Masa 15. PENEWHAS 3ALLUUTA U ABTOMATUKA LUYHTOBbIX BATAPEW CTATUYECKUX KOHOEH-
CATOPOB*

15.1. OBLLUME COOBPAXEHUA

Batapeu ctatudecknx koHgeHcatopos (BCK) B OCHOBHOM MCNONb3yOTCA AN CrEAYOLWMX Lenen:

e KOMMEHcauus peakTUBHOW MOLLHOCTU B CeTY;

e perynMpoBaHUe YPOBHS HAMPSXKEHMS Ha LUMHAX;

e BblpaBHMBaHNE (HOPMbI KPMBOW HAMPSXKEHMS B CXEMax YNpaBrieHUs C TUPUCTOPHBIM PEryfIMPOBaHNEM.
Mepenaya peakTMBHOW MOLLHOCTU MO NIMHWM 3reKTpornepenayvn npuBOOUT K CHUXKEHMWIO HaMpsKeHus, Oco-
DOeHHO 3aMeTHOMY Ha BO34YLUHbIX JIMHUSIX drieKTponepeaayun, umeLwmx 6omnbLwoe peakTuBHOE CONpoTUBIe-
Hue. Kpome TOro, JONONHUTENBHbIA TOK, MPOTEKAOLWMI MO NMHUK, NPUBOLMUT K POCTY NOTEPb 3NEKTPOIHEP-
rmn. Ecnn akTMBHYO MOLLHOCTb HY>KHO nepefaBaTb MMEHHO TakoW BENWUYMHbI, KOTopasi TpebyeTtcsa notTpebu-
TEn, TO peakTUBHYI0O MOXHO CreHepupoBaTb Ha MecTe noTpebrneHnsi. [na 3Toro u criyaT KoHaeHcaTop-
Hble 6aTapeun. Hanbonbluee notpebneHne peakTMBHON MOLLHOCTM MMEKT aCUHXPOHHbIE ABuratenu. [oaTo-
My Mpu Bbida4vye TEXHUYECKMX YCIOBUM NOTPEDUTENID, UMEILLEMY 3HAUYUTENBHY OM0 AaCUHXPOHHbLIX OBU-
ratenemn B coctaBe Harpysku, obbluHO npegnaraetca gosectn Cos ¢ oo BenuuuHbl 0.95. MNpn aTOM CcHUXa-
I0TCA MOTEepU aKTMBHOM MOLLHOCTM B CETU W NafeHne HanpsikeHus Ha NUHUKM anekTponepedayn. B psge
Crny4aeB BOMNPOC MOXHO PEeLUNTb MPUMEHEHNEM CUHXPOHHbIX ABuratenen. OgHako Hambonee NPOCTbIM CMo-
coboM nony4veHnst Takoro pesynbTaTa SBNAeTCs NpMMeHeHne baTapen cTaTuyecknux KOHOeHCaTopoB

Mpy MMHUMAnbHBIX Harpy3kax CUCTEMbI, MOXET CO34aTbCs MONOXEHUe, Korga KoHAeHcaTopHas 6aTtapes
co3gaeT u3bbITOK peaKkTMBHON MOLLHOCTU. B aTOM cnyyae nsnuwHasa peakTvBHast MOLLHOCTb HanpaenseTcs
06paTHO K UCTOYHMKY NUTaHUKA, MPU 3TOM JIMHNUS ONATb 3arpykaeTcs AONOMHUTENbHBIM PEAKTUBHBLIM TOKOM,
yBenu4yMBaloLem noTepyn akTMBHOW MOLLHOCTU. HanpspkeHne Ha LimHax pacTeT M MOXeT oka3aTbCs ornac-
HbIM Ans obopyaoBaHuA. [103TOMY O4YEHb BaXXHO MMETb BO3MOXHOCTb PerynvpoBaHusi MOLLHOCTK GaTapeun
KoHAeHcaTopoB. B npocTenwem criyyae B MUHMMArbHbLIX PeXuMax Harpyskun MoXHO oTknioumTe BCK — pe-
rynupoBaHue ckaykoM. VIHorga aToro HefocTaTouHo M 6aTtapeto AenatoT COCTOALLEN U3 HECKONbKUX MeHb-
winx BCK, kaxayo 1u3 KOTOPbIX MOXHO BKMIOYMUTb MMM OTKMIOYMTL OTAEMbHO - CTyneH4yaToe perynupoBaHue.
HakoHeL, cyLlecTBYOT CUCTEMBI NMABHOIO PErynnpoBaHuKs, HanpMMep: napannensHo 6atapee Bkr4vaeTcs
peakTop, TOK B KOTOPOM MfaBHO perynmpyeTcs TUpMCTOPHON cxeMol. Bo Bcex cnyyasix ans atoro npume-
HHAETCA cneumanbHas aBTomaTtumka perynuposaHus BCK.

LLInpoko npMMeHsieMble CXEMbl TMPUCTOPHOIO PEryrnMpoBaHUsA Harpy3ku OCHOBAHblI HA TOM, YTO TUPUCTOPbI
OTKPbIBAIOTCA CXEMOW YNpaBreHUs B onpedeneHHbIi MOMEHT Nepuoaa 1 YeM MEHbLUYIO YacTb NeprMoaa OHU
OTKPbITbl, TEM MEHbLUE OENCTBYIOLLEE 3HAYEHNe ToKa NPOTEKaloLero Yyepes Harpysky. [1py aTom nosensioT-
CS BbICLUME FApMOHMKM TOKa B COCTaBe TOKa Harpyskm U COOTBETCTBYIOLUME MM FrapMOHMKW HaMNpsKeHUs Ha
nuTarowem nctodHrke. BCK cnocobCTBYIOT CHUXEHMIO YPOBHSA rapMOHUK B HANPSXXEHUW, TakK Kak Mx cConpo-
TMBIEHNE C POCTOM 4acCTOThbl NagaeT, a 3Ha4YnT pacTeT BennymHa notpebnaemoro 6artapeen Toka. 1o nNpu-
BOOUT K CrnakmBaHuio hopmMbl HanpskeHus. Npu 9TOM NOSABNASIETCA ONACHOCTb Neperpyskun KOHOEeHCaTopoB
TOKaMu BbICLUMX FAapMOHUK, U TpebyeTcsa cneLmanbHas 3awmrta oT neperpysku.

KoHaeHcaTopHble GaTtapen MoryT npumeHaTbea Ha HanpsbkeHne 0.4kB, 6-10kB, 35kB, cyuiectBytoT Takke
baTapeu HanpshkeHnem 110kB.

