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M E XTToOGCYH.APG CTHBETUHTHUB # C TAHDAAPT

KOHOEHCATOPbGI, BKIMIOYAEMbIE MOCNEQOBATENBHO, ANA SHEPFOCUCTEM
YacTb 2

AnnapaTypa 3awuThl ANA nocnenoBaTeNbHO BKNO4YaeMbIX KOHAEHCATOPHbIX 6aTape|7|

Series capacitors for power systems. Part 2. Protective equipment for series capacitor banks

Data BBegeHna — 2015—01—01

1 O6wme nonoxeHus

1.1 O6nacTb NPUMEHEHUA U Ha3HaYeHne

Hacrosiwuii cTangapT pacnpocTpaHseTcst Ha annapaTypy 3aluThl Ans nocregosaTeslbHO BKIYaeMbIX
KoHOeHcaTopHbIX 6aTapen, paccymMTaHHbIX Ha MoLHOCTb cBhilwe 10 MBap Ha daay. Moa annapaTypoit 3awwnThbi
rnoapasyMeBatoT annapaTtypy rmaBHOM Lenu 1 BcnomoraTenbHoe obopyaoBaHue, KOTopoe NpeacTasnsier co-
60oIi YacTb YCTaHOBKM U3 NocnedoBaTebHbIX KOHAEHCaTOPOB, HO KOTOPOE pacrnonaraeTca BHe COBCTBEHHO eM-
KOCTHOTO y3na. PekoMmeHAaLunm B OTHOLLEHNM eMKOCTHOTO y3na npuseaeHsl B IEC 60143. Annaparypa sawurbl
ynomsaHyTa B nogpasgenax 1.3 n 7.6 |EC 143.

Annapatypa 3awWuTbl, paccMaTpuMBaemas B HacToseM cTaHaapTe, BKMoYaeT B cebs creaytollee
obopygoBaHue:

- YCTPOWCTBO 3aLLMThI OT NEpeHanpPsHKEHUs!;

- 3aWNTHbIA UCKPOBOM 3a30p (paspsifHUK);

- HEMMHENHbIA pe3ncTop (BapucTop);

- 0bxoHOW aBTOMAaTUYECKUIA BhIKMNoYaTEND;

- pasmblkaTenu,

- AeMncupytowee obopyaoBaHue A1t OrpaHUYEHUs! ToKa;

- paspaaHbIA peakTop;

- TpaHcgopMaTop HaNpPsHKEHUS;

- TpaHcgopmaTop ToKa;

- CUrHanbHas KOMNOHKa;

- peneiHasn salWwmTa, KOHTPONbHOe obopyaoBaHUe U nNnaTopMa Ans 3a3eMeHNsl KOMMYHUKALMOHHOTO
ob6opynosaHusa.

Cm. pucyHok 1.

MpuHLUMNBI, CBA3aHHbIE C NPUMEHEHUEM W 3KClyaTaunein nocrnegoBatenbHbIX KOHAEHCATOpoB, pac-
CMOTpeHbI B pasgene 3.

Mpumepbl cueHapueB HeUCNpPaBHOCTEN ykasaHbl B pasgene 3.

Mpumepbl cxem 3alnThl, C MPUMEHEHUEM PA3TINYHBLIX NPUBOPOB 3aLUThI OT NepeHanpsXXeHus!, npueeae-
Hbl B 2.1.

Uspanne opuunanbHoe
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1 — CErMEHT U3 KOH[IEHCATOPHBIX GIIOKOB; 2 — IaBHas annapaTypa 3alUnThl Ans CerMeHTa; 3 — 06X0HOI aBTOMATUHECKU BLIKIIO-
vatens; 4 — nocnegoBarenbHLIM pasMbikaTenb

PucyHok 1 — CocTtaBHble yacTv 6arapem U3 NnocneosarenbHbIX KoHAeHcaTopos

MpumeyaHun e — [penoxpaHUTeNnu KOHAEHCATOPOB B HACTOSILLEM CTaHAAPTe He PacCMaTPUBAIOTCS, T. K. OHU
npueogsaTcs B IEC 60143 n IEC 60595.

HasHaueHWe HacTosLero cTaHgapTa 3aknyaeTcs B cneaytoem:

- (hopMynMpoOBaHMe eauHLIX NPaBu No aKCrslyatauni, UCNLITAaHNAM U HOMUHATBHLIM XapakTepucTukam;

- paccMOTpPeHMUE pasfiMyHbIX TUMNOB NpBoPOB 3alUTLI OT NepeHanpsXkeHus;

- paspaboTka pykoBOACTBA NO MOHTaXy W aKcryaTaLuu.

1.2 HopMaTuUBHBbIEe CCbINKU

[na npUmMeHeHWs HacTosLero cTaHgapTa HeobxoauMbl criefytolwme ctaHaapThl (AoKYMeHThl). Ansa aa-
TUPOBaHHbIX CCbINTOK NPUMEHSIOT TONMbKO YKasaHHoe 13daHue CCbIMoYHOro cTaHaapTa (4oKyMeHTa), ANA Heaa-
TUPOBAHHbIX CChINTOK MPUMEHSIIOT NocreaHee nsaaHne CehbiNIoYHOro cTandapTa (QoKyMeHTa) (BKroyas Bce ero
N3MeHeHNs).

IEC 60044-4:1980 NamepuTensHble TpaHchopMaTopbl. HacTb 4. NamepeHne nokanbHbIX paspsiaos

IEC 60050-436:1990 MexayHapoaHblin anekTpoTexHudeckuin cnosape (MOC). Maga 436. CunoBble
KoHAeHcaTopsl

IEC 60056:1987 Bbikrovareny nepeMeHHOro Toka BbICOKOTO HanpsXeHns

IEC 60060-1:1989 MeTog BbICOKOBOMLTHOMO UCTbITaHWA. YacTb 1. O6ne onpeaeneHns U TpeGosaHuUs
K MCMbITAHUSIM

IEC 60068-2-30:1980 OcHOBHble MeTOAblI UCMBITAHWUI HA BO3AeNCTBUE OKpyXatollei cpeabl. YacTb 2.
Uenbitanma. enbitadre Db v pykoBoacTeo: BnakHas Tennota, Luknbl (4acoBast LUMKIMYHOCTE 12 + 12)

IEC 60076-1:1993 Cunosble TpaHcdopmaTopbl. YacTs 1. O6Lme nonoxeHns

IEC 60099-1:1991 PaspaaHuki Ons 3aWinTel OT NnepeHanpsbkeHnin. YacTb 1. PaspsaaHUKi HenmHenHoro
PEe3NUCTOPHOro TUMa ANsi CUCTEM NEpPEeMEHHOTO ToKa

IEC 60099-4:1991 PaspaaHukv AN 3alnThl OT NepeHanpshkeHunil. YacTb 4. PaspsaHuky AN 3almTbl oT
nepeHanpsKeHnin MeTannookcugHble

IEC 60129:1984 Pasmbikarenu nepemMeHHOro Toka 1 saseMnsioLLme nepexknodaTent

IEC 60143:1992 KoHaeHcatopbl, BKMo4aeMble nocnegoBaTensHo, AN 3Heprocuctem
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IEC 60185:1987 TpaHccopmMaTopbl Toka

IEC 60186:1987 TpaHcdhopmaTopbl HaMNpsKeHNUs!

IEC 60255-6:1988 Pene. YacTb 6. MamepuTenbHele pene 1 annaparypa 3aliuTsl

IEC 60289:1988 PeakTopbl

IEC 60383 (4yactn 1-2):1993 WcnbiTaHWa U30NATOPOB M3 KepamMUYecKoro Marepuana unu ctekna ans
NOABECHBIX NIMHWIA C HOMUHATbHBIM HanpsikeHem cabile 1000 B

IEC 60595:1977 BHyTpeHHWe npegoxpaHuTenu Ans nocrnegoBaTenbHbIX KOHAeHCaTopoB. M3meHe-
Hue 2, 1987

IEC 60654 (vyactin 1-4):1979—1987 Ycnosusa akcnnyatauuv ANs annapartypbl U3MepeHus 1 ynpasneHus
MPOMBILLIIEHHBIMK NpoLieccamu

IEC 60694:1980 O6wwue NonoxeHUst 4Ns CTaHOapTOB Ha BbICOKOBOMLTHOE KOMMYTaLMOHHOE U yrpaB-
nstolwee obopyaosaHue

IEC 60794-1:1993 OnToBOMIOKOHHbIE Kabenu. YacTb 1. ObLwme TexHUYeckue ycrnosus

IEC 60794-2:1989 OnTOBOMOKOHHbIE Kabenu. YacTb 2. TexHUYeckue yCroBusa Ha nsgenus

MpumeyaHune— CraHgapT Ha BAPUCTOPLI Af151 NOCNEA0BaTeNbHbLIX KOHAEHCATOPOB OTCYTCTBYET. MMoaTomy co-
OTBETCTBYIOLLME UCTIbITaHNS B OTHOLLEHUM BApMCTOPOB MOCIEA0BaTeNbHLIX KOHAEHCATOPOB PACCMOTPEHbI B HACTOSLLEM
cTaHpapre.

1.3 TepMUHbI U onpeneneHuUs

B HacTosiLeM cTaHgapTe NCnonb3oBaHbl Crieaytolime TePMUHBI C COOTBETCTBYIOLLMMN onpeaeneHUAMN:

1.3.0 onpepeneHusi cocTaBHbIX YacTel KoHAeHcaTopa U akceccyapoB (definitions of capacitor parts
and accessories): CootsetcTaytoT IEC 60143.

1.3.1 pesepBHbIN pa3pagHuUK (back-up gap): BcnomoratensHbli paspagHuK, KOTOPbIA MOXET BbITb Ha-
CTPOEH Ha nepekpbiTWe MNMPU YPOBHE HanpsiKeHUsl Bbille, YeM 3alUTHbLIA YPOBEHb OCHOBHOIO 3alUTHOMO
YCTPOWCTBA, U KOTOpPbIA 06bIMHO pasMeLLaeTcs napannenbHO OCHOBHOMY 3aLLMTHOMY YCTPOUCTBY.

1.3.2 sawuTa 6atapeit (bank protection): O6wWmMiA TepMKH Ans 06opyaoBaHNA 3aLUMTHI KOHAEHCaTop-
Hol BaTapen UnNu ee YacTu.

1.3.3 obxogHomn TOK (by-pass current): Tok, npoTekarlolMin Yepe3 nepenyckHoe YCTPOWUCTBO WU
YCTPOWCTBO, NoAcoeaUHEHHOe NapannenbHo ¢ nocneaoBaTenbHbIM KOHAEHCATOPOM. OTOT TOK MOXET BbiTbh
nnBo TokoM noBpexaeHus, MMBo HopMarnbHbIM TOKOM.

1.3.4 nepenyckHoe ycTpoicTBO (by-pass device): YCTpOUCTBO, HanpuMep nepeknoyaTens Unu Bbl-
KntovaTernb, UCnonb3yembli napannensHo ¢ nocnegoBaTefibHbiM KOHAEHCAaTOPOM 1 €ro YCTPOUCTBOM 3aLUUThI
OT MepeHanpsXeHns1 ANs WYHTUPOBaHUS ToKa B MIMHUM B TEYEHWE 3a4aHHOro Nnepruoda BPeMeHU Unm Henpe-
pbiBHO. Kpome Toro, nyTem LUYHTMPOBaHUA KOHAeHcaTopa 3T0 YCTPOUCTBO MOXET 0braaaTs CBOMCTBOM BBOAA
AaHHOro koHAeHcaTopa B Lienb U NepeHoca 3aAaHHoro Toka.

1.3.5 nepenyckHou pa3mbikatenb (by-pass disconnector): YCTpoicTBO AN KOPOTKOTO 3aMbiKaHUs!
rnocneaoBaTenbLHOro KoHaeHcaTopa, Nocne Toro Kak oH Obin WyHTUPOBaH NepenyckHbIM YCTPOUCTBOM.

1.3.6 nepenyckHou Tok noBpexaeHusa (by-pass fault current): Tok, npoTekatoL i Yepes NepekpbITyio
GaTtapeto nocrneaoBaTenbHbIX KOHAEHCATOPOB, 06GYCNOBNEHHbIA HEMCNPABHOCTLIO Ha NIMHUK.

1.3.7 nepenyckHoW pa3psigHUK, 3allUTHbLIA pa3pagHuk (by-pass gap, protective gap): OtaenbHbIi
paspsaHUK NN cucTeMa paspsgHUKoB Ans 3almTbl koHaeHcaTopa (Tyn K) oT nepeHanpsiKeHus! Unmn HermHen-
Horo pesucTopa (Tun M) oT neperpysok nyTem obBoga Toka Harpysku Unv NoBpexXaeHNs BOKPYT 3alULLEHHbIX
Y3roB U geTanen B TeueHne 3agaHHoro nepuoga BpeMeHMu.

1.3.8 nepenyckHoe 6nokupylowee ycrpoictBo (by-pass interlocking device): YcTpoicTBo, KoTOpoe
obecneunBaeT, YToGhI Bce TpY hasbl NepenyckHOro yCTpoNCTBa HaxoanIuch B O4HOM 1 TOM XKe 3aMKHYTOM Ui
pPas3oMKHYTOM MOMOXEHUN.

1.3.9 3awwuTa oT eMKocTHOro Auc6anaHca (capacitance unbalance protection): YcTtpoiicTBo 0bHapy-
XeHus gucbanaHca B eMKOCTU Mexay KOHAeHCcaTOPHLIMM rpynnamu B npeaenax oaHol gasbl, HanpuMep Tako-
ro, KOTOpbIA Obl Bbi3BaH MNEePEropeBLNMU MNPEAOXPaHUTENSMU KOHOEHCATOPOB WM HeucrnpaBHLIMA
KoHAeHcaTopaMu, UHULMMPOBaHWUA TPEBOXHOW CUrHaNM3aLMm NN 3aMblKaHnsa nepenyckHOro yCTponcTea, unm
TOro U Apyroro.

1.3.10 nnatdopma koHOeHcaTopa (capacitor platform): KoHcTpyKums, koTopasi noaaepxusaeT cbop-
Ky 13 KOHOEHCATOPOB/CTOEK 1 BCEro COOTBETCTBYHOLLEro 060pya0BaHNA U 3aLWMTHLIX YCTPONCTB U YCTaHOBMNEHa
Ha U3onATOpax, XapakTePUCTUKN KOTOPBLIX COBMECTUMBI C XapakTepucTUKaMu nonsaumm assl OTHOCUTENbHO
3eMIN.
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1.3.11 aTan nepeknio4eHus koHAeHcaTopa (capacitor switching step): Cm. moaynb.

1.3.12 HenpepbiBHOE paboyee HanpsbkeHne (COV = MCOV) (U,) BapucTtopa (continuous operating
voltage, COV = NCOV, U, of varistor): (MakcumansHoe) HenpepbiBHoe pabodee HanpsbkeHue, COV, npea-
ctaenser coboil 0603Ha4YeHe JONYCTUMOro cpedHeKBaapaTUYHOrO 3HaYeHUsl HanpsbkeHUst cpegHeksagpa-
TUYHON YaCTOTbI, KOTOPOE MOXET ObITb HENPEPBIBHO NPUIOXEHO K BbIBO4AM BapucTopa.

MpumevyaHus

1 COV BapucTopa nocrnegoBaternbHOro KoHgeHcaTopa 06bI4HO paBHO HOMMHAINBHOMY HarpPsDKEHUIO MOCNeaoBa-
TenbHOro KoHaeHcaTopa. [laHHoe onpeaeneHne otnudaeTcs oT onpegenexnust COV anst ZnO 3awmrtHoro paspsigHuka co-
rnacHo |IEC 60099-4.

2 CoobpaxeHvsi B OTHOLIEHUN NepeHanpshxeHuii KOPOTKOTO 3amblkaHUs1 MOCNeAoBaTerNIbHOro KOHAEHCaTopa, Ha-
npvMep HanpsHKeHUM, BbI3BaHHbIX koreGaHUsIMU TOKOB 1 TOKaMM Neperpy3ku, NPUHUMAIOT BO BHUMaHWE Npy onpeaeneHum
3aLMTHOTO YPOBHS BApUCTOpa.

1.3.13 gemndwmpyowee oGopydoBaHue pAns orpaHu4eHuA Toka (current-limiting damping
equipment): PeakTop unu peakTop ¢ napansiensHo NoAcoeaMHEHHbIM Pe3UCTOPOM Ans orpaHuYeHus koneba-
HWIA TOKa M 4YacToThbl U oBecneveHust ocTaTo4HOro AemndurpoBaHnus konebaHuii paspsaHoN Lenn KoHaeHcaTo-
poB Mpu pabote 06xoaHOro paspsgHuMKa UM o6xoaHOro YCTPOMCTBa (CM. pUCYHOK 1).

1.3.14 paspsgHoe ycTpoicTBo (discharge device): YCTpoicTBO, NOCTOSHHO MNOACOEANHEHHOE K KITeM-
MaM KoHZeHcaTopa Wiv BCTPOEHHOe B eMKOCTHOM Brok, obnapatolee cnoCobHOCTbIO CHUXATb OCTaTO4HOe
HanpsikeHWe Ha KoHaeHcaTope, Mocne Toro Kak TOT Bkl OTCoeANHEH OT UCTOUHUKA MUTaHKUS.

1.3.15 pa3spsigHoe HanpsxeHue (BapucTtopa) (discharge voltage (of a varistor)): CM. octato4Hoe Ha-
npsxeHune.

1.3.16 BHelHAA HeucnpaBHocTb (external fault): HencnpaBHOCTb B NMHUK, BO3HUKAOLAA BHE 3aLLU-
LLeHHOW NNHENHOM ceKkUnmn, KoTopasa coaepXuT batapeto KOHAEHCaTOPOB.

1.3.17 HeucnpaBHOCTb BHyTpu Gatapeu koHaeHcaTopos (fault within the capacitor bank): Heuc-
NpaBHOCTb, BO3HMKatOLWas BHYTPU 6atapen KOHAEHCATOPOB, HanpuMep USMeHeHUs EMKOCTU B CerMmeHTe, no-
BpexaeHue nnatdopMbl U T. A. MoaoBHble HeUcnpaBHOCTWU YCTpPaHAIT nyTemM 3awmTtbl 6atapen u3
nocnegoBaTenbHbIX KOHAEHCATOPOB 6e3 BbIKIIOYEHUS] NIUHAM Nepeaaqn.

1.3.18 sawwuTa nnatcdopmbl oT HeucnpasHocTH (fault-to-platform protection): YctpoiicTtBo o6Hapyxe-
HUS HencrnpaBHOCTU M30NsauMn Ha Nnatdopme, B peaynbTaTe KOTOPOW TOK, NOCTYNAIOLWMIA OT HOPMaribHbIX TO-
KOHeCyLLMX 3neMeHTOoB Lenu, naert K nnardopme, U MHULMMPOBAHUA 3aMblkaHUsl 06X0AHOMo YCTPOMCTBA.

1.3.19 BBoA B paboTy (insertion): PasMbikaHWe nepenyckHOro yCTPOMCTBa AN nepesofa nocneaosa-
TeNbHOro KoHAeHcaTopa B PeXnM aKCniyaTauum ¢ TOKOM Harpysku unm 6es Hero.

1.3.20 Tok BBOpa B paborty (insertion current): YcraHoBuBLUEECS cpeAHeKBapaTUyHOe 3HayeHue
TOKa, KOTOpbI NpoTeKaeT Yepes nocrnegosarefbHbIN KOHAEHCaTop, NOoce TOro Kak NPOoM3OLLIIO pa3MblkaHue
nepenyckHoro ycTponcTea.

1.3.21 HanpsbkeHue BBoAa B pabory (insertion voltage): YcraHoBuBLIEECS cpeHEKBaApaTU4HOE 3Ha-
YeHne HanpskeHWs, BO3HMKaloWero Ha nocrnegoBartesibHOM KoHAeHcaTope Nnpy npepbiBaHWn NnepenyckHoro
TOKa C pasMblkaHWeM NepernycKHOro yCcTporucTea.

1.3.22 BHyTpeHHAA HeucnpaBHOCTb (internal fault): HeucnpaBHOCTb B NHUK, BO3HUKLLIASA BHYTPU 3a-
LMLLEHHOW NMMHENHON CeKLMn, KOTopas CoaepXUT baTapeto KOHAeHCATOPOoB.

1.3.23 ypoBeHb uzonAuum (insulation level): Habop namepeHHbIX 3HaYEHUIA HanpsKeHust (kak ans
MPOMBILLNIEHHON YacTOoThl, Tak U UMMNYMbCHOW), KOTOPLIA XapakTtepusyeT usonsauuio 6atapen KoHAeHCATOPOB
OTHOCUTENBHO ee CNoCcOBHOCTU BbIAEPXKMBaTh 3MEKTpocTaTUIEeCcKUe HanpsbkeHUs Mexay nrnatopmoit n 3em-
nen, mexgy cazamn, Mexagy Kinemmamu Bcero obopyaoBaHuUs U MexXay CMOHTUPOBAHHBIM Ha nnartdopme
obopyaoBaHnem 1 camor NnatchopMon.

1.3.24 ToOK yTeuku (BapucTtopa) (leakage current (of a varistor)): HenpepbiBHbIA TOK, NpoTeKatoLwuin ve-
pes BapucTop, npu nogaye 3afaHHOro HarnpsbkeHUsi NPOMBILLIIEHHON YacTOThI.

Mpwnmeyanune—Ipu COV unpu Temneparype anemeHTa BApMcTopa, paBHOWM HOPMAaribHOW OKPYKaIoLEN TEM-
nepartype, ToK yTeukv 0ObIYHO MEET €MKOCTHBIN XapakTep.

1.3.25 noporoBoe HanpsbkeHue (U, (limiting voltage (U;,,)). MakcumanbHoe MrHoBeHHoe 3HaueHue
HanpsPKeHs!, 1eMCTBYIOLLIEro Mekay KNeMMaMm KOHAEHCaTopa, AeNeHHoe Ha 2. [laHHoe HanpskeHue 0BbIY-
HO BO3HWKaeT Npu paboTe BapncTopa U1 HenocpeAcTBEHHO nepes BocnnaMeHeHnem paspsiaHuKa.
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1.3.26 sawmTa OT HapyweHus npouecca perynuposaHusa MolHocTu (loss-of-control-power
protection): CpeaAcTBO MHULMALNA 3aMbIKaHWS! NepenyckHOro YCTPOMCTBa Npu NoTepe HOPMarbHOro perynu-
pPOBaHUS MOLLHOCTW.

1.3.27 rnaBHbLIA UCKPOBOMN NPOMEXYTOK (Mmain gap): YacTb 3awmTHOro paspagHuKa, Kotopast AonkHa
nepenyckaTb TOK NOBPEXAEHUA B TeHYeHWUe 3afaHHOro nepuoaa BpemMeHn, COCTOUT U3 ABYX Unn bonbLuero 4Yuc-
na BbICOKOMOLLHbIX 3NEKTPOAOB.

1.3.28 MCOV (MCOV): Cm. HenpepbiBHOE paboyee HanpsbkeHWe (Bapuctopa).

1.3.29 meTannookcuaHbin Bapuctop (metal-oxide varistor): CM. Bapuctop.

1.3.30 MeTannookcUAHLIN BapUCTOPHBINA aneMeHT (metal-oxide varistor element): Cm. BapucTop-
HbIA 9NEeMeHT.

1.3.31 MeTannookcuaHbI BapUCTOPHbLIN cTon6 (metal-oxide varistor column): CMm. BapUCTOpPHBIN
cTon®.

1.3.32 MmeTannookcuaHana BapucTtopHaa rpynna (metal-oxide varistor group): Cm. BapuctopHas
rpynna.

1.3.33 meTannookcuaHbIN BapuUCTOpPHbIA B6nok (metal-oxide varistor unit): CM. BapucTOpHbIA 6MoK.

1.3.34 MuHUManLHoe onopHoe HanpsbkeHue Uy . (BapucTopa) (minimum reference voltage Uyges
of a varistor): MuHumanbHOe AoNYCTUMOE ONOPHOE HanpsbkeHWe AnA BapucTopa unu BapuctopHoro 6rioka B
cbope, N3MepeHHoe Npuv 3agaHHo TeMnepatype, obbiuHo (23 £ 5) °C (CM. pUCYHOK 3 1 3aMeyaHus, npuBeaeH-
Hble B pasgene 3).

1.3.35 mopynb (3Tan nepeknioyeHUsa KoHAeHcaTopa) (module (capacitor switching step)): Tpexdas-
HbI hyHKLMOHabHbIA BRoK, KOTOPLIN COAEPXUT N0 OAHOMY EMKOCTHOMY CETMEHTY (BO3MOXHO, U HECKOILKO)
Ha chasy, obecneunBatoLLnii B3aMMOCBA3aHHY0 paboTy ogHodasHbIX NepenyCckHbIX YCTPOWUCTB (CM. PUCYHOK 1).

1.3.36 HenuHenHbIN pe3ncTop (Bapuctop) (non-linear resistor (varistor)): YcTpoicTBo, NnpeaHasHa-
yeHHoe Ansa PYHKLUOHMPOBaHNUA B Ka4eCTBe CpeacTBa 3aliMThl OT NepeHanpsikeHUs KoHaeHcaTopa, CocTos-
lee W3 pPesnucTopoB C HENUHENHbIM, 3aBUCALWMM OT  HanpshkeHusl COMpoTUBREeHWEeM  (0BbluHO
METanMooKCHAHbIX BapnCTOPOB).

1.3.37 3awuTta ot nepeHanpshkeHUn (overvoltage protection): BeicTpogeicTBylolee yCTPONCTBO, KO-
TOpOE OrpaHUYMBaET MTHOBEHHOE HanpsikeHWe Ha nocneaoBaTenHOM KoHAeHcaTope A0 A0NYyCTUMOro 3Have-
HWS NPY HEUCNPAaBHOCTSAX 3HEPTETUMECKON CUCTEMBI UMW APYrUX HEHOPMAanbHbIX YCNOBUAX PaboTbl ceTu.

1.3.38 molHocTb perynupoBaHusa nnardopmbl (platform control power): UCTOMHUK (MCTOYHUKM)
3Hepruu, kotopbiM(MK) pacrnonaraeT noTeHuMan nnarchopmbl ANA OCYLECTBAEHUA OnepauMOHHBIX U KOH-
TPOMUPYIOLLNX PYHKLUA.

1.3.39 KomMMyHuKaLMoHHOe o6opyaoBaHue nnardopma-3emns (platform-to-ground communication
equipment): YcTpoicTea nepegaqv ynpasnsiowmMx, pabounx n TPEeBOXHBIX CUrHaNoB mexay nnatgpopmon un
YPOBHEM 3eMNn Kak pe3ynbTaT 3KCnyaTaumoHHbIX UK 3alUTHBIX AEeACTBUA.

1.3.40 3awmTHLIN pa3pagHuk (protective gap): Cm. 06BoAHON paspaaHUK.

