEeHHOEe MeX/y TOUYKOWM 06Lero NpucoeiMHeHNs Ha CTOPOHe NePeMEHHON0 Toka
M TOYKOW 06LLEr0 NPUCOEAMHEHNS HA CTOPOHE NOCTOSHHOrO MokKa. cofepallee OAWH WU HECKONbKO
npeo6pasoBaTeNbHbIX MOCTOB, OAVH WU HECKO/IbKO NpeobpasoBaTesbHbIX TpaHcopMaTopoBs, 060pyao-
BaHWe 4111 ynpaBieHns yCTPONCTBOM, 3alUMTHY U KOMMYTAaLMOHHY0 annapaTypy U BCnoMoraTe bHble
YCTPONCTBA, EC/IN TaKOBble UMEeTCA, cayxaliee Ans npeo6pasoBaHus NEPEMEHHOro Toka B NOCTOSH-
HbI/ WM HA060pOT (CM. pUCYHOK 1).

NMpnumevyaHune — Ecnu npeobpasoBaTesibHOE YCTPOMUCTBO COCTOUT U3 ABYX NPeo6pasoBaTefibHbIX MOCTOB, (has-
Hble HanpsKeHUst BEHTUbHbIX 0GMOTOK KOTOPbIX CABUHYTLI MO OTHOLIEHWIO APYT K ApYry no ¢ase Ha 30*. To npeobpaso-
BaTe/IbHOE YCTPOCcTBO 06pa3yeT 12-MMnyibCHOe YCTPOICTBO.

5 YcnoBus paboTbl BEHT WS

5.1 npsAmoe HanpasneHue; nposofsuwee HanpasneHue (forward direction): HanpasneHve Toka B
BEHTU/IE, NPU KOTOPOM TOK TeyeT OT aHoAa K Katogy.

5.2 obpaTHOoe HanpaBfeHue; HenpoBoslee HanpaBneHne (reverse direction): HanpaeneHne Toka
B BEHTW/IE, NPV KOTOPOM TOK TeyeT OT Katofa K aHogy.

6 KOHCTpyKUMS TUPUCTOPHOTO BEHTUSA

6.1 Tupuctop (thyristor). MonynpoBOAHNKOBLIA NpMGOP C TpeMS Wan 6onee p-n-nepexofamu. NUMer-
LM ABA YCTONUYMBLIX COCTOSIHUS — 3aKpblTOe (COCTOAHWE BbICOKOrO COMPOTWBEHNSA) N OTKPbITOe (COo-
CTOSIHWE HU3KOF0 COMPOTUB/IEHUSI) — U CMOCOGHBI NepektYaTbCa U3 OTKPbITOTO COCTOSIHUS B 3aKpbiTOE
COCTOsIHMeE.

MpumevaHunsn

1 Mpu6opbl, UMetoLL e TPeXCOiHY0 CTPYKTYpY, HO o6iajaloLe nepekaoyalLWmnMm xapakTepucTmkamm nogo6Ho
YyeTblpexcoiHbIM npnbopam, Takke MOryT UMeHOBaTbLCS TUpUcTopamu.

2 TepMuH «TUPUCTOP» WCMNOMb3yeTcA B kayecTBe 06LLero TepMuHa s 0603HAYEHUA BCEX YCTPOWCTB, WMEIOLLMX
4eTbIPeXCOlHYI0 pP-N-p-N-CTPYKTYPYy. DTOT TEPMUH MOXET MCMO/1b30BaTbCs A5 060ro ycTpoiicTBa U3 cemeincTsa Tupu-
CTOPOB. €C/IN TakoB ynoTpebieHne He NPUBOAUT K HEONpPeAeNeHHOCT UM HenpaBubHOMY NOHWMaHMWI0. B yacTHOCTH,
TEPMUH «TUPUCTOP» LWIMPOKO NpUMeHsieTca ANnA 0603HaYeHns 0AHOONEePaLVOHHOr0 TPUOAHOTO TUPUCTOPa, paHee NMeHo-
BaBLUEroCs Kak «KpEMHWEBBII YyNpaBAsieMblii BbINPAMUTENb».

3 TupucTopbl MOTYT 6bITb 371EKTPUYECKM ynpaBasembiMu Tupuctopamm (YT, (ETT)) nnu poToTmpucTopamm [T,

Gnt

6.2 anekTpuyeckn ynpasnsemMblii Tupuctop; AYT (electrically triggered thyristor (ETT)]: Tupuctop,
nepekyeHre KOTOporo M3 3akpblTOro COCTOSHAA B OTKPbITOE OCYLLEeCTBASETCA NOCPeACcTBOM nojayv
9/1eKTPUYECKMX UMMY/IbCOB Ha YNpaBsoLLnil 3/1eKTpo4 TupmcTopa.

6.3 choToTupuctop; T [light triggered thyristor (LTT)]: TupucTop, NepeknoyeHre KOTOpPoro 13 3akpbl-
TOro COCTOSIHUA B OTKPbITOE OCYLECTBASETCA MOCPEACTBOM MOJAyy CBETOBbIX UMMY/IbCOB Ha y4acToK
CBETOYYBCTBWTE/ILHOIO C/1051 B COCTaBE YNpaB/siloLLEro afnekTposa Tpuctopa.

6.4 pemndupyrwowan yenb (damping circuit snubber circuit): Llenb (kak npaBuno, cocrtoswas us no-
cnepfoBaTesibHO NOAK/TIOYEHHOTO pesncTopa W KoHAeHcaTopa), NoAK/IYeHHas napannesnibHo TUpUCTopy AN
CHWKEHUS aMNAINTYAbl Nybcauuii HaNpsHXKeHWsa Npy 0T KIOYEHUN TUPUCTOPA.

6.4.1 pemndupyolwmnii KOHAEHcaTop, crnaxunsBawLwWwuii koHgeHcaTop (damping capacitor, snubber
capacrtor): KoHgeHcaTop, NoAKM0YEHHbIV napanienbHo TMpCTopy (kak Nnpasuio, nocnefoBaTenbHO C pesu-
CTOPOM) AN1S1 CHUKEHNUA aMNANTYAbl NepeHanpsXXeHnsa nNpyu 0T KIYEHUN TUPUCTOopa.

6.4.2 pemndupyrLWnin peamcTop, crnaxusawwnini pesuctop (damping resistor, snubber resistor);
Pe3uncTop, NoAKIoYeHHbIn NapannenbHo TUPUCTOPY (NocnefoBaTeslbHO C KOHAEHCAaTOPOM) AN orpaHnyeHus
ToKa pa3spaga gemndumpytoLiero KoHgeHcaTopa nocsie BKAYEHNS TMpUCTOPa.

6.5 BbipaBHMBaKwLWMin pesnctop noctosaHHoro Toka (DC grading resistor): Pe3nctop, NoAKYEHHbI
napannenbHO TUPUCTOPY A1 BbiPaBHUBAHUA NOCTOAHHOW COCTAaB/AOLLEN HANPSXXEHNSA MeXAay TupucTopa-
MW. BO3HVKaloLWel n3-3a pasbpoca BeUUMH 06paTHbIX TOKOB TUPUCTOPOB.

NMpumeyaHune — B HEKOTOPbIX KOHCTPYKLMSIX BblpaBHMUBAIOLWUI PE3NCTOP NMOCTOSIHHOTO TOKa Takke pa6GoTaeT B
KayecTBe BbICOKOBO/IbTHOIO Nfieva Ae/UTENS HANPSXXEHUA A5 U3MEPEHNS HaNPsHKEHUA TupucTopa.
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6.6 pagmnatop oxnaxgeHusa (heat sink): 3neMeHT KOHCTPYKLUWM BEHTUNSA, NpefHa3HauyeHHbId ansa ne-
pefauv Tenna, NPOU3BELEHHOTO TUPUCTOPOM(aMU) U APYTUMIU KOMMNOHEHTaMU, BXOASLLMMU B COCTaB BEHTUNS,
€C/IM TaKoBble UMEeTCA, TEeNN00TBOAALEMY TENNOHOCUTENI (KNAKOCTW, BO3AYXY U APYTUM).

6.7 3axumMHasa cbopHas TUpUCTOpHas KOHCTpykKuus (thyristor stack, thyristor damped assembly):
MexaHunuyeckasi c60pHasi KOHCTPYKLMSA, COCTOALLAA U3 HECKObKMX TUPUCTOPOB U PaAMaTopoB OXaXAeHNs
MeXay HUMU, KOTOPblE CKPEMNEHbI C MOMOLLbI U30/MPYIOLLENO MEXAHNYECKOTO (OUMKCUPYIOLLErO YCTpOIiCTBA.

MpumeyaHune — dukcayms BbINOMHAETCA, Kak NPaBWI0, ANCKOBOW NPYXWHO.

6.8

OHOBEHT UNbHbIN 610K (single valve unit): EgMHas KOHCTpyKUWS, coaepxallas ToMbKO OAUH BEH-
TUNb.
[FOCT P 59027—2020. nyHKT 6.4]

6.9

MHOFOBEHT UNbHbIA 6710k, MBB (multiple valve unit. MVU): EgnHasn KOHCTpyKUuus, cogepxaiias 60-
nee YeM OfIVH BEHTWU/b.
[FOCT P 59027—2020. nyHKT 6.5]

MpumeuvaHnne — Mpumepamm COCTaBHbIX MHOFOBBHT U/IbHbIX 6/10KOB IBNSAOTCA ABOWHbIE BEHTUN, CUETBE-
PEeHHble BEHTUAN U 610K 13 BOCbMU BEHTUNEN, Ka)KAbIIZ N3 KOTOPbIX COCTOUT U3 ABYX, YeTblpeX U BOCbMU NMNOAKMHYEHHbIX
nocnefoBaTenibHO BEHTUEN.