KoHnageHcaTopHasa 6atapest coctouT obblMHO HE M3 OQHOrO KOHAeHcaTopa B dhase, a cpasy U3 HECKONbKMUX,
KoTopble n obpasytoT 6aTapeto. KonnyecTBo koHAeHCaToOpoB B GaTapee 3aBUCUT OT HEOOXOOUMOW MOLLHO-
ctn BCK n MowHocTn (NponopumMoHanbHOM eMKOCTM) OOHOMO KOHAEHcaTopa, OT ero HOMUHANBHOIO Hanpsi-
XeHusi. CyLLecTBYIOT KOHAEHCATOpPbl, pacCYMTaHHbIE Ha MOJIHOe HanpsbkeHne cetn 6 unm 10kB.  Takue
KOHAEHCcaTopbl BKIIOYAKTCA OObIYHO MO CXEMe TPEYrofibHUKa, Tak KakK HanpsbkeHWe Ha HUX onpegensercs
NVHENHbIM HanpsbKeHNWEM N He 3aBUCUT OT CMeLleHus HenTpanu GaTtapeun. TakoBbl, HaNpUMep YCTaHOBKU
KOMMNEHcaUun peakTMBHON MOLLHOCTU KPM-6, KPM-10 npousBoacTtBa upmbl «3AnTexHuka» r. CaHKT-
MeTepOypr. OHM cobupatoTcs M3 KOHAEHCATOPOB HanpsbkeHnem 6-10 kB, BKMOYEHHbIX B TPEYTOSbHUK.
Kaxxgas sverika npeacrtaBngeT wkadg ¢ KoHAeHcatopamu MoluHocTbio 450 kBAp, umetowun npegoxpaHum-
Tenb MKT-102 B uenu kaxagon cdasbl. N3 Takmx WwWKadoB MOXET ObITb HabpaHa 6aTapes obLien MOLLHOCTbLIO
0o 3150 kBAp. Cxema wkada nokasaHa Ha puc.15.1.
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lMpumeyvaHue™: npu HanucaHuu 0aHHOU 2naebl UCMoIb308aHbl MuUNosbie Mamepuars! benopyccko2o omde-
neHusi QHepeocemenpoekm: «LllyHmosesie koHOeHcamopHble bamapeu 6-110kB», 1984 200.



BHyTpuM KOHOEHCATOPOB MMEETCS pa3psiAHOEe COMPOTUBIIEHNE AN €ro pa3psaga NOCMe CHATUSA HanpshXeHus.
Habop 13 ogHOro nnmn HeCKOsbKNX LIKadOB MOAKITYAETCH K CEKLUMN Yepes BbIKIoyaTerb.
PaccmoTtpum 6onee nogpobHO Bonpock! BbiGopa KONMYeCTBa KOHAEHCATOPOB M HanpsbkeHus Ha Hux. Konu-
YeCTBO PSAOB KOHAEHCATOPOB ONpeAensieTcsl BENMUMYMHON ha3HOro HaMpsbKEHUST U OOMYCTUMbIM Hanpshke-
HMEeM Ha KoHAeHcaTop. B kaxgom pagy HaxoauTcs OOUHAKOBOE KONMYECTBO KOHAEHCATOPOB, MO3TOMY CO-
NPOTUBIIEHNE KAXOOro psiga OAMHAKOBO, HampsbkeHue, Npuxoaslieecs Ha Kaxabln pag, Takke OgUHAKOBO,
N HE OOJMKHO NPEBLICUTbL HOMMHANbHOE HanpsKeHNe KoHAeHcaTopa.

U KOH — Ucb-maxc In <U HOM* (151)
PacuyeTHoe makcumanbHoe HanpskeHue coctasnseT 1.1 U HoM. MakcumanbHOe NMUHENHOEe HanpsiKeHue,
kB: 6.6 - onsa cetn 6kB, 11,0 - ona cetn 10kB, 38.5 - onsa cetn 35 kB. IM cOOTBETCTBYIOT (ha3sHble Hanpsike-
Husa 3.8, 6.35, 22.2 kB.
BCK moxeT ObITb co3gaHa M3 KOHOEHCATOpPOB, HE pacCYMTaHHbIX Ha MoJfiHOe pabovee HanpsbkeHue. Tak,
Hanpumep, LUMPOKO pacnpoCTpPaHeHbl KOHAEHCATOpbl HapyXXHoW ycTaHoBku KC-2-1.05-60. Vx HOMnHanbHoe
HanpsbkeHne 1.05 kB. MNoaTtomy OaTtapeto HeobGxoaMmo cobupaTb U3 rpynnbl NOCNefoBaTENbHO COEAMHEH-
HbIX KOHAEHCATOpPOB.
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Puc. 15.2. Cxema BkntoueHnsst BCK HanpshkeHmem 10kB n3 koHgeHcatopos KC-2-1.05-60.