1.3.41 3awmTHBLIN ypoBeHb (protective level): MakcumanbHOe MrHOBEHHOE 3HaYeHue HanpsxXeHus,
BO3HMKaOLLEro Ha KoHAeHcaTope HenocpeaCcTBEHHO A0 UMM BO BpeMs dyHKLMOHUPOBaHUA 0BBOAHOMO pas-
psigHWKa (paspsagHUK-Mad) unn npu 3agaHHOM MrHOBEHHOM TOKe, NpoXoAslleM 4epes BapucTop (Bapuc-
Top-nnaH). Ha npakTuke aTOT 3aWMUTHBIN YPOBEHb PaBeH JiU,im.

1.3.42 HoMuMHanbHasa KpaTkocpouHasa 3Heprusa (Bapuctopa) (rated short-time energy (of a
varistor)): MakcumanbHasi 3Heprusi, KOTOpyo BapuCcTop MOXKET MNOrNOTUTL 32 HENPOAOMKUTENLHLIN NPOMEXXY-
TOK BpeMeHW, 6e3 noBpexaeHusi BCrieacTBue Tennosoro yaapa. KpatkocpouHryto aHepruio o6bIMHO BipaxkatoT
B JXKOYMAX, KANOMKOYMSIX UM MeraKoyrsix.

1.3.43 onopHbin Tok (Bapuctopa) (reference current (of a varistor)): MNukosoe 3Ha4eHWe akTUBHON Co-
CTaBnsoLWe N Toka MPOMbILLIEHHOR YacTOTbl, UCMOMNb3yeMoe A onpeaeneHna onopHOro HanpPAXXeHUA Bapuc-
Topa. Pacnonaraetcs B 30He nepexoda Mexay obnacTbio Toka YyTeYKM U TOKOM NPOBOAUMOCTU, 0BLIMHO B
avanasoHe oT 1 go 20 MA ans ogHOBapUCTOPHOTo cTonba (CM. pucyHok 3 B pasgene 3).

1.3.44 onopHoe HanpsikeHue (BapucTtopa) (reference voltage (of a varistor)): MNukosoe sHaveHne Ha-
NPSYKEHUS MPOMBILLTIEHHOI YaCTOThI, AeNEHHOe Ha /2, U3MepeHHOoe NPy OMOPHOM Toke BapucTopa.

M pwumeuyaHun e—MamepeHne onopHOro HanpsbkeHusi Heob6xoaumo Ans otbopa cooTeBeTCTBYIOWMX 06pa3LoB
ONs TMNOBOIO UCMbITAHUS.

1.3.45 noBTOpHLIN BBOA (reinsertion): MNMepeknoyeHne Toka Harpy3ku oT 06xogHoro Nyt k nocnegosa-
TeNnbHOMY KOHAeHcaTopy (CM. pUCYHOK 1).
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1.3.46 Tok noBTOpHOro BBOAA (reinsertion current): MNepexodHbliA TOK, NpoTeKaloLWMiA Yepes nocneao-
BaTelbHbIN KOHAEHCaTOp BO BPeMsi MOBTOPHOro BBOAA.

1.3.47 HanpsxxeHue NoBTOpHoro BBoAa (reinsertion voltage): MNepexogHoe HanpsikeHue, obpasyto-
Leecs Ha nocnegoBaTenlbHOM KOHAEeHcaTope BO BpeMsi MOBTOPHOrO BBOAA.

1.3.48 ocTaTouHoe HanpsikeHue (koHAeHcaTopa) (residual voltage (of a capacitor)): HanpsikeHue,
ocTarLleeca Mexay BbiIBo4aMU KOHAeHcaTopa npu 3agaHHOM rnepuoae BpeMeHU Nocie OTCOeAUHEHNS OT UC-
TOYHMWKA MUTaHWS.

1.3.49 ocTaTtouHoe HanpsbkeHue (Bapuctopa) (residual voltage (of a varistor)): NMukoBoe 3Ha4eHune
HanpsbkeHusl, KoTopoe obpa3syeTcs Mexay BbiIBo4aMX BapucTopa BO BPeMs MpOomnyckaHus Toka.

1.3.50 cekuusa (Bapuctopa) (section (of a varistor)): KomnnektHas, cooTeeTcTBYHOLMM 06pa3OM CMOH-
TUpPOBaHHas YacTb BapucTopa, HeobxoguMas Ans oTobpaxeHns nosedeHNs BapucTopa B cbope B npoLecce
onpegeneHHoro ucnelTanus. Cekuusi Bapuctopa He obsizaTensHo sBnseTcs 6riokoM BapucTopa.

1.3.51 cermeHT (segment): OgHodbasHas cbopka 13 rpynn KoHAeHcaTopoB, KoTopas UMeeT CBoU cob-
CTBEHHbIE OrpaH1YMBaloLLMe HaNPsXKeHWe YCTPONCTBa 1 pene ANs 3aluThl KOHAeHCaToOpoB OT NepeHanpsixe-
HWI 1 Neperpysok (CM. pucyHok 1).

1.3.52 nocnepoBaTenbHbINA pa3MblkaTenb (series disconnect): YcTponcTea Anst 0OTCOEANHEHUS LLYH-
TUPOBAHHOIO NocreaoBaTeNlbHOr0 KoHAeHcaTopa OT NIMHWK, HanpUMep, A5 TEXHNYeCKoro 0b6Cny>K1BaHNS.

1.3.53 3awmTa ot cybrapmoHukm (subharmonic protection): YctpolicTeo, koTopoe obHapyXuBaeT ToK
cy6rapMoHUKY onpeaeneHHon YacToTbl U ANUTENBHOCTU 1 UHULMUPYET TPEBOXHbIA CUrHamN Umn KOppeKTUpYy-
Lee AelcTBUE, 0DObIYHO MyTEM LUYHTUPOBaHWSA 6aTapen KOHAEHCATOPOB.

1.3.54 3awmTa OT NPOOAOIHKATENBbHOro nepenyckHoro Toka (sustained by-pass current
protection): Cpeactso obHapy)XeHUsi ANUTENbHOrO Toka, NPOTeKaroWero Yyepes yCTPOWCTBO 3alUuMThbl OT ne-
peHanpskeHs, 1 MHULMALWUK 3aMblKaHUA NepenyckHOro yCTporcTaa.

1.3.55 3awmTa oT NnpoAomMKUTENbLHON Neperpy3sku (sustained overload protection): YctpoicTtso, ko-
Topoe obHapyX1BaeT HanpshKeHWe Ha KoHaeHcaTope, fexallee Bbille HOMUHAarbLHOIo 3Ha4YeHus!, HO HUXe pa-
6overo ypoBHs npubopa 3alWUTbl OT NepeHanpsikeHnsi, U UHALMMPYET TPEBOXHBLIA curHan wunu
KOppeKTupytoLee AencTBue.

1.3.56 BpemeHHoOe nepeHanpskeHue (temporary overvoltage): BpemeHHoe HanpsaxeHue Npoussoa-
CTBEHHOW YacToThl, NpeBbILLaoLlee ANUTeNlbHOe HOMUHAaNbHOE HarnpsbkeHne nocneaoBaTenbHOro KoHAeHca-
Topa.

1.3.57 Tepmocekuuna (Bapuctopa) (thermal section (of a varistor)): Cekuus, cCMOHTUpOBaHHas B COOT-
BETCTBYOLLEM KOpMyce, KOTOPbIA MMeeT TensonepeaaroLLyio cnocobHOCTb, paBHyto TennonepeaatoLwen cno-
coBHocTH bakTUdeckoro BapucTopa.

1.3.58 TennoBow npo6ou (Bapuctopa) (thermal runaway (of a varistor)): CoctosiHue Bapucropa, kor-
Aa yCTaHOBMBLLMECS MOTEPU MOLLHOCTU B BApUCTOPHbIX 3ieMeHTax Bo3pacTaloT BCMEACTBUE NOBbILEHUS TeM-
nepatypsbl Npy 3anuTke Bapuctopa. Korga tennota, obpasyiowlascs 3a cHeT NoTepb MOLWHOCTU B BApUCTOPHBIX
anemeHTax, MpesblllaeT OXJaX4aroLyo CMocobHOCTb Kopryca BapucTopa, 3T0 NPUBOAUT K AanbHenLemy
yBENUYEHUO TeMrnepaTyphbl 1, B KOHLIE KOHLIOB, K OTKa3y BapucTopa.

1.3.59 TepmocTabunbHocTb (BapucTopa) (thermal stability (of a varistor)): CoctosaHue Bapuctopa no-
cne Bo3pacTaHus TeMnepaTypbl BCeAcTBUE SHepreTUecKoro paspsiaa uWunm BpemMeHHoro nepeHanpsixeHus,
Koraa BapuCTOp HaxoguTCs B 3anUTaHHOM COCTOSHUM Npu cBoem COV npu 3agaHHbIX OKpYXaloLWuxX YCNoBuUsIX,
a TemnepaTypa BapUCTOPHbIX 3/1IEMEHTOB CO BPeMEeHEeM CHUXaeTCsl.

ABnsieTcsl aHTOHUMOM BbIPXKEHUS «TEMIOBOM MPobon».

1.3.60 TpurrepHas cxema (trigger circuit): YcTpoicTBo Ans nogxxvra rnasHoro paspagHuka npuy sagax-
HOM YPOBHE HamnpsbKeHUs1 Uy Mo BHELUHEW KoMaHAe.

1.3.61 BapucTop (varistor): TepMuH, UCNIONb3YEMbIN, KOrAa HET HEOBXOAUMOCTU B Pa3NUYEHUU MeXay
NOHATUSIMUA KBapUCTOPHDIA 3NIEMEHT», «BAapUCTOPHbIA BNOK» UMK «BapuUCTopHaA rpynnay.

1.3.62 BapucTopHbIi 3aneMeHT (varistor element): TBepaoe kepamuyeckoe Teno LMNNHAPUYECKON
¢opMbl ¢ NapannenbHBIMA U METaNNU3UPOBaHHBIMU TOPLIEBLIMU NOBEPXHOCTAMU, NpeAcTaBnsioliee Hau-
MeHbLUWIA aKTUBHBIA KOMMOHEHT, UCMOIb3yeMblid B 6onee KpynHbIX BapUCTOpHBIX cBopkax.

1.3.63 BapucTopHbIf cTon® (varistor column): Cton6, coaepXawimin n eauHNUL, BApUCTOPHBIX 3IEMeH-
TOB, COeAWHEHHBIX MocrefoBaTesbHo.

1.3.64 BapucTOpHbINA 6nok (varistor unit): C6opka U3 BApUCTOPHBIX 3NEMEHTOB, BKIoYatoLas B cebs
OOVH UMK HECKOMNbKO BapUCTOPHBIX CTOMBOB, CMOHTUPOBaHHLIX B COOTBETCTBYIOLWEM Kopnyce.
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1.3.65 BapucTopHas rpynna (varistor group): OgHodasHas rpynna u3 BapuctopHbix 6nokos, coeau-
HeHHbIX NapannenbHo W/WNW nocneaoBarenbHo, TWaTeslbHO MOAOTHAHHBLIX APYr K Apyry U obpasytolmx
YCTPOWCTBO OrpaHnMYeHunss OT nepeHanpspkeHna AN nocneaoBaTeribHOro KoHaeHcaropa.

2 TpeGoBaHMA K Ka4yeCTBY U UCNbITaHUA

2.1 YcTpOMCTBO 3alUUTbI OT NepeHanpsXeHun

a) HasHayeHue

YCTPOWCTBO 3alUMThl OT NepeHanpsbkeHns npeacrasnsaet cobon 6uiICTpoAencTByIOWEee YCTPONCTBO, KO-
TOpOe OrpaHN4YMBaET MrHOBEHHOE HaNpsPKEHUE Ha NocneaoBaTenibHOM KoHAeHcaTope A0 A0MyCTMMOro 3HaJe-
HWA, Koraa 3To 3HaveHWe MOormo Bbl 0kasaTbCA NPEBLILEHHBIM B pesysisTate HeUCNpPaBHOCTU 3HePreTUYeckom
CUCTEMbI U KaKoro-nubo Apyroro HEHOPMarnbHOro COCTOSIHUSA CeTu;

b) knaccudwmkaumsa

Hwxe npuBegeHbl YETbIPE PasHOBUAHOCTU YCTPONCTBA (CM. PUCYHOK 2):

- 0OHOYPOBHEBBIV 3aLLNTHBIA NCKPOBOW paspAAHNK;

- ABa pasHOYPOBHEBLIX MCKPOBLIX paspagHuKa, obpasyomne cuctemy Us CABOEHHbIX paspsigHUKOB;

- HENUHENHbIA pe3ncTop;

- HEMUHENHBIN PE3NCTOP C LUYHTUPYIOWMM Pa3psaHUKOM.
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EAVMHCTBEHHBIN pa3paaHUK HenuHeiHbIA pe3ucTop
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LyanbeHblii pa3psgHuK HenuHeiHeIi pesucTop

C NepenyckHbIM Pa3psiAHUKOM

PucyHok 2 — Knaccudukauus sawutsl OT NEpeHanpsbKeHmnst

2.1.1 3aWwnUTHBLIAN UCKPOBOMN paspAAHUK

2.1.1.1 HasHauyeHne

OcHoBHOE HasHa4yeHue 3aLUTHOro MCKPOBOro paspsiiHMka — AelCcTBOBaTb B Ka4yecTBe YCTPOWCTBA
npefoxpaHeHus koHaeHcaTopa oT nepeHanpskeHns (Tunel K, L). B HekoTopeix 0b6nacTax npuMeHeHUs HasHa-
YeHWs1 AaHHOTo paspsadHMKa COCTOUT B obecneveHnn pesepBHON 3awwnTel Ansa koHgeHcaTopa (Tun K) nunm sa-
LLMTBI HenuHenHoro peaucTopa (Tun M) (IEC 60143, nyHkT 7.6.2).

2.1.1.2 Knaccudpmkaums

3alUMTHbIe NCKPOBbIE PasPSAHNKA MOXHO Knaccudunumposatb cnegyowmnm obpasom coobpasHo NpuH-
umny mx paboTbl:

- TN K — 1cKpoBoi paspsaaHUK C YCTaHOBUBLUEACA OYron;

- TUN L — McKpoBOi paspaaHvK ¢ MOBTOPSIIOLLECA AYron.
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B OTHOLIEHUM NPUHLIMMOB NepeKrtoHeHus, T. . Kakum 06pasom MHULMMPYeTCa pa3pan OCHOBHOIO UCKPO-
BOro MPOMEeXyTKa, MOXHO BbIAENUTL HWXKecnedyowme gsa npuHumna:

- camo3sanyck;

- NPUHYAUTENbHBIA 3anyckK.

(IEC 60143, nyHKkT 7.6.2).

2.1.1.3 WUcnbiTaHus

Mo npakTuyecknm coobpaxkeHUsIM HEKOTOPbIE UCTbITAHUSE MOXXHO MPOBOAUTL HA OCHOBHOM paspsigHuKe
1 Ha TPUrTepHOI cxeme pasaenbHo. OgHako TMNOBoe UCTbITaHKe cBopkM M3 obLLero paspsgHuka Takke Heob-
xogumo. 3TO UCMbITaHWe A0MKHO NOATBEPANTL, YTO KOMMMEKTHBIA paspaaHuk, BKIoYaoLwmiA B cebs rmasHbINA
paspsAHUK U TPUTTePHBIA paspsagHnK, (DYHKLMOHMPYET KOPPEKTHO.

2.1.1.3.1 naeHbIli Uckposol paspsiOHUK

2.1.1.3.1.1 Tunosesie ucribimaHusi

Ucnibimarue Ha MoK HeucrpasHocmu

YuuTbeiBaloT crnegyowne aktopsl:

- UCMbITaHWe NPOBOANAT TOMbKO OAMH pas;

- BeNMYUHA UCNbITaTeNbHOro Toka AoMKHa COOTBETCTBOBaTL MakcMmarnbHOMY TOKY HEMCNPaBHOCTH Npo-
MbILLMEHHOM YacToThl (CpeaHeKBaapaTniHoe 3HavyeHne) Ans BCero 3almuTHOro paspsigHmKa;

- NPOOOMKUTENBHOCTL BO3OENCTBUSA UCMbITATENbHOrO TOKa AOIPKHA COOTBETCTBOBATL MPOAOIDKUTENb-
HOCTW TOKa HEUCMPaBHOCTU, NPOXOASALLEro Yepes paspsiaHnUK Npy nocreqoBaTel.HOM pacnonoxeHu 6atapeun
13 koHaeHcaTopos. CueHapuy HenCNpaBHOCTEN U MakcUMarnbHOe BPeMsl yCTpaHeHNsl HeMCNPaBHOCTY BbIKIIO-
yaTtens pPesepBHOW NMUHUU AOKHbI NPUHUMATLCA BO BHUMAaHWE (TUNWYHbIE CLEeHapUU HeucrnpaBHOCTEN
npusegeHsl B pasgene 3);

- KpUTEPUK 411K NPUEeMKN NOCcre NUCTIbITaHNA: OTCYTCTBUE YPe3MEPHO 3p03MUN U 3HAYUTENBHOTO U3MEeHe-
HUA B BENUYMHE HAaMpPsOKeHUs nogxkura paspsiiHuKka.

Ucnbimarue paspsdHbIM MOKOM

HeobxogmMmo yunTbiBaTh criegytowne hakTopbl:

- BEMUYMHA NCMbITAaTENbHOTO TOKA A0SKHA NPeACcTaBnsATbs COBOM pacHeTHYH CyMMY KOMMAOHEHTHI BbICO-
KO4aCTOTHOro paspsaHoro Toka Npyu MakcumarbHOM 3a3ope paspsgHnka U MrHOBEHHOTO 3Ha4YEeHUs1 KOMMNOHEeH-
Thbl TOK2 HEUCMPABHOCTM NPOMBILLIIEHHOR YaCTOThI, BKOYas CMeLLeHue;

- YacToTa UCMbITaTeNbHOro ToKa AOMKHA COOTBETCTBOBATL YacToTe paspsaaHoOro Toka daktuyeckon barta-
peun nocnegoBaTenbHbIX KOHAeHCaToPoB. Takke MOXeT UCMoMNb3oBaTbCA NonynepuoaHas BonHa Toka 50 unu
60 'L OT reHepaTopa KOPOTKOro 3amelkaHusi. B aTom criyyae BenuuMHa Toka gorpkHa 6biTb YMeHblueHa Ha
10 %. MogobHoe ucnbiTaHne cunTaeTcs Gornee XecTkMM MO CPaBHEHU C UCMbITAHWEM Ha paspsag npu
dhakTnyeckomn YactoTe paspsaaa;

- UcnbiTaHWe paspsigHelM TOKOM 0Bbl4HO NosTopsItoT 10 pas. BMecTe ¢ Tem, ecnn Ha UCNONb3YEMBbIA KOH-
JeHcaTop 4acTo BO3AENCTBYIOT paspsaabl, KONMYECTBO paspsigoB No CornaweHno MoXeT ObiTb YBENUYEHO A0
20 (IEC 60143, nyHKT 2.13, npumevaHue 2);

- KpuTepun ans npueMKn nocrie NCMbITaHWUs: OTCYTCTBUE MEXaHNYECKUX MOBPEXAEHUI, Ype3MEPHON 3po-
31N U 3HAYUTENMBHOTO USMEHEHNS B HaMPSXXeHUW NOMKUra paspsiaHuKka.

UcnbimaHue Ha eoccmaHasnuearouiee HanpskeHue

HeobxognMmo yunTbiBaTh criegytowme hakTophbl:

- paspsaHUK noasepratoT BO3OENCTBUIO TOKOB HEUCMPaBHOCTU NPOMBILLITEHHON YacToThl 3aaHHbIX Be-
FINYUHBI (BEIMYUH) U ANUTENBHOCTY (AIMTENLHOCTE), COOTBETCTBYIOLLMX BHELLHM HEMCNPaBHOCTAM B MTMHUA
/N BHYTPEHHNUM HeUCrpaBHOCTSIM B NMUHWKN. B 3agaHHbIX MHTepBanax BpeMeHW PErMcTpUpYIOT BblaepkuBa-
emoe paspsaHUKOM HarnpsbkeHue B pyHKLUN BpeMeHu;

- UCMbITaHWNe AOMKHO NPOAEMOHCTPUPOBATL, YTO paspaaHNK CNOcCOBEH B AOCTATOUHON CTENeHU caepXu-
BaTb Hanpsi>KeHWe BOCCTAHOBIIEHNSA, C YH4ETOM AEACTBUA TPUITEPHON CXeMbl, YTOObI KOHAEHCaTOP CMOT CHOBA
BOCCTaAHOBUTLCA NOCNE YCNEeLWHOoro asToMaTUYeCKoro NOBTOPHOMO BKIHOYEHNS.

CnocobHoCcTb camoracsiLerocst paspsigHuka K CaMoo4ULLEHWIO:

- paspsaHUK gomkeH obnagaTtb cnocoBHOCTLI0 K BOCCTAHOBNEHMIO KoHAeHcaTopa npu 150 % HOMWUHaML-
HOro ToKa B Npeaenax YeTbipex LMKIIOoB.

2.1.1.3.1.2 KOHMponbHbie UCMbIMaHUs:

- KOHTPOINb pa3Mepos;



FOCT IEC 60143-2—2013

- KOHTPONbLHOE UCMbITaHWE 1 NpoBepKa KOMMNOHEHTOB UCKPOBOro paspsaHuKa, Hanpumep SnekTpoaos,
hapdopoBbIX AepXkaTenein, KOMNOHEHT BblpaBHWBaHUS pacnpeaeneHnst HanpsbkeHus, BTYOK U HECYLLIMX 130~
NATOPOB, COMMAacHO COOTBETCTBYIOWUM cTaHaapTam.

2.1.1.3.2 TpuezsepHasi cxema

2.1.1.3.2.1 Tunosskle ucribimaHusi camo3sariyckaroujelicss mpuaeepHot cxemol

Mepen npoBegeHNeM TUMNOBOTO UCMbITAHUS MPOBOAAT KOHTPOMbHOE UCMbITaHNE.

VicnibimaHue Ha UCKpOoBoe repekpbimue

KoHTponbHoe UcnblTaHue A0MKHO NPOAEMOHCTPUPOBATL, YTO MEPEKPbITUE NPOUCXOAUT B 3aaHHON 06-
nacTu AonycTUMbIX 3Ha4YEHWUA.

UcneimaHue Ha eo3delicmeue okpyxarou,ell cpedbi

JaHHoe ucnblTaHWe ACMKHO NPOAEMOHCTPUPOBATL, YTO UCKPOBO NPOMEXYToKk paboTaeT KOpPeKTHO B
obnactn 4oNyCTUMBIX 3HAYEHUIA NpK 3adaHHbIX OKPYXatoLMX YCIOBUSIX, Hanpumep TemnepaType, AasneHun
Bosayxa U T. 4. (IEC 60060-1).

2.1.1.3.2.2 KoHmpornbsHoe ucribimaHue camosarycKkaroujelics mpueaepHol cxeMbl:

- NCNbITaHWe HanpsPKeHUeM MepeKpbITUSA UCKPbl MPOMBILLIIEHHON YacToThl U UCTIbITAHNE ONOPHBIM Ha-
NPsKEHUEM MPOMBILLNEHHOM YacToThl, B 3aBUCUMOCTU OT TOTO, YTO MPUMEHUMO;

- U3MepeHue Toka BblpaBHUBaHUA WX TOKa YTeYKN (€Cnn NPUMEHUMO);

- MPOBepKa BHYTPEHHEro KOPOHHOro paspsiga (ecrnv NPUMeHNMO);

- UCTIbITaHWE Ha 3anofHeHWe rasoM U Ha yTeuky rasa.

2.1.1.3.2.3 Tunosoe ucnbsimaHue mpuaeepHol cXeMbi C MPUHYOUMENbHbLIM 3arlyCKOM

Cm. 2.1.1.3.3 Huxe.

2.1.1.3.2.4 KoHmporsnbHoe ucrbimaHue mpuaaepHol CXeMbl € npUHyOUmernbHbIM 3aryCKOM:

- UCTIbITaHNE HanpPsbKeHUeM nepekpbiTUA NCKPbI MPOMBILLNIEHHON YacTOTbl UM UCTIbITAHUE ONOPHLIM Ha-
NpsiKeHWeM MPOoMbILLIEHHON YacToThl, B 3aBUCUMOCTY OT TOTO, YTO MPUMEHUMO;

- U3MepeHne ToKa BblpaBHUBaHWSA UMK TOKa yTeYKN (eCn MPUMEHUMO);

- MPOBepKa BHYTPEHHEro KOPOHHOro paspsaa (ecnv NPUMEHUMO);

- UCMbITaHWE Ha 3arnofHeHWe rasoM 1 yTeUKy rasa.

2.1.1.3.3 Ucnbimarue pa3spsiOHuKa e cbope (muriosoe ucrisimaue)

McnbiTaHWe AOMKHO NOATBEPAUTb, UTO CKOMIMIIEKTOBaHHBIN paspsaaHUK, BKOYaOLWMIA B ce6a rmagHbin 1
TPUITEPHbIN paspaaHUKK, yHKUMOHUPYET KoppekTHO. UcnbiTaTenbHas cxema Bko4aeT B ceba paspagHuK B
cbope n, ecnv NPUMEHUMO, BapucTop 1 KOHAeHcaTop, AN TOro YTobbl BOCNPOU3BECTU TUMUHHYIO (POPMY BOSI-
Hbl HanNpsbkeHUs1, obycnoBnNMBaeMyto BapucTopom. PernctpupytoT nokasaHua ocumnnorpada.

2.1.2 HenuHelHbIN pe3ucTop (Bapuctop)

2.1.2.1 HasHauyeHue

OcCHOBHOE HasHa4YeHNe HENMUHERHOTo Pe3NCTopa — BLINONHATL (OYHKLMIO 3alnUTLI KOHAeHcaTopa (Tuna
M) ot nepeHanpsikeHus (IEC 60143, nyrkr 7.6.2).

2.1.2.2 Knaccudukaumsa

B 3aBMCUMOCTM OT NpUHLMNA paboTbl BAPUCTOPLI MOXHO KnaccuduumMposaTtb cnegyowmnmM obpasom:

- BapucTop 6e3 WyHTUpYIoLEro pa3psaaHnKa;

- BapuCTOP C LUYHTUPYIOLLIMM pPaspsiAHUKOM.

Ucnbitanns gnst 060ux TUMOB AEHTUYHBI.

2.1.2.3 UcnbitaHus

2.1.2.3.1 Tunosble ucribimaHusi

2.1.2.3.1.1 O6pasuybi 0nst ucribimaHuti

Ecnun He oroBapuBaeTcsl 0co60, Bce TUNOBbLIE UCMbITAHNA NPOBOAAT HA TPEeX CeKUUAX HOBLIX BapuUCTop-
HbIX 31IEMEHTOB, KOTOpble paHee He NoABepranuch KakuM-NMBo NCNbITAHNAM, KPOME OLEHKU COOTBETCTBUS.

MacwrabHble koathdULUMEHTBI HAMPSDKEHUA, TOKa U 3Heprun, UCnonb3yemele AnNa onpeaeneHna TUnuy-
HbIX HaMNpPsLKEHUIA, NPUMEHSIEMbIe B OTHOLLIEHUN 06pa3LoB, onncaHebl Huke B pasgene 3.