6.10 TMpUCTOPHLIA BeHTUNb (thyristor valve): KomnnekTHoe camocTosTesibHO paboTarllee ynpas-
NiiemMoe yCTPOCTBO, HOPMasibHO NMPOBOAALLEE TOK TO/IbKO B O4HOM HanpasneHun (NPAMOM HanpasneHun) un
crnocobHoe paboTaTb B KauecTBe npeobpa3oBaTesibHOro njaeya B MOCTOBOI Npeobpas3oBaTeslbHON cxeme
(cm. pucyHoK 2).

611

TupucToOpHas aveiika; TH (valve thyristor level): YacTb BeHTMNS, BkAvawLas B ceba TupucTop
WM napanfienbHo CoeAnHEHHbIe TUPUCTOPbLI BMECTE C HEMOCPeACTBEHHLIMY BCMOMOraTesibHbIMU YCTPOiA-
CTBaMV 1 peakTop, eciv TakoBOW MMeeTCs.

[FOCT P 59027—2020. nyHKT 6.13]

6.12 BeHTUNbHas cekyus (valve section): C60poyHas rpynna, coctosLlas U3 HeCKO/bKUX TUPUCTOPOB
¥ ApYrux KOMMNOHEHTOB, kKoTopasi 061afaeT 3/IEKTPUUECKUMU XapaKTepucTKaMu BCero BEHTUNS.

MpumeyaHne — ISTOT TEPMUH UCNONb3YETCS IMaBHbIM 06pa3oM AN ONpeaenieHns 06bekTa UCNbITaHuii npu
npoBefAeHUN UCNbITaHuii BEHTUNEeN.

6.13 BeHTUNbHLIA Moaynb (valve module): YacTb BEHTWUANSA, COCTOSILLAS M3 MEXAHUYECKU COBPaHHbIX
TUPUCTOPOB C NX HENOCPELCTBEHHbIMW BCMOMOraTe /IbHbIMU YCTPOWCTBAMW Y BEHTWU/IbHBIM peakTopom(amm).

MpumeyvaHuns

1 BeHTwunbHble |AOdynu MOXHO 3aMeHSATb LLe/IMKOM Mpu TeXHNYeCKOM 06CNyXXMBaHUM BEHTUAA.

2 B cocTaB BEHTWIbHOIO MOAY/A BXOAAT OfHA UM HECKONIbKO BEHTW/IbHbIX CEKMMNiA (Yawwe Bcero — dee).

3 lMpuBegeHHoe Bbile [OMNO/HUTE/IbHOE MO OTHOLIEHWUIO K NMPUMEHEHHOMY MeXyHapoAHOMY cTaHAapTy npumMe-
YyaHue K onpejAeneHunio HampaefieHO Ha ydyeT 0cob6eHHOCTell obbekTa cTaHfapTusauuu, xapakTepHbix A4ns Poccuiickoit
Pepepaunn.

6.14

TUPUCTOPHLIA MoAaynb (thyristor module): YacTb BEHTWAA, cocToALan N3 MeXaHW4Yeckn cobpaHHbIX
TUPVCTOPOB C UX HENOCPeCTBEHHbIMU BCNOMOraTe/ibHbIMW YCTPOCTBaMU, HO 6€3 BEHTWU/IbHbIX PEakTopoB.
[FOCT P 59027—2020. nyHKT 6.9]

MpumeyaHune — TUPUCTOPHbIE MOAY/IN MOXHO 3aMEHSATH LIESIMKOM NPU TEXHUYECKOM 06CNYXXMBAHUN BEHTUNS.
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r's — Tupuctoamas aveiika; BM — BeHTUNbMbIN MOAYNb. B - BeHTUNb. BYT — 610K ynpaBfieHnsa TUPUCTOPOM
WY — wkad ynpaBneHUs BEHTUNbHbI 610KOM

PucyHok 2 — MNpumMep KOMNOHOBKW TUPUCTOPHOTO BEHTUSA

6.15 n3bbITOYHble TUpUCTOPHbIE AYelikn (redundant thyristor levels): MakcumanbHoe yucno nog-
K/TOYEHHbIX NocnefoBaTelbHO TUPUCTOPHBIX SYeek B COCTaBe BEHTUSSA, KOTOPble MOTYT OblTb 3aMKHYTbI
HaKOpOTKO CHapyXW MAW BHYTPU BO BpeMsi paboTbl 6e3 HapylleHus npeaesioB Uav ycrnoBuii 6e3onacHoii
aKcnnyaTauum BEeHTUASA, YTO AO/HKHO NOATBEPXKAATLCA pe3y/bTaTaMy 3KCnyaTalMOHHbIX UCMbITaHWIA.

MpumeyvaHunsa

1 EcnvgaHHoe YNCNO AYeek NpeBbieHo, To TpebyeTcs OTK/IYEeHNEe BEHTUNA AN 3aMeHbl 0TKa3aBLIUX TUPUCTOP-
HbIX A4Yeek, Unn pabota BEHTUNA MOXET OblTb NPOAO/IKEHA B YC/IOBUSIX MOBbILLEHHOTO PYcKka BO3HUKHOBEHMWS OTKa30B.

2 Cwm. OB.1 (npunoxeHue A4B).

6.16 BeHTUNbHbIA peakTop (valve reactor): MoAxntoueHHbIii NocneaoBaTeslsHO € TUPUCTOPOM(amMu)
peakTop(bl) B COCTaBe BEHTUNS, NpefHa3HauYeHHblli 418 orpaHMuYeHnsi CKOpocTwW HapacTaHus Toka di/dt B
OTKPbLITOM COCTOSIHUM U CKOPOCT W HapacTaHus HanpsbkeHnst du/dt B 3aKpbITOM COCTOSIHUN.

MpumMmeyaHue — lNpUMeyaHms NPUMEHEHHOTO MEXAYHAPOAHOIO CTaH4APTa UCKIOYEHbI, BHECEHbI B OCHOBHOE
onpegenetue 6.16.
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6.17 KoHAeHcaTop BeHTWUNbHOW cekuynn (valve section capacitor): KoHgeHcaTop, NoAKMYEHHBIR na-
pannenbHo AByM nnu 605ee TUPUCTOPHbLIM AYelikaM W. N0 MeHblueli Mepe, Of4HOMY BEHTU/IbHOMY peakTopy,
npeAHa3Ha4vYeHHbIA 419 BblpaBHUBAHWUA HaMPSHXKEHNA B YCNOBUAX GbICTPLIX NEPexXoAHbIX NPOLLeccoB (Hanpu-
Mep. rpo30Bble paspsfbl ¥ UMMY/bCbl C KPYTbIM (DPOHTOM).

MpumeyaHune — Takke UCNONb3YETCA TEPMUH <<Bb|paBHVIBaIOLL|,VIVI KOHOEeHcaTop».

6.18 BbicOKOYAacTOTHasa BblpaBHUBawwWan uenb (fast grading circuit, surge distribution circuit):
3nekTpuyeckasn Lenb, COCToALAan U3 KoHAeHcaTtopa Wau nocnefoBaTe/lbHO COeNHEHHbIX pe3ncTopa 1 KOH-
neHcatopa (R—C uenb), ¢ NOCTOSAHHON BpeMeHUW MeHee 5 MKC. MOAK/IYEHHas napasiienibHo TUPUCTOPHOM
Ayeiike (MM NapannenbHO TUPUCTOPHON AYelike N BEHTUIbHOMY peakTopy) 415 BbiIpaBHUBAHWUSA HANPSHKEHUS B
YC/IOBUAX ObICTPbIX MEPEXOAHbBIX MPOLECCOB (Hanpumep, rpo3oBble paspsadpbl ¥ UMMYbCbl C KPYTbIM (OPOHTOM).

6.19 BbICOKOYACTOTHbIN BolpaBHuBakWwnii koHageHcatop (fast grading capacitor, surge distribution
capacitor): EMKOCTHas 4acTb BbICOKOYACTOTHOW BblpaBHUBAIOLLENA Lenu.

6.20 BbICOKOYACTOTHbIV BbipaBHMBatWuin pesucTop (fast grading resistor, surge distribution re-
sistor): Pe3ucTMBHasA YacTb (ec/m TakoBasi UMeeTCsl) BbICOKOYACTOTHOI BbipaBHMBAIOLWEN Lenu.

6.21 6no0k ynpaBneHus tupuctopom; BYT [thyristor control unit (TCU). valve electonics]: 9nekTpoH-

Has cxema, HaxoAAWasaca noj noteHunanom(amm) BEHTUASA, KOTOPas BbINOSHAET (OyHKUMN OTNNPaHus, 3a-
LWMTbl U MOHUTOPWHIA TUpUCTOpA.

NMpumeuvaHne — Cwm. b.2 (npunoxeHue AB).
6.22

wKkag ynpasneHus BeHTUNbHbIM 6n10koM; LY (valve base electronics VBE. valve control unit):
ONeKTPoOHHOE YCTPOWCTBO, Haxofslleecsa Ha noTeHuuasne 3emnun, obecneyuBaroliee npeobpasoBaHue
3/1EKTPNYECKNX CUTHANOB B ONTUYECKne, 0OMeH curHanamu ynpaseHus, 3aluuTbl, CUTHaNn3auum mMexay
BEHTWIEM U CUCTEMOI ynpasneHus, perynvposaHus v 3awmutbl (CYP3A), nepefayy CUrHanoB OT BEHTUNA
B aBTOMATU3NPOBAHHYIO CUCTEMY YNpaB/ieHNs TEXHO/IOrMYecknMmn npoueccamu noactadummn (ACYTI MC).
[FOCT P 59027—2020. nyHKT 6.16]

MpumeuvuaHnne — Cwm. 46.3 (npunoxexue 4B).

6.23 cucTema bopMupoBaHUA OTNMpaKwLWNX UMNynbCoB (trigger system, firing system): O6opy-
foBaHue Ans YoOpMUPOBaHMSA OTMMPAIOLLMX UMMYNLCOB Ha YNPaBAALWNA 3NEKT PO TUPUCTOPA HA BbICOKOM
noteHuuane.