[na yMeHbLUEHNS KONM4YecTBa NOCMNEeLOBaTENbHbLIX 31EMEHTOB OaTapes coeauHsieTCs B 3Be34y U Ha Kax-
Oyio rpynny, Takum obpasom, npuxoguTcsa dasHoe HanpsbkeHne. KoHgeHcaTopbl COeamHATCA napannenbs-
HO B psdbl U3 OAMHAKOBOrO KONMYeCTBa KOHAEHCATOpPOB, pSAbl cObuparoTcs nocnegosaTenbHO Takum obpa-
30M, 4YTOObI Ha KaxkabIi KOHOEHCATOP NPUXOAMITOCH JOMYCTUMOE HanpskeHne. Kaxxabii KoHgeHcaTop umeet
CODCTBEHHbIV OTAENbHBIN NPEeAOXPaHUTENb, KOTOPbIA MeperopaeTt npu 3aMblKaHUM BHYTPU KOHAEHcaTopa.
KonunyecTtBo KOHOEHCATOPOB B psAgy BbIOMpaKTCA MCXoaa U3 nonyyvyeHus HeobxogmMmonm MOLUHOCTU. MuHK-
ManbHOEe KONMMYECTBO KOHAEHCATOPOB B pAAy onpeaenseTcsl He TOMNbKo MOLHOCTbIO 6aTtapeun, HO 1 Bennyu-
HOW HanpsKeHUs, KOTOPOe MOXET NPUUTUCL Ha OAWH KOoHAeHcaTop. HelTpanb 6aTtapen koHOeHcaTopoB 6-
35 kB u3onupoBaHa ” MOXET CMeLLaTbCs Npu HepaBeHCTBE COMPOTUBIIEHUN KOHAEHCATOPOB MOAKIHOYEH-
HbIX K cbasam. CyliecTtBytoT 6aTtapen koHaeHcaTtopoB 110kB, HelMTpanb Y KOTOPbIX 3a3eMJIEHA, U CMELLEHNS
ee NpouCXoauTb He MOXET.Takum obpas3om, ecnmn Ucnonb3oBaTh KOHAEHCATOPbl C HOMUHANLHBIM Hanpske-
Huem 1.05kB, To HeobxoouMO BbINOMHUTL HE MeHee 4 psgoB ansd cetn 6 kB, 7 psgos ansa cetn 10kB, 22
psgoB ons cety 35 kB. Ecnv B kakoM TO psiAy OTKIIOYUIICA OOWMH U3 KOHOEHCATOPOB MOCie NeperopaHns
ero npegoxpaHvTens, TO CONMpPOTUBIIEHNE 3TOro psga Bo3pacTtaeT. Ecnv npeanonoxute B psgy no 2 KOH-
JeHcaTtopa, TO CONPOTMBIEHME 3TOr0 psga BbipacTeT BABOE U COOTBETCTBEHHO Ha KOHOEHcaTope MosiBUTCA
HanpshkeHne npumepHo BABOe Bombluee. OTO HaMpPsHXKeHNe MOXET NPEBbLICUTbL AOMYCTMMOE, U NMOBPEeAUTCS
Apyrou koHgeHcaTtop atoro psga. Ecnu npegnonoxutb 4to B pagy 6bino 4 koHaeHcaTopa, TO B pagy ocTa-
HeTCs 3 1 COMPOTUBIIEHNE, a TaKKe HanpskeHne MOXET MOBLICUTCA NpuMepHo Ha 1/3. B npuHuune KoH-
JeHcaTopbl Takoe MOBbIWEHME HanpsbkeHna gonyckatoT. OpgHako MYS TpebytoT, YTOObl KONMMYECTBO KOH-
[eHcaTopoB B pagy Obino TakMm, 4ToObl MpU OTKMOYEHMU OLHOMO KOHOEHcaTopa, HanpshkeHue Ha ocTaB-
wmxcs B psgy He npesbicnno 110% UHom.
Cxema Takoi 6aTapeun nokasaHa Ha puc.15.2.
Ha pucyHke npegctasneHa cxema BkntoveHnst BCK 10kB coctaBneHHas n3 koHaeHCaTopoB KC-2-1.05-
60. B kaxxgown chase batapen umeetcs 7 psiAoB KOHAEHcaToOpoB Ha HanpshkeHne 1.05 kB no 4 koHOoeHcaTopa
B KaxaoM psgy. Kaxabii KoHgeHcaTop BKMoYaeTcsi yepe3 COOCTBEHHLIN npedoxpaHuTenb. PacyeTHas
mowHocTb BCK 4.9 MBAp. Kaxgasa dasa 6aTapen 3alyHTMpoBaHa ogHodasHbIiM TpaHchopmaTopom OM-
1.25/10 (THA, THB, THC), BTOpn4YHbIE OOMOTKM KOTOPbIX COEOUHEHBI B PAa30MKHYTbIN TPEYronbHuUK. Ha BblI-
Xo4e TpeyrofibHWKa BbIOENAETCS HarnpshkKeHue MpPOMnoOpLMOHanbHOE HaMpsKEHUIO CMELLEHUsT HerWTpanu
(8U0), Ha koTOpoe BkMoYeHa 6anaHcHasg 3awuTa, cneundmyeckas anga tTakon cxembl BCK. Mpu ognHakoBbIx
conpoTueneHusax gas 6aTapen — Bce KOHAEHCATOPbI UCMPaBHbI — HANPsHKeHWe HenTpanu paBHO Hyn. Ecnu
noBpeanTCs OAWH U3 KOHAEHCATOPOB, COMPOTUBNEHNE 3TON hasbl BO3pacTaeT, Hapywaetca GanaHc ¢as-
HbIX HaMpshKeHUN, U Ha BbIXOAE CXEMbl MOSBMAETCH HanpshkeHne HebanaHca, Ha koTopoe pearnpyet ba-
naHcHag 3awuTa.
LWyHTupytowme dasbl TpaHchopMaTopbl SABAAIOTCA Takke pa3psaHbIMU COMPOTUBIIEHNSIMM, paspsKatoLwumm
KOHAEHCcaTopbl MPU CHATUM HanpsbkeHnst ¢ baTapewn.
Ha HanpspkeHum 6 kB moryT ObiTb Mcnonb3oBaHbl 4 psga Takux KOHAEHCATOPOB W LWYHTUPYOWKUA hasy u
namepuTenbHbIn TpaHcgopmatop OM-1.25/6.
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Puc 15.3. Cxema nogkntoyeHna TH 110 n 35 kB B BCK 110 gnsa BeinonHeHnsa anddepeHunanbHOn 3awmThbl.



Batapes koHgeHcaTopoB 35 kB nmeet 24 psiga koHaeHcaTopoB KC-2-1.05-60. MapannenbHo da3se BKIoya-
eTcsa TpaHcdopmaTop HanpskeHuss HOM-35, KOoTopbI Mcnonb3yeTcs A58 NOAKMNoYeHUs GanaHCHON 3alu-
Thl.

N3 koHaeHcaTtopoB KC-2-1.05-60 moxeT ObiTb HabpaHa u 6atapes HanpsbkeHnem 110kB. Takaa GaTtapes
paboTaeT C rnyxo3a3eMreHHON HENTpanbio U nmeeT 72 psga KOHOEHCATOpOB KC-2-1.05-60. da3a
WyHTUpyeTcsa TpaHcdopmaTopoM HanpspkeHns HK®-110. lMockonbky HewTpanb 3a3emrieHa Harnyxo, Bbl-
NonHMTbL GanaHCHyo 3aWwmTy NO CTapoMy NPUHLMNY HEBO3MOXHO. B3ameH aToro BbinonHsaeTcs amddepeH-
umanbHas 3awmTa no HanpshkeHuto. [1na aton uenu pagbl KOHOEHCATOPOB AENATCA Nononam, U K cepeanHe
nogkntoyvaeTca TpaHcgopmartop HanpsxkeHus HOM-35, cm. puc.15.3.

OundbdepeHumnansHas 3almTa BKINoYaeTcsl Ha pa3HOCTb HanpshkeHun asyx TH. HanpsikeHnua 6anaHcupytoT-
Csl C MOMOLLIbIO MOTEHUMOMETPA, YCTaHOBMNEHHOrO €O CTOPOHbI HK®-110, Takum obpasom, 4Tobbl npu Hop-
MarnbHOM peXume HanpsikeHus, nogasaemble oT obenx TH, Obinm paBHbI, @ NX pa3HOCTb Obina paBHa HyrHo.
Mpu noBpexgeHMn KOHAEeHcaTopa B BEPXHEN UMM HKHEN 4acTu CXeMbl pacnpegerieHne HanpsbkeHun ms-
MEHSEeTCA U B pene aud3almTbl NOSBAsSeTca HanpsbkeHne HebanaHca.

lMpu nogade HanpskeHWs Ha GaTapelo BO3HMKAET TOK BKITOYEHUS, 3aBUCALLMA OT eMKOCTu 6atapen u co-
npotuBneHus cetn. OpeHTUPOBOYHO TOK BKIMoYeHMs 6aTtapen onpeagenseTcs no opmyre:

_Wks (15.2)
QH.6¢cK

lne lekn.6¢ck -amnnuTygHOEe 3Ha4YeHue Toka BkntoyeHus BCK,

IHOM. 6¢CK - HOMUHanNbHbIN Tok BCK,

Wk3 -mowHocTb K3 Ha wuHax, B mecTte yctaHoBku BCK,
QH.6CK - HOMUHanbHbIN ToKk BCK,

Ku - k03tbdULMEHT 3arpy3kn KOHAEHCATOPOB MO HanpPs>KeHM0.

Upacy
Ku =
«/?onoUH K.