2.1.2.3.1.2 UcnbimaHue Ha 0CMamoYHoe HarpskeHue

Lienb TMMOBOro UcnbITaHUsi Ha OCTAaTOYHOE HaNPAXEeHWEe COCTOUT B YCTAHOBANEHNU COOTHOLLEHUS MeXAY
OCTaTOYHBIMU HAMPSLKEHUSIMU NPUY 3aaHHbIX UMMYNbCHBIX TOKaX ANA YPOBHSA HANPSXKeHWUs, NPOBEPEHHOTO NMpun
KOHTPOILHOM UCTbITaHUK (CM. pasaen 3).

2.1.2.3.1.2.1 UcnbimaHue Ha 0CMamo4YHoe HafpsXeHUe MPOMBbILWIIeHHOU Yacmomai

McnbiTaHne Ha ocTaToyHOE HanpshkeHUe NPOMBILLNEHHOW YacTOThl NPOBOAAT Ha CEKLUAX C OMOPHBLIM Ha-
npsikeHnem He MeHee 3 kB. CekLun AOMKHbI COCTOATL U3 0AHOMO BapuUCTOpHOro ctonba. BapuctopHblie ane-
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MEHTbI HEe MOTYT HaxoauTbesl B Kancyne no6oi hopmbl, a 4OMKHBI 3KCMOHUPOBATLCA Ha OTKPLITOM BO3AyXe
npuy TeMmnepatype okpyxatollein cpegsl (23 £ 5) °C.

Ha cekuuio nogaiotT HanpsbkeHue NPOMBILWNEHHON YacToThl. YTobbl M3bexatb Bbixoga U3 CTPOsi Npu
CUNbHBIX TOKaX, HanpspkeHue noaatoT TOMbKO B TeHYeHWe 0QHOTO U HECKONBKUX Nepuoaos. MyTem nsmeHeHus
amMnNanTyAbl HanNpPsbKeHUst OCTaTodHOEe HanpsPKeHWe cekuun NposepsAloT npu npubnuautensHo 0,5-; 1,0- n
1,5-KpaTHOM 3HAYEHUN MAKCUMArbHOMO 0XMAAEMOro TOKa CKOMMMEKTOBaHHOMO BapucTopa, NoaeneHHoM Ha
macwTabHbIn koadduUneHT Toka n,.

N punmeyaHune— ocKkornbKy MOryT BO3HUKHYTb TPYAHOCTU C KOHTPOMEM TOHHOI aMNiMTyAbl TOKa, OCTaTouHoe
HanpshKeHne Npyu OXUAAEMOM MaKCUMarbHOM TOKE MOXHO ONpeaennTb U3 rpadmka 3aBUCUMOCTU OCTATOMHONO HaNpsiKe-
HWSA OT TOKA.

OcTaTo4HOoe HanpsbkeHue BapuCTOPHOMW rpynnbl onpeaensoT cornacHo 2.1.2.3.1.2 ana cekuun ¢ Hau-
60MbWNM OCTAaTOYHBIM HaNPsPKEHUEM.

2.1.2.3.1.2.2 Hcnbimarue Ha UMybCHOe OCMamoOYHOe HarnpsiKeHue

WcnbiTaHne NpoBoasiT Ha CeKUMSAX C ONOPHLIM HanpspkeHneM He MeHee 3 kB. Cekunn AomKHbI COCTOATL
13 04HOro cTornba BapuCTOPHBIX 3MEMEHTOB, KOTOpble He MOryT 6biTb NoMeLLeHbl B Kancyny noboin koHdury-
pauuvu 1 AOMKHBI 3KCNOHUPOBATLCA Ha OTKPLITOM BO3AyXe NpU TemnepaTtype okpyxatowen cpeasbl (23 £ 5) °C.

Ha cexunv nogaloT MMNYNbC ToKa U HAaNPSKeHUA ¢ hpoHTOM HapacTaHus HanpsbkeHns 1 mc + 10 %. Bpe-
MS 40 NOMOBUHHOTO 3HAYEHWUS HE SIBMSIETCS KPUTUHECKUM U MOXKET UMeTb Noboe 3HaveHne. AMNAnTyay Toka
BbiGupatoT kpatHol npumepHo B 0,5; 1,0 u 1,5 pasa 3HaYeHU0 MaKCUManbHOTO OXXUAAEMOro Toka BapuUCcTop-
HOI rpynnel, NoAeneHHoMy Ha MaclITabHLIN KoaddnLmneHT Toka n,.

OcraTo4HOe HanpskeHue KOMMIIEKTHOro Bapuctopa onpeaenstot cornacHo 2.1.2.3.1.2 ana cekumn ¢
HanBOoNbLUMM OCTAaTOYHBLIM HanpsPKEHUEM.

2.1.2.3.1.3 Memoduka ycKOpeHHO20 UCTbImaHUsA Ha cmapeHue

YcKkopeHHoe UcnbiTaHue Ha cTapeHue nposoaaT B TedeHue 1000 4 npu Temnepartype (115 + 3) °C Ha Ho-
BbIX o6pasLiax U B oKpy>KaloLlei cpefe, XxapaktepHoi ans sapuctopa. Bo Bpems atoro nepuoga (1000 4) Ha
obpasubl noaatoT HanpsbkeHue, cooTBeTcTByowWwee COV Bapuctopa. lNMoTtepy MOLLHOCTM NO UcTedweHn 1— 24
(Ha4anbHoe 3HauYeHve) cpaBHUBAIOT C NoTepsiMu No uctedeHun 1000 4. Ecnn notepur molHocTr nocrne 1000 4
0KasblBaloTCH MeHee HayasibHOro 3HaYeHUs UK PaBHbI eMy, HE06X0AUMOCTL B KOPPEKUMAX OTNaaaeT U Bce Th-
MoBble UCMbITAHUS MPOBOAAT HA HOBLIX BAPUCTOPHBIX 3fIEMEHTaXx.

Mpw Bo3pacTaHUm NOTEPb MOLLHOCTU COOTHOLLEHWE MOLLIHOCTEN ONpeaensitoT Kak OTHOLEeHWe Mexay no-
Tepsimu nocrnie 1000 4 1 HavanbHBIM 3Ha4YeHUeM. Koppekuun, npumMeHsieMble B oTHoweHun COV ana Bcex Tu-
MOBbIX WCMbITAHWA, 3aTeM onpeaensAloT MyTeM WU3MEepeHUst Ha Tpex HOBbIX oBpasuax npu okpyXarowen
Temnepatype. YPOBEHb UCNBLITATENBLHOMO HANPsXKeHUs1, HauMHasa ¢ COV, yBenuuuBaloT Ao TeX Nop, noka He Oy-
AeT OCTUrHYTO BhllleyKasaHHOe COOTHOLLIEHWE NOTePb MOLLHOCTU. YPOBEHb HaNpsbKeHUs, onpeaeneHHbIin no-
Ao6HEIM 06pa3oM, COOTBETCTBYET HOBOMY WCNbITATENbHOMY HanpshKeHWo, KOTOpoe AOMMKHO ObiTb NogaHo
(BMecTo COV) npu npoBepke TepMocTabunsHocT (M. pasgen 3).

2.1.2.3.1.4 lNosmopHoe ucribimaHue Ha ycmoliyugocms K aHepauu

HasHayeHue faHHOro UCNbITaHUA COCTOUT B NPOBEPKE TOro, YTO BapuUCTOp MOXeT BbiaepxaTb paboune
napamMeTpbl TOKa 1 3HEPruK, Ha KOTOPbIE OH PacCYUTaH, C YYETOM SOObIX BO3MOXHBIX M3MEHEHWUIN XapaKTepuc-
TUKW B Npeaenax ycTaHOBMEHHbIX AONYCKOB.

McnbiTaHns NpoBoaAT Ha CeKUUSAX C ONOPHBIM HanpsikeHneM He MeHee 3 kB. Cekunn AoMmKHbI COCTOATb
13 0AHOTO CTON6a BapUCTOPHBIX 3NIEMEHTOB, KOTOPbIE HE 3aKIoYeHb! B Kancyny kakon-nnmbo popmel 1 A0MKHBI
6bITb OTKPLITHI AN AOCTYMAa OKpyXatowero Bo3ayxa npu temnepartype (23 £ 5) °C.

Ha cekuuio nogatoT HanpshkeHWe NPOMLILLNEHHOW YacToThbl, MPU 3TOM NOABOAUMANA SHEPrUA AOMKHAa
6bITb paBHa MaKCcUMarbHOW, NpeaBapUTENbHO ONpeaeneHHON 3HepPrun BapucTopa ¢ y4eToM 3HepreTU4eckoro
macwTabHoro koadduumneHTa n,,. HanpsxeHue noaatoT B TeueHWe nepuoaa, ANUTeNbHOCTb KOTOPOro He Aor-
XHa 6bITb 6onee, Yem Haubonee KOPOTKOe onepauMoHHOe Bpems, OTBeAEHHOe ANA nogaqu MakcuManoHon
3HEepPrun Ha BapUCTOPHYIO rpynny.

WcnbiTaHue nosTopsatoT 20 pa3 ¢ BpeMeHHbIM MHTEPBANoOM MeXAay onepaunsMmmn 4oCTaTouMHOW NPOAOIKU-
TENbHOCTU, YTODLI cekumsa oxnagunace Ao TemnepaTypbl OKpyXatowen cpeasbl.

Mepea nNpoBegeHUEM MOBTOPHOMO UCMBITAHUA Ha YCTOMYMBOCTL K 3HEPrun JokHbl 6biTb NpoBeaAeHbI
cneaylowme UsmepeHus:

- U3mMepeHne onopHOro HanpsXkeHUs!;

- U3MepeHne OCTaTO4HOro HaNPsXKeHNA ¢ aMNNUTyaoi Toka 500 A 1 opmon BonHel 8/20 Mc.
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3TN UsMepeHns NOBTOPSIIOT MOCIe UCTILITAHUS, NPU 3TOM A0IHKHO 6bITb NPOAEMOHCTPUPOBAHO, YTO 3Ha-
YUTErbHBLIX M3MEHEHUI He Habnoaanocs. ONopHoe HanpsXkeHne He J0MKHO CHKaTbeA Gonee Yem Ha 5 %, a
ocTaro4yHoe HanpsXeHne He AOJMKHO U3MEeHATbCA 6onee yem Ha 5 %.

Mpumevannsa

1 OcTtaTto4HOe HanpshKeHne NpoBepsIoT Anst uMnynbca Toka 500 A 8/20 mkce, a He NPy HaNPSKEHUN NPOMbILLNEHHON
4acToThbl. ATO CBSI3aHO ¢ NPO6NemMoit TOYHOro BOCNPOU3BEAEHUS TOFO XXe ToKa NPU UCMbITAaHUN Ha Hanps)kKeHWe NPOMbIL-
JIEHHOW YacTOTbl U, TaKUM 00pa3oM, NOMNy4YeHUs! BLICOKOW TOUHOCTU NPUW NPOBEPKE KaknX-NNGO N3MEHEHUN.

2 B oTHOWEHUM oTAEnNbHbLIX 06nacTei NpMMEHEHWs sl BApUCTOpa MOXET UMETb pellalowee 3HauYeHne SHeprus,
KOTOpasi COOTBETCTBYET TOMNbKO OAHOMY MONYLUKIY WIIU HECKOMNbKUM LMKIaM HaNPshKeHWS NPOMBIWNEHHOW YacToTbl.
MCTOYHVK NPOMBILLITEHHOW YaCTOThl 3aTEM MOXET ObITb 3aMEeHEH reHepaToOpoM € pacnpeaeneHHbIMM NapameTpamm, KoTo-
pbii nogaeT NpUbnNU3nTensLHO NPSIMOYTONbHBINM MMNYNBC TOKa Ha 06pa3sel Ans ucnblTaHui. [lJaHHoe ucnblTaHne NPU3HaeT-
Cs1 9KBMBANEHTHbIM, €CNY MNOITOLEHUE 3HEPIVM SIBIISIETCS] OAHUM U TEM Xe, Kak ecnu 6bl ANUTenbHOCTb NPSAMOYTONbHON
BOIHbI TOKA OKa3anacb He 6ornee NpoAoIKUTENbHON, YEM BPEMSI, B TEYEHUE KOTOPOro TOK NPOMbIWNEHHON YacTOTbl A0N-
JKEH Teub CKBO3b yKa3aHHbIVi BApUCTOP.

2.1.2.3.1.5 UcnbimaHue Ha ebifepxueaHue aHepauu U cmaburibHOCMb HarpsKeHUs MpoMblIeHHOU
yacmombl

HaszHauyeHune gaHHOro UcnblTaHUs — NPOBEPUTb, YTO BapUCTOP CNOCOBEH BbiAEPXKUBATbL MaKCUMasbHYO
3a]aHHYI0 SHEPIUIo C MoCcneayoLeid BO3MOXHON BpeMeHHOWN NocrnefoBaTeflbHOCTbI0 NepeHanpshkeHns 1 3a-
TeM NMpoAEeMOHCTPUPOBAaTb TEMMNEPATYPHYIO YCTOWUMBOCTb, akTMBUMPOBaHHYo npu COV u npn HanGonblien
TeMneparype okpyxatowen cpefbl.

McnbiTaHUst NPOBOASAT Ha CEKUUSIX C OMOPHBLIM HanpsbkeHueM He MmeHee 3 kKB. Cekuun AomKHbI COCTOATL
U3 BapUCTOPHBIX 3f1IEMEHTOB, KOTOpbIE 3aKITioUYeHb! B Kancyny Takum o6pasom, 4Tobbl AaHHas cekumns otobpa-
Xana UCTUHHYI0 TEPMUYECKYIO MO erNb BapUCTOPHON rpynbl.

Ecnu BapucTopHas rpynna coaepxut 6roky ¢ HECKONbKUMK NapanienbHbIMU KOMIOHKaMK U3 Bapuctop-
HbIX 3M1EMEHTOB, COOTBETCTBYIOLLME CEKLIUU AOKHBLI UMETb OAMHAKOBOE KONUYECTBO NapanenbHbIX KOTOHOK.

Kpome Toro, ecrnv onopHoe HanpsbkeHue B ucnbiraHum 2.1.2.3.1.4 nagaet ana no6oro U3 obpasuos, B
OaHHOM WUCTbITAaHUM UCTIONb3YIOT Te XXe BapUCTOpHbIE 3reMeHTbl. B NpoTUBHOM cnydae oTbupatoT HoBble Ba-
PUCTOPHLIE 3NIEMEHTHI.

Mepen npoBegeHWeM AAHHOMO UCMILITAHUA NPOBOAAT CNeayoLIMe N3MepPEHUsT:

- N3MepeHne ONOPHOro HamnpsPKeHUs;

- U3MepeHne OCTaTOYHOro HanpshkeHust ¢ amnnuTtyaon Toka 500 A 1 chopmoit BonHbl 8/20 Mmc.

OTU n3MepeHns MOBTOPSAIOT NOCIE UCTILITAHUS, NMPU 3TOM AO0IDKHO ObITb NPOAEMOHCTPUPOBAHO, YTO 3Ha-
ynTenbHble N3MeHeHUs He Habnoganucb. OnopHoe HanpsikeHWe He yMeHbLUUIoch bonee yem Ha 5 %, a ocTa-
TOYHOE HanpsbkeHue He naMeHunock boree Yyem Ha 5 %.

HcnbiTaHue Ha BblaepKuBaHue 3Heprum u cTabunbHOCTb HanpsXKeHUs! NPOMBILLIIEHHON YacToThbl Havu-
HaloT ¢ NpeaBapuUTENbLHOrO HarpeBaHUs B MeYn UcnblTaTenbHbIX cekumi o Temnepartypbl (60 + 3) °C.

B TeueHue 5 MuH nocne n3BneYeHUst UCMbITATENBLHON CEKLUM U3 UCTOUHMKA HarpeBaHust HanpsbkeHue
NPOMBILLNIEHHOW YacTOThl MOAAI0T Ha CEKLUMIO, MPU STOM UHXEKTUpYyeMas 3Heprus AormkHa O6bIiTb paBHa Makcu-
MasbHOW YCTaHOBMEHHON 3HepruM BapucTopa ¢ y4eToM aHepreTnyeckoro MaclutabHoro koagpduumnerTa n,,.

OTo HanpspkeHWe npunaraoT B TedeHue nepuoga, He 6oree NpogomKUTENbHOro, YeM camoe KopoTKoe
paboyee BpeMs nogaqn MakcumanbHOW SHepPrmn K BapuCTOPHON rpynne.

Kak MOXXHO ckopee, HO He MeHee YeM Yepes 5 ¢ Nocre MHXKEKLIMM 3HEePruKn, HanpsbkeHUe NpoMbILLIIEHHON
YacToThl, paBHOE HeNpepbIBHOMY paboyeMy HanpskeHUo BapnucTOPHON rpynbl ¢ y4eToM MacluTabHoro Koad-
hurumeHTa HanpsxxeHWs n,, nogatoT U BblaepxuBatoT ero 30 MUH, B Te4eHWe KOTOPbIX A0MmMKHa BbITb NPpoAeMOoH-
CTpYpoOBaHa TeMnepaTypHasl yCTOMYMBOCTD, T. €. aKTMBHAs COCTaBNsoLas Toka yTeukn u/unm temnepartypa
BapUCTOPHBIX 3MEMEHTOB, U/UNK NOTEPU MOLLHOCTW Noanexar nsMepeHuo, oTpaxas ctabunsHoe yMmeHblUe-
Hue.

Ecnu nocnegoBaTtenbHOCTL BpeMeHHOro nepeHanpsikeHnst 3agaHa A4ns BapnucTopHOM rpynnbl nocne ro-
rMOLLEHUs SHePrun, Ta ke UM 3KBUBaneHTHas nocrnegoBaTenbHOCTb A0MkHaA ObITb NPUMEHeHa B OTHOLLEHUN
McnblTaTeNbHbIX CEKLMIA C YYeTOM MacluTabHoro koaduumeHTa HanpsbkeHNs.

Ecnu BpemMeHHoe nepeHanpsbkeHue SBNSETCS CIIULLIKOM BbICOKUM, TeMnepaTtypa MOXeT Bo3pacTu B Te-
YeHue aToro nepuoga. OgHako Koraa AaHHoe HarnpshkeHne yMeHbLUaeTcsl 40 HenpepbiBHOro paboyero Hanpsi-
JKEHUS UM YPOBHS, KOTOPBIA MOXET COXpaHsATbCA YacaMu, TemnepaTypHas YyCTOMYMBOCTb AOMKHA OblThb
noaTeepxaeHa. Hanpumep, nocne Kakon-To nocrnefoBaTenbHOCTA HapyLLEHWA HanpsbkeHue KoHaeHcaTopa
MoxeT Ha 35 % npeBbICUTb HenpepbiBHOE paboyee HanpsbkeHue B TedeHne 30 MUH, ¢ nocneaytoLlei nepe-
rpyskon Ha 17 % B gononHuTensHble 24 4. Bapuctop 3atem 6yaeT TepMuieckn ctabuneH nocne nonyvyeHns
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MaKcumarbHol aHeprn 1 35 % neperpysku B TedeHre 30 MUH, T. €. BapUCTOP CMOXEeT oXNaxaaTscs nocre
BO3[ENCTBMSA Ha HEero 24-4acoBOro HanpsKeHUs neperpysku.

Mpumevanwuns

1 HanpsikeHne NpoMbILLIIEHHON YacTOThl, CO3JatoLLee SHEPreTUHECKY0 MHXEKLMNIO, MOXeT 6bITh 3aMEHEHO reHepa-
TOPOM C pacnpeaeneHHbIMKU napameTpamm, ecnu GyayT AefcTBoBaThb Te e TpeGoBaHMs, pacCMOTPeHHbIe B NpuMeya-
HUM 2 K 2.1.2.3.1.4.

2 COV, ecnu HeobxoaMMo, pPerynupytoT CornacHo pesynbTaTy YCKOPEHHOW MeToamkun ctaperus 2.1.2.3.1.3.

2.1.2.3.1.6 Bepucpukayuss mepmMu4eckux cekyull

Onsa Toro 4To6bl y6eamTses B TOM, YTO OonpeaeneHHast Cekuust npeactasnsier coboi UCTUHHY TepMu-
YecKytlo Mogeslb BapuUCTOPHOW Fpynmbl, KPUBYHO OXNaXKAEHUS 3TON CEeKLMM HEOBXOAUMO CPaBHWUTb C KPUBOK
oxnaxaeHus Hanbonee gnuHHoro 6noka B BapucTope. e kpuBble OxXnaxaeHus BbIBOOAT U3 TemnepaTypbl OT
npubnuautensHo 150 °C go Temnepatypbl okpyKatoLleln cpeabl. HarpeBaHve cekumMmn 1 sapuctopHoro drioka
OCyLLecTBNAETCA NyTeM Nofayy HanpshkeHUsl NPOMBbILLIIEHHON YacToThl. [Nepuoa HarpesaHus JosmkeH B6biTb
NPUMEepPHO OAMHAKOBBIM Kak AN CaMOW CeKLMn, Tak 1 Ans gaHHoro broka.

KpuBble oxnaxaeHus onpedensitoT Kak cpegHee 3HadeHne Unm nyTem KOHTPOMs TemnepaTypbl oT4aernb-
HbIX BAPUCTOPHBIX IIEMEHTOB.

Mpw BEIGOPE KOHTPOMSA TEMMEpPaTypbl OAHOMO eANHCTBEHHOMO BapUCTOPHOIO 3rieMeHTa 6epyT anemMeHT,
pacnonoXxeHHbld mexay 1/2 n 1/3 anuHel 6noka oT BEPXHER YacTul.

HakoHel, 4N noATBEPKAEHWS TEMNOBOW SKBUBANEHTHOCTU UCTbITaTeNbHAast CeKUMA AMs1 BCEX CryYyaeB
BO BpeMs nepuoga oxnaxaeHus 4ormkHa UMeTb paBHYo 1y 6onee BbICOKYO TeMNepaTtypy, YEM BApUCTOPHBINA
6nok.

2.1.2.3.1.7 Ucnbima+Hue Ha cmpaenuseaHue daeieHus

B IEC 60099-1 onucaHbl METOAMKN UCTILITAHWIA HA CTpaBNMBaHWE AaBMeHUs OJisl CTaHAAPTHLIX 3aLUuT-
HbIX pPa3pAaHNKOB. HazHaueHme 3TUX UCNbITaHWUI — NoKasaTh, YTO BHYTPEHHee KOPOTKOe 3aMblkaHue paspsij-
HMKa He MpuBedeT K paspbiBy Koprnyca W, kak creicTBue, K CrydalHOMY MOBPEXAEHUIO OKpyXXKaloLlero
obopyaoBaHua unu obopyaosaHusa, obecnevmsatoLlero 6esonacHocTb pabor.

CooTBeTCTBYytOLLEE BHUMAHUE Taioke AO/MKHO ObiTb yAeneHo TOMY, YTO UCMbiTaHWe Ha cTpaBnuBaHue
OaBneHns pacnpocTpaHsAeTcsl Ha paspsd eMKOCTHOW baTtapen OT YPOBHSA 3alMThI.

Mpw OTCYTCTBUM anbTepHATUBHON METOAUKU UCTILITAHWUA Ha CTPaBNUBaHWUE AABMNEHUA KakK NPU BEICOKOM,
Tak U Npy HA3KOM TOKe NPoBOJAT cornacHo craHgaptam MOK.

B oTHOLLEHUN BapUCTOPHBIX BNOKOB OAHOTO TUNA, OTAIMYAIOLWNXCA OAUH OT APYroro TOMbKO ANIMHON U30-
naTopa, ycrnewHoe ucnelTaHue Hanbonee ANUMHHOTO 6110Ka paccMaTpuBaloT Tak Xe, Kak AeNCcTBUTeNbHoe Ans
Bcex bonee KOpoTKMX GMOKOB.

2.1.2.3.1.8 YckopeHHoe ucribimaHue Ha 00I1208e4HOCMb

OT0 BLIOOPOYHOE UCTIbITaHWE NPOBOAST HA MHAMBUAYASIbHLIX BAPUCTOPHBLIX 3NeMeHTaX, B3ATbIX NPOoU3-
BOMbHO U3 KaxkA0M NPOU3BOACTBEHHOW NapTumn. Ha o6pasLbl noaaroT HanpskeHne nepemMeHHOro Toka npu NOBbI-
weHHon Temnepatype 120 °C B TeveHWe HecKornbKuX Heaenb. Konnyectso 0b6pasuoB Ans UCMbITaHWI JOHKHO
6bITb COMMAcoBaHO MeXAy 3aKas4MKoM U usrotoButeneM. MpunoxeHHoe HanpspkeHWe AoMKHO BbiTb paBHO MO
KpaiiHel Mepe 1,05-kpatHoMy 3HaueHuo COV BapuUCTOpHOTo anemeHTa. MoTepn MOLWHOCTU BapUCTOPHLIX ane-
MEHTOB B KOHLIE UCTbITATENBHOTO Nepuoaa He MOy T NpeBbILWaTh 3aAaHHON BENUUMHLI. [laHHOe UchbITaHue cny-
XWAT  MHOWKATOPOM  JOSNTOCPOYHOW CTabMIbHOCTM WM CO3AaeT OnpedeneHHY0 YBEPEeHHOCTb B TOM, 4TO
paccMaTpuBaeMeblil BapucTop 6yaeT yaoBneTBoputensHo pabotaTts B TEYEHWE CBOErO cpoka aKcnnyatauuu.

2.1.2.3.2 lNoscedHesgHble UcCnbIMaHusi

MoBceaHeBHbIE UCMIbLITAHWSA HE paccMaTpuBaloTCA AeTasnbHo, T. K. MHOMMe pasfuyHbie MeToabl UCnbiTa-
HWI NO3BONAOT AOCTUYb NOAOBHOro KayecTBa B OTHOLLIEHUN MaKCUMaIlbHOW Harpy3o4Hoi cnocobHOCTU U 3a-
LWMTHOTO YpoBHs. Huxke npuseaeHa npegnonaraemasi nporpaMma UcnbITaHuA.

2.1.2.3.2.1 UcrnibimaHus Ha ebidepxXueaHue aHepauu

Bce BapuUCTOpHble aneMeHThl NoAsiexaT UCTIbITaHUIO Ha BbiAepXXUBaHUE SHEPTUN, KOTOPOE BKIOYaEeT B
cebs noBTOPSAIOLLMECH NOCNeA0BaTENbHOCTU U3 SHEPTeTUHECKUX UHXKEKLUIA C Nepuogammn oxnaxaeHua mexay
HumU. Mpu Kaxxgo TecToBOW NocnefoBaTeNlbHOCTU Ha BApUCTOPHLIN 3N1EMEHT MoAaloT 3HEepreTUdecKyo UH-
XKEKUMIO, BhiLLE UM PaBHYO HOMUHANbHOW KParkoCPOYHOW 3Heprn.