MpumeuyaHune — Cucrtema (hOPMUPOBAHUS OTNUPAOLNUX UMNYNLCOB ANS 3NEKTPUYECKU YNPABASEMbIX TUPU-
CTOPOB COCTOMT M3 CBETOM3/yYatoLLnX YCTPOKCTB B LY. ONTOBOIOKOHHOW NUHUK, NepeAaroLiei UMnynbCbl Ha TUPUCTOP-
Hble siueliku, N 3NeKTpUYeckux ueneit B 610kax ynpaefeHus TpPUCTOpaMu, KOTOpble OCYLLEeCTBASKOT npeo6pasoBaHue
ONTUYECKNX UMNYNbCOB B 3NEKTPUYECKME OTNUPALOLLME UMNY/bChI, NOAaBaeMble Ha TMPUCTOPLI. AN BeHTUNel ¢ hoToTyn-
prucTopamv oNTUYECKME UMNY/bCbI MOTYT pacnpefenaTbCs MexXay OTAe IbHbIMA TUPUCTOPaMy HEMOCPEACTBEHHO BHYTPM
BEHTWNS C NOMOLLbI MHOTOMOZOBOIO 3B€34006pa3HOr0 ONTUYECKOro pa3BeTBUTeNs.

6.24 cxema 3alunTbl TMpUcTOpa BO BpeMs BOCCTaHOBMEHMUSA (recovery protection circuit): dnek-
TPOHHAs CXema WM YCTPOWCTBO, NpeAHasHavYeHHble A8 3aWnTbl TUPUCTOpPa OT NOBPEeXAeHW BCneacTeme
BO3/elCTBMS YpEe3MEPHOI CKOPOCTWM M3MEHEHUS HaMNpsKeHWs BO BPEMS BOCCTAHOBMEHWS TUPUCTOPA, YTO
OCYLLEeCTB/IAETCS NOCPEACTBOM M3MepeHusi napameTpa du~df n BkioueHust Tupuctopa B c/iyyae npeBbilleHnst
[aHHbIM NapameTpoM NpefesibHOT0 3HAYEHNS.

MpumeyvaHunsa
1 Cxema 3aWuTbl TMPUCTOpPA BO BPEMSA BOCCTAHOB/IEHWUA MOXeT 6biTb peannsosaHa e 6510ke ynpasieHns Tupu-

cTopa.
2 ®YHKUMS 3aWnTbl TUPUCTOPA BO BPEMS BOCCTAHOB/IEHWS TaKKe MOXET ObITb peasn3oBaHa B CaMOM TUpUCTOpe,
YTO WCKNOYaeT HEOOXOANMOCTb UCMO/b30BaHMS NTHO6bIX BHELWHUX 3NEKTPOHHbIX YCTPOWCTB AN 3TUX LEeNei.

6.25 MHOromoAoBbIi 3Be34006pa3Hbiil onTuYecknin paseeTBuTenbL (multimode star coupler):

MaccuBHbIA ONTUYECKUIA MHOFOMOSMIOCHUK, B KOMWpoM onTun4yeckoe wusnyyeHue, nogaBaemoe Ha 4aCcTb
BXOAHbIX ONTUYECKUX NOJIIOCOB, pacnpenendaeTCcs Mexay oOCTa/lbHbIMU ero noncamMmu.

MpumMmeyaHne — B HEKOTOPbIX KOHCTPYKLMNAX BEHTU/El ONTU4Yeckuii pa3BeTBUTENIb UCMONBL3YETCA ANA pac-
npegeneHna nMnynbCcos, NpoxoAaswmnx No HECKOJSIbKMM ONTOBOJ/IOKOHHbIM JIMHNAM OT u.lKadpa ynpassieHna K Tmpuctopam
BEHT WU/IbHOWA cekuunn.

6
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6.26 KOHTYp oxnaxaeHus BeHTunsa (valve cooling circuit): KOHCTpyKuus 13 Tpyook, npefHasHauveH-
Hasa Ana TpPaHCnopTUPOBKM TEM/IOHOCUTENS OT TENI006MEHHUKA K KOMMOHEHTaM BEHTUNA, pacnpegeneHus
TEeNIOHOCUTENS MeXY KOMMOHEHTaMN BEHTUS 1 NepeMeLLeHNs TenIoHoCUTeNss 06paTHO B TEM/TI006MEHHUK.

6.27 cuctema oxnaxaeHus BeHTuna (valve cooling system): KomnnekT o6opygoBaHusi, Heo6xoau-
Mblil 4NS OTBOAA Tenna OT BEHTWNEl B OKPYXaloLyl cpedy, BKIOYAIOLWNA KOHTYP OXNaXAEHUS BEHTUNS,
LMPKYNSALNOHHBIE HACOCHI UM BEHTUATOPLI, 060pyA0BaHNe AN AevoHn3auuy 1 unbTpauymn, Tennoo6meH-
HVKW. COeMHUTENbHbIE TPYOKU 1 CMCTEMY YNpaBneHus, Haxogawmecs Ha noTeHunane 3eMnu.

6.28 BbipaBHUBawLWme anekTpoabl (grading electrodes): SnekTponbl, N3roTOB/IEHHbIE U3 KOPPO3UOH-
HO-CTOMKOro MeTasfa, yCTaHOB/EHHblE BHY TPU KOHTYPOB BOASHOIO OXN@XAEHUS BEHTUNENR, NpeAHa3HavYeH-
Hble 415 BblpaBHUBAHWA pacnpefeneHuns afeKTPMYecKoro noTeHymana u 3awmTbl MeTanIMyecknx KoMmno-
HEHT OB CUCTEMbl OXNAXAEHNSA 0T 3NeKTPONNTMNYECKON KOppo3nuu.

6.29

peakTopHbI Mmoaynb (reactor module): YacTb BEHTUAS, coCToSAWAA U3 MEXAaHMUYECKN COOPaHHbIX 04-
HOrO WIN HECKOJIbKMX PeakTopoB, UCMO/Ib3yeMasi B HEKOTOPbIX, KOHCTPYKLUSIX BEHTUIEN.
[FOCT P 59027—2020. nyHKT 6.10\

MpumMmeuyaHne — PeakTopHble MOAY/IN MOTYT GbiTb 3/IEMEHTAMU KOHCTPYKL N BEHTUAS.

6.30 onopa BeHTMNSA (valve support): HacTb BEHTWNSA, KOTOPas UCNOMb3YeTCs 418 ero 3/1eKTPUYECKON
M30151UMM OT 3eM/IN U B KAYECTBE MEXaHW4YecKoi onopsbl.

NMpumeyaHne — He Bce BEHTWUIN WMEKT OMOPHbIE KOHCTPYKLUW, MHOTME U3 HWUX UMEKT MNOLBECHbIE
KOHCT PYKLWW.

6.31 KOHCTpyKuUMA BeHTunsa (valve structure): KOHCTPYKTUBHbIE KOMMOHEHTLI BEHTUS, HEOBXOAUMbIE
ANna dm3nyeckoin dmkcauuy BEHTUNbHbIX MOAYNeil.

6.32 apyc TMpucTopHOro BeHTUNA (valve tier): dusnyecknini yposeHb BEHTUAS OAHOBEHTUMBHOIO UK
MHOFOBEHTWNbHOIO 6/10Ka, COCTOALWMIA U3 OAHOTO UM HECKONIbKMX BEHTUNbHbIX MOLYNei.

6.33 akpaH AN 3awuTbl OT KOPOHHOTO pa3psaga (corona shield): MpoBogALwas NOBEPXHOCTb, pa3me-
LeHHaa BAOMb BHELUHEro npoduns OfHOBEHTWUALHOIO AU MHOFOBBHTU/LHOIO 6/10Ka, npegHasHayeHHas
AN MUHMMU3aLMM HaNPsXXEHHOCTW 31eKTPUYECKOro Mosisi Ha NOBEPXHOCTU 6/10ka 1 npeAynpexaeHns Bo3-
HWKHOBEHWSA KOPOHHOTO pa3psja.

7 Ycnosus paboTbl TUPUCTOPHOIO BEHTUNIA

7.1

3anupaHue BeHTUNA (valve blocking): Onepauus 610KMPOBaHNS OTNMPAIOLLUX UMMYNIbCOB BEHTUMSA.
[FOCTP 59027—2020. nyHKT 7.17]

MpumevyaHune — Cwm. 6.4 (npunoxeHue 4B).

7.2

oTnupaHue BeHTUNA (valve deblocking): Onepauus, cnyxawas AN OTNMPaHUs BEHTUNA MyTeM Mo-
Aaun oTnuparoLmnx MMNysLCoB.

[FOCT P 59027—2020. nyHKT 7.18]

MpumeuvyaHne — Cm. 4B.5 (npunoxexue AB).

7.3

npoBojslee cocTossHMe (BEHTUNA); OTKPbITOE cocTosHWe (BeHTuNsa) (valve on-state): CocTosiHne

BEHTWU/IA, NPU KOTOPOM BEHTU/Ib UMEET HU3KOEe CONPOTUB/IEHME.
[FTOCTP 59027—2020. nyHKT 7.9]

MpuMmeyaHne — HanpsxeHne BeHTUNA B 3T UX YCNOBUAX NOKa3aHO Ha pUcCyHke 3.

7.4 HenpoBojsllee cocTosHMe; 3akpbiToe cocTosHue (off-state): CocTosHWe BEHTUNSA, NPV KOTOPOM
OH UMeeT BbICOKOE COMPOTUB/IEHME.

MpumevyaHune — Cm. 4B.6(npunoxexne 4B).
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7.5

3aKpbiToe cocTosiHMe npu npamom HanpshxeHun {forward blocking state): Henposogsiee coctos-
HWe ynpaB/seMoro BEHTWSA, NPU KOTOPOM K F1aBHbIM BbIBOAAM BEHTU/S MPUIOXEHO NPAMOE HanpshKeHue.
[FOCT P 59027—2020. nyHkT 7.11.1)

7.6 3aKkpblTOe COCTOsHME MPU 06paTHOM HanpsXxeHuu (reverse blocking state): Henposogsuiee co-
CTOSIHWE BEHTWNSA, NPV KOTOPOM K [/1aBHbIM BbIBOAM BEHTWU/IA NPUIOXEHO 06paTHOE HanpsxeHue.