'ne; Upacy — pacdeTHOe HanpshkeHne KoHaeHcaTopHoun 6aTapen: 6.6, 11, 38.5 kB,
N — KONNYeCTBO PSAOB,
UH.K. — HOMUHanbHOE HanpshXeHne KoHAeHcaTopa.
Mcnonb3ys ans npuMepa n3obpakeHHyto Ha puc. 2 6atapero MOLWHOCTbIO 4.9 MBApP 1 npuHsiB MmowHocTb K3
Ha wuHax 10kB, kyoa nogkntoyeHa 6atapest 300MBA, Mmoxem onpeaennThb:
HomuHanbHbIN TOK GaTapeu:
IHom. 6¢ck = 4.9/ (V3 *11) = 0.257 KA.
KoadhdunumneHT 3arpysku KoHaeHcaTopos no dopmyne 15.2:
Ku = 11/ (Y3*n*1.05) = 0.864.
Mpu BbIGOpe BhikntodaTensa Ansa BCK gencTButenbHbIN KOAMUUNEHT 3arpy3km N0 HanpsxxeHuo B op-
mMyne 15.2 He yuuTbIBaeTCs, OH NPUHMMaeTCs paBHbIM 1.
AMMNUTYOHOE 3HaYeHVe ToKa BKMIoYeHUs Ans Belibopa penenHon 3aluTh:
lekn.6ck = v2%0.257* [0.864 +v/(300/4.9)] =3.16 kA
Ecnu npuHsaTte Ku paBHbIiM 1, TO TOK BKMoYeHMs OyaeT paBHbIM 3.20kA. Takum ob6pa3om, 6e3 BblYUCIEHMS
Ku moxHO obonTuCh.
Mpu Hannuum gByx GaTapen, Kaxaas M3 KOTOPbIX CO CBOMM BbIKMOYATENEM MOTYT BO3HMKHYTb Gonblune To-
KW, 4eM B NMEPBOM criydae. PacyeTHbIM peXUMOM SABISETCS pexnMm, korga ogHa batapes yxe BKOYEHa U
BKIloYaeTcsa apyras. B atom cnydae Tok onpegensieTca no oopmyne:

lekn.6¢ck = /2 o IHOM.6¢ck o | Ku +

(15.3)

lekn = \/E.UP.Q 2 L (15.4)
J3eX,e(C,+C,)\314%(L, + Lp)C
C:M (15.5)
C,+C,

B atux chopmynax

Up — pacuyeTHOe HanpshkeHue 6atapew,

X0 — pacyeTHOE COMPOTUBIIEHNE paHHee BKMOYEHHOW b6aTtapeun Om,

Co — eMKOCTb paHee BkItodeHHoM baTapen .

C1— emkocTb BKMoyaemon 6atapen O,

Lo — MHAYKTMBHOCTb OLUMHOBKM MexXAy BkroyaembiMu 6atapesmu [T (yOenbHyl0 WMHOYKTUBHOCTb
OLLUMHOBKWN MOXHO MPUHATL paBHOMN 1.27x10°° /wm).

Lp — MHOYKTUBHOCTb AOMNOMHUTENBHOrO TOKOOrPaHMYMBAOLLEro peakTopa B Lensix 6atapen.

[ns npumepa NpeanonoXxum, YTo ycTaHaBnmBatoTcs 2 6atapen oguHakoBOW BENUYUHBLI U3 Npeabl-
ayuwero npumepa Q=4.9 MBAp 10kB, kaxxgaa pasa 13 KOTOpbIX COCTOUT U3 7 pAOB KOHAEHCATOPOB No Ye-



Tbipe B pagy, ¥ NoAgcyYMTaem TOK BKMOYEHWs. [nvHy OWMHOBKM Mexay OaTapesamu npumem pasHow 200Mm.
EMKOCTb OAMHOYHOrO KoHAeHcaTopa - 362 MKd.
EmkocTb hasbl 6aTtapeun
Co=C,=Ck*4/7=302%4/7 =207 *10°®
CoOTBETCTBEHHO EMKOCTb [ABYX NaparnernbHbix 6aTtapen:
C=207/2 =103.510°®

PeakTtnBHOE conpoTumBneHve gasbl 6atapeu:
Xo = 1/ (o* Co) = 1/ (314* 207* 10°°) = 15.4 Owm.

NHayKTMBHOCTL CBA3N Mexay 6aTapesmu
Lo = 1/27*10° * 200 = 254 * 10T
MoacTtaBmB HageHHble BeNWYMHLI B hopmyny 15.4 nonyynm amnnuTygHy BerMYMHY TOKa BKIHO-

YeHus.
= V211 L =5.72KkA

l... =
BKN Z Z
J3*15.4*2\314**2.54.10* *103.5-10°°
Tok BKMo4YeHUs BTOpon baTtapen nonyynncs 3HauntTenbHo dornbLue, yem nepson (3.2kA).
[ns ymeHbLUeHVa Toka BKNoYeHUs B Lenb nutaHua BCK BkmovaloT TOKOOrpaHWYMBaloLLmMe peakTopsbl, B Ka-
YeCTBE KOTOPbIX YacTO MPUMEHSIIOTCS KaTyLUKM BbICOKOYACTOTHbIX 3arpagutenen. Hanpumep, BKMOYMB B
¢a3sbl ogHoro u3 bCK peaktopbl P3-1000-0.6, nonyynm Tok:

lokn = \/E L 1 =3.13KA

J3*15.4*2\314%*(2.54-10* +0.6-10°) *103.5-10°°
Onepauumm ¢ BbIKMOYaTenem npu BKNOYEHNM GaTapen 4acTo SABMASKTCA OnpeaensowmmMm npu seibope Bbl-
kntoyatens. Beibop BbikMoyaTens onpeaensercs no pexvmMy NoBTOPHOTO 3aXKUraHust Ayrv B BbIKMoYarterne,
Koraa Mexay KOHTakTamu BbIKMoYaTensa MOXeT BO3HUKHYTb YABOEHHOE HanpsikeHne — HanpshkeHue 3apsaa
KOHOeHcaTopa C OAHOW CTOPOHbI U HaNpPsKeHne B ceTu B NpoTuBoase ¢ pyron CTOPOHbLI. TOK NOBTOPHOIO
3aXuraHusa Ans BbIKMYaTensa nonyyvyaeTcs YMHOXEHNEM TOKa BKIMIOMEHNS Ha KO3(MULIMEHT nepeHanpsixe-
Husa «K». Ecnn ncnonb3yeTcst BbIKIKOYaTeb TOro xe HanpsbkeHus, 4to n BCK, koadpdpumumeHT K paBHsieTcs
2.5. YacTto gnsa sknioveHnst 6atapen 6-10kB ncnonb3yloT BhIKMYaTeNb NOBLILLEHHOro HanpshxeHus 35 kB. B
aTom cniyyae koadppumumeHT K paBHsieTcs 1.25.
II'I3= K*BKIT. Makc (156)
Mpu BbIOOPE BBIKMNIOYATENS, €r0 HOMWHAIbHBLIA TOK (AMNNUTYOHOE 3HAYeHWE) OOIMKEH ObiTb paBeH unu
Dornblue pacyeTHOro OTKIYaeMOro Toka Npy NOBTOPHOM 3aXUraHuMU. PacyeTHbI OTKMYaLWmiA TOK 3aBu-
CUT OT TUNa BbIKNOYaTENS U PaBeH:
lomun. Pacy. = In3 0N BO3AYLWHbIX BbIKMOYaTenemn; (15.7)

lomun. Pacy. = In3/ 0.3 ONs MacnsaHbIX BblKNoYaTenen. (15.8)

CefeHnsa 0 Takux e napameTpax Ans BaKyyMHbIX UK 3rierasoBbiX BbIKMOYaTenen y aBTopoB OTCYyTCTBY-
10T U X HeoBxoaMMO nony4vaTb Y PUPMbl — U3roTOBUTENS BbIKMOYaTENS.