2.1.2.3.2.2 UcribimaHue Ha 0OCMamoYHOE HarpsKeHue

[ns AocTWKeHWA 3a4aHHOrO 3aLMTHOTO YPOBHS UCTIbITAHWE Ha OCTaTo4HOe HanpsbkeHWe NpoBOASAT B OT-
HOLLEHUW BCeX OTAENbHbIX BAPUCTOPHBIX 3M1IEMEHTOB UITU MOJTHOCTbLI0 COBpaHHbLIX BapuCTOPHBLIX 6rokoB. Mcnbl-
TaHue NpeanoyYTUTENIbHO NPOBOAAT C aMMIMUTYOOA ToKa TOro JKe Mopsifka 3HauYeHUs], YTO U MakCcUMarbHbI
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oXuaaeMblil TOK HEUCMIPaABHOCTM AN AaHHOTO BapyUcTopa ¢ y4eToM MacwTtabHoro koadduumeHTa Toka n,.
dopma BOSHbI MOXET UMETL Nloboe BpeMsl HapacTaHusl MMMyrbca OT MKC A0 MC.

YpoBeHb 3awuThl 4Na BapUCTOpPHOM rpynnbl Npu dakTuieckon popMe BOMHLI TOKA U aMNnuUTyae 3atem
onpeaensioT ¢ MOMOLLbIO TUMOBOTO UCTLITAHUSI U OTHOLLEHUSI MEXKAY OCTaTOMHBLIM HANpsbKeHUeM npu ToKe no-
BCEAHEBHOTO UCMbITAHWUA U OCTAaTOYHBLIM HaMpPsHKEHUEM CEKLIMIA TUMOBOrO UCMLITAHWUA NMPU TON XXe CaMoi BOJTHE
TOKa.

2.1.2.3.2.3 UcnbimaHue Ha ymeuKky

MonHocTbio cobpaHHbIe y3nbl U BrIoKU C repMeTU3MPoBaHHLIMK KOPycaMmu NnoAsepraloT COOTBETCTBYIO-
LLEeMY UCMILITAHUIO Ha YTEUKY.

2.1.2.3.2.4 VcnbimaHue Ha OriopHoe HarpskeHue

OnopHoe HanpsKeHne N3MepsItoT Ha KaXkaoM BapuUCTopHOM brioke. MiaMepeHHble 3Ha4eHUs JOMKHbI Ha-
XOOAMTbCA B Npegenax guanasoHa, yCTaHOBMEHHOro U3roTOBUTENEM.

2.1.2.3.2.5 UcnbimaHue Ha MoK ymeyku

HanpsxeHWe NpoMbILLINeHHOR YacToThl, pasHoe COV ans Kaxaoro BapucTopHoro 6roka, 4omkHO ObiTb
NMPUMeHeHO, NPOBEPEHHBIA TOK YTEYKN OOIBKEH NexaTb B npefenax rapaHTUpOBaHHbIX AaHHbIX (NpY 3TOM
YPOBHE HanpsikeHUs TOK yTeukn ByaeT npakTu4eckn NONMHOCTLI0 EMKOCTHBIM).

2.1.2.3.2.6 UcneimaHue Ha YacmuyHbil pa3spsio

YA0BNETBOPUTENBHOE OTCYTCTBUE BHYTPEHHUX YaCTUYHbIX Pa3psaaoB A4OMKHO BbITb TPoaeMOHCTpUpoBa-
HO B OTHOLLUEHMUN BCcex CoBpaHHbIX BapUCTOPHLIX Y3MOB NocpeacTBOM Kakoro-rimbo YyBCTBUTENLHOMO MeToaa.
McnbiTaHne npoBOAAT € MoAaHHbIM HanpsKEHWEM MPOMBILLIIEHHON 4acToTbl, PaBHbIM MO KpalHen mepe
1,05-kpaTHoMy 3Ha4eHuo COV BapucTopHoro bnoka.

2.1.2.3.2.7 UcnbimaHue Ha rnepepacrnpedernieHue moka

MakcumanbHoe AonycTMMOe OTKIIOHeHWe B nepepacnpeieneHnun Toka Mexay napannenbHbIMA KONoH-
KaMy BapUCTOPHbLIX 3N1EMEHTOB B KOMMNNEKTHOM BapnCcTope NOAMNEXNT ornpeaesieHNo CO CTOPOHbI U3roToBUTe-
nsi. Kpome TOro, M3rotoBuTENb NpeacTaBnsaeT MeTOANKY NOBCEAHEBHOO UCMbITAHWSA AMsl AEMOHCTPaLIUM TOro,
YTO NepepacnpegeneHne Toka 6yaeT nexartb B YCTAHOBMEHHbIX AOMyCKax.

2.2 O6xogHON BbIKNOYaTENb

2.2.1 HazHaueHue

HazHaueHue obxoQHOro BIKMIOYATENA 3aKMio4aeTcA B HAMEPEHHOM LUYHTUPOBaHUN U BKIOYEHWUN No-
cnenosaTenbHOro koHaeHcaTtopa. Boa koHAeHcaTopa conpoBoXaaeTca pasmblkaHueM 06X0AHOro BbIKMYa-
Tens. Tawke OH MOXET UCMONb3oBaTbCA AMA aBTOMaTUYECKOro LYHTUPOBaHWUA B CNy4yae BO3HUKHOBEHWS
HeucnpaBHOCTe U HapylueHUid. COOTBETCTBYIOWee BHAMaHWE AOMKHO ObiTb yAENEeHO BbICOKOMACTOTHOMY
MyCKOBOMY TOKY, KOra KOHAeHCcaTop MOABEprcA WYHTUPOBaHWIO. B HeKkoTopbIX cnydYaax obXxoaHOW BbIKIIO-
yarernb COeUHAIOT NocneaoBaTenbHO € 3alWUTHBIM UCKPOBBIM PaspAaHUKOM 1 UCNOMb3YIOT TOMbKO AN BBOAA
(tvin K ¢ asyms paspsigHukammn) (cm. IEC 60143, nyHkT 7.6.2.).

2.2.2 Knaccudukauusa

O6xoaHble BbIKITIOUATENU MOXHO KnaccudguunposaTb No-pasHoMy:

a) OTHOCWTENbLHO NpUHLMNA UX paboTekl: MacnoMuHUManbHelA, SFy, ¢ HarHeTaHuem Bosadyxa, BaKyyM-
HBIA U T. A;

b) oTHocutenbHo paboyero mexaHU3Ma: NPY>KUHHBIN, FTMAPaBNUYeCcKUiA, THEBMaTUYECKUIA, CONEHOUOHBINA.

BaxHo oTMeTUTb, 4TO OTKIIoHaoWwmi(e) MexaHnuam(bl) AOIMKeH (A0IPKHBI) PacCUMTLIBATLCS HA BKITHOYE-
Hue haKTUYeCcKoro cerMeHTa KoHAeHcaTopa, B TO BPeMs Kak N3onaums Ha 3eMnio AOMMKHa COOTBETCTBOBATL
U30NSLMM Ha 3eMJTI0 SHEepreTM4ecKon CUCTEMBI.

OnepauuoHHBIK LUMKN nognexuT pesepcuposaHuto, Hanpumep: (0O)-C-O-C nnn (O)-C-O-C-O-C. Peko-
MeHAyeTcs, 4ToObl BbiktodaTenb 6bin oCHaLeH ABYMS 3aMblKaoLWMMK KaTyLIKaMu.

O6xoaHbIN BbIKITIOUATESb He 3aAeCTBYEeTCA AN NpepbiBaHUsi TOKOB KOPOTKOTO 3aMblKaHWs, U COOTBET-
cTBylOLlee BHUMaHWEe AOMKHO OblTb yAeneHo pucKy BO3HWKHOBEHUS MoBTopHoro npobosi (cm. IEC 60143,
nyHKT 7.6.4).

2.2.3 UcnbiTaHus

MposoaAT cneayrowwme ucnbitaHus. KoopauHaumio ocywectenstot cornacHo IEC 60056 n IEC 60694.

2.2.3.1 Turnoesie ucribimaHusi

Ucnbimarusi duanekmpuyeckux ceolicme

MpumeHsieTca noapasaen 6.1 IEC 60694 ¢ cobniogeHnem crieqytoLmx U3mMeHeHuir:

- YCINOBUS UCMBITAHWIA, YCTaHOBMeHHble B Tabnuuax VI, IX n X, perynupytoT cooGpasHo pa3nmMyHbiM Ho-
MUHAaINbHBIM HANPSBKEHUSIM Ha PasMbIKaloWMX 3NeMeHTax U OT pasmblKaloLMX 3fIeMeHTOB K 3emne.
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Ucnibimarue Ha paduouHmepghepeHUUOHHOe HanpsxeHue (I.i.v.)

WUcnebitaHne Ha pagumonHTepdepeHUMOHHOe HanpaXeHe NPOBOASAT MO COrMalleH o Mexay U3rotTosute-
nem u nonbsosartenem. NMpumeHaetca noapasaen 6.2 IEC 60694 co cneayowmmn gobaeneHuaMun:

- UCMIbITAHNA MOTYT MPOBOAUTLCA Ha OAHOM Moftoce 06X0AHOrO BbIKIKOUATENS KaK B 3aMKHYTOM, TakK U B
pPa3soMKHYTOM MONOXEHUM;

- NPUNOXEHHbIE HANPSBKEHUA PerynupyoT coobpasHo pasnuyHbLIM HOMUHANBHBIM HaNPSXKeHUAM Ha pas-
MbIKaIOLLUX 3N1€MEHTaXxX M OT pasMblKatoLMX SNIEMEHTOB K 3eMne.

UcnibimaHue Ha so3pacmaHue memrepamypbi

MpumeHseTca nogpasgen 6.3 IEC 60694.

UsmepeHue conpomueneHus anasHol yenu

MpumensieTca nogpasaen 6.4 IEC 60694.

Ucnbimarusi Ha KpamKocpOYHbIl ebidepxusarowiull U MNUKoebIU 8blidepXusarowull moku

MpumensieTcs nogpasgen 6.5 IEC 60694.

MexaHuyeckue ucrnibimaHus u ucrnbimaxue Ha eosdelicmeue okpyxatouel cpedbl

MpumeHsieTcs nogpasgen 6.101 IEC 60056 co cnegytowmmM aobaeneHuem:

- KOMMYTaLVOHHBIA LMKN NOANEXUT uaMeHeHuio (3ameHuntb C Ha O n HaobopoT): cm. Tabnuuy XII, nyH-
kTbl 6.101.3.3 1 6.101.3.4 [EC 60056.

EmrocmHbie ucnsimaHusi Ha nepekmoYeHue moka

MpumensieTca nogpasgen 6.111 IEC 60056 co crneayolmMmmn 4obaBneHnsamMu:

- UCMbITAHNA Ha BKITIOMEHWE NUHUM 1 BKMoYeHUe kabens He NpUMeHUMbl K 06X0AHbIM BbIKHOYa-
Tensm;

- M0 aHanorumn ¢ NCrbITaHUSIMU Ha NepekroYeHne Toka KOHAeHCaTOpHbIX 6aTapel Bce UCTbITaHUSA B Tec-
ToBbIX pexumax Ne 2 n 4 (cMm. nyHkT 6.111.8.1 IEC 60056) npegcraBnsitor coboit UCnbITaHUSI Ha 3amblka-
HUe-pasmblkaHue. B TecToBoM pexume Ne 4 kak amMnnuTyda, Tak M 4acToTa ToKa BKIIOYEHUS1 OODKHA
npesblilWaTh hakTU4eckme 3HadeHuss pas3psigHOro Toka nepenyckHoro moaynst 6atapen nocnegoBaTenbHBIX
KOHAEeHCaTopoB, B TO BPEMS KaK TOK BbIKMOYEHWS] JOMKEH COOTBETCTBOBATL (haKTUYECKOMY TOKY NMOBTOPHOTO
BBOAA MOAYnsi.

2.2.3.2 lNoscedHesHble ucribimaHusi

BeiGep:xuearoujue UCrbIMaHUs Ha HarpsikeHUe rnpoMbILWUIIEHHOU Yacmomel 2flagHoU Yeru 8 CyXux yciio-
8usx

MpumensieTca nogpasgen 7.1 IEC 60694 ¢ cobntogeHeM criefyoLunx N3MeHeHWin:

- TeCTOBble HanpskeHusi, NnpuBeaeHHble B Tabnuuaxc | no IV IEC 60056, perynupyrot coobpasHo pas-
MWYHBIM HOMUHAMbHBEIM HaMNPSXKEHUAM Ha pasMbIKAOLWNX 3eMeHTax U OT pasMblkaoWwmnX 31eMeHTOB K
3emre.

UcnbimaHusi Ha eblOepxxueaHue HarnpsKeHUs! Ha yripaessisrouux U 8CrIoMo2amerbHbIX cxemMax

MpumensieTca nogpasaen 7.2 IEC 60694.

UsmepeHue conpomuernieHus enasHol yernu

MpumeHsieTcs noapasaen 7.3 IEC 60694.

MexaHuyeckue akcriyamayUuoHHbIe UCTbimaHus

MpumeHsieTcs nogpasaen 7.101 IEC 60056 ¢ cobniogeHnem criegyoLwmx U3MeHeHUN:

CnoBa B NYHKTE C) «He 3aMKHYT» U «3aMKHYT» NOMEHSATb MecTaMu.

PacuemHbie u susyarnsHbie Mpo8epKuU

MpumeHsieTcst nogpasgen 7.102 IEC 60056.

2.3 PasmblkaTenu

2.3.1 Ha3HauyeHue

2.3.1.1 O6xoaHol pasMblkaTenb

HazHaueHne 06xoaHOro pasmblkaTtens 3akno4aeTcs B HAMEPEHHOM LWYHTMPOBaHUM 6aTapeun us nocne-
JoBaTenbHbIX KOHAEHCATOPOoB, NPU YCNoBMK, YTO BaTapes nocneaoBaTeNbHbIX KOHAEHCATOPOB YXKe LUYHTUPO-
BaHa 0OXOAHbIM BbIKHOYaTENEeM.

2.3.1.2 lMocnegoBsatenbHbIA pa3MblkaTenb

HasHauyeHWe nocnegoBaTenbHOMO pasmblkaTens 3aknoyaeTcs B HaMepeHHOM oTcoeauHeHun 6atapeun
nocneaoBaTebHBIX KOHOEHCATOPOB OT JIMHNN.

O6xoaHble U nocneaoBaTenbHblE pasMblkaTeny NOMOralT oTcoeaAnHUTL BaTapeto nocnegoBaTenbHbIX
KOHOEeHcaTopoB, He npepbiBasi paboTy NUHWM, Hanpumep Ans TexHudeckoro obcnyxusaHua (IEC 60143,
MYHKT 7.6.4).
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2.3.2 Knaccudukauuna

PasmeikaTenn MoxHO knaccuduumpoBaTh crneaytolmm o6pasom:

a) no NpuHUMNY ux paboTbl: UEHTpanbHbIA pasMbikaTenb, ABOWHOMW, NaHTorpaduyeckuin, nonynaHTorpa-
thryeckun U T. A.

b) no ncnonHutensHoMy MexaHusmMy: c NPUBOAOM OT MOTOPA, FTMAPABIMYECKUAA, NHEBMATUYECKUA U T. 1.

2.3.3 UcnbiTaHuna

PexkomengytoTca cnegytowme ucnbitaHua. UcneitaHust npoeogat no IEC 60129 un IEC 60694.

2.3.3.1 Tunosble UcnbITaHWA

UcnbimaHusi duanekmpu4eckux ceoticme

Mo nogpazneny 6.1 IEC 60694.

UcnbimaHue Ha HanpsikeHue paduonomex (GMC)

WUcnbiTaHne Ha HanpsbkeHWe pagnonoMex NPOBOAST Mo COrMnalleHno Mexay U3roToBUTeneM 1 nofb3osa-
Tenem. MpumeHsieTcs noapasagen 6.2 ctangapta IEC 60694.

UcnbimaHue Ha riosbiweHue memriepamypbi

Mo noapasneny 6.3 IEC 60694.

UsmepeHust conpomueneHus anasHol uenu

Mo noapasneny 6.4 IEC 60694.

UcribimaHusi Ha KpamkoCpoYHbIl ebidepxxueaembili MoK U MUKoebIll 8bidepxusaeMbiil MoK

Mo noapasneny 6.5 IEC 60694.

UcnibimaHusi Ha (hyHKUUOHAIIbHYIO U MEXaHUYECKYH 00/1208€4HOCMb

Mo noapaspeny 6.102 IEC 60129.

Skcrninyamauusi e ycriosusax obriedeHeHust

[laHHOe ucnbiTaHne gonyckaeTcsl NPOBOAUTL TONBKO MO crneunansHOMy 3anpocy nonb3sosatens. Mo noa-
pasgeny 6.103 IEC 60129.

Skcrinyamauus npu rpeodesibHbIX memMrepamypax

Mo nogpasgeny 6.104 IEC 60129.

2.3.3.2 KoHTpOsbHbIe UCnbITaHUA

Vcrnibimarusi Ha 8bI0ePXXUBAHUE HAMPAXEHUS MPOMbIUWIIEHHOU Yacmomb! 21aeHOU Ueru 8 CyXuX yCIiosusix

Mo noapasgeny 7.1 IEC 60694 8 covetaHum ¢ nogpasgenom 7.1 IEC 60129.

UcnsimaHusi Ha ebi0epxueaHuUe HanpsKeHUsl Ha yrpassiiowux U 8CrioMo2amerbHbIX cxemax

Mo nogpasgeny 7.2 IEC 60694.

UsmepeHrue conpomueneHus anasHol uernu

Mo nogpasgeny 7.3 IEC 60694.

MexaHuueckue aKcriyamayuoHHbIe UCTbIMaHUs

Mo nogpasgeny 7.101 IEC 60129.

2.4 Oemndupyrowee o6opyaoBaHue orpaHM4eHUA TOKa

2.4.1 Ha3HaueHue

HasHaveHne gemndupytoLero 06opyaoBaHUs 3aknoyaeTesl B orpaHUYeHnn BeIBpOCoB M YacTOThl TOKA,
a Takke B obecrneyeHnn gocTaTodHoro AeMndupoBaHns paspsaHbix konebaHuin koHgeHcaTopa npu cpabathl-
BaHWM 3aLWNTHOO paspsgHUKa UK 3aMblkaHu 06X04HOrO BbIKIOUATENS.

2.4.2 Knaccudukauusa

Oemndupytoliee o6opyaoBaHe cocTouT U3 AeMndrpyroLLero peaktopa U AemndupyoLero pesmucTo-
pa, NoAcoeAHEHHOTO NapannensHo peakTopy. Jemndupytowmii peaucTop MoXeT ObiTb NOACOeANHEH MOCTO-
SIHHO K LEnn unuM noAcoeauHATbC TOoNMbko Npu pabote obxoAHOro ycTpoicTea. B HekoTopbIX criyqasx
AeMndUpyIoLLnIA pe3ucTop He NPUMEHSIIOT (CM. pasgen 3).

OdemMncupytolas Lenb MoXeT pasmellaTbca B 06X04HON Lenn eMKoCTHoN 6aTtapen U B eMKOCTHOMN
uenu.

2.4.3 UcnbiTaHua

HekoTopble UCTbITaHUA Ha peakTope U pe3nucTope criedyet NpoBoAuTb pasaenbHo. BmecTe ¢ Tem Takke
pekomeHayeTcsi NPOBOAUTL UCTbITaHUe AeMnUpyoLen Lienu B LEeNom.

2.4.3.1 OemncupyoWwmin peaktop orpaHu4eHns Toka

2.4.3.1.1 Tunossle ucribimaHust

UcnbimaHue Ha moK rnospexoeHust

MpuHMMatoT BO BHUMaHUe crneayolme hakTopbl:

- UCMbITaHWe NPOBOAAT TOMbKO 0AMH pas;
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- BbIGPOC UCTbITaTeNLHOrO ToKa A0SMKEH COOTBETCTBOBATL MakcuManbHOMy 0GX0AHOMY TOKY NpU Heuc-
NPaBHOCTW MPOMBILLNIEHHON YacToThl (CpeaHekBagpaTUyHOe 3HavYeHue) (OeNCTBYHOLWNIA TOK/OXMAaeMbIA TOK
HeucrnpaBHOCTN). ToK HEMCNPaBHOCTU AOMKEH BKoYaTh B ce0s MUKOBbIA aCUMMETPUYHbIN TOK;

- ONIUTENbHOCTb UCTbITaTENbHOrO TOKa A0SKHA COOTBETCTBOBATL ANUTENLHOCTA TOKA HEUCMPABHOCTU B
MecTe pacnonoxeHus 6atapen nocnegosaTtenbHbIX KOHAeHcaTopoB. CLeHapun HeucnpaBHOCTER U MaKCcu-
MarnbHoOe BpeMs yCTpaHeHNs HEUCNPAaBHOCTU PE3ePBHOro BeIKNoYaTeNs NPUHUMaOT BO BHUMaHUe (TUnUYHbIe
clieHapun HeMcnpasHOCTeN NpuBeaeHsl B pasaene 3);

- KPUTEPUW NMPUEMKM MOCcHe UCMbITaHWA: OTCYTCTBUE KaKNX-IMBO NPU3HAKOB Ype3MepHOro HarpesaHust 1
MEXaHN4YeCKOro UM 3MEKTPUYECKOTO paspyLLUEHUS.

UcnbimaHue Ha pa3psiOHbIl MoK

MprHMMalOT BO BHUMaHWe cregyolime hakTophbl:

- BbIBpOC UCMbITaTENLHOMO TOKa OOMKEH NPeacTaBnsaTb coBoN pacHeTHY0 CyMMY KOMMOHEHTbI BbICOKO-
YaCTOTHOrO PaspPsAHOro Toka NPy MakCUMarbHOM 3a30pe paspsaHnKa U MTHOBEHHOTO 3HAYEHUA KOMNOHEHTHI
TOKa HEeNCMpPaBHOCTM NPOMBILLIIEHHON YacTOThl, BKIHOYasi CMeLLeHNeE;

- YyacToTa UCnblTaTeNlbHOro ToKa AoSHKHa COOTBETCTBOBATL YacToTe paspagHoro Toka cdakrtuieckon barta-
peu nocnegoBaTenbHbIX KOHAEHCaToOpoB. Takke MOXET UCMoNMb3oBaTbeA Nonynepuoa Toka 50 unn 60 'y, ot Ko-
POTKO3aMKHYTOrO reHepaTopa, Ho aMnNNnTyaa Toka AofkHa bbiTe yMmeHblweHa Ha 10 %. MogobHoe ncnbitaHne
cunTaeTca 6onee CTPOrMM Mo CpaBHEHUIO C pa3psiAHbIM UCNbITaHWeM NpU hakTUYeckon YacToTe paspaaa;

- cnbiTaHWe Ha pa3pagHbIi Tok 06bIMHO NoBTOPAOT 10 pas. BmecTte ¢ Tem, ecnv Ha UCNONb3yeMblil KOH-
AeHcaTop YacTo BO3AENCTBYHOT paspsabl, KONMYECTBO pa3psaoB No COrnalueHnio MoXeT ObiTb YBenMueHo Ao
20 (IEC 143, noapasgen 2.13, npumedaHue 2);

- KPUTEPUM ANS NPUEMKU MOCHe UCTIbITaHWIA: OTCYTCTBUE KaKUX-NMMOO NPU3HaKOB Ype3MepHOro Harpesa-
HUS1 U MEXaHWYECKOTo UM 31eKTPUYECKOTo paspyLUEHNs.

Ucnibimaxue Ha rossiwieHUe memriepamypbi

Bo Bpems npoBeaeHWs UCMbITAHUSA Ha MOBLILLIEHUE TemMnepaTypbl AeMndUPYOLWUIA Pe3UCTOp, €Cin OH
UMeeTcsl, yCTaHaBMMBaKT HA CBOE MEeCTO, eCli OHO HaxoauTcsl BHYTPU peakTopa.

MoBbIWeHe TemnepaTypbl U3MEPSIIOT Kak C MOMOLLIO AaTYMKOB TeMnepaTyphbl, Tak 1 METOAOM U3Mepe-
HWUS1 COMPOTUBMEHMUS.

2.4.3.1.2 KoHmpoibHble ucrbimaHust

UsmepeHue uHlykmusHocmu

MHOYKTUBHOCTL N3MepsiloT HA HOMUHaNbHOW YacToTe. BMecTo 50 My nsmepeHue Ha vactote 60 MY AaBnA-
eTcs npuemnemsiM (U HaobopoT).

UsmepeHue conpomusneHus

M3mepsioT conpoTuBneHe NOCTOAHHOMY U NnepeMeHHOMY Toky (Ha 50 unu 60 Iu).

UsmepeHue nomeps

Mockonbky NoTepn peakTopa ¢ BO3AYLUHLIM CEpAEYHUKOM ABMAAIOTCA BECbMa He3HAYUTENbHBIMU, UX He-
Nb3si TOYHO U3MEPUTb. DTN MOTEPU MOKHO BbIMUCIIUTL, UCNOML3YA aKTUBHOE COMPOTUBIIEHNE NepeMeHHOMY
TOKY U HOMWHanNbHOe 3HadeHue Toka (cM. pasgen 3).

Ucnbimaxue UMMynbCHbIM HarnpskeHuem

UcnbiTaHne UMMNYNbCHBIM HanpsiXKeHWeM pekoMeHaYeTCAa NPOBOAUTL Kak KOHTPONbHOE UcnbiTaHne. Ero
MOBTOPSAIOT TPY pasa.

3Ha4eHWe MMMYMbLCHOrO NUCNBITATENBHOMC HAMNPSHKEHWs! BbIGUPatoT, MPUHUMAaNA BO BHUMaHWE YpOBEHb 3a-
WuTHOro HanpsbkeHus (IEC 60143, nyHkT 7.7.1).

BcrieacTeue HU3KOro 3HadeHUs MHOYKTMBHOCTU AeMMupyowero peakropa gopma BOAHLI UMNyNbCa
MOXeT BbITb Kopode, YeM 1,2/50 MKC, U oKasaThesl UCKaXKeHHON. 3To AONYCTUMO.

2.4.3.2 JemndupytoLumin pesuctop orpaHn4eHrUs Toka

2.4.3.21 Tunosbie ucnsimaHusi

Pesnctop TecTUpytoT Ha NpegMeT TOro, YTO OH BblAepXKUBAET BO3AENCTBNE SHEPTUN, BEICOKOYACTOTHOMO
TOKa W TOKa HeMCrnpaBHOCTWN NPOMbILLIEHHOW YacToThbl U NMPU 3TOM COOTBETCTBYET TEXHNYECKAM YCIOBUSIM.

Mo npakTndyecknum coobpaxeHusiM UCMbITaHWe AoMYyCKaeTCs NPOBOANTL Ha YMEeHbLUEHHON MoAeny AeM-
ndupytoLlero pesnctopa. KoHCTpYKUNS 3TO Moaeny AomkHa bblTb NogobHa KOHCTPYKLMK hakTMYeckoro pe-
3ucropa.

Ucnbimarue Ha criocobHOCMb oanoueHuUs aHepauu
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CnocobHOCTb K MOMOLLEHWIO 3HEPrMn NPOBEPSIIOT NyTEM pa3psiiku eMKOCTHOW 6aTapen Yyepes pesncTop.
UcnbitaHne nosTopsitoT 10 pa3s. 3HauyeHUe aHeprumn corniacoBbIBAETCA MEXY U3roTOBUTENEM U noTpebutenem
(cm. pasgen 3). fomkHo 6bITb MPUHATO BO BHUMaHWe nocrieqyiollee paclumpeHue barapen.