7.7

nponyck BknwyeHus {firing failure): OTcyTCcTBME BKIOUEHUS BEHTWIA B TeYeHWe BCEro MHTepsasna

NPSAMOro HanpspKeHus, Npyu 3Tom npeobpasosaresib He 3anepT.
[FTOCT P 59027—2020. nyHkT 7.30)

MpumeyaHne —Cwm. B.7 (npunoxenue [B).
7.8
HapylweHne KomMmyTauum (commutation failure). He3aBBpLUBHUB KOMMYTauMu NPSMOro Toka ¢ npo-

BoaALlero npe06pa3OBaTeanoro nnaedya Ha nocneaywulee npe06pa3OBaTean0e naeyo.
[FOCT P 59027—2020. nyHKT 7.3f]

7.9 noxHoe BkntoyeHue (false firing): BkntoueHre BeHTWIA B HENPEeAYCMOTPEHHbI MOMEHT BPEMEHN.

8 HanpsikeHus, TOKW 1 npoune napameTpbl TMPUCTOPHOTO BEHTUNS

8.1

npsamoe HanpsxeHue BeHTuNsA (valve forward voltage): HanpsokeHvne mexay aHO40OM 1 KaTOLOM BeH-
TUNSA, NPU KOTOPOM aHoZ NOJIOXUTESIEH MO OTHOLLEHUIO K KaToay.
[FOCT P 59027—2020. nyHKT 7.7]

MpnmeyaHune — CM. pUCyHOK 3.
8.2

npsmMoi Tok BeHTUNA (valve forward current): Tok. KOTOpbI/ TEYET Yepe3 BEHTU/Ib B NPSAMOM Hanpas-
NEHNN.
[FOCT P 59027—2020. nyHKT 7.5]

8.3

o6paTHoe HanpshxeHue BeHTUNs (valve reverse voltage): HanpsbkeHwe Mexzy aHOLOM U KaToAoM,
MpW KOTOPOM aHof, OTPULATENEH MO OTHOLLEHUIO K KaToAy.
[FTOCT P 59027—2020. nyHKT 7.8]

MpumevyaHne — CM. pUCYHOK 4.

8.4

o6paTHbIl TOK BeHTUNA (valve reverse current): TokK. KOTOPbIA TeyeT Yyepe3 BEHTWUIb B 06paTHOM
HanpasieHuu.
[FOCT P 59027—2020. nyHKT 7.6]

8.5 HanpshkeHne BEHTUNA B OTKPbITOM COCTOSHUW, NafeHue HanpsXxeHus Ha BeHTune (valve on-
state voltage, voltage drop): MNpsimoe HanpsXeHne Mexay aHo40M W KaTOA40M BEHTU/IA B OTKPbITOM COCTOSIHUN.
8.6 HanpshkeHne BEHTUNS B 3aKkpbiTOM cocTosHuun (valve off-state voltage): Mpsimoe HanpskeHue

MexJy aHOA4O0M U KaTOAOM BEHTUSA B 3aKPbITOM COCTOSIHUM.
8.7 TOK BEHTU/ISI B OTKPLITOM cocTosiHUM (valve on-state current): Tok. KOTOpbI/i TeyeT Yepe3 BeH-

TWUNb B OTKPbITOM COCTOSAHNWN.
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b

|

| — Bpemsi; ¢ — MOMEHT oTnupaHus: 1 — npsAMoe HanpsxeHue; 2 — o6GpaTHOe HanpsxeHne; 3 — nNpoBojsliee COCTOAHUE; 4 - He-

nposojsfuiee coctTosHue. 5— 3aKpblTOe COCTOAHME NpU NPAMOM Hanps>XeHuu, 6 — 3aKpblTOe COCTOAHMUE Npun OﬁpaTHOM HanpsaxXeHun.
7 — NPOBOAAWMUA NPOMEXYTOK; 8 — HENPOBOAAWMUA NPOMEXYTOK; 9 — NpPsMOii NPOBOAALLMUA NPOMEXYTOK; 10 — 06paTHbLIi HENpoBO-
AALWMNA NPOMEXYTOK

PucyHok 3 — TunoBble KpUBbIE HAMPSKEHNS HA BEHTUNME; a) B peXUMe BbINPSMUTENS; b) B pexvume nHBepTopa

8.8

NpoBOAALWNIA NPOMEXYT oK BeHTMNA (valve conduction interval); YacTe nepuoga, B Te4eHne KOTOpO-
ro BEHTU/Ib HAX0ANTCA B NPOBOASLLEM COCTOSHUN.
[FOCT P 59027— 2020. NyHKT 7.25]

MpumeyaHne — CM. pucyHok 3.
8.9

HenpoBoAsALW Ui NPpOMeXyT oK BeHTuns (valve blocking interval): YacTe nepunoga, B Te4EHME KOTOPO-

rO BEHTU/Ib HAXOANTCA B HEMNPOBOAALLEM COCTOSAHUW.
[FOCT P 59027—2020. nyHKT 7.26]

MpumeyaHne — CM. pucyHok 3.

8.10

npsAMoii HeNpPoBOAALLMIA MpoMexyT ok BeHTunaA (valve forward blocking interval); HYacTb uHTEepBana
HenpoBOAVMMOCTM, B TeYeHMe KOTOPOI BEHTWb HaXOAMTCA B 3aKPbITOM COCTOSIHUM MPW NPAMOM Hanpsxe-

HUK.
[FOCT P 59027—2020. nyHKT 7.27]
MpumeyaHne — CM. pUcyHok 3.

811

06paTHbIN HeMpoBOAALL WA NPOMeEXYT oK BeHTunsa (valve reverse blocking interval); YacTb uHTep-
Ba/sia HenMpoBOAMMOCTU, B TeyeHne KOTOPOi BEHTWIb HaxoAuTCA B 3aKPbITOM COCTOSIHUM NpU 06paTHOM

HanpsHXeHnn.
[FOCT P 59027—2020. nyHKT 7.28]

MpumevyaHne — CM. pUCyHOK3.
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8.12

BpeMs BoccTaHOBNeHUs BeHTUns (valve hold-off interval): Bpemsi oT MOMeHTa OKOHUYaHWUS NPOXoXAe-
HUS1 TOKa Yepe3 BEHTU/b O MOMEHTAa, KorAa K TOMY e BEHTU/0 ByfeT NPUIoXeHo NpsAMoe HanpshkeHue.
[FOCT P 59027—2020. nyHKT 7.24]

MpumeyaHuns
1 OM. 4B.8 (npunoxetue AB).
2 CM. pUcyHOK 4.

8.13

KpUTUYeckoe BpeMs BOCCTaHOB/eHUS BeHTUNA (valve critical hold-off interval): MuHumanbsHoe Bpe-
M5l BOCCTaHOB/IEHUS, NMPY KOTOPOM obecneumBaeTca HopMasibHaa paboTa nHBepTopa.
[FOCT P 59027—2020. nyHKT 7.24.1]

Mpumevanne — Cm.A6.9 (npunoxennelb).

8.14 makcumanbHoe paboyee o6paTHOe HanpshkeHue BeHTuns (valve crestworking reverse voltage):
Hanbonbluee MrHOBEHHOE 3HauYeHVe 06paTHOro HanpsXeHus, NpuKIaAbIBaemMoro K BeHTuIo, 6es yyeta no-
BTOPSAOLLMXCSA Y HEMOBTOPSAIOLLMXCSA NEPEXOAHbIX HANPSKEHWIA.

MpumeuvaHus

1 MoBTOpPsIOLLEECS NEePEXOAHOE HANPSHKEHWE, KakK NPaBUIIOo, 3aBUCUT OT XapakTePUCTUK 3/IEKTPUUYECKOTO KOHTYpA.
HenoBTopsitoLieecsi NepexofHoe HanpshxeHne o06YC/I0BAMBAETCSA BHELUHEN MPUYMHONM, W NpeanonaraeTcs, 4To ero geii-
CTBUE MCYe3aeT MOHOCTLIO 0 NOSIBEHUS C/IEAYIOLEro NepexoaHOro HanpsXXeHus.

2 Cwm. [1].

8.15 nosTopALWeEecs MMNYNbLCHOE 06paTHOO HanpsxeHue BeHTUNA (vah/e repetitive peak reverse
voltage): Hav6onbllee MrHOBEHHOE 3HaYeHMe 06PaTHOro HaNpPsHKeHUS, MPUKNaLbIBAEMOr0 K BEHTU/I0, BK/IO-
Yyasi TO/IbKO MOBTOPSAIOWMNECH NepexofHble HaNPSHKEHUS.

MpumeyvaHne — Cwm. [1].

8.16 HenmoBTOpAlOWEECA MMMNY/IbCHOE 06paTHOO HanpsxeHne BeHTUNA (valve non-repetitive peak
reverse voltage): Hanbonbluee MrHOBEHHOE 3Ha4YeHVe HernoBTOPSAIOWErocs NepexofHoro o6parHoro Hanps-
XeHVA. NPUKNafbiBAEMOro K BEHTUI0.

MpnmeyvyaHne — Cwm. [1].

8.17 MakcumasibHoe pabouyee HanpsXeHue BEHTWUS B 3aKpbITOM COCTOsHMM (valve crest working
off-state voltage): Hanbonbliee MrHOBEHHOE 3HAYEHME HaMpsKeHUs B 3aKpPbITOM COCTOSHUN, NMpUKNaAbiBae-
MOTO K BEHT W0, 6e3 yueTa NOBTOPSIHOLLMXCA U HEMOBTOPSIHOLLMXCA NEPEXOAHBIX HANPSHKEHWIA.