Ona npumepa npousBenemM NPOBEPKY MapamMeTpoB BLIKMOYATENSA ANS TOKOB BKIOYEHUS, pacCYUTaHHbIX
paHee, Npu NPUMEHEeHUN MacrnsHoro BbikntoyaTena 10kB ¢ Tokom oTkntoueHnss 20kA B AENCTBYIOLLMX BENU-
ynHax unu 28.3kA B amnnutyaHsbix (BMI1-10-630-20).

a) OgHa G6aTapes 4.9 mBAp.
TOK MOBTOPHOIO 3aXKUraHUs:
In3=2.5*3.20 = 8.00kA
PacuyeTHbIN TOK OTKNIOYEHUS:
lomun. Pacy. = 8.00/ 0.3 = 26.7KA
MoxeT ObITb NCMOMBb30BaH MACISIHBIV Bblko4YaTenb HanpshkeHnem 10kB.
©) [Be 6aTtapen no 4.9 mBAp.
TOK NOBTOPHOIO 3aXUraHus:
In3=2.5*5.72 =14.3kA
PacueTHbIn TOK OTKNIOYEHUS:
lomun. Pacy. = 14.3/ 0.3=47.6KA
BbikntoyaTtenb He MOXeT ObITb UCMONb30oBaH And BkntodeHnsa BCK.
MoXHO ucnonb3oBaTb MacnsaHbIN BbIKMOYaTeNb HanpskeHnem 35 KB, y KOTOpOoro pacyeTHbIN TOK OTKIIHOYe-
Hus1 OygeT B 2 pasa meHbLue (K=1.25 BmecTo 2.5)
In3=1.25 *5.72=7.15kA
lomun. Pacy, = 7.15/ 0.3=23,8KA



MoxHo B uenun ogHon M3 6aTapen yctaHoBUTbL peakTop. [Npu yctaHoBke peaktopa P3-1000-0.6 Tok BKItoO-
yeHus oyget 3.13KA:

In3=2.5 *3.13 =7.82KkA

lomkn. Pacy. = 7-82/ 0.3=26KA

Takum obpasom, BbIGOp BbikNoyaTens Ana 6atapen nHorga npeactaBnsaeT cobon cnoxHyto 3agady. Cre-
ayeT MMeTb B BUAY, YTO Takum TpeboBaHMsM [OIMKEH COOTBETCTBOBATb BBOAHOWM M CEKLMOHHLIN BbIKIHOYa-
Tenb, KOTOPbIMUK TaKkke MOXeT OblTb MOAAHO HAaMNPsXKeHWe Ha BKIOYEHHYIO KOHAEeHCaTOpHYo GaTapeto.

B psge cny4daes, ocobeHHo npu yctaHoBke BCK Ha gencTBytoLen NnoagcTaHuum, ansa Toro, Ytobbl n3dexartb
3aMeHbl 3TMX BblKMoYaTenen BbIMOMNHAIOT OMOKMPOBKY, OTKMoYatoLyto Bbikntovatens BCK nepepn Bkntoye-
HMeM unum oTkntodeHnem CB unm BeBoAaa.

15.2. PENIEAHASA 3ALLUUTA BCK

15.2.1. Tokosasi omceyka
TokoBas oTceyka ABNSeTCS OCHOBHOW 3alMTOM OT 3amblkaHWUA Mexay BblBogamu baTtapen. Tok cpabaTtbiBa-
HUSA TOKOBOW OTCEYKM Ans ObICTPOAENCTBYOLWMX 3awmT (Hanpumep Ha PT-40 6e3 oononHUTENbHON 3a4ep-
Kn) BbIBrpaeTcs no ycroBmio OTCTPOMKM OT aMMfUTYAHOIO TOKa BKITHOYEHUS.
Ic3 = KH * Iekn (1 59)
K, = 1.5 — k0a(bpULMEHT HaaEXHOCTH
lon— TOK BKMIOYEHUS ONpeAeneHHblii no cdopmyne 15.2 unmn 15.4.
[na MMKponpoLLeCCOPHBbIX 3aLLUUT, B KOTOPbIX BbIYMCASETCS AENCTBYOLLEE 3HaYeHNe 3a Nepuoa 1 UMEKOLLUX
BpeMs cpabaTtbiBaHus 0.05 cek unm bonee, MOXHO onpeaennTb TOK cpabaTbiBaHWs NO OENCTBYHOLLEMY 3Ha-
YeHMIo ToKa
Iek.n. deiicme.= Iekn/\/ 2
lMpoBepsieTcst YyBCTBMTENBHOCTL OTCEYKM MO TOKY ABYX(A3HOro KOPOTKOro 3amblkaHWsi Ha BbiBogax npu K3
B MUHUMAaITbHOM pexunme:
Ku = 1?3 s0un/ les (15.10)
KoadhduumeHT 4yBCTBUTENBHOCTU AOMKEH ObITh paBeH 2.
Ecnu Tpebyemas 4yBCTBUTENBHOCTL HE 0GEcneYnBaeTcs, TO 4OMNOMHMTENBHO K TOKOBOW OTCEYKE BbIMOSHS-
€TCs1 BTOpas CTyneHb ¢ Bblaepxkon BpemeHun 0.3-0.5 cek. Tok cpabaTbiBaHUA BbIOMpaeTca ncxonsa M3 ycno-
Bus obecneyeHns HeobBXOAMMOW YyBCTBUTENBHOCTM Ky=2.

Ic3 = I(z)K3 MuH./2 (151 1)

15.2.2. MakcumanbHas 3awyuma
Tok cpabaTbiBaHUA MakCMManbHOW 3aluThl BbIOUMpaeTCs MO YCMOBUIO OTCTPOMKM OT HOMWHAIbHOIO TOKa
Oatapen.

I.; = KH * IHOM.6¢K /Ke.

KH - KoadhduumMeHT HageXXHOCTM NPUHMMaeTcs paBHbiM 1.2.

KoadppmumneHT Bo3BpaTa COOTBETCTBYET NPUMEHEHHOM annapatype.
Ona pene PT 40
I.;= 1.2 KH *IHOM.6¢Kk /0.8 . = 1.5 IHOM.6¢CK
Ona mykponpoueccopHbix 3awmT ¢ Ke =0.95

I.; = 1.25 IHom.6¢cKk
Ewe ogHum ycnosmem BbiIGopa yCTaBKM MaKCUMaribHOW 3almMThbl, SIBNSETCA TpeboBaHWe BbINOMHEHNS 3aLLy-
Tbl OT NEPErpy3KM TOKaMM BbICLUMX FAPMOHUK C TOKOM paBHbIM 1.3 IHomM.6¢ck. MakcmarnbHas 3alymTa Brnors-
He MOXeT BbIMOMHUTb 3Ty (PYHKLMIO, €CIM Ha Hel MOXHO YCTaHOBUTb COOTBETCTBYIOLLYIO yCTaBky. Perne,
npMMeHsieMoe Ans 3TOW Uenu, OOMKHO pearmpoBaTb Ha TOKU BbICLUMX rapMoHuK, Hanpumep: Y3A-10 u
DOONBbLUMHCTBO APYrMX MUKPOMPOLIECCOPHbIX 3aLLUT.