Vicnibimarue Ha ebidepxusaHue moKa 8bICOKOU Yacmomel (ucrnbimaHue pa3psiooMm)

NHxekums Toka ¢ KOPPEKTHOM aMMNnTYA0M U YacTOTOM B PE3UCTOP OT 3apsbKEHHOW eMKOCTHOW 6aTapen.

HYcnibimaHue Ha ebidepxusaHue moka HeucrpasHoCcmu rpoMbILIIeHHoU Yyacmomsl

MHXeKUuMa ToKa MPOMBILWNEHHOW YacTOTbl C KOPPEKTHOM BENUYUHOA U ANUTENbHOCTbIO B PEe3nCTop.
McnblTaHne OMKHO NOATBEPAUTD, YTO PE3UCTOP MOXET BbiAepKaTb TOK MPOMBILLIIEHHON YacTOTbl, KOTOPLIA
cnegyeT 3a BbICOKOYACTOTHLIM paspsiaHbIM TOKOM KoHAeHcaTopa (ecnv NpUMeHUMO).

YcnibimaHue Kopriyca Ha UMIYIbCHOEe HalpshkeHue

Kopnyc peanctopa gonyckaetcs UCMbITbIBaTb HA UMMYNbCHOE HanpsikeHue. 3Ha4eHue UMNYNbCHOro
HanpsikeHus criegyeT BblbupaTth, NpMHUMas No BHUMaHWE ypoBeHb 3almTHoro HanpskeHua (IEC 60143,
7.7.1).

laweHue ucKkposoeo pa3psdHuka demrichupyrolieao peaucmopa

B oTaenbHbBIX cnyYasx UCMomb3yroT crneluarnbHblii ICKPOBOWN paspsgHUK, cCoeduHEeHHbI nocnegosaTtenb-
HO € AeMNUpYOLLMM PE3NCTOPOM, KOTOPbIN BKIKOYaET pe3ncTop B LieMb TOMbKO BO BpeMsi ASACTBUA paspaaa.
[alweHne Toka NCKPOBOro paspsiiH1Ka NoaTBepXAaoT UCNbITAHUEM.

2.4.3.2.2 KoHTponbHble UCTbITaHUsA

UsmepeHue conpomuenerusi

ConpoTuerieHne N3MepsoT Ha NepeMeHHOM TOKe, UCTIONb3YS paspaaHyo YacToTy, a TakkKe Ha NOCTOAH-
HOM TOKe.

M3mepeHune Ha NOCTOSIHHOM TOKE HU3KOTrO HanpsKeHWsi CYATaKT 4OCTaTOYHBIM, €Cr OTHOLIEHUE Mexay
3TUM N3MepPeHMNEM Ha MOCTOSIHHOM TOKe 1 (haKTUYECKOM COMPOTUBMEHUN HA NEPEMEHHOM TOKE YXKe NONyYeHo
npu nNpoeegeHn TUMOBOTO UCTbITAHUS Ha PaspsA[ NPV BbICOKOM HamnpsiXeHun.

UcnibimaHue Ha MoK ymedku

Ecnu npumeHUMO K pakTUYecko KOHCTPYKLMN pesmncTopa.

Ucnisimarue pa3psdHbIM HarpsiKeHUeMm

BcrniomoraTenbHblil UICKPOBOW NMPOMEXYTOK, NMPU Hanu4un, NoAsepraioT UCTILITAHUIO paspsgHbIM Hanps-
XeHuem.

2.4.3.3 [demndupytoias Luenb orpaHuyeHusi Toka (TUNoBoe UcrbITaHne)

[JeicTBUe orpaHMYeHUs Toka B MOMHOW AeMndupytoLLei Lenu MoxeT 6biTb NPoAeMOHCTPUpoBaHoO Nubo
nocpedCcTBOM OCYLLECTBIIEHUSI HU3KOBOSLTHOTO paspsiga, MMbo nyteM NpoBeAeHUs U3MepeHUa COCTaBHbIX
YacTen U BbIMUCTIEHUA.

BmecTe ¢ TeM pekomeHAyeTcsl NPOAEMOHCTPUMPOBaTL ASNCTBUE OrpaHUieHns Toka n aeMndupyoLlero
[AeNCTBUA NONHOW AeMMNbUpYIOLLEN LIenu ¢ MOMOLLILIO paspsia NPu HU3KOM HanpsKeHUK, YTO MOXeT BbITb OCy-
LWeCTBNEHO (NyTeM corralleHunst) Kak MyckoHanago4yHoe ucnbitaHne.

2.5 Pa3psgHbIn peakTop

2.5.1 HasHauyeHue

Pa3pagHblil peakTop, €crii OH UMeeTCsl, HaAEXHO COeAUHAINT C KNeMMaMu KOHAEeHCaTOPHOro cer-
MeHTa. HasHauyeHue paspaaHOro peakTopa CBOAMTCS K ApPEHaXy 3axBadeHHOro 3apsga nepeMeHHoro
ToKa nocnenoBaTenbHOro KoHAeHcaTopa BO BpeMsl 3anasgblBaHNsA oWNOOYHOro IMHEHOro CaMOBKIO-
YeHuna 6e3 saMblkaHUA 06xoaQHOroO BhikNoYaTens. Paspaa nocnegosaTtenbHoOro koHgeHcatopa ot 100 %
A0 10 % 3awWwmnTHOrO YPOBHA AOMKEH ObITb MOMHBIM, TUMNYHO B NpeAenax BpeMeHu 3anasabiBaHua no-
BTOPHOTO BKOYEHUSA NIMHUK.

Pa3psagHblil peakTop MoXeT notpeboBatbcs Anst nocnefoBaTenbHbIX KOHAEHCATOPOB € 3aliUMTHBIM UC-
KPOBbIM pa3psaHUKOM.

2.5.2 Knaccudukauun

Pa3pagHblil peakTop 06bIMHO KOHCTPYMPYIOT Kak peakTtop, UMEIOLWMIn MacnaHyo M30NALUI0 1 CTanbHON
cepieYHK, KOTOPbIA He HackiLWaeTca NPY HopMaribHBLIX YCIIOBUAX SKCMyaTauumn NocneqosaTenbHoro KoHaeH-
caropa. MNpu B030eUCTBUN HanNps)keHUA NOCTOSIHHOTO TOoKa NPOUCXOAAT HackILLEeHWe CTarnbHOro cepaeyvHmKa 1
ObICTPbLINA pa3pag koHaeHcaTopa.

VIHdbopmaLma No MarHUTHBIM XapaKkTepucTkaMm MoxeT ObITb MpedocTasneHa no sanpocy. Mx onpeaens-
0T NMyTEM U3MEPEHWUIA U BbIMUCTIEHWIA.

2.5.3 UcnbiTaHusa

MpoBoanAT cnegytowme ncneitaHus. KoopanHauuio ocywectsnsioT no IEC 60286.
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2.5.3.1 TvnoBble UCNbITaHUA

2.5.3.1.1 NamepeHne obLuein Npogormk1TeNsHOCTM paspsaaa v NOCTOAHHOW BpeMeHu paspaaa

Llenb AaHHOro ucnbITaHUs — yOOCTOBEPUTLCA B TOM, YTO CyMMapHas NMPOAOIKUTENbHOCTb paspsaaa oT
100 % Ao 10 % emxoctHoro HanpsbkeHUst (100 % COOTBETCTBYIOT YPOBHIO 3aLUMTLI) HAXOAWUTCA B Npeaenax ra-
PaHTUPOBaHHOMO 3HaYeHUs1. PyKoBOACTBYHOTCS TEM, YTO CyMMapHasi NPoAoKMTENbHOCTb paspsiga obbluHO 3a-
AaeTcs MeHblue, YeM BpeMs 3anasiblBaHns aBToMaTuyeckoro CaMoBKIIO4EHWS NIMHENHOTO BbIKToYaTens, T. e.
o1 400 go 800 mc.

WcnbiTaHne npeanodTuTensHo NpoBOAAT NyTem 3apsaku KoHAeHcaTopa nog HanpsikeHUeM NoCTOSIHHOTO
TOKa, 3aTeM paspshKatoT KoHAeHCaTop Yepes paspsgHbid peakTop. 3apsigHoe HanpshkeHne eMKOCTHOro cer-
MeHTa QOMMKHO COOTBETCTBOBATb 3aLYUTHOMY YPOBHIO.

2.5.3.1.2 NcnbiTaHne pa3psagHbiM TOKOM

Llenb AaHHOro ncnblTaHus — ygoCcTOBEpPUTLCS B TOM, YTO Kak C 3M1eKTPUYECKOW, Tak U C MeXaHU4ecKomn
TOUYKM 3PEHUS peakTop MOXET BhiAepKaTb AUHAMUYECKUN TOK NPY paspsake KoHAeHcaTopa.

WcnbiTaHne npeanodTMTensHO MPOBOAAT NMyTeM 3apsakM KoHAeHcaTopa HanpsbkeHUWeM MOCTOSIHHOMo
TOKa 1 nocreayoLlerc paspsifa kKoHaeHcaTopa Yepes paspsiaHblid peakTtop. AMNAMTY4a paspsigHoro Toka gon-
XHa cocTaenatb 110 % dakTniecKkoro paspsaHoro Toka yCTaHOBKM, Koraa KoHAeHcaTop 3apsihkaeTcsl Mo Kpai-
Hell Mepe [0 3alnTHOro ypoBHS. cnbiTaHne nostopsitoT 10 pas.

MospexaeHns oBMOTKU 1 KeMM peakTopa He AOMKHbI OTMeYaTbCs.

2.5.3.1.3 UcnbiTaHne Ha cnocoBHOCTb K paccemBaHuio 3Heprim

HasHa4yeHWe AaHHOTO UCMBbITaHUSA — YAOCTOBEPUTLCA B TOM, UTO peakTop MOXET Mornowars 3agaHHyo
3HEepruo npu paspsgax nocnegoBarerbHbIX KOHAEHCATOPOoB. JHeprus paspsiga U KonM4ecTBo nocnegosa-
TerbHbIX PaspsAgoB KOHAEHCATOPOB AOMKHBLI BblTb YETKO yKasaHbl (QONOMHUTENbHbIE YTOYHEHUA B PYKOBO-
acree).

WcnbiTaHne npeanodTMTensHO MPOBOAAT MyTEM 3apAaku KoHAeHcaTopa HanpsikeHUeM NOCTOAHHOMo
ToKa 1 nocneayoLlero paspsia koHaeHcaTopa Yepes paspsagHblil peaktop. Kaxabl 3apaa aomxkeH obnagats
3Hepruen, KoTopas siBMAeTCs CYMMO 3Hepruin paspaga 3agaHHoro KonuyecTsa nocneaosaTenbHbIX Paspagos
KOHAeHCcaTopoB. 3TO UCMbITaHUE NOBTOPAOT NATbL Pa3 C NePUOAOM OXNAKAEHUSA MEXAY UCTILITAHUSAMU, COOTBE-
TCTBYHOLMMUN DAKTUYECKUM SKCTIITyaTaLMOHHBIM YCNOBUAM.

He [omkHO O0TMeYaTbCA YPE3MEPHOTro NOBLILLEHUS TeMnepaTypbl U Kakux-nnbo noBpexaeHun paspsaa-
HOro peakTtopa.

2.5.3.2 KoHTponbHble UCMbITaHUs

MpoBoanaT criegyrolime KOHTPOsbHbIE UcTbiTaHus (Takke IEC 60289):

- U3MepeHue peakTUBHOrO CONPOTUBIEHUS NEPBUYHON Lienu;

- U3MepeHne aKTMBHOIO CONPOTUBIIEHUS NEPBUYHON Lenu;

- usmepeHue koaduumneHTa nepegayum no HanpsLkeHUo (€CnY NPUMEHUMO);

- NpoBepKa NOoNsSPHOCTU, KOHTPOMb KNEeMM (ecnv NPUMEHUMO);

- UCTMIbITAHUE AN3NEKTPUYECKNX CBOICTB NpU YBEIMYEHHOW YacToTe Ha 0BMOoTKe;

- UCMbITaHUE AUSMEKTPUYECKUX CBOUCTB MEXy BbIBOAAMWU U KOPNYCOM;

- UCMbITAHUE AUSNEKTPUYECKUX CBOWCTB Ha BTOPUYHON 0BMOTKE (€CNN NPUMEHUMO);

- usmepeHue vyactuyHoro paspsaga (IEC 60044-4).

2.6 TpaHcchopMaTop HanpskeHUs

2.6.1 HazHauyeHue

TpaHcgopmaTopbl HanpshkeHUA B 6aTapeax nocneaoBaTenbHbIX KOHAEHCAaTOPOB MOTYT UMETL creayto-
Lue pasnnyHble HasHavYeHUs:

- B criyyae nocrefoBaTenbHbIX KOHAEHCAaTOPOB, NOACOeANHEHHBIX K HU3KOBOSMbTHBIM CUCTEMaM,
TpaHcdopmaTopbl MarHATHOrO HaNPAXeHUA AoNYCKaeTCA UCMONb30BaTh A1 USMEPEHUA HanpPAXeHUs
Ha €MKOCTHOM cerMeHTe (ABe BblCOKOBOSIbTHbIE KMEMMbl) UM HanpsbkeHUs OTHOCUTENBbHO 3eMNU
(0AHa BbICOKOBOSbTHASA KNEeMMa U 04Ha HU3KOBONLTHAA UMW 3a3eMrieHHas kneMmma). TpaHccopmaTopbl
MarHUTHOrO HanpsbkKeHUsl Takke AOMYCKaeTCsl UCMOMb3oBaTb B KayecTBe paspsgHOro ycTponcTea
(cp. € 2.5);

- B cnyyae nocneaoBaTefbHbIX KOHAEHCATOPOB, NOACOEAMHEHHBIX K BbICOKOBOSIBTHBIM CUCTEMaM,
TpaHcopmaTopbl EMKOCTHOTO HarnpskeHna (CVT) aonyckaeTca cnonb3oBaTth A5 U3SMepPEeHUs Hanpsbke-
HWA oTHocuTenbHO 3eMnu. CVT Takke AonyckaeTca UCMONb30BaTh AJIA NoAayyn BCroMoratenbHon MoL-
HOCTM K 060pyooBaHUIO 3aWUTbl U yNpaBneHUs, pacnosiokeHHOMY Ha nnatdopMe (MHBepcHble CVT)
(cm. pasgen 3).
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2.6.2 Knaccudmkauun

TpaHcopMaTopbl HanpsikeHUst MOTYT BbiTb KNAcCUOULIMPOBaHBI MO MECTY PacroNOKeHUs:

- TpaHcgopMaTop HanpsbhkeHWs!, pacnofioKeHHbIN Ha YpOBHE NoTeHuMana 3emnu. YpoBeHb Usonaunu
OOIMKeH COOTBETCTBOBATb HANpPsHKEHUIO 3HEePreTUYEeCcKON CUCTEMBI;

- TpaHcdopMaTop HaNPSPKEHWUS!, PacnoNOXeHHbIA Ha YpOBHe NoTeHLMana nnatopMbl. YpoBeHb 13ons-
Ln JormkeH cooTBeTCTBOBaTh pasaeny 3 IEC 60143.

2.6.3 UcnbiTaHuna

WcnbiTaHna (TMnoBble/KOHTpONbHbIE) TpaHcopMaTopa HanpsikeHUA NpPOBOASIT B COOTBETCTBUM C
IEC 60186.

2.7 TpaHcdopmaTop ToKa

2.7.1 HasHa4yeHue

OcHoBHoe HasHaveHue TpaHcopMaTopos Toka — obecrneunBaTb NUTaHUEM PENeAHYHO 3aLLUTy pasnny-
HbIX TUMOB:

- pasGanaHcunpoBKa KoHaeHcaTopHol 6aTapeu;

- NepekpbiTMe 06XOAHOTO paspPSAaHUKA;

- Neperpyska eMKOCTHOW baTapeu, KOHTPONb MOBTOPHOIO BKNOYEHUS;

- cybrapMoHWUYECKMIA TOK (NpY Hannuum);

- cboun nnardopmbl;

- KOHTPOSb HENMMHEWHOTO pe3ncTopa.

TpaHcgopmMaTopbl Toka Takke A0oNyCcKaeTcs UCMOoNb3oBaTh A4NA NoAavn BCNOMOraTenbHOM MOLWHOCTH K
060pyA0BaHNIO 3aLUMTEI U YNPaBeHusi, pacrofoXXeHHOMY Ha nnaTtdopme.

2.7.2 Knaccudukauun

TpaHcdopmaTopbl ToKa MOryT BbITh KnaccunumMpoBaHbl OTHOCUTENBHO NOTEHLMana UX pacnonoXeHus:

- TpaHcopMaTopbl TOKa, PacnofnoXeHHbIE Ha YPOBHE NoTeHUMarna 3eMnu. YpoBeHb U30NsALUMN OIDKeH
COOTBETCTBOBATb HANPSHKEHUIO SHEPreTUYECKON CUCTEMBI;

- TpaHcdopMaTopbl TOKa, pacrofnoXeHHble Ha YpoBHe noTeHuuana nnatopmbl. YpoBeHb W3ONsLIMK
[OIMKeH cooTBeTCTBOBaThL pasgeny 3 IEC 60143.

2.7.3 WUcnbiTauua

UcnbiTaHnst (TUNoBble/KOHTPONbHLIE) TPaHCKHOPMATOPOB TOKa NPOoBOASAT B cooTBeTcTBMU ¢ IEC 60185.

2.8 CurHanbHasa KONoHKa

2.8.1 HasHaueHue

HasHaveHue cucTeMbl nepeaaydn curHanos — coobwnTb MHDOPMaUMIO UMM KoMaHAbl OT YPOBHA Nnat-
hopMbl K YPOBHIO KabuHeTa ynpaBneHUa BHYTPU AUcneTyepckoro NyHkTa. Takke M KoMaHabl oT kabuHeta
ynpaeneHns K ypoBHto nnatgopmel, Hanpumep KoMmaHaa NpuHYANTENbLHOMO NepeksiloveHus], nepeaarTcs Ye-
pes cucTeMy nepenayn cuUrHanos.

Cuctema nepegaym cUrHanoB COCTOUT U3 TPEX OCHOBHBLIX CyOKOMMOHEHT: 3rieKTpoHHas annaparypa
nnatopMbl, BONMOKOHHO-ONTUYECKON CUrHANbHON KOSNTOHKN U BOMIOKOHHO-0NTUYECKOro kaberns ypoBHA 3emMnu.
OnekTpoHHas annapatypa nnargopmbl paccmoTpeHa B 2.9. BonokoHHo-onTU4eckui kabenb ypoBHSA 3eMNn 1
YPOBHS NNatopMbl (€CNv MPUMEHNUMO) MOTYT BbITb CTAHAAPTHOTO TUNA, UCMNOMNb3YeMOro B TeNIeKOMMYHUKaLMW-
OHHbIX cuctemax (IEC 794-1 n IEC 794-2). BonokoHHo-onTU4eCKan CUrHanbHas KOMOHKa paccMoTpeHa B
HacTosiLLeM pasaene.

2.8.2 Knaccudukayuma

CyLluecTBYIOT ABa OCHOBHbIX TUMa CUrHANbHON KONOHKU: 3anonHAeMble MaciioM CUrHambHbIE KOSIOHKN 1
CUrHanbHbIE KONOHKU COCTaBHOrO TUNA. MocneaHAA KOHCTPYKLUUA UCNONb3yeTcsl Hauboree LWMPOKO.

2.8.3 UcnbiTtaHus

2.8.3.1 TunoBble ucnbiTaHnA

a) BblAepXuMBaHWE UMMYNbCca rPO30BOro paspaaa;

b) BblaepxuBaH1e UMMYNbLCA NepPEeKSIoYeHns, B CyxXux ycnosuax;

C) BblAepXuMBaHUE UMMNYMbca NEPEKNIOYEHNs, BO BNaXHBbIX ycnousax!;

d) BblAep>KUBaHNE NPOMBILLNEHHON YaCTOThI, B CYXUX YCIOBUSAX;

e) HanpsikeHue paguonomex (SMC);

f) nsmepenue saryxaHus;

g) TemnepaTypHoe UCMbITaHue.

") He npuMensieTcs anst annapaTypbl CBSi3M Ha YPOBHE NNATOPMBbI.
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2.8.3.2 KoHTpoOsbHble UCTbITAHUS
MamepeHue 3aTyxaHus B BOJTOKHE Ha CMOHTUPOBAHHbBIX KOMOHKaX

2.9 PeneiliHas 3awiuTa, annapaTtypa ynpasneHus U nnatdopma Ans 3a3eMneHus annaparypbl
CBA3U

2.9.1 HasHauyeHue

HazHayeHne 0b6opyaoBaHns NMHENHOR 3aLLMTbl COCTOUT B KOHTPONMPOBaHWUN BCEX OYHKLNIA YCTaHOBKN U3
nocnegoBaTenbHbIX KOHAEHCATOPOB, a Takke B CAMOKOHTPOse Nepeaaqy curHanos ot nnatdopmbl K semrne 1 B
obecneyeHnn 3aWUTHOrO 4eCTBNSA B Criydae HeUCrpaBHOCTEN, HanprMep pasbanaHcMpoBK/A KOHOEHCaTopos,
NpPoAoCIKUTENBHOrO AyroBoro Npobosi paspsgHuka, nepekpbITus nnatdopMbl U T. 4. Mepbl 3awwmTbl 06bI4HO pea-
NU3YHOT MYTEM LUYHTUPOBaHWUS NocneaoBaTenbHOro KoHAeHcaTopa, 3aMblkaHnsi 06XoAHOro BbIKIoYaTens wunm
nepeksItoHeHNst UICKPOBOTO paspaaHuKa.

HasHaveHune ynpaensolwero obopygoBaHns — obecneuntb KOHTPOMb Had PYHKLUOHUPOBAHMEM
yCTaHOBKW M3 NOCNeaoBaTeNbHbIX KOHAEHCATOPOB, HaNnpUMep nocpeacTBoM BBoga B paboTy U WYHTUPO-
BaHWS.

HazHavyeHne KoMMYyHUKaLMoHHOro obopygoBaHus «nnatdopma — 3eMns» — obecneynTs CBsA3b Mexay
o6opynoBaHMeM, yCTaHOBMNEHHBIM Ha nnaTdopme, 1 06opyaoBaHUEM, PaCTONOKeHHEIM Ha 3emile.

CBsA3b MOXET OCYLUEeCTBNATbCA NYyTEM MeXaHW4YeckoW, MHeBMaTUYEeCKOW, MarHUTHOW WM BOMOKOH-
HO-OMTUYECKON NepeaaYn curHanoB. B HacTosee BpeMsa Hanbonee pacnpocTpaHeH OnTUYeCKMiA NpUHLMN ne-
pedayun curHanoBs ¢ NMOMOLLbHO BOSTOKOHHON OMTUKU.

2.9.2 Knaccudukauyuma

Cnegytowine Mepbl 3aLWMThl AOMKHbI BbITh BKITOYEHBI B CXEMY KaK CTaHAapTHOrO MCKPOBOTO paspsaaHuKa,
Tak 1 BapucTtopa (IEC 60143, npunoxeHue B, pucyHok B.3).

a) OCHOBHblEe Mepbl 3aLUMUThI:

- 3awWmTa oT pasbanaHCMPOBKN KOHAEHCATOPA;

- 3awuTa 06xoQHOro paspsaaHMKa;

- NepeKkpbITUE NIaThopMbl;

- 3alMTa NPU HeNCNpPaBHOCTM OBXOAHOrO BIKIKOYATENS;

- MOHUTOPUHT NIMHENHOTO TOKa (AONOMHUTENBLHO);

b) gononHWTenbHbIE MePbI 3aLLMTHI.

Ecnun ycTaHoBMneHo, A0MMKHbI ObITb NPeaycMOTpeHbI CreayoLMe Mephbl 3alLUThI:

- 3alMTa KoHAeHcaTopa OT neperpysku;

- 3awWwuTa oT cybrapMoHUK.

Ecnu ncnonb3yotca BapucTopbl, A0MKHbI O6bITh NpeaycMoTpeHbl crieaytolime AONONMHUTENbHBIE MEpPhI
3aWUThI:

- 3alyMTa BapucTopa OT neperpysku (Tok, aHeprusa u Temneparypay);

- 3aLMTa OT HEeUCNpPaBHOCTU Bap1cTopa.

Ecnu ncnonbayeTcs paspsiAHUK C MPUHYOUTENbHBIM BKNOYEHUEM, AOMKEH OCYLLECTBIIATLCA MOHUTOPUHT
CUCTEeMbl BKIIOHEHUSA 3TOro paspsigHuKa.

HasHayeHne pasnnMyHbIX Mep 3almThl COCTOUT B CreayoLWem:

Bawjuma om HecuMMempUYHOCMU KOHOeHcamopa

Ota 3awuta gomkHa obnagatb perynupyeMbiM BpeMmeHeM cpabaTbiBaHusl. 3awmrta AoMkHa ocyle-
CTBMNATLCA B OTHOLLIEHUA HECUMMETPUYHOCTH, HanpuMep Npu Bo3HUKHoBeHUK 6ornee yem 10 % nepeHanpsike-
HUA Ha paBoTocnoco6HbIX y3nax. Takke AorkeH GbITb NPeAyCMOTPEH YPOBEHb TPEBOM, HACTPOIKa KOTOPOro
COOTBETCTBYET, Hanpumep, 5 % nepeHanpspkeHUs.

Mogo6Has 3awmTa MOXeT JOMOMHATLCS pe3epBHbIM CPeACTBOM 3alMTLl C HACTPOWMKOWM No 6onee BbICO-
KOMY YPOBHI0, KOTOpasl NO3BOSSIET U3MEPSITh TOMbKO TOK HECUMMETPUYHOCTU, Co3aaeT Hanbonee BO3MOXHbBIN
KOPOTKUIA Neprod BpemMeH (byHKLMOHUPOBAHUS U UMeeT HaCTPOINKY, COOTBETCTBYIOLWYI0, Hanpumep, 20 % ne-
peHanpsikeHns Ha pabotocnocobHbix yanax npu 100 % Toka Harpysku. CpeAcTBoO 3aWUThl OT HECUMMETPUY-
HOCTMW AOMKHO LUYHTMPOBATb MOCTOSIHHO BaTapeto U 6NoKMpoBaThb NOBTOPHOE BKAOYEHUE.

MpumedyaHune— HecMMMETPUUYHOCTb BbI3bIBAET NEperpysky rMaeHbiM 06pasoM KoHAEHCaTOPHbLIX GrokoB B
TON NapannenbHow rpynne, e oauH 6nok HencrpaeeH.

Bauwuma nnamagpopmbi om riepekpbimusi (3awuma niamgopmsi)

Kaxpnas nnatdopma gomkHa 6biTe o6ecneveHa ocHOBaHHBIM Ha 0BHapYKeHUN Toka CPeACTBOM 3aLUMThI
Ans BbICTPOro U NOCTOSIHHOTO LYHTUPOBaHUs BaTapeu Npu NepekpbITUM Mexay nnatchopmMmon U 0bopyaosaHu-
€M, YCTaHOBMEeHHbIM Ha nnatdopme.
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Bawuma koHOeHCamopa om nepeapy3Kku (ecnu umeemcs)

OTO cpeacTBO 3aMUTHI OOMMKHO MCKIOYaTb MPOAOITKUTENbHBIE NepeHanpsbkeHusl, KoTopble Co3aatoT
ONacHOCTb ANA KoHAeHCaTOPHLIX GIOKOB, NMYyTEM 3aMblKaHWUS 0GXOAHOrO BhIKIOYATENS B Cly4ae BO3HUKHOBE-
HWS Takoro nepeHanpsbkeHus. MogobHas 3awmTa obbIYHO XapakTepuayeTca MHBEPCHOW BOIbTaMMNepHon Bpe-
MEHHOW XapaKTepUCTUKON, COOTBETCTBYHOLLEA CNOCOBHOCTM KOHAeHcaTopa BbiAepKUBaTb Neperpysky no
IEC 60143.