Mpumevanne— Cwm. [1].
8.18 noBTopsloULeecs UMMNY/IbCHOE HaNpsXeHHO BEHTU/SS B 3akpbiTOM cocTosHuu (valve

repetitive peak off-state voltage): Han6onbliee MrHOBEHHOE 3HAYEHWE HANPSHKEHUSI B 3aKPbITOM COCTOSHUW.
NprKNagbIBAEMOro K BEHTUWI0, BKOYasA TO/IbKO MOBTOPSOLLMECS NepexodHble HanpshKeHns.

MpumeyvyaHne — Cwm. [1].

8.19 HenoBTOpAlOWEECA UMNY/IbCHOE HaNpPsXXeHWe BEHTUNA B 3aKpbITOM cocTosHum (valve non-
repetitive peak off-state voltage): Han6onbliee MrHOBEHHOE 3HaYeHUe /1l060ro MeNOBTOPSIOLLETOCS Nepexoa-
HOr0 HanpsHXKeHWs B 3aKPbITOM COCTOSIHAMW, NPUKIaAbIBAEMOIO K BEHTUIIIO.

MpumeuvaHne — Cwm. {1J.

10
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IVv - HanpsbkeHue na oTKMIOYABLWEMCA BEHTUMAE. iV — TO* B OTK/KOYalOUeMCs BEHTUNE; Ma — WAeanbHOe KOMMYyTUpyloljee Hanps-
XeHue: n0 — peasbHoe KOMMYyTUpylL ee HanpsxeHue; | — Bpems: f — yron onepexeHus BknwveHus (L 2 — yron koumyTayum y:
3 -» yron noracaHus 6; 4 mmBpemMsi BOCCTAHOBNEHUA

PucyHok 4 — WnntocTpauum npouecca KoMmyTaLum B pexume MHBEpToOpa: a) naeasnbHblii BEHTUb;
b) peanbHblii BEHTUNb

9 YnpasneHne TMPUCTOPHbIM BEHTUNEM
9.1

BkAoUYeHne (BeHTuns) (firing); YctaHoBneHne Toka B BEHTWIE B MPSAIMOM HanpaBfeHU! Npu NOMOLLM
onepauun ynpasieHus.
[FOCT P 59027—2020. nyHKT 7.12]

MpumeuvaHune — Cm. [16.10 (npunoxerve AB).

9.2

ynpasnawwmnii umnynbsc (BEHTUNA), paspelleHHas 3o0Ha hopmupoBaHnsa nmnynbca (valve control
pulse); Imnynbc, B Nnpegenax fAVTeNnbHOCTY KOTOPOro paspeLlaeTcsi OTnMpaHue BeHTUNA.
[FOCT P 59027—2020. nyHKT 7.13]

9.3

oTnupawwnin nmnynesc (BeHTnna) (vatve firing pulse); Mmnynbc, KOTOpbI NogaeTcs Ha ynpasnsio-
LA 3NEKTPOS TMpUCTOPA.
[FOCT P 59027—2020. nyHKT 7.14]

Mpumevanune — Cm. AB.11 (npunoxeHve AB).

9.4

yron BkitouyeHus a (trigger delay angle, firing delay angle): Bpemsi, BbipaxeHHOe B eAMHULAX n3mepe-
HWSA 3N1EeKTPUYECKOro yrna, 0T MOMeHTa nepeceyeHunst KpMBOW CUHYCOUAANLHOTO KOMMYTHPYIOLLEr0 Hanps-
XEHWUSA HYJIEBOTO 3HAYEHWS B MOMOXMTE/IbHOM Hanpas/ieHUN o MOMEHTa O T NUPaHUS BEHTUNSA.

[FOCT P 59027—2020. nyHKT 7.20]

MpumeyaHue — CM. puUcyHok 5.

9.5

yros onepexeHus BkAw4YeHus p (trigger advance angle, firing advance angle). Bpems, BbipaxeHHoe
B efVHULAax U3MEPEHNUA 3NEKTPUYECKOro yrna, oT MOMEHTA OTNMpaHUa BEHTUNS 4O MOMEHTa nepece-
YeHusl KPMBOI CUHYCOMAAIbHOTO KOMMYTUPYIOLLErO HAMPSKEHUSI HYNIEBOTO 3HAYEHNs B OTpULATENIbHOM
HanpaB/eHUN.

[FOCT P 59027—2020. nyHKT 7.2T]
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MpumMmeyaHune — COOTHOLIEHNE MEXAY YI/IOM ONepexeHuns BkoYeHuns () 1 yrioM ynpasneHus a onpegensercs
cnepytowein popmynoit: p=x - a (CM. pUCyHOK 5).

9.6

yron kommyTauumny (overlap angled Bpemsi, BbIpaXXeHHOE B eAVHULAX U3MEPEHUS 3/1EKTPUYECKOTO
yrna, B TedeHne KOTOpOro Ba npeobpasoBaTesibHbIX naeya 0AHOBPEMEHHO NPOBOAAT TOK.
[FOCT P 59027—2020. nyHKT 7.22]

MpumevaHns
1 Cwm. AB.12 (npunoxexue 4B).
2 CM. pUCyHKM 4 n 5.

9.7

yron noracaHusa 6, yron oTka4YeHus o (extinction angle;. Bpemsi, BbipaxXeHHoe B evHMLAX u3Me-
peHNs 31eKTPUYECKOTO Yra, 0T MOMEHTA OKOHYaHMS NMPOXOXAEHMUS TOKa ;0 MOMEHTA NepeceyeHns KpuBOiA
CUHYCOMAA/IbHOTO KOMMYTUPYIOLLETO HANPSKEHNS HY/IEBOTO 3HAYEHWS B NOSIOXUT E/TbHOM Hanpas/eHUN.
[FTOCTP 59027—2020. nyHKT 7.23]

MpumeyaHune — BennunHa iS3aBMCUT OT yria onepexeHns BKIOYEHUS P U yTna KOMMyTauuu y n onpegensieT-
cA BblpaxeHnem & = /!-'/ (cM. pucyHkn 4 n 5).

9.8

¢hasoBoe ynpaBneHue (phase control): MpoLecc perynMpoBaHis MOMeEHTa OTNMPaHNUs ynpasisemMoro
BEHTU/ISA.
[FTOCT P 59027—2020. nyHKT 7.19]

MpumevyaHne — Cwm. Ab. 13 (npunoxexne AB).

10 3awmta TUPUCTOPHOIrO BEHTUNA
101

orpaHuunTenb nepeHanpsXxeHuin BeHTunsa; OMH BeHTwWNA (valve arrester): OrpaHnunTens nepe-
HanpsHXeHWiA, MOAKTYEHHbI NapannenbHO BEHTUI (CM. PUCYHOK 1).
[FOCT P 59027—2020. nyHKT 6.18]

10.2 3awmTHOE BKMOUYeHMe BeHTUNA (valve protective firing): Cnoco6 3awWuTbl TUPUCTOPOB OT BO3-
[eNCTBNA Ype3MepHOro NPSAMOro HanpsXKeHNs, CKOPOCTU N3MEHEHUS HaMPSHKEHUS UV NPAMOTo HanpshkeHus,
MPUIOKEHHOrO BO BPeEMS BOCCTAHOB/IEHNSA TUPWUCTOPA, peasin3oBaHHbIi NOCPeACTBOM nojayv oTnupatoLero
uMnynbca Ana nepexofa TMpUCTopa B OTKPbITOE COCTOSHUE.

10.3 BbicOoKkOBONbTHas 3awunTa (forward overvoltage protection): Cnoco6 3alunTbl TUPUCTOPOB BEH-
TUNS OT BO3AENCTBMA YPE3MEPHOro NMPAMOro HanpsXXeHWs, peann3oBaHHbIi nocpeAcTBOM nojayn oTnmpa-
IoLWero nMnynbca Ansa nepexofa TMpMcTopa B 0T KPbITOE COCTOSHMNE.

MpumeuyaHune — HekoTopble TUPUCTOPbI OCHALLEHbI MHTETPUPOBAHHON (UYHKLUMENR 3awnuTbl OT Ype3MepHoro
MOBLIWEHUS MPSIMOTO  HAMPSKEHWS,, KOTOpas peann3oBaHa MOCPEACTBOM KOHTPOJIMPYEMOTO CamMOCTOSITE/IbHOMO
BK/IOYEHUS.

10.4 anekTpoHHasA BbICOKOBObTHas 3awuTa (electronic forward overvoltage protection): Cnocob 3a-
WMTbl OT BO3AENCTBUA YPE3MEpPHOro NPSMOro HamnpshkeHusl, Mpu KOTOPOM Modaya 3alUTHLIX OTNUPAIOLLUX
MMNYNbCOB OCYLLECTB/ISIETCS NOCPEACTBOM 6/10Ka ynpaB/ieHus TupucTopa.

10.5 BbICOKOBO/IbTHAA 3awuTa C NOMOLLbI 3aWUTHON AnoaHoN cxembl (breakover diode (BOD)
protection]: Cnoco6 3awmTbl OT BO3AENCTBUS YPE3MEPHOrO MPSMOr0 HaNpPsHKEHUS, NPU KOTOPOM 3alUTHblE
oTnupatoLline MMNybCbl (DOPMUPYIOTCA NP NOMOLLM 3aLUTHOM ANOAHOW CXeMbl, KoTopasi AeiicTByeT Hesa-
BMCUMO OT 6/10Ka ynpaBfeHusi Tupuctopa.

10.6 3awwmTa duldt [du/dt protection): 3awnTHOE BKAOYEHUE BEHTWIA OT BO3AEWCTBUS Ype3MepHOl
CKOPOCTU HapacTaHUsl HaMpsXXeHUs B 3aKPbITOM COCTOSIHUW.

12
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10.7 BbICOKOBOJIbTHas 3awuta BO Bpemsa BoccTtaHoBneHnus (forward recovery protection): 3awmT-
HOEe BK/IIOYEHME TUPUCTOPOB BEHTU/A OT BO3AEWCTBUSA NMPSIMOTO HaNPsXXeHUs1 BO BPEMSI BOCCTAHOB/IEHUS Ti-
pUCTOPOB.