TokoBble 3alWMTbl BLIMOMHATCA B Tpexda3HoMm TpexpenerHom ucnonHennmn ana bCK 35-110 kB, n B
nByxdasHom gsyxpeneriHom ansa 6CK 6-10kB.

15.2.3. 3awyuma om 3amMbiKaHUl Ha 3eMJ1+0

3awnta oT 3aMblkaHWUA Ha 3eMITK0 BLIMNOMHAETCS MO TOKY HYNEBOW MOCNEeA0OBaTENbHOCTU, TaK XKe Kak U 3a-
wmTa apyrmx dugepos. PeanbHo ee MOXHO BbINOMHMTL Ha TpaHcdopmaTope Toka HyneBoW nocriegoBa-
TENbHOCTU MpY HaNM4YUKM kabenbHOro BbiBOAA Ha baTtapeto.

15.2.4. 3awyuma om noebIWeHUs1 Hanps)XeHusi
3awuta OT NOBbILIEHUSA HAMNPSPKEHNS OENCTBYET MPU MOBbILEHWN HanpsxeHus cebiwe gonyctumoro 110%
HoMUHanbHoro. OTKMYeHne GaTapen NPON3BOANTCS C BbIAEPXKKON BPEMEHUN 3-5 MUHYT. DakTU4eCcKkM 3aLm-
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Ta OT NOBbILLWEHUA HaNpAXXeHnAa nmeet d)yHKLI,VIVI 3alnTbl 6aTape|/| OT neperpy3kn no HanpAaxeHuo. |_|03TOMy,
nocne Cpa6aTbIBaHVIFI 3alnTbl OT NOBbIWLWEHNA HanpsAXeHnA, NOBTOPHOE BKITHOYEHNE 6aTapeV| paspeliaeTca
nocne CHMXeHna HanpsaXXeHuna B cet 4O HOMUHalbHOro, HO He paHee 4YeM 4epes 5 MUHYT.

Uc3 =1.1 U Hom tc3 =3-5 MuH. (15.12)

B paHHOM crnyyae 3a HOMUHanNbHOE HanpsKeHWe NPUHMMaeTCa HOMUHANbHOE HanpsXXeHWe KOHOEHCaTOPOB.
3alwmTta OT MOBbLIWEHMS HaNpPsPKeHUs He TpebyeTcd, ecnu npy MOBbLILLEHUN HAMPSPKEHUA K €OUHUYHOMY
KOHAEHcaTopy He MOXeT ObITb MPUNOXEHO HanpshkeHue, npesbiwatowee 110% U Hom.

15.2.5. banaHcHas 3awuma

BanaHcHag 3awmTta ncnonedyetca ana BCK HanpspkeHnem 6-35 kB, ecnu 6atapesi cobpaHa 13 HECKOMbKMX
PSAO0B €AMHUYHBIX KOHAEeHCaTopoB CM. puc 15.2. 3Ta 3awmTa npegHasHaveHa Ans 3awnTbl OT BHYTPEHHUX
noBpexaeHun, Korga sambelkaeTcs 1 pag , unu B psgy nospexaaeTcs kongeHcaTop. B nocnegHem crnyyae Ha
OCTaBLUMXCHA B psay KOHAEeHcaTopax BO3HUKaET MOBbILLEHHOE HanpskeHue, n 6anaHcHasa 3awmrta He AOMK-
Ha JONyCTUTb MOBbLILIEHUS 3TOrO HanmpsXeHus ceblle gonyctumoro. Kak yxe rosopunocb, 6anaHcHas 3a-
LMTa BKMOYEHa Ha OUNBTP HaMNpsXKeHUs HyneBOn nocriegoBaTensHOCTU, NPeacTaBnaiowmn cobon BTopuy-
Hble 0BMOTKM Tpex TPaHCHOPMAaTOPOB HaMNPSHKEHNS LUYHTUPYIOWKX (hasbl, cobpaHHble B Pa3OMKHYTbIN Tpe-
YronbHWK cM. puc. 15.4.

PHH-57

Puc. 15.4. Cxema BkntoyeHns 6anaHcHou 3awutel ana BCK-10kB.
Ona BCK 35 kB, nogknioyaemon yepe3 HOM 35 kB, BbipaBHMBatoLLME pe3ncTopa He NPUMEHSIIOTCS.
Ha BbIxoae cxembl Nofny4aeTcsl CyMMa HanpsbkeHun Tpex das, kotopas npy CUMMMETPUYHON CUCTEME PaBHO
0. MoteHuuomeTpbl RA, RB, RC, cnyxaT gons KomneHcaumm UCXOOHOW HECUMMETPUU HanpsbkeHun. Ha
BbIXO[€ YCTaHaBNUBaETCH perie OCHaleHHoe (hunbTpoM NEpPBOW rapMOHKMKK, Tak Kak Ha Bbixoge cunbTpa
3Uo BbigensoTca KpaTHble 3- rapMOHMKW, KOTOPbIE HE AOIDKHbI MOMNAcTb Ha pene, Tak Kak OTCTpouka oT
HUX HegoMNyCcTUMO 3arpybnset 3awmTy. B gaHHom cxeme npumeHeHo pene PHH-57 (U3A3). 3awuTa gomkHa
cpabaTtbiBaTb, €CNN Neperpyska Mo HanpskeHW eanHUYHOrO KOHAEeHcaTopa B psiay NpeBblllaeT AonycTu-
Myto. [Ins aToro  HanpsbkeHue cpabaTbiBaHMS pene OOIMKHO OblTb paBHO:

Up=KH. *(f - Ku) * Unk / KTv. (15.13)
loe:
KH. - KoaduumneHT HagexxHocTu npuHumMaeTcs paBHbiM 0.9 — 0.95.
B - KoacbduumeHT gonyctnmon neperpyskn KoHgeHcaTopa no HanpsbkeHuto, npuHumMaeTtcda ana bCK-10 pae-
Hov 1.15, a ana BCK-35 - 1.4. Bbonbwas undpa ana 6CK 35 onpegensercsa Tem, 4To NpU 3HaYUTENBHOM
KONM4ecTBe psiioB MOBbLILLAETCA BEPOATHOCTb TOro, YTO 6yAyT OAHOBPEMEHHO NOBPEXAEHbLI KOHAEHCATOPbI
B pasHbIX pagax.
Ku — koahumeHT 3arpy3kmn KoHAeHcaTopa no HanpsXeHuto onpegensieTca no popmyne 15.3.
UHK — HOMUHanbHoOe HanpsXXeHue eaMHUYHOro KoHaeHcaTopa.
KTv - KoadhpmumeHT TpaHcdhopmauumn TpaHcopmaTopa HanpsikeHus:.
Hanpumep, ana BCK-10«kB BbinonHeHHoW 13 koHaeHcatopoB KG-2-1/05-60 1 cogeprkallen 7 psaoB KOHOEH-
caTopoB B (hase, C 3alUMTON, BKITHOYEHHOM Yepe3 TpaHchopmaTopbl OM —1.25/10 nmetowen koacpdnumeHT
TpaHcdopmauum 10/ 0.23, HanpskeHne cpabaTbiBaHWsa ByayT paBHoO:

11 . 1050
J3*7%1.05) 10/0.23

Up=0.9%1.15- =6.3B

Ecnu Takyto 3awmty BbinonHuTb gns BCK-35 kB n nogkniountb pene vyepe3 HOM-35 kB ¢ koadhdpmumneHTom
35/ 01 nony4mm HanpsixeHue:

Up —0.95%( 1.4 385 . 1050

—1.49B
J3*24%1.05) 35/0.1




Pene PHH-57 nmeeT MuHMManbHyt0 ycTaBky 4B, NOSTOMY ero HYXXHO BKMIOYUTb Yepes3 MPOMEXYTOYHbIN
TpaHcdopmatop 110 / 380.
Toraa nonyuutcs yctaeka:

Up=0.95* (1 4-

38.5 J*mso 380/110 . \rp

J3*24%1.05 35/0.1

Takyto yCTaBKy y>Ke MOXHO BbIMOSIHWUTL Ha pene.
15.2.6. QucpghepernyuansHas 3auwuma onss 6CK-110xkB

YnpoLlleHHasa cxema NogkoyYeHns 3awmuTbl NokazaHa Ha puc.15.5.

v

KA
—0
K HK®-110 R1 MTH K HOM-35

<& [
< »

Puc. 15.5. Cxema BkntoyeHus anddepeHumansHon sawwmTtbl ogHom asbl BCK 110.
R1 — noTeHumnomeTp ANS BblpaBHUBAHNS BENUYNH HanpsXXeHus,
MTH — npoMexyTouHbIV TpaHcdopMaTop C KO3PULIMEHTOM TpaHcdopMaLmm 2,
KA — TokoBoe pene tuna PT3 -51.
Ha cxemy nogaetcsa Hanpsbkenve oT TH 110 kB, nogkmtoyeHHoro Ha ¢pasy BCK. B npuHumMne MoXeT ObITb
MCMNOMb30BaH W LWMHHBIN TH, ogHako B 3TOM criydae He obecneunBaeTcs GbICTpbIv pa3psg 6atapen 1 NoHU-
XaeTcHa HageXHOCTb paboTbl 3awwmThl. [1py HOMUMHANBEHOM HanpsbkeHun Ha wnHax 110kB Ha cxemy nocTyna-
et 100 B.
C apyrowm CTOpOHbI Ha cxeMy nogaeTcs HanpshkeHue oT TpaHcdopmaTopa HOM-35, noakmoyYeHHOro TOYHO
K cepeanHe dasbl. Ha Bxog HOM 35 nogaetcs nonosuHa hasHoro HanpsiKeHusl, Npyu HOMUHaNbHOM Hanps-
XEHUM Ha WnHax HanpskeHne Ha TH GyaeT paBHoO:

Usx = 110/ (2*V3) = 31.8 kB nepBuuH.
BTopuyHoe HanpskeHne npu atom byget 31.8 / 350 = 90.8 B.
HanpsixeHns ypaBHMBalOTCA C NMOMOLLbIO noTeHumMomMmeTpa R1, nogkntoyeHHoro Ha ctopoHy TH-110 Ha ko-
TOPOM BTOPUYHOE HamnpsiKeHue Bbille.
TpaHcohopmaTop MNTH ncnonb3yeTca ona ysenuueHus B 2 pasa HanpsikeHus, nogasaemoro Ha pene. Baa-
MEH pene HanpsKeHust NpMMeHeHO TokoBoe pene PT3-51, Tak kak OTCYTCTBYET penie HanpsiXeHUs C HY)KHON
YCTaBKOWN.
Mpy noBpexaeHUn KoHOeHcaTopa B BEPXHEM UM HWXKHEW 4acTn GaTapen GanaHc gudpdpepeHumanbHom
CXeMbl HapyLLAEeTCs U Ha pene 3aWnTbl NOSABMASETCH HaMNpsiKeHve.
Heobxogumas yctaBka Ha pere no HanpshKeHWIo onpegenseTcsa no popmyne:

Up = Kn * Kmn * (8 — Ku)* —2HK
2*K

1%

Foe: KH. - KoadhmumneHT HagexxHoCTM NnpuHnmaeTcs pasHbiM 0.95.

B - KoadbdumumneHT gonycTMMon neperpyskm KoHaeHcaTopa no HanpshKeHuio NpuHuMaeTcs paBHbiM 1.4 ans

YMEHbLLEHWNS] BEPOATHOCTU NOXHOW paboThbl 3almTbl MPU OAHOBPEMEHHOM MOBPEXAEHMM KOHOEHCATOPOB B

pasHbIX psifax 0gHOM M3 NonoBvH dasbl baTapew.

Ku — koahduumeHT 3arpy3kmn KoHaeHcaTopa no HanpsXeHuto onpegenseTca no popmyne 15.3.

UHK — HOMWHanbHOE HanpsKeHue eanHUYHOrO KoHAeHcaTopa.

K>, - KoadhdpuumneHT TpaHchopmaumm TpaHcgopmaTopa HanpskeHns HOM-35.

Onpegenvm ycTaBKy pene no HanpsKeHuHo.

(15.14)

J3*72*1050) 2*35000/100

YctaBka nonyuumnace 1.35B. Pene HanpsikeHus C TakoW YCTaBKOW BbIMONIHEHO ObiTb HE MOXET, NO3TOMY
NPULLNOCH MCMOMb30BaTbh B3aMEH perne HanpsbkeHnst TOKoBoe perie. OTO perne JOMKHO UMEeTb B CBOEN Cxe-
Me punbTp OCHOBHOW FrAapMOHWMKU ONS UCKIMOYEHUS BbICLUMX FApPMOHUYECKUX COCTaBNSOWMX B TOKe Heba-
naHca.