KoHmpornb nuHelHo20 moka

HacTosawasn dyHkumsa ncnonsayetest Ans obecneveHust 6r10KMpoBaHUs onpedeneHHbIX CPeAcTB 3aLumThl
npu Manom NMHEeMHOM ToKe, ANs KOHTPOIsSl MOBTOPHOMO BBOAA U T. .

Bauwuma 06xo0H020 paspsiOHUKa

B cnyyae oGpasoBaHusi NPOBOANMOCTUN pa3psaHMKa 3almTa 4orpkHa obecnednTb BpeMeHHSe WyHTUpo-
BaHWe cerMeHTa v nocneayoLLmii NoBTOPHbIN BBOA B paboTy, Koraa aToT paspsiAHNK BOCCTaHOBUT CocoBHOCTb
BblAEPXMNBaTb AaHHOE HanpsbkeHue (B cxeme paspsigHuka) UNvM BapucTop BOCCTAHOBUT CBOW TepMuyeckune
CBOWCTBA (B CXEMe BapuncTopa), a Takke MOCTOsIHHOE LUYHTMPOBaHWe B CryYae NpoAoIKUTENbHOrO AyroBoro
npo6os paspagHuka.

Bawuma om cyb62apMOHUK (NPW Hann4um)

[aHHoe cpedcTBO 3alUMThI MOXET paboTaTb, HanpuMmep, B YacTOTHOM AnanasoHe oT 5 go 25 'y npu
3 %—20 % HoMMHarnbLHOrO eMKOCTHOrO ToKa. [Mocne nepesanycka oHo cnocobHO co3aasaTh 3anasgbizatollee
NoBTOPHOEe BKNtoYeHue Batapen. B oTHOLIEHMM 3Toro cpeacTsa MOryT ObiTb NpegycMOTPEeHbl TOMbKO ABe
assbl.

Bawjuma om ebixoda u3 cmposi 06X00HO20 8biKITIoYamertsi

Kaxabii 06xoaHON BbIKHOYaTeNb OOMKEH UMETb 3aLUUTy OT HEUCTIPABHOCTU BbIKIHOYATENS.

Kaxgblli 06xo4HOM BhIKMOYaTENb A0MKeH BbiTb OCHALLEH Pe3ePBHON 3aMbIKatoLLEe KaTyLUKON.

B cnyyae aBapuitHoro HecpabaTbiBaHNa 06X04HOrMO BhIKMOYATENs, Korga HercnpaBHOCTb NpogonkaeTt
CyLLeCcTBOBaTb, KOMaHAa 3aMblkaHUA NocbinaeTcs 06Xoa4HOMY pa3MblkaTento UM KoMaHaa pasmblkaHus nepe-
AaeTcsl NIMHeAHOMY BbIKMoYaTento.

KomaHaa samblkaHns Takke OoMmkHa ObITb HanpaeneHa Kk 06xoaHbIM BLIKITKOYATESSIM B APYrMX CerMmeHTax.

Bauwjuma sapucmopa om nepeapy3ku

Ecnun 3awmty nocnefoBaTefibHbIX KOHAEHCATopoB 0GecneqnBaloT BapuUCTOpbl, NocrnegHue AOIDKHbI
UMEeTb 3alUMTy OT neperpysok. 3Ta 3awmTa MHULUMPYET BPEMEHHBIA Nepe3anyck BapucTopa B criydae nepe-
rpysku. YkasaHHble cpeCcTBa 3amThbl A0KHBI MMETh pasHble KaHanbl 419 Toka BapucTopa, 3Heprumn BapucTo-
pa 1 Temnepatypbl Bapuctopa. LlyHTMpoBaHMe OBbLIMHO OCylecTBNAETCA nyTeM Bo3OyxaeHus c¢
MPUHYANTENBHBIM BKITHOYEHUEM UCKPOBOTO paspsiaHMKa u/unum samblkaHus o6xogHoro Beiknodatens. Mocnego-
BaTelbHbIA KOHAEHCATOP aBTOMATUYECKN BKIMHOYAETCS MOBTOPHO.

3awjuma om omka3sa eapucmopa

CpeacTBo 3awmTbl 06HapyXMBaeT ypoBHU TOKa, NPOXOAsILLYE Yepes BapuUCTop BO BPeMS HEUCNPaBHOCTU
B NMMHMKU. [JaHHOE CPpeACTBO OCYLLECTBNAET GbICTPLIN U MOCTOSIHHLIA Nepe3anyck eMKOCTHOro Moaynsi.

2.9.3 UcnbiTaHuna

PekomeHaoBaHbl crieqytowme ucnbitaHust. KoopauHaumio ocywectensatot no IEC 60068-2-30, IEC 60255-6
n IEC 60654-1, -2, -4, ecnn He oroBapusaeTcs Apyroe.

2.9.3.1 TunoBble UCMbITAHUSA

Kak MUHUMYM, NPOBOAST creaylowwne UCTbITaHus.

MpuBoAUMEBIE HVXKE UCTIBITAHUA PacNpPOCTPaHAOTCA Ha NaTopPMy, CMOHTUPOBAaHHYIO Kak YacTb 06opy-
[oBaHuA, Ha nnatgopMy HazeMHoro obopyaoBaHUA CBS3U, U Ha 3a3eMieHUe, CMOHTUPOBAHHOE Kak YacTb
obopyaosaHua:

a) byHKUMOHanNbLHOE UcnbiTaHue,

b) ucneiTaHne Ha BO3AEUCTBUE OKpYXatoLwen cpeabl;

C) UCNblTaHWe AUSNEKTPUYECKUX CBOWMCTB;

d) ucnbiTaHue Ha HeHOpMarnbHyo paboTy;

e) MexaHu4ecKkoe UCMbITaHue.

2.9.3.2 KOHTpOsbHbIE UCNbITaHUSA

Kak MUHUMYM, ciefytolimne UCNbITaHWUA AOMKHEI GbiTh NpoBeaeHbl. MNepedncneHHble HUKe UCnbiTaHns
pacnpocTpaHATCA Ha NNaThopMy, CMOHTUPOBAHHYIO Kak YacTb o6opyaoBaHusl, Ha nnatopMy HaseMHOro
060pynoBaHUs CBSA3K, U Ha 3a3eMeHne, CMOHTUPOBaHHOE Kak YacTb 06opyaoBaHus:

a) Bu3yanbHas nposepka;
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b) dyHKUMOHaNbHBIE UCMILITAHUS;
C) ucnblTaHWe CTONKOCTU AN3NEKTPUKa;
d) 100-4acoBoe UCnbITaHNe Ha OTKas.

M puMeyaHune—Kak npaeuno, ycTaHaBnvMBaloT NPEANYCKOBLIE UCNbITAHWSA Ha PEeNenHyIo 3aluTy, Yripaensio-
wee o6opyaosaHne n NNatopmy 3azeMneHnss KOMMYHUKaLUMOHHOTO 060opyaoBaHus. YkasaHHbIe UCMbITaHUsI IPOBOAAT Ne-
pea noaknioveHnem Gatapeu K BbICOKOBONETHOM Lenu (cM. pasgen 3).

3 PykoBoacTBO

3.1 O6wue nonoxeHun

Hwxe npuBOANTCA KpaTkoe onncaHue HeKOTOPbIX o6uwmx npasun, ceBA3aHHbIX C MPUMEHEeHUEM U aKCnny-
aTtaumen nocneaosaTtesibHbIX KOHAEHCATOPOB.

3.2 TexHuuveckue AaHHble ANA NOcNeAoOBaTeNbHbLIX KOHAGHCATOPOB

MsrotoButenb 06s13aH NpeacTaBuUTb 3akasduKy crneayowmne faHHble:

- Ha4anbHOE N KOHEYHOe eMKOCTHOe conpoTuBneHne Ha dasy (Om/dasa);

- HayanbHbIA U KOHEYHbI HOMUHATBHBIA TOK Ha a3y (A/caza);

- MakcuMarbHOe 3HaYeHWe aBapuUHOro Toka (A) n ANUTENLHOCTL (C, MUH, 4);

- konebaHus Toka (A, c);

- MakcUMarbHbI ypoBeHb HanpsxkeHuUs sawutel (kB, nukoBoe sHaveHue);

- MUHMMAaTrbHbIA YPOBEHb HaNpsXXeHna 3awuTel (KB, nukoBoe 3HavyeHue);

- MakcuMaribHbI TOK MOBTOPHOrO BKKOYEHUs (A);

- MakcumMarbHbI TOK HEUCNPABHOCTU, NPOXOAALMI Yepes nocreaoBaTternbHbIA KoHAeHcaTop,
npuy WyHTUPOBaHUM NocneaoBaTenbHOro KoHaeHcatopa (KA).

MpuMeyaHwune— [laHHblil TOK MEHEE CYMMapHOTO TOKa HEUCNPABHOCTM B 3a3€MITEHNM;

- CKOPOCTL MOBTOPHOIO BBOAA NOCNE YCTPaHEHUsA HEUCNPaBHOCTU B cUCTEME (BHELLHEN), Koraa UCnosb-
3yeTcsi UICKPOBOW paspsiAHUK (CM);

- MPOTSPKEHHOCTb NIMHUN (KM);

- napameTpbl MHWAN (KM, X/KM, b/KM) (KOMMOHEHTEI NOMOXUTENBHON N HYNEeBOW NOCMEAOBaTENbHOCTN);

- pacronoxeHue nocrneaosartenbHoro koHaeHcaropal);

- TUN pene NMHEeNHOM 3aLlnThI;

- HopmasnbHoe U Hanbonbluee MexdasHoe HanpskeHne cuctemsl (KB);

- YPOBEHb M30MALMU MEXOy eMKOCTHOW nratgopmoil U 3asemneHunem: LIWL, SIWL, HanpsbkeHne Bbl-
OepXBaHNA KpaTKoOBPEMEHHbIX HapyLLEHWIA NPOoMBbILLIeHHON YacToTsl (KB, nukoBoe sHaveHne — kB, nukosoe
3HaveHne — kB, cpegHekBagpaTnyHOe 3HaYeHWe COOTBETCTBEHHO);

- BbICOTa Haj ypoBHEM Mops (M);

- MakcumarnbsHasi cKopocTb BeTpa (M/c);

- MakcumarbHas Harpyska npu obnegeHeHun (H/m2);

- cericmmnyeckne TpeboBaHus;

- QnanasoH okpyxatollein Temnepatypsbl (°C);

- HaMpsPKEHUsI MUTaHWUs CTaHLWUK, OTMeYaeMble Ha ypoBHe 3eMnu (B nepeMeHHoro Toka, B nocTosHHoro
ToKa);

- MakcumarbHasa JonycTUMas AnuTenbHOCTb ToKa HEUCNPaBHOCTU (MC);

- MUHUMarnbHOe AONYCTUMOE BPEMSI BbIKIHOUYEHUS 1 MOBTOPHOMO BKMOYEHUSI NMUHUW Nocne YCTpaHeHUs
HencrnpaBHOCTM 1 YACO onepaLyWil Takoro BKIYeHUst (MC);

- Tpebyemoe KOMMUYECTBO U HasHa4YeHWe KaHaroB ynpaBneHns U Tpesorn, TpebyemblX Ha YPOBHS 3a3eM-
nexus;

- MUHMMarbHOe KOMMYECTBO U HasHadYeHne onepauuoHHbIX CUrHamoB, NoANeXaLlux MOHUTOPUHTY, ecrnv
HeobxoaMmo.

3.3 3awuTHLIN UCKPOBOW pa3pAAHUK

WckpoBble paspsagHMKi UCToNbayoT B GaTapesx nocrneaoBaTenbHbIX KOHAEHCATOPOB AN 3allUThl em-
KOCTHBIX BITOKOB OT MepeHanpskeHuin (cTaHgapTHasa 6atapes eMKOCTHBIX KOHAEeHCaTopOoB) UM AN 3allnThbl
MeTannooKCUaHbLIX BapUCTOPOB OT Neperpera (Cxema 3alluThl BapucTopa).

1 -« . " .
) OpHonuHenHas anarpamma hakTU4eCKon 3HEPreTMHECKOW CUCTEMbI SBMNSETCA NPeAnoYTUTENBHON.
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Haxogat npyMmeHeHue ABa OCHOBHbLIX TUMa UCKOBLIX PaspsaHUKOB: UCKPOBOW paspagHUK C NOBTOPAIO-
werca ayroi (tun L) u uckposoin paspagHuk ¢ yctaHosusLenca ayron (tun R). Uckposble paspsgHuku moryT
6bITb cCamo3anyckaloWUMUCA UMW UMETb NPUHYAUTENbHBIA 3anycK.

Uckpoeoli pa3psiOHUK ¢ rnosmopstowelics dyeol

WckpoBoi paspsigHUK C NOBTOPAOLLENCA Ayrol NnepekpbiBaeTcsl, Korga HanpshkeHne Ha Hem gocturaeT
HaCTPOWKM NepeKkpbITUA AN 4aHHOMo paspsaaHuka. EMKOCTHON cermMeHT paspshkaeTcs Yepes UCKPOBOW paspaa-
HUK, a TOK pa3spsifa orpaHu4mBaeTtcs n gemndupyetca gemncupytowen cxemoin. Korga NUHEnHbIA TOK NPOXo-
OUT Yepes HyneBylo TOUKY, UCKPOBOW paspaaHUK NbiTaeTcs noracutb Ayry. TUNUYHO 3TO NPOUCXOAMUT 3a cHeT
MarHUTHOro yaapa unv yaapa cxatbiM Bo3gyxom. Ecnu Tok goctatouHo Man, UCKPOBOW paspsiiHUK MOXeT no-
racuTb ero. B npoTuBHOM criyyae cHOBa BO3HUKaeT uckpa. Mepen TeM Kkak NOBTOPHOE BKITHOYEHUE OKaXeTcs
ycnewHbIM, MOXeT BbITb OTMEYEH paf U3 HECKONMbKUX NocneaoBaTenbHbIX NepekpbiTuiA. MoBTopHLIE pa3psab
BbI3bIBAIOT HAMPsSPKEHHOE COCTOSIHUE B KOHAEHCaTOPHbIX 6riokax. MogobHoe HanpsakeHHoe cocTosiHue Heobxo-
AUMO YyUYUTBIBaTb NPU NPOEKTUPOBaHWM AaHHbIX 6/10k0B U MX NpegoxpaHuTeneil. CnocobHOCTL NornoLweH1s
3Heprum gaemndupyouiero pesuctopa AoMmkHa 6biTh TWATeNbHO uccregosana.

B BapuCTOpHOI cxeMe He NpeacTaBnsieTca BO3MOXHbIM UCMOMb30BaHUE UCKPOBOIO paspsiAHUKA C MOBTO-
psitoLLencs Oyron, Tak Kak neperpesaHue BapucTtopa TpebyeT lwyHTUpoBaHus. batapest MoXeT ObITb MOBTOPHO
BBEeAEeHa B AeNCTBME TOMbKO Nocne TOro, Kak BapucTop AOCTaTouHO OXITaAUTCsl Ny nepenag Temneparyp B ca-
MOM BapuCTOPE UCHE3IHET.

Uckposoli paspadHUK ¢ ycmaHosusLelicst 0y2ol

MckpoBoit paspaaHUK ¢ yCTaHOBUBLLECS Oyrol NepeKkpbiBaeTcsl, Koraa HanpshkeHue Ha Hem gocturaeT
HaCTPOWKX NepeKpbITUA JaHHOTO paspsaHuka. [lyra npogorkaeT ropeTb 4o TeX Nop, noka He 6yaert noraweHa,
nn6o npu 3aMblkaHUM 06X0AHOTO BbIKNoYaTens, MMBo NyTeM pasmblkaHUs MUHENHBIX BbikovaTenen. Emkoc-
THbI CerMeHT paspshkaeTcs Yepes AeMnUpyIoLLYIO CXeMY 1 paspsiiHUK TOMbLKO OAWMH Unu aga pasa. Cneaosa-
TeNbHO, HaMpPsKeHHOe COCTOsIHNE KOHAEHCATOPHBLIX BMOKOB U AeMNUPYIOLLEA LIENMU OKaXKETCA 3HAYUTENbHO
HWXe, YeM B Criydae UCKPOBOro paspsiiHiKa C NOBTOPSAIOLLEACS JYrown.

Camosarnyckarouulicst UCKposol pa3psiOHUK

MckpoBoit paspagHMK, MCNoNb3yeMblil ANnst cTaHAapTHBIX NocnefoBaTeribHbIX KOHAEHCATOPOB, OTHOCUT-
CA1 K ICKPOBBLIM paspsigHukam camosanyckatowerocs Tuna. OH nepekpbiBaeTcs, Korga HanpskeHne Ha ero oKo-
HEUHOCTSIX 4OCTUraeT HAaCTPOWKU NEPEKPLITUA.

Camo3anyckatoLnAcs UICKPOBOIN pas3pAAHUK AOMMKEH UMETb TOUHBIN A0NYCK Ha HarpsbkeHUe NepekpbiTust
nopsigka 3 %—~6 %.

Uckpoeoli pa3psiOHUK ¢ MpUHYyOUMENbHbLIM 3alyCKOM

B BapMCTOPHOM MriaHe HanpsbkeHWe camosanycka UCKPOBOro paspsiiHuKa perynupytot go onee Bbico-
KOro 3HaueHus, YeM npeferibHoe HanpskeHue U,.. NckpoBoi paspaHUK BKAOYaeT ynpasnsiowas uenb ¢
NPUHYANTENBHBIM 3aMyCKOM B Crydae NpeBbILEHUA METaN00KCUAHBIM BApUCTOPOM TEPMUYECKON CTOUKOCTU.

3.4 HenuHeWHbIN pe3ucTop (BapucTop)

3.4.1 O6wuMe NonoxeHun

HasHaueHue BapucTopa 3aknio4aeTcs B orpaHU4eHUA BpeMEHHOTo NepeHanpsbkeHns Ha KoHgeHcaTtope
nyTem 3amblkaHWA Ha HErO N3GLITOYHOrO SIMHEHOrO ToKa, 06ycnoBNeHHOro 06bIYHO CbosiMU B dHEprocucTeme,
T. K. B IPOTUBHOM Cyyae nof u3bbiTOUHBIM HanpsikeHneM okaxeTtcs koHgeHcatop. MogobHoe cocTosHWe BO3-
HUKAET B KaXKAOM Mnosynepuoge B TeHMeHNe BCEro BPEMEeHU CyLLECTBOBaHUSI COCTOSIHUSI CBEPXTOKa (CM. pUcy-
Hok 4). MakcumanbHoe HanpshkeHue, KOTopoe BO3HUKAET Ha nocrefoBaTefisHOM KoHAeHcatope, 3aBUcuT ot
HEeNMHEWMHbIX BOMNLTAMIMEPHBbIX XapakTepUcTUK BapucTopa 1 BenuuuHbl n3bbITouHoro Toka. Mockonbky Hanpsa-
)keHue BapucTopa Bo3pacTaeT ¢ yBeNUYeHneM Toka, MakCMMarbHbI 3alLUTHBIA ypoBeHb 06bI4HO onpeaensiot
npy MakcuMarsnbHOM OXMOAEeMOM TOKe BapucTopa BO BpeMsl C60s1 SHeprocUcTeMbl (CM. PUCYHOK 3).

Mpu BbIGOpE YPOBHS 3aLUTHI BAPUCTOPA YYUTBIBAIOT HanpsbKeHUsl, COOTBETCTBYIOLLME TOKaM B nocneno-
BaTeNbHOM KoHAeHcaTope B OTCyTCTBUe cOoeB ceTu, Hanpumep:

- HOpMaribHbIA U HOMUHANbHBIA TOKU;

- aBapuiAHble TOKU (BENUYNHA/ANUTENBHOCTDL);

- TOKW koneGaHuiA.

Bapuctop oomnkeH BblAepKUBaTb 3TW HAMPSLKEHWUs] MOCTe Toro, kak Ha Hero Bbina nogaHa HoMuHanbHas
KpaTkocpodHas aHeprus. Takke AoSMKHA YUUTBIBAaTLCA MaKkCUManbHas okpyalolas Temnepartypa.

BapucTop paccunThIBaloT Ha MakcumaribHyto aHepruio, kotopas GyaeT noagseaeHa K Hemy Bo BpeMsi Ka-
Koi-nn6o onpeneneHHon CUTyaLmn, CBA3aHHOM co c60eM B ceTU. OTU HeHOpMarbHbIEe CUTYaLWK, B pacyeTe Ha
KOTOpble AorKeH GblTb CKOHCTPYMPOBaH BapucTop, o6bIMHO 3aaatoT B pabouem uukne c6oes, ycTaHasnMeas
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TUMLI cBoEeB, NX NPOACIHKATENBHOCTL U BPEMSs nay3bl Mexay nocnegosaTensHbiMU cbosiMuy. InnTensHOCTb Na-
y3bl MOXET OKa3aTbCs peluaroim akTopoM ANA KOHCTPYKLMK BapucTopa. Mpumep paboyero uukna cboes
npveegeH B Tabrmue 1.

Ta6nuuya 1—CsogHble JaHHbIE pACHETHLIX KPUTEPUEB 3HEPTMU MOIMMOLLEHWA BapucTopa (npumep)

Tun c6ost OnutensHOCTL NO BpemeHu

BrewHwne:\

thasa-semns 5 umknos, 0,5 ¢ pasmbikaHne — 12 LUKIOB

thasa-pasa 5 umknos, 0,5 ¢ pasmbikaHne — 12 umknos

TpexdasHbIn 12 umknos

BHyTpeHHume:

thasa-semns 5 yuknos*, 0,5 ¢ pasmbikanne — 12 unknos*®

thasa-pasa 5 umknos*, 0,5 ¢ paambikaHne — 12 uuknos™

TpexdasHbIn 12 umknos*

* BapucTop MoXeT GbiTb 0G0ideH NocpeacTBOM PE3EPBHOIO paspsaHMKa B TedeHne 5- n 12-unknuyeckoro nepnoaa
npu BHYTPeHHUX cOosIX.

OHeprus, koTopas BhipabaTbiBaeTcA B TeWeHWe 3agaHHoro pabodero umkna cbos B BapucTope, 3allumila-
toLweM nocneaoBaTtenbHbIA KOHAEHCaTop, 3aBUCUT rMaBHbIM 06pa3oM OT cneayownx hakTopos:

- aMnNNuTyga Toka vyepes BapucTop;

- BOMbTamnepHbIe XapakTepucTUkn BapucTopa;

- CyMMapHasi poAoIPKATENBHOCTL ¢60s;

- MOMEHT BO3HUKHOBeHUsA cbos.

Mpouecc BO3OEACTBUS S3HEPTUM NPOUNNIOCTPUPOBAH B BUAE OCLMNNOTPaMM, MPpUBEAEHHBLIX Ha pUCYHKe 4.

MokasaHsbl ocumnnorpaMmel Toka, HanpsbkeHUAa U sHeprun Ana cnyydasa BHyTpeHHero 3aMmblkaHug Ha 3eM-
no ogHou assbl.

HanpsikeHve (eauH1LA MOLWHOCTH MUHUMANLHOMO
3TaMOHHOIO HANPSHXKEHUA (MUKOBOE 3HaYeHWe)

A /
1,5+ /
3 / I
ll )
|/ |IR
___________ _|7L__________________ YpoBeHb sawmThl
MocT. Tok 20°C [ " |
10— mper—————— —yMuHumansHoe onopHoe
' Hanps>xeHue

Mocr. Tok 1000°C, HomuHansHoe HanpsbkeHue

Mep. Tok 20°C nocnegoparesnibHOro KOHAeHcaTopa

0.5 nep.tok1000°C

O6nacts 1 O6nacTtb 2 | O6nacts 3

/ 1 >
1 I I 1 I I | o

10° 10" 103 102 107! 10° 10’ 102 10° 10% 10° Tok, A

Iz — akTMBHas coctaBnswowasn; Io — eMKoCTHasA cocTaBnaoLas

PucyHok 3 — TunnyHble BONbTaMnepHble XapakTepPUCTUKM OQHOrO crneumnanbHOro MeTannooKCMaHoro aucka
(amametp 80 mm, BbicOTa 20 MM)
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LLnpoko ncnonbayemMble o6LLme NPUHLMMBLI CHKEHNsT TPeBOBaHNIA K 3Heprim 1, crieqoBaTerisHo, K CTou-
MOCTW BapUCTOpa 3aKo4aroTes B ObICTPOM LLYHTUPOBAHWUM BapncTopa ¢ NOMOLLBHO NepekrovaemMoro paspsa-
HAKA MpWU BO3HUKHOBEHMM HEWCNPaBHOCTW B KOMMEHCUPOBAHHOW JfMHENHOW CceKuMu (BHYTpPEHHWe
HeucnpaBHOCTU). BMecTe ¢ TEM KOHCTPYKLIUS BaprCTOpa A0IMKHA BblAEPKUBATL 3HEPTNIO, NOCTYNaLLyHo B 3a-
OaHHbIX pabounx LUMKnax HeMCnpaBHOCTEN BHE KOMMNEHCUPOBAHHOW NMHENHON CeKuMn (BHELWHWe Hencnpas-
HocTn), 6e3 BbicTporo WyHTUPOoBaHNUs (cM. Tabnuuy 1).

[ns onpegenenvsa Hagnexawero pasmepa U HOMUHarbHbIX BENNYNH BapUCTOPOB TpebyeTcst KoMNbloTep-
HOe MOOEnUPOoBaHME 3MEeKTPOMAarHUTHbIX HEYCTaHOBMBLUMXCSI MPOLIECCOB, OCHOBAHHOE Ha KOPOTKO3aMKHYTbIX
3KBMBaANEHTaxX CUCTEMBI, MapameTpax NMMHUN nepedayn (MONOXKUTENLHORN 1 HYNeBOW NOCNeqoBaTEeNbHOCTU) 1 Xa-
pakTepucTuKax BapucTopa. MornoLeHne aHeprum AoMKHO COOTBETCTBOBATL HamMxyLLeMy BO3MOXHOMY coyeTa-
HUIO TUMa HencnpaBHOCTU, ANUTENBHOCTN HEUCTIPABHOCTU U criocobaM NMOBTOPHOTO BKIOYEHMWS, Hanpumep ABa
oaHotasHbIX KOPOTKMX 3aMblKaHWUS Ha 3eMI0 U O4HO TpexdaszHoe KOPOTKOe 3aMblKaHWe Ha 3eMILo.