— hasHoe HaNpsXeHWe: ue - KOMMYTUPYIOL ee HANpPsXEeHUe. Iy - TOKW BEHTUNA. | — Bpems:
RO — pa6oTa B pexume BbinpsmneHus. O — pa6oTa B pexume MHBepTopa:
1— yron BKAYEHNUA U: 2 -+ Yroa onepexeHna BkNoYeHns P: 3 -+ yron kommyTauynu y: 4 —yron noracaHusa 6

PucyHok 5 — lMpouecc KoMMyTauum B pexvrmax BoiNpsiMUTENs U UHBepTOpa

13
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Mpunoxexnune A
(cnpaBouHOE)

CBefileHNs1 0 COOTBETCTBUM CCbIJTOYHbIX HALLMOHAMbHbLIX CTAHAAPTOB
MeXAYHapoAHbIM CTaHAapTaM, NCMO/Ib30BaHHbIM B KAYECTBE CCbINIOYHbIX
B NPYMEHEHHOM MeXAyHapo4HOM cTaHjapTe

Ta6nunya [OA.1

O603HaYeHNEe CCbINTIOYHOTO CTeneHb O603Ha4YeHNEe U HAUMEeHOBaHUEe CCbIJIOYHOTO MexayHapogHoro
HauuoHanbHOro ctaHgapTta cooTBeTCTBUA cTaHpgapTa

FOCT P 59027—2020 MOD M3K 60633:2019 «[Mepefaya 3NeKTPOIHEPTMMN MOCTOAHHLIM TO-
(M3K 60633:2019) KOM BbICOKOro Hanpsbkenmsa (HVDC). Cnosapb»

MpumeuyaHue — B HacTosiwel Tabnuue MCNONb30BaHO Cegytollee ycoBHOe 0603HaYeHe CTeneHmn cooT-
BETCTBMSA CTAH4APTOB:
- MOD — MoAn(ULMPOBaHHbI CTaHAapT.

14
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Mpunoxexnue Ab
(cnpaBoyHoE)

MonoxeHna M3K 60700-2:2016, KOTOpble NPUMEHEHbI B HACTOSALLEM cTaHAapTe
¢ Moaudukaumeid nx cogepxaHns

Mpu ochopmneHnn HacToAle cTaHjapTa, MOANMULMPOBAHHOIO MO OTHOLLUEHWUIO K MeXAyHapoAHOMY cTaHfjapTy
M3K 60700-2:2016 «BeHTUNM TUPUCTOPHbIE ANA Nepefayn 3/1eKTPO3HePrum NOCTOSAHHOTO TOKa BbICOKOTO HanpsXeHus
(MTBH). YacTb 2. TepMUHONMOTNA», HEKOTOPble TEPMUHONOTNYECKNe CTaTbi NPUBEAEHbI B UHOW pedakuun C Lenbio yyeTa
TEPMUHOMNOTMKN B 0671aCTN CUCTEM MOCTOAHHOIO TOKa BbICOKOTO HaMpshXXeHUs, npumeHsemoii B Poccuiickoin ®egepauuu, a
Takke ansa cootsetcTBusi FOCT P 59027. VicxogHble TEPMUHONOTNYECKNE CTaTbW NPUBEAEHbBI HUXE.

AB.1 n36bITOYHbIE TUPUCTOPHbIE S4Yeiikn (pe3epBupylolme TUPUCTOPHbie YpoBHU) (redundant thyristor
levels): MakcumasnbHOE YNCNO TUPUCTOPHBIX SHEEK B COCTaBe TMPUCTOPHOTO BEHTUNA, KOTOPble MOTYT 6bITh 3aMKHYTbI Ha-
KOPOTKO CHapyXu Wi BHyTpU BO BPeMsi paboTbl 6e3 BAUAHNUA Ha 6e3onacHoe yHKLMOHNPOBaHME TUPUCTOPHOTO BEHTU-
. YTO NoATBeEpXAaeTCs pesynbTaTamy NPoBeAeHNA TUNOBbIX UCNbITAHWI, U eCNK 1 Korga 3To Yucno 6yAeT NpeBbileHo,
TO NOTpebyeTcs OTKNIOYEHNE BEHTUNSA AN 3aMeHbl 0TKa3aBLUMX TUPUCTOPOB MW paboTa B YC/I0BUAX MOBLILLIEHHOrO pucka
BO3HWKHOBEHUSI OTKAa30B.

0B.2 6nok ynpaBneHusi Tupuctopa (3N1eKTPOHHbIA 610K BeHTUNSA) (valve electronics): dnekTpoHHas cxema,
HaxogAwasnca nof noTeHuymasom(amun) BEHTUAS, KOTOPAs BbINOMHAET PYHKLUUW yrNpaBieHnsa W 3alinTbl OAHOTO UIN He-
CKOMTbKUX TUPUCTOPHBIX fi4eek;

610K ynpaBneHus Tupuctopa (thyristor control unit TCU): 91eKTpOHHbIA 6/10K C NOTEHLMANOM Ha YPOBHE TUpH-
cTopa. KOTOpbI/i UCNOMb3yeTCA ANA NoAayn UMNynbca ynpaBieHus, 3awuTbl 1 MOHUTOPUHIA TUpUCTOpPA.

MpumeyaHuns

1 [nsa o603Ha4eHNa 3TOro 6/10Ka UCNOMb3YTCA HEKOTOPbIE Apyrue TePMUHbI: 3/1EKTPOHHBIV 610k TupucTopa (TE),
MO/Y/1b BKAOUYEHNSA U MOHUTOPUHra Tupuctopa (TEM) nnm ycTpoiicTBO BK/IKOYEHUA (TUpucTopa).

2 B HeKoTOpbIX KOHCTPYKLMAX NPUMeHsAeTCA 610K MOHUTOPUHIa HanpsxeHnsa Tupuctopa (TVM). koTopsblii ocyuiecT-
BNSET TONIbKO (DYHKLMN MOHUTOPUHTA.

[B.3 wkad ynpaBneHusa 610koM TUpUCTOopHOro BeHTuns (valve base electronics VBE): 3n1ekTpoHHOe yCTpPOIA-
CTBO. Haxojsueecs Noj NOTEHUManoM 3eMu, NpejHasHavyeHHoe 418 npeobpa3oBaHns 3NEeKTPUYECKUX CUTHAN0B B ONTK-
yeckue npu nepegaye CUrHasI0B MeXAy CUCTEMOV ynpaBieHns npeobpasoBartesnis n BEHTUAAMU.

[B.4 6noknpoBaHue BeHTuUns (valve blocking): Onepauus, koTopas 3anpeljaeT nocrieaylolee BKIOYEHNE
BEHTUNSA.

[B.5 pas6nokupoBaHue BeHTuns (valve deblocking): Onepaums, koTopasi paspeLuaeT BK/IIOUEHNE BEHTUNSA.

[B.6 3akpblToe cocTofAHMe, HenpoBoasalee cocTosiHne (off-state): CocTofsHMe BEHTWA, NPU KOTOPOM BCe TU-
pUCTOPbI 3aKPbIThI.

AB.7 nponyck BkntoyeHuns (firing failure): Hecnoco6HOCTb BbINONMHUTL BK/IIOUYEHWE BEHTWU/A B TeYEHNe BCEro WMH-
TepBasia NPsIMOro HanpsHKeHNs.

[B.8 nHTepsan noracannsa BeHTuns (valve hold-off interval): Bpemsa c MmomeHTa, korga npsiMoi TOK KOHTPOMPY-
€MOro BEHTWUNSA YMEHbLUUTCA [0 HYNSA, O MOMEHTA, KOrga K TOMY e BeHTU/0 ByeT NpuIoXeHo NpsMoe HanpsxeHue.

AB.9 kpuTuyeckunii nHTepBan noracaHua BeHTunA (valve critical hold-off interval): MuHMmanbHbIli MHTEpBan Bbl-
[lepXKu, Npy KOTOPOM BO3MOXHa paboTa uHBepTopa.

0B.10 BkntoueHwue (firing): Mogaya Toka B NPSAMOM HanpaB/ieHUW BEHTUNSA.

0B.11 Bknwoyvatwowmnii umnynsc BeHTunsa (valve firing pulse): UMnynbc, KOTOPbIA MHALUKUPYET BKIKOYEHUE BEHTU-
NA. KaK NpaBuo, SBNAETCA NPOU3BOAHBLIM OT YNPaBSAOLWEro MMMyabca BEHTUNA.

AB6.12 yron kommyTauun y (overlap angle): AnntensHOCTb KOMMyTaumMn Mexay ABYyMS nievyamu npeobpasosarte-
NAA. BblpaXeHHas B eUHULLAX NU3MEePEHUA 3N1eKTPUYECKOro yria.