Cnepyet 06paTTb BHMMaHWE Ha HEKOTOPble HEAOCTATKM TAKOW CXeMbl 3aLUUThbI:

8
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Mpy nc4YE3HOBEHNM OLHOMO M3 HAMPSPKEHWUI Ha pere BblAENseTCca MOSIHOe HamnpsbkeHWe, KOTOpoe BbI3OBET
ero neperopanve. [oaTomy Lenu HanpsKeHus MNOOKMYalTCs Yepe3 aBToMaT, Mo KOTOPOMY MPOXoAdAT of-
HOBpPEMEHHO uenu obomx TH oagHol dhasbl. [Npy ncnonb3oBaHMKM A1s 9TOW 3aWMThl WKMHHBbIX TH TpebyeTtca
crneunanbHasi cxema perne nostoputenen, obecneynBaroLlas OQHOBPEMEHHOE CHATUE HanpshkeHus oT TH-
110 u TH-35 npn onepaTnBHbIX NepeknoveHnax. Llenn ot wuHHoro TH gomkHbl NpoxoauTb Yepes oTaerb-
Hble aBTOMaTbl A58 Kaaon dasbl, MUHYS OCHOBHOW aBTomaTt, COBMeECTHO ¢ dason ot TH-35«kB nogknto-
YEHHOro K cpegHen Touke ¢asbl 6aTapen. NogpobHasa cxema 3awmTbl MOXET ObiTb B3ATa M3 paHee ynoms-
HyTOn paboTbl Bernopycckoro otgeneHus JHeproceTbnpoekT: «lUyHToBble KOHAEHCaTopHble GaTtapen 6-
110kB» 1984 rop.

15.3. BbIBOP AIMMNAPATYPbI ANA 3AWLNTbI BCK

M3 ckasaHHOro B npeabigylux pasgenax MoXHO copMynmpoBaTh crnegyowmne TpeboBaHmsa K annapaType
penenHon 3awuTbl ans BCK:

e TokOBasi oTCceYka MOXET pearmpoBaTb Ha aMnnUTygHOE MUK OEeNCTBylOWee 3HaYeHne Toka, NO3TOMY He-
06Xx0anMOo TONbKO 3HATh, HA YTO UMEHHO pearvpyeT annapartypa, 4Ang NPaBUNbHOro BbIOOpPAT yCTaBKu.

e MakcMmanbHasa 3almTa JOrKHa pearMpoBaTb Ha CYMMY OCHOBHOW WM BbICLUMX FAPMOHWK, 3TO MO3BONUT
NCnonb30BaThb €€ Kak 3aLluTy OT neperpysku TOKaMmn BbICLUNX FapMOHUK.

e 3aluTa OT NOBbILWEHUS HANPSPKEHNS pearnpyeT Ha NOBbILEHWE NIMHENHOTO HaMpshKeHs.

e 3awmnTa OT 3aMblkaHNA Ha 3EMII0 BbINOSTHAETCHA NPU BbINOSIHEHWUM TaKOW e 3alunThl HA OTXO4ALMNX duae-
pax no npuHuMnam, NPUHATLIM ANg BCE NOACTaHLMM.

OTnmun TpeboBaHuAMK 3akaHumBatoTca TpebosaHusa k 3awmte BCK 6-10kB, BbINoNHeHHOW ¢ KoHAeHcaTopa-
MM, pacCYMTaHHbIMW Ha NonHoe pabovee HanpsKeHMe U COBPaHHBIMKU NO CXeME TPEeYrofbHKKA.

Ecnu 6atapes cobupaetcs u3 oTAenbHbIX KOHOEHCATOPOB COEOUHEHHbIX B psAbl, KOTOpPbIE COELMHANTCA
nocnegosaTternbHO, TO BO3HMKAET elle odHa 3apadva: 3awmrta BCK oT BHyTpeHHMX noBpexaeHui. [ng Takmx
3awWmT mcnonbayeTca GanaHcHasa 3awmTa ansa BCK HanpsbkeHnem o 35kB, nnu anddpepeHumansHasn 3a-
wuta anga BCK HanpsixkeHnem 110kB.

BbinonHeHne Takowm 3awuTbl BO3MOXHO Ha cneumanbHO pa3paboTaHHbIX pene, KOTopble MMEHT BbICOKYHO
YYBCTBUTEMNBHOCTb 1 (PUITBTP OCHOBHOW rapMOHMKK, KOTOPbIN yCTPaHseT 13 Toka HebanaHca cocTaBnsioLme
BbICLUMX rapMoHuK. B npoekTte npumeHeHbl pene PHH-57 n PT3-50(51) koTopble obnagatoT HeobxoammbimMn
CBOMCTBaMM.

Cxewma 3awmtbl BCK moxeT 6bITb cobpaHa Ha oTAenbHbIX perne, Unv NPUMEHEHO KOMMNIEKTHOe YCTPOMCTBO,
cogepxallee Heobxoaumble 3awmTbl. MuHUManeHbIM Habop 3awmt ana BCK-6-10kB, ato makcnmanbHas
3aluMTa 1M TOKOBasi OTceYka B ABYX(a3HOM UCTMOMHEHNN. ITO MOXET ObITb MUKPO3NeKTpOoHHas Y3A-AT unu
PC-80, mukponpoueccopHble PC81, PC83 unu yctponcTtsa apyrux nponssogutenen, Hanpumep cepun Cu-
puyc. MyKpOnNpoLLECCOPHbIA BapuaHT NPeanovYTUTENbHEN AN KOHAEHCATOPHbIX OaTapei, KOTopble HYXHO
3almLaTh OT Neperpyskn TokamMmu BbICLUMX FAPMOHUK, TaK Kak OHU pearvpyloT Ha CyMMapHYyo BENUYMHY OC-
HOBHOW M BbICOKOYACTOTHbIX FapMOHUYECKMX cocTaBnsowmx. MoxHo npumeHnTs 6onee goporyio annapa-
TYpy APYrMx Npov3BOAUTENEN.

Ecnu TpebyeTca 3awmTa OT NOBbILLEHUSA HAaNPsHKEHWUs], aBTOpbI NpegnaraT  ycTponcTteo Y3A-AH wnm ero
MUKponpoLeccopHbli aHanor PC82. Kpome Ttoro, MoxeT 6bITb MPUMMEHEHO MUKPOMPOLIECCOPHOE YCTPONCT-
Bo PC83-AB1, Ha KOTOpbIX Takas 3awuTa MOXeT ObiTb BbINOJMIHEHA, YYNTLIBAss HanMyne BapuaHToOB C pas-
nuyHonm mopmdukaumen. B nocnegHem criydyae He TpebyeTcs OTAENbHbIN KOMMMEKT OS5 TOKOBbIX 3aLLNT.
Ecnu Heobxogmmo 3awmtnte BCK 35-110kB, To Tpebyetca TpexdasHoe pene Ttoka. MOXHO MpUMEHUTL
TpexcdasHbin BapmaHT yctporctea Y3A-10AB.1 obecneumBatowimin 06e atn pyHkumn. [na 6anaHcHon unu
anddepeHumnanbHOM 3almMTbl MOXHO NpegycMoTpeTh npeanaraemole npoektom pene PHH-57 nnm PT3-51,
BMECTO MocregHero MoXeT ObiTb ncnonb3oBaHo ycTporictso 33H1. MNpu BeIbOpe annapaTypbl Apyrux npo-
n3BoguTenemn, HeobxoaMMo NPOBEPUTL, YTO 3TO YCTPOMCTBO pearMpyeT TONbKO Ha MEPBYI rAPMOHUKY TOKa
U HanNpPsPKEHNST, U UMEET HYXKHYI0 MUHUMAIbHYHO YCTaBKy.



	Батареи статических конденсаторов (БСК) в основном использую
	компенсация реактивной мощности в сети;
	регулирование уровня напряжения на шинах;