Tpebyemas uHgpopMayusi 0 cucmeme:

- IMMNeAaHChl 3KBUBANEHTHON cUCTeMbl NOMOXKUTENBHOM 1 HYNEBOR MNocnefoBaTeNlbHOCTH;

- MOTOKM Harpysku CUCTEMBI;

- MakcumMarnbHOe BpeMsl YyCTPaHeHNs NepBUYHON HEUCTIPaBHOCTY;

- ONATENLHOCTb NMOBTOPHOrO BKAOYEHUS MOCNe YCTpaHeHUst NepBUYHON HENCTNIPaBHOCTY;

- YACNO MOBTOPHBIX BKMOYEHUN,;

- MakcumMarnbHOe CyMMapHOoe BpeMsi Pe3epBHOro yCTpaHeHus:;

- ONTUTENLHOCTb MOBTOPHOrO BKAOUYEHMWS MOCNEe PE3EPBHOMC yCTpaHeHu s,

3.4.2 BonbemamnepHasi xapakmepucmuka eapucmopa

Tunosas BoNbTaMNepHas XapakTepucTuka Bapuctopa 0gHoro cneLnansHOro MeTannookCMaHoro aucka
npusegeHa Ha pucyHke 3. YkaszaHO HOMWHanNbHOEe HanpsbkeHUe nocneaoBaTtenbHoro KongeHcaropa, onopHoe
HanpsbkeHWe 1 3alUTHBIA YpOBEHb BapuUcTopa.

Mpadpuk U-I xapakTepucTUKN HENMMHENHOTO pe3ncTopa onMnchIBatoT ¢ NOMOLLLIe hopMynbl

I=kU>,

roe k n o, — KOHCTaHThI N1 KOHKPETHOro Martepuana.

Ecnu gaHHasa hopMyrna ncnomnb3yeTcsl B OTHOLWEHU aKTUBHOM COCTaBNSAIOWEN Toka, NpoXoasaLero JYe-
pe3 MeTannookcuagHble OUCKA, HeOBXOAUMO OTMETUTL, YTO OTAENbHAA SKCMOHEHTa He MOXET AaTb NOMHYO Xa-
paKkTepucTuKy. [pUMeHeHne 3KCMOHeHTbl 3aBUCUMT OT obnact NpoBOAUMOCTM U pesynbTaT MoXeT
BapbupoBaThk oT 3 A0 50 pas. [Jaxe B cneynansHon ob6nacTu 0606WeHHble YUcna He NPUMEHUMEI, U ANA onpe-
OereHns KOHCTaHT A0MKHa UCMIONb30BaTbCA hakTUYeckasa XxapakTepucTuka Bapuctopa.

3.4.3 OcuunnorpaMmmbl HaNpPsHKeHUA U TOKa BapuctTopa NpuU CUCTEMHON HeUCNPaBHOCTU

OcuunnorpamMmmel 3Hepruum, HaNPsHXKEHUs1 U ToKa NPU KOPOTKOM 3aMbIKaHWUW Ha 3eMAto ofHon dasbl Npu-
BedeHbl Ha pUCyHke 4.

3.4.4 3amevaHun no napaMmeTpaM BapucTOpoB U TUNOBbLIE UCNbITAHUA

Hwxe npuBeaeHbl BaXkHble YTOYHEHUS U 3aMeYaHNA B OTHOLLIEHUW NapamMeTpoB BapUCTOPOB N TUNOBBIX
ucnelTaHUin No pasgeny 2.

3.4.4.1 3ameyaHne N0 MMHUMaNbHOMY ONMOPHOMY HanNPsHKeHNo (Uyror)

Cumson Uy, ucnonbaytot Ansa 06o3HadveHnst Bapuctopa. Mpu KOHTPONLHOM UCTbITaHUM BO BCEX CMOHTU-
pOBaHHBIX BapUCTOPHLIX Brokax AOMKHO BbITb NMPOBEPEHO, YTO OMNMOPHOE HaNPsKeHWe PaBHO WM Bbille YeM
Ujrer B LUEMbIO OTOPAKOBKN BapUCTOPHOro Grioka ¢ YpeamepHo GOMbILIMMIA NOTEPAMU MOLLIHOCTK.

MpumevaHnnsa

1 OtHowerne Ug/Uyr.s NPUMEHRAIOT ANs onpeeneHns MaclutabHoro koadpduumenTa cekumm, ncnonb3yemon gns
TUNOBBIX UCNbITAHWUIA. Ug ; — 3TanoHHoe HanpskeHne cekumm n Uygs — MUHUManNbLHOE A0NYCTUMOE 3TarnoHHOe Hanpsxe-
Hue, yCTaHOBNEHHOe AN JAHHOTO KOMINNEKTHOro BapucTopa.

2 3JtoonpepeneHne Uy 03HauaeT (B 3aBUCMMOCTU OT BbIGOPAa OMOPHOIO TOKA), 4T Uyyr.sBYAET NOUTH paBHO3HAY-
HO TEPMUHY «MaKCMManbHOe AONycTuMoe Hanpsixkenue pabodero uvkna (AHCW) [duty cycle voltage rating, ANSI']» nnn
«HoMuHanbHoe Hanpsbkenune (IEC) [rated voltage, IECl» paspsgHukoB Ans 3awmTel OT nepeHanpspkenmsi. OaHako 3tu
onpeaeneHnn He ABNAITCA HeNOCPeACTBEHHLIMU U BbIBOAATCA U3 NPOrPamMM UCTbITaHni. Tak KaK «HOMUHaNbHOe Hanpsi-
XeHue» BapucTopa, npegHasHaveHHoro ansa 3awmTtel EHV nocnegoBaTtensHoro koHaeHcaTopa, Nerko crnyrarb ¢ HoMu-
HanbHbIM HaNPsHKeHMeM NocneaoBaTenbHOro KOHAEHCaTopa, B HAaCTOAWEM CTaHAAPTe 3TOT TEPMUH Gbin UCKIIOUEH.

1 - .
AMEPUKAHCKMIA HAUMOHANbHLIN WHCTUTYT CTaHOapTOB.
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PucyHok 4 — OcumnnorpaMmbl 3HEPIVKW, HAMNPSXKEHWUs U TOKa
Npv KOPOTKOM 3aMbIKAHUM HA 3eMIT0 OQHON hasbl

3.4.4.2 Bribop 06pasLoB 4Ns TUMOBLIX UCMbITAHWIA

Ecnu He orosapuBaeTcs 0cob0, BCce TUNOBbIE NCMbITAHUS NPOBOASAT Ha TPeX CeKLUMAX HOBbIX BapUcTop-
HbIX 311EMEHTOB, KOTOpbIE paHee He NoABepranmnchb KakMm-rmbo UcnbliTaHUAM, UCKoYast e oLeHKN cooTBe-
TCTBUS.

MacwwTabHble koadhULMEHTbI AN HaNPsKeHUS, Toka 1 3HEePTUM, NCNoNb3yeMble AN OnpeaeneHns Tu-
NOBbIX HANPSXKEHWUIA, NpunaraemblX K UCNbITYeMbIM 06pasLiam, ycTaHaBnNMBatoT creayowmum o6pasoM.
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1) MacwmabHpili Ko3gbgbulueHm HarnpsKeHus n,

OTHolweHWe Mexay MAUHUMarbHbIM KONMYECTBOM BapUCTOPHBIX 3r1eMEeHTOB, UCMOMb3yeMbIX B KOMMeK-
THOM BapucTope ANs 0OMHaKOBOro Y1cna napannenbHbIX cTonboB, aHanormyHelx obpasuy Ans UcnbiTaHuin, 1
KONMMYEeCTBOM BapUCTOPHBIX 2MIEMEHTOB, UCMOMNb3yeMbIX B KayecTBe 06pasLoB ANsl UCNbITaHWI, onpegernsie-
Moe Kak n,.

OTanoHHoe HanpskeHWe cekumn Ans UCMbITaHuin Ug AOMKHO paBHATLCA Uyge/N,. B cnyvae Ug, >
> Uyres/N, ANSi paccMaTtpusaemoro 1cnbiTyeMoro obpasiia koapduLMeHT n, NOONEXUT COOTBETCTBYIOLEMY
YMEHbLUEHUIO;

2) macwmabHsili KoaghbuyueHm moka n..

Orlpep.enﬂroT KaK OTHOLUeHMe Mexay CyMMapHbIM YUCIIOM napanieibHbIX CTONGOB KOMMIEKTHOro Ba-
pucTopa 1 Y1cnom napannenbHbiX cTonboB obpasLua Ans UCnbITaHui;

3) macwmabHsil KoagbghuyueHm aHepauu n,,.

Onpep.enmoT KakK I‘)V X I‘lC X MakC1umMaribHoe AoNnyCTMOoe OTKIIOHEHWE B pacnpeieneHnn Toka Mexay na-
pannenbHbIMK cTonGamu.

3.4.4.3 3ameyvaHue No TUNOBOMY UCMbITAHUIO HA OCTATOMHOE HarnpskeHue

HaszHa4eHne TUNOBOro UCMbITaHNA Ha OCTATOYHOE HanpsPKeHne — yCTaHOBUTb OTHOLLEHWE MEXAyY ocTa-
TOYHBIMU HAMNPSKEHUAMU NPU 3a4aHHbIX UMMYbcax Toka A58 YPOBHSA HanpshKeHUs, MpOBEPEHHOro BO BpeMst
npoBegeHUs KOHTPOMbHBLIX UCTbITAHWIA.

MeToauka NpoBeAeHUss KOHTPObHBIX UCTIBITAHWIA NO ONpeaAernieHnto 0CTaTOuHOTO HanpshKeHUsl A0MKHA
YUYNTBIBATb U3MEPEHUS OCTAaTOMHOrO HamnpsXKeHUsl Ha KOMMIEKTHbIX BapuCTopax, BAapUCTOPHbIX Briokax Unn oT-
OernbHbIX BapUCTOPHBIX 3nemMeHTax. B nocneaHem crnyyae cymmy OCTaTOYHBIX HaMPSHKEHUA, USMEPEHHBIX Ha
6nokax (ecnv Heckonbko 6rOKOB coeguHeHbl NOCNeoBaTENLHO) UMK ArieMeHTaXx, CkraabiBatoT, YTobbl nony-
YNTb OCTaTOMHOE HanpsXXeHWe KOMMMEKTHOro Bapucropa.

MakcumanbsHoe ocTaToMHOE HanpshkKeHne Npy UMMYNbCHOM TOKE, NCMOMNb3yeMOM Al KOHTPONbHBLIX UC-
MbITAHWA, JOMKHO BbITb TOUHO OnpeaeneHo 1 ykaszaHo B AaHHBLIX TUNOBLIX UCTIbITAHUIA U3TOTOBUTENS.

M3mepeHHble 0CTaTouHbIE HAMPsKEeHNS UCNbITYEMbIX CEKLIMIA Npy NMiobom 3agaHHOM Toke U hopme BOn-
Hbl 3aT€M YMHOXaIOT Ha OTHOLLEHNe MakCUMaribHOro OCTaTOYHOro HanpsiXXeHUs Npy Toke NoBceaHEeBHOTO UC-
MbITAHUS K U3MEPEeHHOMY OCTaTOMHOMY HarnpsbkeHuo A1 CeKuum npu TOM Xe Toke, 4TOoDbl Nony4nTb
MaKkcuMaribHble OCTaTOUYHble HanpsXXeHNA O4nA KOMNNeKTHOro BapucTopa.

Mpumep — Bce eapucmopHbie aneMeHMbl 05151 cneyuanbHo20 sapucmopa knaccudguyupyrom npu 500 A ¢
uMnynLcomM moka 8/20 mc (eupmyanbHOe epemsi HapacmaHusi uMnysbca 8 Mc, epemsi 00 cpedHe20 3HaYeHUs
20 mc). 3adaHHOe 4uc/I0 8apuUCMOPHBLIX 3/IeMeHnoe 3amem yknadsigarom nocnedoeamennHo. Cozdarom mak
MHO20 CMOMNOK U3 a/IeMeHMmMoe, Kak mo2o0 mpebyiom ycsioeus nosyyeHus onpedesieHHO20 Kosuvyecmea naparn-
nenbHbIX 8apUCMOPHBLIX cmonboe. MakcumanbHoe 0CMamoYHoe HanpsiKeHue Npu Moke KOHMPOoNLHO20 Uchbl-
manusi 500 A—8/20 mc dnst nob6o20 cmonba, ebiee0eHHOe Kak CyMMa 0CMamoYHbIX HanpsHKeHul omoesnbHbIX
8apucmopHbIX 3/1IeMeHmos, 3adaiom e sude onpedeneHHo2o 3nadenus (U,).

Cekuyuro, ebibpaHHyr0 Onis1 ucnbiMmaHull Ha 0CMamMoYHOe HanpsiKeHue, NepeoHavyanbLHO mecmupyom npu
odHoM u mowm xe moke 8 500 A—=8/20 mc, ymo noseosnsiem noay4uMms ocmamoyroe HanpsikeHue Uy,

OtHoweHue U /U, 3aT€M UCTIONb3YIOT AN MOBTOPHOMO BbIMUCNEHNA 3MEPEHHBIX OCTaTOYHbIX Hanps-
KEHUA NCMBITYEMOW CeKLMU NpU 3afaHHbIX ToKax U popmax BOMH A0 TUNWYHBLIX NoKasaTenen KOMMIEKTHOro
MeTanooKCUaHOro BapucTopa.

3.4.4.4 3ameyvyaHue No METOANKE YCKOPEHHOrO CTapeHna

Mo noBoAy METOAVKM YCKOPEHHOTO CTapeHust OCTUrHYTO cornalleHue mexay pabounmm rpynnamm IEC n
IEEE" (M3K n UN33), paspabaTbiBalolyMm CTaHAapTbl HA UCMbITaHUE 3aLUTHBIX Pa3pAaHUKOB NepeMeHHo-
ro ToKa, B OTHOLUEHUN OCHOBHBIX NMPUHLUMMOB METOAMKM UCNbITaHUI. MoCKoNbKy He cyLlecTByeT APYriX cyllec-
TBEHHbIX Pa3NUYUiA, STU OCHOBHbLIE MPUHLMMBI Talcke MOTYT 6biTb UCMONBL3OBaHbI B 06NacTu npuMeHeHUst
BapUCTOPOB B NocneaoBarenbHbIX KoHAeHcaTopax. B oTHOWEeHWUU 3almnTHBIX pa3psaHUKOB NepeMeHHoro Toka
paccMmaTpuBaloT pacnpegeneHue HanpsbkeHUs1 BOOSb 3TUX PaspAAHUKOB BCReACTBUE NapasuTHbIX eMKOCTEeN
Ha 3eMno, UCcnonb3ays hopMyry, B KOTOPYIO BKIOUYEHa BbicoTa paspsaaHuka. OgHako 60mnbLIMHCTBO BapUCTO-
POB ANs nocrnefoBaTerbHbIX KOHAEHCaTOPOB SABMSIOTCA KOPOTKUMU. Kpome Toro, 3HauuMTenbHoe Y1Mcrno naparn-
nenbHbIX OroKOB rapaHTUpyeT JNWMHeWHoe pacnpefeneHne HanpskeHus. CrnegosaTenbHo, AaHHoOe
coobpaxeHue, kacarolleecsi BbICOTbI 3aLUMTHOTO pa3psigHUKa, MOXeT BbiTb ONnyLLEeHO AN MeTannooKCUaHbIX
BapunCTOPOB.

1
) WHCTUTYT MHXEHEPOB Mo aNeKTpoHuke U anektpotexHuke (CLUA).
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3.4.4.5 3amevaHue no pacnpeaeneHuio Toka

Ans yaoenetsopeHns TpeboBaHWI K BbICOKOW SHEPrn napansienbHble CTONbbl BapUCTOPHBIX 31EMEHTOB
NpUXoAUTCA UCMONb30BaTh B paspsiAHMKax A4S 3alWuUThl OT NepeHanpsxeHus. [nsa coxpaHHOCTU nocneaosa-
TeNnbHbIX KOHAEHCATOPOB MPUHATO MCMNONb30BaTb 3TU paspsaHukK. MeTannookcuaHble BapuCTOpbl MOTyT
umeTb go 400 nocnegosaTenbHO COEAUHEHHBIX CTOMBOB, KOTOPbIE YXe aKcnyaTupytotca. YTobbl UCKNOUNTD
npuMeHeHNne HEAKOHOMUYHBIX KOHCTPYKUWIA, BaXKHO A40BUTLCS NpaBUbHOMO pacnpeaeneHuns Toka U SHeprum.
YunTbIBas aKCTpeMarbHyo HENMMHENHOCTb MaTtepuana, Aaxe BeCbMa He3HauUTENbHbIE PacXoXaeHUs B ocTa-
TOYHOM HanpsbKeHUM Mexay napanfefibHbiMu cTonbaMn MOryT nNpakTUHeCKU MOSIHOCTbI0 WUCKIOUYUTD
yAoBneTBOpUTENbLHOE pacnpegerneHue Toka.

Bnarogaps gonyckam Ha U3rotoBfneHne TUNUYHOE MakcuMarnbHoe pacrnpegeneHne B 0CTaTOMHOM Hanpsi-
*eHun ans Toka 100—1000 A Ha oAMH BapUCTOPHbIA 3NeMeHT cocTaBnseT okorno 5 %. MNpu koadduuneHTe He-
nuHenHocTU o, pasHoM 30 B ypaBHeHun I = kU*, aTo ByaeT cooTBETCTBOBATb OTHOLLEHUIO NMUKOBOTO TOKA K TOKY
BnaguHbl 1:4.

Tpebyemas sHepreTudeckast MOLLHOCTb AS11 BApUCTOPOB 0ObIYHO O3HayaeT, YTo MMeloLne peluaioLlee
3Ha4YeHWe TOKU Ha BapUCTOPHLIA 3MEMEHT AOSMKHbI OKasaTbCsl B AaHHOM WHTepBane. B oTHoweHun Gonee
CUNbHBIX TOKOB, HaNpUMep BCcrieACcTBUE rPO30BOro paspsiga, KoTopble HeobXoaMMO YUnThIBaTL B paspsgHMKax
AN 3aWuTbl OT NepeHanpsbkeHusl, koaduumneHT o Byaet MeHbLue (okono 11 npu Toke 10 kA). Tak kak ocTaTou-
HOe HanpskeHne OObIMHO M3MEpPSIIOT MPU 3TOM 3HAYEHUM ToKa, ero pacTekaHue oKasbiBaeTcs HebonbLnm,
npubnuantensHo 1 %—2 %, 1, Takum obpasom, pasaeneHve Toka ynyJlaeTcs, Aaxe ecnu He NpeanpuHuMaTh
cneunanbHbix Mep. MNpu a, pasHom 11, n 2 % pasHOCTU B paspsifHbIX HANPsBKEHUSIX NOMyYatkoT OTHOLLEHWUE MU~
KOBOro ToKa K TOKY BrnaauHbl kak 1:1,24.

3.4.4.6 Pe3epsHbie 8apucmopHbie brioKu

Ewe ogHoO 3aknoyeHne, KOTOpOe MOXKHO BbIBECTU M3 UCTIBITAHWA Ha pacnpegerneHne Toka, CoOCTOUT B
TOM, YTO MPU PACCMOTPEHUN IKCTPEMASTbHOW HENMMHEMHOCTU faxke camble Masible U3MEHEHUs B OCTaTOuHbIX
HanpsPKeHUNAX, Nnexalume B npegenax HopMarbHbIX A0MYCKOB U3MEpPEeHUs], MOTYT OKasbiBaTb BMUSIHAE Ha pac-
npegdeneHne Toka Mexay napannenbHbIM1 KoNoHKamu. B cBsi3v ¢ 3TUM pekoMeHayeTcs Bceraa ycTaHaBnMBaThb
1 gepxatb Nog HanpsbkeHUeM COOTBETCTBYIOLLME pe3epBHbIE BapUCTOPHBIE BIOKKW, HaUMHas ¢ MOMEHTa nycka
B 3KcnnyaTauunio, cpeam apyrux 6rmokoB. 3To NO3BONWT NoABepraTtb paBHOMEPHOMY CTapeHUo BCe BapuUcTop-
Hble Broku, BKIoYasi pesepBHbIe, U BbiAepXUBaTb AONYCKU pasgeneHns TOKOB B YCTaHOBMEHHbIX nNpegenax.
Heobxogumo oTMeTuUTb, UTO kaxaasa cdasa byaet obnagatb cBoe COGCTBEHHON KapTUHON N3MEHEHUA 3nekK-
TPUYECKNX XapaKTePUCTUK, U, CNedoBaTenbHO, He PeKOMEHAYETCS CMEeLUMBATL pe3epBHbIE BNOKN ¢ pasnnyHbl-
MK cbazamu. Kaxkaas crasa gomkHa uMeTb CBOW CODBCTBEHHbIE pe3epBHble 6ok,

3.5 O6xoaHON BbIKNOYaTeNb

O6xoaHo BoIKMIOYaTENb OBBLIMHO 3a3EMSIAIOT Ha ero COBCTBEHHOM HecCyllein KOHCTPYKLUK, Npu 3TOM
Kaxabl pasmblKaloL il BMIoK COeMHAIOT NapannesibHo ¢ NocneaoBaTeslbHbIM KOHAEGHCAaTOPOM W 3alLUUTHBLIM
obopyaosaHueM B kaxaoi hase nnun cermeHte. O6xoaHOM BbIKNoUaTenb 06bIYHO BrokupyeTea No hase Takum
0bpa3om, 4ToObl 3aMblKaHue Nonca UK NOMCOB B 0aHOW dhase NPUBOANIO K 3aMblKaHUIO COOTBETCTBYIO-
LMX nontocoB Bo Bcex hasax. Kaxabli BbiknouaTens A0SKeH aHanoriyHbim obpasom 6nokuposateca npu
onepaLumn pasMblKaHUs.

Buikniovatens gomkeH o6naaath cnocoBHOCTLIO K pasMblkaHuio Ana BBoAa B paboTy KOHAEeHCaTopoB B
Liensix, korAa YCrioBUs CUCTEMBI TaKOBbI, 4TO KOHAEHCATOPbI GyAyT HarpyXaTbCs 0 CBOUX aBaPUiHBLIX 1/, 4 HO-
MUHambHBIX 3HAYeHWUA Neperpysku 1 Koraa T Harpyskin MoryT NPUBECTU K NepexoaHOMY HanpsXeHuo BBoda
Ha nomntcax, PaBHOMY YPOBHIO 3aLLUTHI.

Bbliknouatenu He AOMKHbI UMETb NOBTOPHbBIX 3aXKUraHWin U AOHKHBI BIAEPXXNBATL NYCKOBOWN TOK NpU Yac-
ThIX paspsaax KoHAeHCaTopoB NPU HOMUHANBLHOM HanNPsKeHUN (MakcuManbHoe 3HavYeHue) n peakux pasps-
Aax npu HanpsbkeHWU, paBHOM 3aLLIMTHOMY YPOBHIO.

Bhikntoyatenu gonxkHbl o6naaate cnocobHOCTLIO K (OYHKLMOHUPOBaHUIO B MOA0GHOM peXxume npu 4acTto-
Te, He MeHblled, YeM yYacToTa, onpeAeneHHas emKocTHO-AeMndupyowmm obopyaosaHnem, Hanpumep
500—1000 Iy,

3.6 Pasmbikatenu

Mpu BO3BYXASHUM KOHAEHCaTOpa, HanpUMep Nocse TEXHUIECKoro o6enyXusaHna, nocneaoBaTerbHbIe
pasMbiKaTenn 3amblkaloTcsl, 06BOAHON pasMbiKaTenb pasmbikaeTcsl W, HaKoHel, pasMbikaeTca o6BoaHON
BbIKITloYaTe b,

Korpa BosbyxaeHune koHaeHcaTopa npekpallaeTcs, 3a HUM cneayeT NpoTUBONONOXKHas nocneaosartess-
HOCTb MepeKTioYeHus.
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Mpwv pasmblkaHM 06X0AHOrO pasMblKaTens TOK AOMKEH KOMMYTUPOBaTL K 06xoaHol 6aTapee koHAeHca-
TopoB (cM. pucyHok 1). MNpOTUBOMOMNOXHO 0DBIMHOMY NPUMEHEHUIO pasMbIKaTeNs, T. €. Pa3MbIKaHUIO JTIUHUM,
YTO O3HaYaeT npepbiBaHWEe eMKOCTHOMO TOKa, UHOAYKLUMOHHBIA TOK NOAMNEXUT OTKIIOHEHUIO.

ObxonHon pasmblkaTenb AOmMKeH obnagatbh AOCTAaTOMHOM CNOCOBGHOCTLIO K NpepbiBaHUio, YTOObI pabo-
TaTb B NO4O6GHOM pexuMe Mpu BbICOKONTMHENHOM HarpyXeHun 1, BEPOSITHO, HECKOMNbKMX CerMeHTax.

B gononHeHne Kk HopMarnbHOW YHKLMN 0BXOAHON pa3mblkaTenb MoOXeT ObiTb MCNOMb30BaH B KayecTse
aBapUHOrO 3aMbiKatoLLEro YCTPOWCTBA, B BUAe pe3epBHOro cpeacTsa anst obsoaHoro Buiknodartens. bnaro-
Aapsi Tomy hakTy, 4To pasMblkaTenu 0bbl4HO 3aMbIKarTCst MeANneHHO, MOXHO OXMAaTb BOSHUKHOBEHWUS Npea-
BapUTenbHOro Ayrosoro Npobos 1 CUMbLHOTO CnaBneHust KOHTakToB. CneumansHo nogobpaHHble KOHTaKTHLIE
mMaTtepuanbl MOryT CBECTU K MUHUMYMY MOBPEXAEHUS.

3.7 Oemndcupyrollee o6opyaoBaHMe orpaHUYeHUA Toka

OO6bIYHO peakTop € BO3AYLUHLIM CePAEYHNKOM, BO3MOXHO C PE3UCTOPOM, NOACOeANHEHHbIM Naparenb-
HO, OrpaHNYMBaET MyCKOBOM TOK A0 MpMeMNeMbIX 3Ha4YeHUA B eMKOCTHBIX Briokax ¢ NnaBkuMu npegoxpaHuTe-
nsaMn, B 06X0QHOM BbIKOYaTENe U B UICKPOBOM paspsagHuKe.

Mpu onpeaeneHnn pasmepHocTen nogobHoro obopyaoBaHMs criedyeT pasaensitb UX Ha TOKOOrpaHU4K-
Batowee 1 gemndupyolee. Tpebyemoe orpaHuyeHne Toka 0BbIMHO ONpeaenstoT NOCPeACTBOM MOLLHOCTH
npeaenbHO ACMYCTUMOro Toka 06X0AHOro BbIKHOUaTenNsl, Toraa Kak AemndrpoBaHne konebaHuin Toka COOTHO-
cutcsa ¢ TpeBoBaHNAMM K NpedoxpaHnuTento koHgeHcaTopa (2t).

OBa npumepa aemMnurpyowmx cxem, NpMBeAEHHbIE HKE Ha PUCYHKE 5, MOMOratoT NOSICHUTL 3TU hakThbl.