[b.13 dasosoe ynpasneHue (phase control): Mpouecc KOHTPONSA B ONpejesieHHbIi MOMEHT BPEMEHWN B TeueHne
nepvoga, B KOTOpPbIi BOCCTaHaB/IMBaeTCsi NpsiMasi MPOBOAUMOCTb TOKa B KOHTPO/IMPYEMOM BEHTUNE.
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Mpunoxexne 1B
(cnpaBouHOE)

ConocTaB/ieHne CTPYKTYypbl HAaCTosILWero cTaHaapTa
CO CTPYKTYPOW NPUMEHEHHOTO MEXAYHapo4HOro cTaHaapTa

B mexgyHapogHom cTaHgapte M3K 60700-2:2016 HekoTopble onpefeneHns, OTHOCALLMEeCS K OAHON CMbIC/I0BOA
rpynne dpyHKUnii, 060pya0BaHNs, SBNEHWIA, CNeAyloT He B 10OTMYECKO nocnenoBaTesibHOCTU APYT 3a ApyroM. Hymepauus
NoANyHKTOB MOAMMLMPOBAHHOIO HaLMOHa/bHOIO CTaHAapTa U3MeHMacb OTHOCUTEIbHO MeXAyHapo4Horo ctaHgapra
TakKxe u3-3a nepeHoca 6.7 1 ob6befMHEHNS ero cogepxaHua ¢ cogepxanvem 6.20. Kpome aToro, B yka3aHHOM cTaHaapTe
Becb rpaduueckuii MaTepman CKOMNOHOBAH BMecTe W MpuBEeAeEeH Moc/ie TekcTa ero OCHOBHOW 4YacTu, HO He 0603HayYeH
Kak npunoxeHue. ConocTtaBfieHNe CTPYKTYpbl HACTOSILLErO CTaHAapTa CO CTPYKTYPOil NMPUMEHEHHOTO MeXAyHapoaHoro

cTaHgapTa npvBegeHo B Tabnuue AB.1.
Ta6nunya [AB.1

CTpyKTypa HacToslero ctaHgapra

6.7 3axmmHaa c6opHaa TMpuCTOpHas
(thyristor stack, thyristor clamped assembly)

KOHCTPYKLUSA

6.8 OfHOBEHTUNbHbIA 610K (single valve unit)

6.9 MHoroBeHTUNbHbIA 610K; MBB (multiple valve unit
MVU)

6.10 TupucTOpHbIA BEHTUAb (thyristor valve)

6.11 TupuctopHas sueiika: TH (valve thyristor level)

6.12 BeHTunbHasa cekuus (valve section)
6.13 BeHTunbHbIM Mogynb (valve module)
6.14 TupucTopHbIi Mogynb (thyristor module)

6.15 M36bITOYHbIE TUPUCTOPHbIE Aueiikn (redundant thy-
ristor levels)

6.16 BeHTunbHbIM peakTop (valve reactor)

6.17 KoHAaeHcaTop BeHTU/bHOW cekummn (valve section
capacitor)

6.18 BblcoKouacToTHast BblpaBHMBatOLLAs
grading circuit, surge distribution circuit)

uenb (fast

6.19 BbICOKOYACTOTHbI BblpaBHMBAKLWMNIA KOHAEHCATOP
(fast grading capacitor, surge distribution capacitor)

6.20 BbICOKOYACTOTHbI BbipaBHUBaKLWMii pesnctop (fast
grading resistor, surge distribution resistor)

6.21 Bnok ynpasneHua Tupuctopom; BYT (thyristor con-
trol unit (TCU), valve electonics)

6.22 Wkad ynpaBneHus BeHTUNbHbIM 6710KoM; LY (valve
base electronics VBE. valve control unit)

6.23 Cuctema hopmMupoBaHus OTNMpPaLWUX UMNYNbCOB
(trigger system, firing system)

16
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6.8 TUPUCTOPHbIA CTONG, 610K COEMHEHHBIX TUPUCTOPOB
(thyristor stack, thyristor damped assembly)

6.9 OpaMHOYHOE BEHTUMBHOE YCTPOICTBO (single valve unit)

6.10 CocTtaBHOe BeHTU/bHOe ycTpoiictBo MVU (multiple
valve unit MVU)

6.11 TupucTopHbIli BeHTUNb (thyristor valve)

6.12 TupuctopHas Aueiika (YypoBeHb TUPUCTOPHOTO BEH-
Tuns) (valve thyristor level)

6.13 Cekuua BeHTUNA (valve section)
6.29 Mopgynb BeHTUNA (valve module)
6.28 TupwucTopHblii Moaynb (thyristor module)

6.14 W36bITOUYHbIE TUPUCTOPHbLIE SIYEliKU (pe3epBupyto-
e TMpUcTopHble ypoBHU) (redundant thyristor levels)

6.15 BeHTW/bHbI peakTop (peakTop HacblweHus) (valve
reactor)

6.16 KoHpeHcaTop cekuuu BeHTuNsA (valve section ca-
pacitor)

6.17 BbICTPbI/ BbIpaBHMUBAKOLWWMIA KOHTYP, Lienb pacnpeje-
nenust nepeHanpshxenus (fast grading circuit, surge distri-
bution circuit)

6.18 BbICTpbIli BbipaBHMBAOLWMWIA KOHAEHCATOP, KOHAEH-
catop pacnpegeneHua nepeHanpsxeHus (fast grading ca-
pacitor. surge distribution capacitor)

6.19 BbICTpbI/i  BblpaBHWBAOWMNIA pPesncTop, pesncTop
pacnpegeneHus nepeHanpsbkenusa (fast grading resistor,
surge distribution resistor)

6.20 Bnok ynpaBneHusi TMpuctopa (3N1eKTPOHHbI 610K
BeHTnA) (valve electronics)

6.21 LWkadc ynpaBneHns 6/10KOM TUPUCTOPHOIO BEHTUNSA
(VBE) (valve base electronics. VBE)

6.22 Cuctema ynpasneHus (trigger system)



MpogomkeHve Tabnuubl AB. 1

CTpyKTypa HacTosLLeto CTaHjapTa

6.24 Cxema 3aluTbl TUPUCTOPA BO BPEMS BOCCTaHOBIe-
HuA (recovery protection circuit)

6.25 MHOromofoBbIii 3Be34006pasHbIii ONTUYECKUii pas-
BeTBuTENb (MUltimode star coupler)

6.26 KoHTyp oxnaxgeHus seHTuns (valve cooling circuit)

6.27 Cuctema oxnaxgeHus
system)

BeHTMna (valve cooling

6.28 BbipaBHUBatoLWwme anekTpoabl (grading electrodes)
6.29 PeakTopHbIii MoAynb (reactor module)

6.30 Onopa BeHTUNA (valve support)

6.31 KoHcTpykuns BeHTuna (valve structure)

6.32 fpyc TupucTopHOro BeHTMNA (valve tier)

6.33 3kpaH ANs 3awmTbl OT KOPOHHOrO pa3psga (corona
shield)

8.5 HanpshkeHne BEHTWIS B OTKPbITOM COCTOSIHWMM, na-
[leHne HanpsixeHus Ha BeHTune (valve on-state voltage,
voltage drop)

8.6 HanpshxeHne BEHTW/SI B 3aKPbITOM COCTOsIHUM (valve
off-state voltage)

8.7 TOK BEHTWUNA B OTKPLITOM cocTosiHuu (valve on-state
current)

8.8 lMpoBoaALWMii npomexyTok BeHTuUnA (valve conduction
interval)

8.9 HenpoBogsawmii npoMexyTok BeHTUNs (valve blocking
interval)

8.10 Mpsimoli  HenpoBoAALN
(valve forward blocking interval)

NPOMEXYTOK BEHTUNA

8.11 OG6parTHblli HenpoBOASILLNA MPOMEXYTOK BEHTUNS
(valve reverse blocking interval)

8.12 Bpems BOcCCTaHOBNeHUss BeHTuna (valve hold-off
interval)

8.13 KpuTuueckoe BpPeMsi BOCCTAHOB/IEHWS BEHTUNS

(valve critical hold-off interval)

8.14 MakcumanbHoe paboyee ob6paTHoe HanpskeHue
BeHTUNA (valve crestworking reverse voltage)

8.15 lMoBTopsAtLeeca NUMNY/IbCHOE 06paTHOe Hanpsxe-
Hue BeHTWUNSA (valve repetitive peak reverse voltage)

8.16 HenosTopsilieecs UMNynbCHOe o6paTHOe Ha-
npshxeHne BeHTMNa (valve non-repetitive peak reverse
voltage)

8.17 MakcumanbHoe paboyee HanpsHXXeHVe BEHTUNSA B 3a-
KpbITOM cocTosHumM (valve crest working off-state voltage)
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CTpyKTypa MexayHapoaHoto cTaHgapta M3K 60700 2:2016

6.23 Llenb 3awutbl BOCCTaHOBNEHMA (recovery protection
circuit)

6.24 MynbTMMOAasbHbIA 3Be34006pasHblili pa3BeTBUTEND
(multimode star coupler)

6.25 KoHTyp oxnaxpaeHusa seHTuns (valve cooling circuit)

6.26 Cuctema oxnaxgeHus BeHTUNsa (valve cooling
system)

6.27 BbipaBHMBatloLWue anekTpoabl (grading electrodes)
6.30 PeakTopHbIii Moaynb (reactor module)

6.31 Onopa BeHTMNA (valve support)

6.32 KoHcTpykumsa BeHTUnA (valve structure)

6.33 fApyc TUPWUCTOPHOTO BEHTUNSA (YPOBEHb BEHTUNSA)
(valve tier)

6.34 3kpaH Ana 3awWwuTbl OT KOPOHHOTO paspsga (corona
shield)

8.6 HanpskeHve Ha BeHTWU/Ie B OTKPbITOM COCTOSHUU
(valve on-state voltage)

8.7 HanpseHne Ha BeHTU/NE B 3aKPbITOM COCTOSIHWU
(valve off-state voltage)

8.8 TOK BEHTWNA B OTKPbITOM cOCTOsIHUM (valve on-state
current)

8.9 WMHTepsan nposogmMmocTu BeHTUNs (valve conduction
interval)

8.10 WHTepsan HenposoaumocTn BeHTUNs (valve blocking
interval)

8.11 WVHTepBan HENPOBOAMMOCTN BEHTW/SA B NPSAMOM Ha-
npasneHumn (valve forward blocking interval)

8.12 WNHTepBan HenpoBOAMMOCTU BEHTWUNS B 06paTHOM
HanpaBneHun (valve reverse blocking interval)

8.13 WHTepBan noracaHus
interval)

BeHTunsa (valve hold-off

8.14 KpuTuuyeckuii MHTepBan noracaHus BeHTuns (valve
critical hold-off interval)

8.15 MakcumanbHoe paboyee obpaTHOe HanpskeHue
BeHTUNA (valve crest working reverse voltage)

8.16 loBTopsloWeeca NUKOBOe ob6paTHOe HanpskeHue
BeHTUNA (valve repetitive peak reverse voltage)

8.17 HenosTopstoLeecs NMKOBOe 06paTHOE HanpshXeHne
BeHTUNA (valve non-repetitive peak reverse voltage)

8.18 MakcumanbHoe pabouyee HanpshkeHue BeEHTUNSA
B 3aKpbiTomM cocTosiHun (valve crest working off-state
voltage)
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OkoHuaHve Tabnuubi AB. 1

CTpyKTypa HacTosLLEro craHgapTa

8.18 [lloBTOpAOLWEECA UMNY/IbCHOE HaNpsXeHne BEeHTU-
NS B 3aKpblTOM cocTosHun (valve repetitive peak off-state
voltage)

8.19 HenoBTopsiOWeEeECa UMMNY/IbCHOE HanpshkeHUe BeH-
TUNA B 3aKpbITOM cocTosiHuu (vatve non-repetitive peak
off-state voltage)

PucyHok 1
PucyHok 2
PucyHok 3
PucyHok 4

PucyHok 5

CTpyKTypa MexayHapoaHoto cTaHaapTa M3K 60700-2:2016

8.19 MosTOpsAOLEECA MUKOBOE HaNpshkeHne BeHTUNsA
B 3aKpblTOM cocTosiHuu (valve repetitive peak off-state
voltage)

8.20 HenoBTopsitoleecs NUKOBOE HaNPsKEHUe BEHTUNSA
B 3aKkpbiTOM cocTosHum (valve non-repetitive peak off-
state voltage)

PucyHok 1
PucyHok 5
PucyHok 4
PucyHok 3

PucyHok 2

MpumeyaHue — ConocTaBneHne CTPYKTYpbl CTAHAAPTOB NPUBEAEHO YaCTUYHO ANA pa3gena 6. T. K. ocTaslb-
Hble pasgesbl CTaHAAPTOB U UX UHbIE CTPYKTYPHbLIE 3/1IEMEHTbI NAEHTUYHbI.
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Buénuorpadgusn

|1] M3K 60050-551  MexAayHapoAHbI anekTpoTexHuyeckuii cnosapb. YacTb 551: Cunosas anekTpoHuka [International
Electrotechnical Vocabulary (IEV) — Part 551: Power electronics}
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AndaBUTHbIN yka3aTenb TEPMUHOB Ha PYCCKOM S3blke

B
610K MHOFOBEHT UbHbIA 6.9
610K O4HOBEH T U/bHbIN 6.8
610K ynpaBfeHUss TUPUCTOPOM 6.21
B
BEHTUb TUPUCTOPHbI 6.10
BK/lOYEHNe (BEHTUNSA) 9.1
BK/IIOYEHME BEHTUNA 3alWUTHOE 10.2
BK/IIOYEHME NNOXHOEe 7.9
BpeMs BOCCTAHOB/IEHUA BEHTUNA 8.12
BpeMs BOCCTAHOBJ/IEHUSA BEHTUNA KpUTUYECKoe 8.13
3
3anupaHve BeHTUNA 7.1
3awmTta du/dt 10.6
3aliMTa BO BpeMs BOCCTAHOB/IEHUA BbICOKOBOJIbTHAA 10.7
3almTa BbICOKOBONIbT HAsA 10.3
3aliMTa BbICOKOBO/IbTHAA 3/1€KTPOHHAsA 10.4
3alnTa c NOMOL b0 3aWMTHON ANOAHOI CXEMbl BbICOKOBOJ/IbTHASA 10.5
30Ha (hopMUpOBaAHUA UMNYNbCa paspelleHHas 9.2
7
MMnynbc (BEHTUNA) oTNMpatoLWwni 9.3
MMnynbc (BEHTUNA) ynpaBnsawowmni 9.2
K
KOHAEeHCcaTop BEHTWUNbHOW cekynn 6.17
KOHAEHCcaTop BbipaBHMBA LW NI BbICOKOYACT O T HbIli 6.19
KOHZEHCATOp AeMNdUpYIo LW nii 6.4.1
KOHAEHCcaTop CraaxuBatoLyuni 6.4.1
KOHCTPYKLUA BEHTUNA 6.31
KOHCT pyKUuMa TUpucToOpHaa cbopHasa 3axummHas 6.7
KOHTYp OX/TaXAEHUSA BEHTUNA 6.26
M
MOAY/1b BEHTU/bHbI 6.13
MOAY/b PeaKTOPHbI 6.29
MOAY/lb TUPUCTOPHbLIN 6.14
MOCT 4.2
MOCT npeobpasoBaTeNbHblli 4.2
H
HanpaB/fieHne HenpoBoAsliee 5.2
HanpasneHne obpatHoe 5.2
HanpaB/ieHne nposogsuiee 51
Hanpas/ieHne npamoe 51
Hanps)XXeHne BEHTUNA B 3aKPbITOM COCTOAHUN 8.6
Hanps)XXeHne BEHTUNS B 3aKPbITOM COCTOSHUM MMNY/IbCHOE HeMoBTOpsloLLeecs 8.19
Hanps)keHne BEHTWU/IA B 3aKPbITOM COCTOAHUN MMNYNbCHOE NOBTOpAOLWeecs 8.18
HanpsxeHne BEHTUNA B 3aKPbITOM COCTOSSHUMN paboyee MakcumanbHoe 8.17
HanpsXXeHne BEHTU/IA B OTKPbITOM COCTOSHUMN 8.5

20



HanpsXXeHne BeHTUNS obpaTHoe

HanpsaxeHne BeHTUNA 06paTHoe nMmnynbCHoe HenoesTopsdawueecs
Hanps>XXeHne BeHTUNA 06paTHoe nMmnynbcHoe noprtopdawueecsd

HanpsxeHne BeHTUNA npsamoe

HanpsaXXeHne BeHTUNA paﬁoqee MakCcumasbHoe 06paTHOE

HapylleHne KOMMYyTaLuum

orpaHnynTenb nepeHanpﬂmeHMﬁ BEHTUNA
onopa BeHTUNA
oTnnpaHue BeHTUNSA

naZieHne HanpsXXeHus Ha BeHTune
nneyo npeo6pasoBatenbHoe

NPOMEXY T OK BEHTU/IS HENPOBOASLL NI
NPOMEXYyTOKBEHTUNA HENPOBOAALNIA 06paT HbIA
NPOMEXY T OK BEHTUSI HENPOBOAALW NI NPAMOIA
NPOMeXyT 0K NPOBOASL Ui

NPONycK BKIOYEHUSA

pagunatop oxnaxpaeHus

(o]

pa3BeTBMTENb ONTUYECKNIA 3B€34006pa3HbIli MHOTOMOLOBbI A

peakTop BEHTUNbHbIN

pe3ncTOp BbipaBHWBA LW WA BbICOKOYACT OT Hblli
pesucTop AemMndupyoLWmnii

pe3ncTop NOCTOSSHHOTO TOKa BblpaBHMUBAO LN
pe3ncTop crnaxunsaoLnii

CeKumna BeHTunbHas
cucTemMa oxnaxAeHus BeHTUNs

cucTema HOpMUPOBaAHNS OT NMpaLWNX UMNYNbCOB
COCTOSAHME (BEHTUNA) OTKpbITOE

cocTosiHMe (BeHTWNSN) npoBoasiiee

COCTOSIHME 3aKpbiTOoe

COCTOsIHME HenpoBoAslee

COCTOSIHME Npu 06paTHOM HanpsXXeHWn 3akpbiToe
COCTOSIHME NpW NPSIMOM HanpsXXeHWUn 3akpbiToe

cxema 3aluTbl TMPUCTOpPA BO BpEMSA BOCCTAHOBNEHUS

cxemMma npeo6paaoBaTeanaﬂ MocTOBas

TMpucTop
TUPUCTOP ynpaBnsemblit 3NeKT PUYECKN
TOK BEHTU/S B OTKPbITOM COCTOAHUM
TOK BEHTUNS 06paTHbIi

TOK BEHTWUNA NPAMOii

Yros BK/OYEHUA 1
yrona KomMmyTauumny
Yyrosi onepexeHnsa BKAKYEHNA p
yron oTknwo4yeHns 6
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8.3
8.16
8.15
8.1
8.14
7.8

10.1
6.30
7.2

8.5
4.1
8.9
8.11
8.10
8.8
7.7

6.6

6.25
6.16
6.20
6.4.2
6.5

6.4.2

6.12
6.27
6.23
7.3
7.3
7.4
7.4
7.6
7.5
6.24
4.2

6.1
6.2
8.7
8.4
8.2

9.4
9.6
9.5
9.7
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yron noracaHus 6
ynpasneHue pa3zoBoe
ycTpoiicTBO Nnpeobpa3oBaTtesibHoe

doToTMpUCTOp

Lenb BbipaBHMUBalWas BbicokoYacToOTHas
uenb gemndupyoLas

wkadg ynpaBneHns BEHTUIbHbIM 6/10KOM

3KpaH ANA 3aWUTbl OT KOPOHHOTO paspsja
3N1eKTPOAbl BbipaBHMUBAlOLIME

APYC TUPUCTOPHOTO BEHTUNSA
svelika TupucToOpHas
AYeKN TUPUCTOPHbIE N36bITOYHbIE
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9.7
9.8
4.3

6.3

6.18
6.4

6.22

6.33
6.28

6.32
6.11
6.15
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YK 621.314:006.354 OKC 29.240.01

KntoyeBble cnoBa: nepefavya NocTOSHHOMO TOKa BbICOKOTO HaMpsXeHusl, MOCToBas npeobpasoBaresibHas cxe-
Ma. npeobpasoBartefibHoe YCTPOIUCTBO, TUPUCTOPHBI BEHTU/b, 610K YNpaBieHns TMPUCTOPOM, LiKad ynpas-
NEeHUs. BEHTU/bHBI MOAY b, BEHTU/IbHAA CEKLMSA, BEHTU/bHLIN peakTop, oTnuparLwwuii uMnynsc
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