1 MKIH/M 25 Om 500 mxlH
N o | o | . P o
I_NY\_l
300 MKkIH

MpuGnusnTensHas cxema cOGCTBEHHOW UHAYKTUBHOCTU

Il I

CcpeaHeKBagapaTu4HoOe 3HaYeHue cpeaHeksaapaTuiHoe sHajeHue
A

100

0.5 50 0,95
\ AN AN AN
e NP

PucyHok 5 — O6opygoBaHue ansi AeMncUpoBaHNA N OrpaHNYeHnsi Toka
¢ Aemndupyiowym peamctopom u 6e3 Hero

Mockonkky o6opyaoBaHue AemMndupoBaHnus NpederibHbIX 3HaYeHWA paspsAaHOro TOKa COeIMHEHO MNo-
crefoBatenbHO € NIMHUEN, Kora eMKocTHas 6aTtapess HaXoAWUTCA B NONOXEHUW LUYHTUPOBaHWA, oHa GyaeT
npeaHasHaveHa Ans nepegadn HopmarbHbLIX TOKOB, TOKOB Meperpyaku 1 BblaepXXMBaHUs TepMUYECKUX U Mexa-
HUYECKUX HaMPSDKeHUIA NPU TOKaX paspsaKv U KOPOTKOTO 3aMblKaHUS.

B uenu aemnduposaHus NouTH BCe NOTEPU BO BpeMsl paspaakv NPUXoaaTcs Ha napanmnernsHo coeiMHeH-
HbIi pesancTop. B HEKOTOPbIX KOHCTPYKLIMSIX STOT PESUCTOP COeaUHAETCSA C Lenbto TONbKOo Npu paboTte 06xoaHo-
ro ycTponcTea u, Takum obpasoM, notepum Bpsag v Boobiwe 6yayT oTMevaTtbesl, koraa Gatapest okaxeTcsl B
pexXume NOCTOAHHOTO WYHTUPOBAHMS.

Demncpupyroliee 06opyaosaHme orpaHU4EHUs paspsiaHOTo Toka NoaBepKeHo korne6aHusaM Toka ¢ onpe-
AeneHHbLIMA NUKOBLIM 3HAYEHUEM 1 YaCTOTON.
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AMnnuTyaa paspsgHoro Toka MoXeT BbiTb BbICOKOMW, Hanpumep oT 80 Ao 100 KA NUKOBOrO 3HaYeHUs.

Tak kak paspsigHas yactoTa obbluHO NeknUT mexay 500 1 1500 My, kak NpaBMNo, HEBO3MOXHO NOMYYUTL
Takne 3Ha4YeHNa Toka A5 UCMbITaHWUs YCTPOICTBA (€CNU TONMbKO He ByAeT COOpYXXeH BeCb CEerMeHT eMKOCTHOMN
Gatapen).

Ha npakTuke skcnnyatauMoHHble XapaKkTepucTuku obopyaosaHus A AeMnpupoBaHUa TOKOOrpaHuin-
TEMbHOMO paspsda B OTHOLEHNW 3NEKTPOMarHUTHBIX CUM NOATBEMKAAIOT UCTIbITAaHUEM Ha KOPOTKOe 3amblka-
HWe npw YactoTtax 50 nnu 60 ML npu ycrnosuu, 4to obopyaosaHve He ByaeT UMETb MEXaHUYECKOTO pe3oHaHca
npy BO3OENCTBUM Ha Hero Toka Npu YacToTe paspsiga. 310 0cobo BaXkHO AN TOKOOTPaHUYMBAKOLLEro peakTopa
6e3 gemndupytoLero pesmcTopa.

Yuncno nocnegoBsaTenbHbIX Paspsaos B Xo4e UCMNbiTaHUA onpeaensitoT B COOTBETCTBUM CO CLEHapUAMU
HeucrnpasHocTel, YTobbl oBopyaoBaHne AeMndUPOBaHUS OrpaHuyeHUss Toka paspsiga CMOIMOo BblaepXaTb
CYMMapHY0 3Hepruto, NoaaHHyr Ha Hero, Nnpu Hanbonee HebrnaronpuaTHOM BapuaHTe HeNCcnpPaBHOCTEN.

MamepeHre noTepb TOKoOrpaHuuMBaroLlero gemndupytolero peaktopa TpebyeT 0coboro BHUMaHUA
BcneacTeue koaddulneHTa Manoi mowHocT. OBBIMHO U3MepeHUe CoNPOTUBEHNS NOTePb peakTopa NPoBo-
OAT Npy byHAAMeHTarnbHOW NPOMbILLNEHHOW YacToTe 1 Mpu YacToTe pa3psiga, Hanpumep 500—1500 Mu. U3ro-
TOBUTENb BbLIGNPAET COOTBETCTBYIOLIMA MeToAd (BaTTMETPOBLIA, YaCTOTHbIA WM Kakon-nubo Apyrown).
MockonbKy 3TW peakTopbl, Kak NpaBnio, He cogepXaTr HUKAKOro MarHUTHOro MaTtepuana, U3MepeHne MoXeT
NpoBOAUTLCA MPU NOBOM TOKE N KOPPEKTUPOBATbCA Ha HOMUHAMNbHBIA HenpepbIBHLbIA ToK. OTHOCUTENBHO
koppeKkuun Temnepatypel cMm. IEC 76-1.

B kayecTBe anbTepHaTUBbI 3TV NMOTEPU MOXHO BbIYUCIIUTL U3 COMPOTUBIEHNS MO NEPEMEHHOMY TOKY.

HeakpaHWpoBaHHbI peakTop C BO3AYLIHbIM CEpAEYHUKOM reHEPUPYET NapasuTHOe 3NeKTpoMarHUTHoe
rnone, KOTOpPOe 3aHMMaeT NPOCTPaHCTBO BOKPYr peakTopa. Takoe ansTepHaTUBHOE MarHATHOE None MoXeT UH-
AyUMpPOBaTh TOKM B PACMONOKEHHBIX PSAOM METanIM4YeCcKUX KOHCTPYKLMUSIX, YTO NPUBOAUT K TENNOBLIM adhdek-
Tam rnpu nogaye HeaaTyxaloLero Toka, 1 BO3AENCTBYET Ha HUX BO BPeMs NOCTYNIIEHUsI NOToKa U3 paspsigHoro
TOKa WM TOKa KOPOTKOrO 3aMblKaHWA.

Psg npocTbiX NpaBun NOMoraeT OLeHUTb MarHUTHbIE 3a30pbl BOKPYT peakTopa.

3a3op B HeBOMbLIMX MeTannMyeckux aetansix, He o6pasyoLmX 3aMKHYThIA KOHTYP, AOJDKEH PaBHATLCA
Mo kpalHel Mepe NonoBuHe AMaMeTpa KaTyLKA OT KPOMOK peakTopa. KpynHorabapuTHble KOHCTPYKUMW v
3aMKHYTble KOHTYpPbl OIDKHbI pacrnonaratbCa Ha pacCcTosiHUM MO KpaiiHei Mepe oHOro AnameTtpa KaTyLuky oT
nosepxHocTel peaktopa. OTHocuTenbHO MonyveHuss Bornee paetanbHoW wHOpMauun uenecoobpasHo
06paTUTLES K U3rOTOBUTENIO PEaKTOPOB.

YpoBeHb U30onsAuMKn Ha Nnatopme cerMeHTa onpeaensitoT NOCPEACTBOM Kak MakCUManbHOro Hanpske-
HUASI BO BpeMsl HOpMarbHOW 3KcniyaTtaumy, Tak U MakcuUMarbHbIX MepeHanpspkeHUA, orpaHUYEeHHbIX cpe-
[ACTBOM 3alUMThl OT NepeHanpsbkeHust. YpoBeHb U30naumMn nriatcopMbl Ha 3eMIIl0 COOTBETCTBYET U30NALUN
asbl oTHOCUTENLHO 3eMiu. Kak yCcTaHOBMNEeHO B OTHOLWEHUU 0BXoAHbIX BbIKMOYaTenen, ypoBeHb U3onsaumm
06opynoBaHusa AeMnUpoBaHUS OrpaHUYEHUIA Pa3pAAHOro TOKa COOTBETCTBYET YPOBHIO (haKTUHECKOro eMKOC-
THOIO CerMeHTa, ecfii OH CMOHTMPOBaH Ha nnatdopme (Hanbonee YacTo BCTpevatoLleecs UcnonHeHue). B
NPOTUBHOM CIyyae YpOBeHb U30MNSILMKU hasbl OTHOCUTENBHO 3eMN AOMKEeH paccMaTpusaTbea AnA 3Toro
obopyaoBaHus.

3.8 PaspsigHbIn peakTop

KoHcTpyKums paspsigHoro peaktopa oBblIkHOBEHHO BKMoHaeT B ceba cTanbHoil cepAeyHuK, KOTOpbId He
HacblLLaeTcs NpyU HopMarnbHOW paboTe nocnegoBaTenbHOro KoHaeHcatopa. Korga Ha paspagHblin peaktop
nofaloT HanpsbkeHue Mo NOCTOSIHHOMY TOKY, 3TOT CepAeYHUK HacbIWAaeTcA, NPoUCXoauT BbiCTpIA paspag
KoHAeHcaropa.

OHeprus, xpaHuMmas B 6atapee nocnegosaTenibHbIX KOHAEHCATOPOB, NornoLaeTcs 0bMOTKOM peakTopa
npu paspsige. Ecnu cueHapuil BHyTpeHHUX HemcnpaBHOCTel He BkodaeT B ceBs nepekpbITWiA 3aLMTHOro pas-
psaHUKa, a TONbKO HECKOMbKO MUHEMHbIX MOBTOPHBLIX BKMOYEHUI BbiktoYaTens (BbICTPbIX U 3aMmeAneHHbIX),
paspaaHbIA peakTop MPOEKTUPYIOT U TECTUPYIOT Ha NOSIHYI0 MOLWHOCTL 3afaHHOro KonuvecTsa nocrneaosa-
TenbHbIX paspsaos. Hanpumep, ecnv LMK NMHENHOTO BbIKMOUYaTENa NpU CLEHapUM BHYTPEHHUX Heucnpas-
HocTeir paBeH (C)— 100 mc HeucnpaBHocTb — (O) — 400 Mc Bpemerun 3anasgeizaHus — (C) — 100 mc
HeUcnpaBHOCTU — (O, eraneno)» TO PA3PSAHBIA peakTop AorkeH ObiTb CMPOEKTUpOBaH Ha MofHble ABe
nocneaoBaTenbHble UHXEKLN 3HEPTUN.

Mockornbky BpeMs paspsiaku SBASETCS OTHOCUTENbHO KOpOTKUM (< 400 Mc), amnnutyaa paspsgHoro
TOKa, MPOXOASLLEro Yepes paspsaHblil peakTop, MOXET oKasaTbCsl JOBOMbHO BEICOKON. KOHCTPYKLMA 0BMOTOK
peakTopa AOMKHa BblAepXaTb 3TOT TOK.

30



roCT IEC 60143-2—2013

3.9 TpaHcdopmaTop HanpshkeHUA

BaxHo, 4To6bl KOHCTPYKLUMA TpaHcdopMmaTopa HanpsbkeHUst (MarHUTHOro Tuna) cMorna BelaepkaTte Me-
XaHU4ecKne 1 TepMUYECKNE HaMpsKEHNs], KOTOPbIe OTMEYaloTCsl BO BpeMsl paspsiaku nocreaoBaTenbHoro pe-
aKkTopa. YpoBeHb U3onsauumM TpaHcdopmartopa HanpsikeHusl OofkeH ObiTb CKOOPAMHWPOBAH C YPOBHEM
YCTaHOBKM U3 €MKOCTHbIX KOHAEHCaTOPOB.

3.10 TpaHcdopmaTop Toka

Kaxgbln TpaHcdopmaTop Toka B yCTaHOBKE M3 NocnefoBaTefibHbIX KOHAEeHCaTopoB (CM. MpunoxeHune B
IEC 143) 3aka3sblBaloT U KOHCTPYMPYIOT B COOTBETCTBUUN C €r0 MHANBUAYANbHBIM PEXUMOM paboThbl. Mpn aTom
Ba)KHO YUMTbIBATb HE TOMbKO TOK HEUCMPABHOCTU (TEPMUYECKOe HanpsKeHne), HO Takke 3HavuTeNbHble Ha-
NPSKEHUS TOKa Meperpyski (QuHaMnieckoe HarnpsbkeHWe), KoTopble MOTYT OTMeYaTbCsl BO BPeMsl paspsifoB
nocneagoBaTtenbHbIX KoHgeHcaTopoB. Hanpumep, koHCTpyKuma nnatopMeHHoro TpaHcgopmaTtopa AomKHa
paccuMTbiBaTbCA Ha BbiAEPXMBAHWE BbICOKOAMMMUTYAHOMO W BbICOKOYACTOTHOTO paspsigHoro  Toka,
BO3HMKAIOLLEro B pe3ynsrare NepekpbiTusl B HanpasneHn nnatgopmei.

YpoBeHb 130nsLMmn TpaHchopmaTopa Toka A0mMKeH BblTb CKOOPAUHNPOBAH C YPOBHEM YCTaHOBKM N3 EM-
KOCTHbIX KOHAEHCaTOPOB.

3.11 PeneiHan 3aWuTa, annapartypa ynpaBrneHUsa U annapatypa cBsA3u «nnartgpopma—s3eMnsi»

MOI’yT paccMaTpmBaTbCA pe3epBNPOBaHHbIE BONTOKOHHO-ONTUHECKNE cpeacTBa n oﬁopy.qosaHMe peneﬁ-
HOW 3aLLMTBl C CAMOKOHTPOMNEM.

3.12 MMpepnyckoBble UCMBLITAHUA

Mpu ycTaHoBKe NocneaoBaTeNlbHOro KoHAeHcaTopa, Ho nepeq ero NoAknioYeHMem, pekoMeHayTCA cre-
AytoLme MeToauKu:

- U3MepeHue eMKOCTI eMKOCTHbIX BIIoKOB;

- U3MepeHUWe peakTUBHOro conpoTuareHus dasoBbix Gatapeii UNM CermeHToB;

- BBICOKOBOSLTHOE WCTIbITAHME 3aLUTHBIX UCKPOBLIX PaspsiHAKOB;

- U3MepeHUWe uMnegaHca AemnupyIoLLIMX PeakTopoB U Pe3UCTOPOB;

- (pyHKLMOHAmMbHLIE UCMLITAHUA PeneHoN 3aluTel, annapaTypbl yNpasneHWss W annapatypbl CBA3U
«nnatgpopMma—semMns»;

- UCTIbITAHUE Ha 3aTyXaHWe BONOKOHHO-OMTUYECKON CUCTEMBI;

- (byHKUMOHANBHOE UcTibiTaHne 06XxoaHOro BhiKMoYaTens;

- (pyHKUMOHANBHOE UCTIBITaHWE pasMbikaTeneil.

3.13 MNyckoBble ucnbITaHUA

Mpu noaaye HanpskeHUa Ha GaTapeto U3 KOHAEHCaTOPHbIX 6rO0KOB HEOHXOAMMO NPOBECTM PAL NONEBbIX
UCTbITAHUIA, Nepes TeM kak oHa byaeT 3anylleHa B NPOMBILLIIEHHYHO 3KCMyaTauuio:

- UCMIbITAHUE NPU Maroi Harpyske — NIMHUIO aKTUBU3WUPYIOT C OQHOIO KOHLA, APYrol KOHeL, ocTaeTcs
pa3oMKHYTbIM. Batapeto nogcoeAnHAT K NMMHUA. U3MepsitoT JIMHENHBIN TOK U HanpsbkeHue;

- UCMbITAHUE Ha CcybrapMOHUKN — AMHUIO, BKMOYAOLLYIO NocneAoBaTenbHbIl KoHAeHCaTop, BBOAAT B
OelACTBUE Ha OAHOM KOHLLe. PeakTop unun HeHarpy>XeHHbli CUIoBon TpaHcopmaTop COeAUHAIOT C APYrUM KOH-
UOM. JIMHEHBIA TOK M HaNpsXKeHWe PerncTpupyroT ocumiorpacdom 1 oTMeYatoT cogepxaHue cybrapmoHudec-
KMX KOMMOHEHTOB;

- UCMbITaHUE NMpPY BBICOKOW Harpy3ke — AUHUIO C NocneaoBaTeribHbIM KOHASHCAaTOPOM HarpyXXarwT nyTem
COEAVHEHUS C 3HEepreTudeckon cuctemMon. PerncTpupyoT nepexoiHbli U cTauMoHapHbLIA TOK U HanpsXeHne
KOHAeHcaTopa nyTeM BKIIIOYEHMS! U BbIKNoYeHUA 06X04HOTo BhIKIovaTens;

- TepMorpadyecknili KOHTPONb — 3a TeMnepaTypori COeAMHEHWUI eMKOCTHBLIX BrokoB M annapartypbl
cnegut Tepmorpad npy Hambonee BO3MOXHOM BbICOKOM JIMHEAHOM TOKeE;

- UCMbITaHUE HA HECUMMETPUYHOCTb €MKOCTHOTO CerMeHTa — 3alUnTy HECUMMETPUYHOCTU MOXHO Npo-
BepATb NyTem Bo36yxaeHus 6atapen ¢ o4HUM M Gonee napansenbHbIMU eMKOCTHBIMKY Gnokamu, pasbeau-
HEHHBLIMW B OJHOM CEerMeHTe;

- UCTIbITAHWE Ha JIMHEeNHYo HencnpaBHoCTb — LlenecoobpasHo npoBecTu cTyneH4atoe UcnbiTaHne Ha
HencnpaBHOCTb (0AHOMasHOe KOPOTKOE 3aMblKaHUe Ha 3eMITI0) B LENSIX NOATBEPXKAEHUA TOMO, YTO 3alnTHOE
obBopyaoBaHuve nocneaoBatenbHOrO KoHAeHcaTopa U pene 3aluThbl TMHUA (PYHKLMOHWUPYIOT KOPPEKTHO.
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Mpunoxenne OA
(cnpaBoyHoe)

CBefeHUA 0 cOOTBETCTBUU MeXrocyaapCTtBeHHbIX CTaHAAPTOB
CCbITOYHBIM MeXAYHapoAHbIM CTaHOapTamMm

Ta6nwunuya [JA.1— CBeaeHusi 0 COOTBETCTBUM MEXIOCYAAPCTBEHHbIX CTAHAAPTOB CCbINIOYHBIM MEXAYHAPOAHBIM

cTaHgapTam

O603HaYeHUe 1 HaUMeHOBaHUe
MeXOyHapoaHoro ctaHaapra

CrteneHb
COOTBETCTBUSA

0O603Ha4YeHne n HaMMeHoBaHue
MEXrocy1apCTBEHHOIro cTaHaapTa

IEC 60044-4:1980 NamepuTenbHble TpaHchop-
maTopbl. Yactb 4. AamepeHne nokanbHbIX pas-
psiaoB

*

IEC 60050-436:1990 MexgyHapoaHblli 3nek-
TpoTexHudeckuii cnoeaps (M3C). Mmasa 436.
CunoBble KOHQEHCATOPbI.

IEC 60056:1987 Bebikniouatenu nepemMeHHOro
TOKa BbICOKOIO HanpsiKeHus!

IEC 60060-1:1989 MeToa BbICOKOBONBTHOIO UC-
neiTaHus. Yactb 1. O6wme onpeaeneHns u Tpe-
6OBaHWsA K UCTbITAHUSIM

IEC 60068-2-30:1980 OcHOBHble MeTOoAb! UCTbl-
TaHMW Ha BO3OENCTBME OKPYyXalLwen cpegbl.
Yacte 2. Ucnbitanns. Nenbitanne Db v pykoso-
AcTteo: BnaxHasa TennoTa, UUKbl (HacoBast LWK-
nmyHocTb 12 + 12)

MOD

FOCT 28216—89 (MOK 68-2-30—82) OcHos-
Hble MeToAb! UCMNbITAHUI HA BO3AENCTBME BHELL-
HuX cbakTopoB. YacTb 2. McnbiTanus. McnbiTaHne
Db v pykoBOACTBO: BNaxHoe Tenno, LMKIn4Yec-
koe (12 + 12-yacoBon UWkn)

IEC 60076-1:1993 Cwunoeble TpaHchopmMaTopsbl.
YacTtb 1. O6LMe nonoxeHus

MOD

FOCT 30830—2002 (M3K 60076-1—93) TpaH-
cchopmaTopbl cunoeele. Yacte 1. O6wue nono-
XKeHust

IEC 60099-1:1991 PaspsagHukv anst 3awmTtbl OT
nepeHanpsbkeHnin. Yacts 1. PaspsagHukn Henu-
HEHOro Pe3nCTOPHOIO TUNa AfIs CUCTEM nepe-
MEHHOIo ToKa

IEC 60099-4:1991 PaspsagHukv anst 3awmTtbl OT
nepeHanpsbkeHni. Yactb 4. PaspagHuku gns sa-
WUTHI OT NepeHanpsikeHUn MeTarnnookCcuaHble

IEC 60129:1984 Pa3smblkaTenu nepemMeHHOro
TOKa 1 3a3eMIsiolLme nepekrnoyaTenm

IEC 60143:1992 KoHngeHcaTopbl, BKMOYaeMble
nocnegoBaTernbHO, AMs 3HEProcUcTeMm

IEC 60185:1987 TpaHcdopmaTopbl TOKa

IEC 60186:1987 TpaHcdhopmaTopbl Hanpshke-
HUS

IEC 60255-6:1988 Pene. Yactb 6. IamepuTtens-
Hble pene n annapaTtypa 3aluThbl

IEC 60289:1988 Peaxrtopbl

IEC 60383 (yactu 1-2):1993 VcnbiTaHms n3ons-
TOPOB U3 KEPaMUYECKOro Matepuana unu cTekna
ANsi NOABECHbIX NTMHUIA C HOMMHAmNbHBIM Hanpsi-
*eHnem cebiwe 1000 B

IEC 60595:1977 BHyTpeHHVe npegoxpaHuTenu
Ansi nocnefoBaTenbHbIX KOHAEHCATOPOB. V3me-
HeHue 2, 1987
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Okonyarue mabnuuel [1A.1

O603HaYeHUe N HaMMeHOBaHUe CreneHb 0O603HavYeHne u HaumeHoBaHue
MEXX[YyHapOoaHOro craHaapTa COOTBETCTBUA MEXrocyjapCTBEHHOTO cTaHgapTa
IEC 60654 (vyactm 1-4):1979—1987 Ycnosusi — *

JKcnnyaraumn Ans annapartypbl namepeHusi n
ynpaeneHus npoMbilneHHbIMU npoueccaMmmn

IEC 60694:1980 OG6lume nonoxeHusa Ans cTaH- MOD rOCT 9920—89 (CT COB 6465—88,

JapTOB Ha BbICOKOBOITbTHOE KOMMYTaLMOHHOE U M3K 815—86, MOK 694—80) OnekTpoycTaHoB-

ynpasnsiowee obopyaoBaHue KM NEPEMEHHOro TOKa Ha HampsxeHue oT 3 A0
750 kB. [lnvHa nyTn yTeukn BHELWHEN U30Naumm

IEC 60794-1:1993 OnToOBONOKOHHbIE Kabernu. — *

YacTb 1. O6wme TexHUYeckme ycrnosumsi

IEC 60794-2:1989 OnNTOBONOKOHHbIE Kabernu. — *

YacTb 2. TexHnyeckre ycnoBusi Ha usgenuvsi

* COOTBETCTBYIOLLUIA MEXIOCYAAPCTBEHHbIM CTaHAAPT OTcyTCTBYeT. [0 ero NpuHATUSA PEKOMEHOYETCH MCNONbL30-
BaTb NepeBo/ Ha PYyCCKMI S13bIK JAHHOTO MeXAyHapoAHoro ctaHgapTa. [MepeBog gaHHOro MexayHapoaHoro craHgapra
HaxoanTtcsa B GeaepanbHOM MHEGPOPMAUNOHHOM (POHAE TEXHNUECKUX PErNamMeHToR U CTaHO4AaPTOB.

MpwumedaHun e — BHacTosiwen Tabnmue ncnonb3oBaHo criegylowee ycnoBHoe 0603HaueHne cTeneHm cooTee-
TCTBUSI CTAHOAPTOB:
- MOD — moanduumpoBaHHble CTaHAAPThI.

IEC 60071

IEC 60233:1974

IEC 60265-1:1983

IEC 60265-2:1988

IEC 60326

IEC 60439

IEC 60549:1976

IEC 60871-1:1987

IEC 60909

IEC 61109:1992

IEC 61129:1082

Bubnuorpacdun

KoopauHauwmsi nzonsaumm (4actm 1—3)

(Insulation coordination (Parts 1—3))

McnbiTaHusa Ha nonbix U3onaTopax ans NpUuMeHeHus B anektpoobopyaoBaHnm

(Tests on hollow insulators for use in electrical equipment)

BbicokoBONbTHbIE BbikNoYaTenu. Yacte 1. BbICOKOBONBLTHLIE BLIKIIOYATENW AN HOMUHANBHBIX Ha-
npsbxeHun cBbiwe 1 KB n meHee 52 kB

(High-voltage switches — Part 1: Switches for rated voltages above 1 kV and less than 52 kV)
BbicokoBONbTHbIE BbikNoYaTenu. Yacte 2. BbICOKOBONLTHLIE BLIKIIOYATENW AN HOMUHANBHBIX Ha-
npsxeHun 52 kB n Bblwe

(High-voltage switches — Part 2: High-voltage switches for rated voltages of 52 kV and above)
MevaTHble Nnatbl (Yactn 1—12)

(Printed boards(Parts 1—12))

Hu3skoBonbTHbLIE arperaTel KOMMYHUKAUMOHHOrO 060pyaOBaHUsA U YNPaBNSIOWMUX MEXaHM3MOB (4ac-
™ 1—4)

(Low-voltage switchgear and controlgear assemblies ( Parts 1—4))

BbICOKOBONbTHLIE MPEAOXPaAHUTENN ANA BHEWHEW 3alnThl WYHTUPOBAHHBIX CUINOBLIX KOHAEHCATO-
poB

(High-voltage fuses for the external protection of shunt capacitors)

LLlyHTMpOBaHHbIE KOHAEHCATOPLI ANA 3HEPreTUIECKNX CUCTEM NEPEMEHHOTO TOKa, UMeloLLne HOMU-
HanbHoe HanpsbkeHue cebiwe 660 B. YacTtb 1. O6wme nonoxexHns

(Shunt capacitors for a. c. power systems having a rated voltage above 1000 V — Part 1: General)
BbluncrieHne KOPOTKOro 3amblkaHus B TpexdasHbIX CUCTEMAX NEPEMEHHOIO Toka (J4actn 1—2)
(Short-circuit currents in three-phase a. ¢. systems (Parts 1—2))

M3onsiTopbl COCTAaBHOIO TUNa AN BO3AYLWHbLIX NIMHUIA C HOMUHANBHBLIM Hanpsbkenmem ceebiwe 1000 B.
OnpegeneHusi, MeTofbl UCMbITAHWIA U KPUTEPUN NPUEMKU

(Insulators for overhead lines — Composite suspension and tension insulators for a. c. systems with a
nominal voltage greater than 1000 V — Definitions, test methods and acceptance criteria)
3azemMrisiiowpe BbIKINIOYaTENN NEPeMEHHOro Toka. MNMepeknioverHne MHAYLMPOBaAHHOTO TOKa
(Alternating current earthing switches; induced current switching)
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