M VIHCTUTYT 3HepreTuKM,
MHhopMaLMOHHBIX TeXHOMOrMK
W YNpaBnsaloLWwmnx cucTem

PejieHAaA 3a1IIMTA 1 ABTOMATHKA CUCTEM
IJIEKTPOCHAOKEHUS

Jleknmsa Ne_
3amuThHI CMJIOBBIX TPAHCHOPMATOPOB

CocraBuit: Ky3nenos /. b.
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IoBpe:xaeHnsi 1 HEHOPMAJIbHbIE PE:KUMBI pa00ThI TPaHCcPopMaTopa

llospesicoenus:

- mexnaydazubie K3;

- K3 onHoit nim aByx (a3 Ha 3eMITio;

- K3 Mexnay BuTkamu ogHOM (ha3bl (MEKBUTKOBOE);

- 3aMBIKaHHE MEXIY 0OMOTKaMH pa3HbIX HAMPSKCHUM;

- K3 nHa BBOJax, OImMHOBKE 1 B Kabenax (Mexayda3Hoe U Ha 3eMIII0);

= «I10Kap CTajan».

Henopmanvnwvie pesicumor:
- BHemHee K3;
- TeperpyskKa;

- TNOHWXEHHE YPOBHS Maclia B 0ake;

- HCAOIIYCTUMBIC ITOBBIIICHUA HAIIPAKCHUAA.

((HOD!CCID» cmanu, noepeofcdeHue U3O0JIAYUU CMAINCHBIX 60]17’1’106, 3dAMbIKAHUE JIUCmMoe6 MaeHumonpoeoda,
KacaHue 6 deyx mecmax Maeﬂumonpoeoda KaKMX-HLl6yab memaiudecCKux qacmed, 6 pe3yibmame 4eco




00pa3yomcs 3aMKHymvle KOHmypbl 0Jis1 BUXPesblX NOMOK08. [Ipusnaxu nospescoenuss —nogvluleHue
memnepamypvt mpanc@hopmamopa, noseieHue eaza YepHoco Uil 0ypo2o yeema 6 2a3080M peie,
BOCNIIAMEHAIOWE20CS NPU NOOAHCO2E.

TPEBOBAHUSA K BBIIIOJIHEHHUIO 3AIIUTBI TPAHCO®OPMATOPOB

Cornacno ITY3, ans tpancdopmaTtopa TpeOYIOTCS CIAEAYIONIUE 3AIUTHI:

- 3anuTa OT BHYTPEHHUX MOBPEXKICHUM 117151 TpaHchopMaTtopoB meHee 4 MBA - MakcuMalibHas 3alliuTa u
TOKOBas OTCEUKa, /17151 TpaHC(HOPMATOPOB OOJIBIIEH MOIHOCTH -au(pepeHnanpHas 3anuTa.

- 3amuTa OT MOBPEXIeHUs BHYTpH Oaka TpaHchopmaTopa unu PITH - rasoBas 3ammra Tpancpopmaropa u
ycrporcta PIIH ¢ nerictBreEM Ha CUTHAII U OTKIIFOYEHHUE.

- 3anuTa OT BHEIIHUX KOPOTKUX 3aMbIKaHUH - MaKCUMaJlbHas 3alluTa ¢ OJOKMPOBKOM MO HANPSKEHUIO WU
0e3 Hee. OHa e UCIOJIb3YETCs KaK pe3epBHas 3alliuTa TpaHC(HOPMATOPOB OT BHYTPEHHHUX MOBPEKICHUN.

- 3amuTa oT 0JHO(A3HBIX KOPOTKUX 3aMbIKaHUI Ha CTOpOHAX TpaHC(hOpMaTopa C rIyX03a3eMICHHON
HEUTPAJBIO.

- 3amuTa OT Meperpy3Ku ¢ IecTBUEeM Ha curHall. B psae ciaydaes, Ha [IC 6e3 oOcaykuBaro1ero
IIEPCOHAJIA, 3aIUTa OT NIEPErpy3KH BBHIIIOIHACTCS C JEUCTBUEM Ha Pa3rpy3Ky WIM Ha OTKIIFOYCHUE.

Kpome HenocpeacTBEHHO 3alIUT, TPEOYIOTCS IONOJHUTEIbHBIE TOKOBBIE OpraHbl, HAIPUMED IS

aBTOMATHUKH OXJIaXIeHus, OnoknpoBku PITH.



I'azoBas 3amuTa Tpancopmaropa.

[Ipu caumikom OOJBIION TEMIIEpaType B JIIOOOM MeCTe BHYTpH TpaHchopmaTopa, Maciio Oyaer
ra3oreHepupoBaTh. ['a3pl, 00pa3oBaBIIKECs B PE3yIbTaTe ATOTO, OYIyT CTPEMHUTLCS MOTACTh B
pacIIMpUTENbHBIN 0aK yCTPONCTBA, a I TOTO YTOOBI IPOHUKHYTH TyAa, OHU OyAyT MPOXOIUTH Yepe3
KOPIIyC Ta30Boro pene. IMeHHo uepe3 Hero u ocyliecTBIsSETCs Ta3oBas 3ammuTa Tpancopmaropa. [pu
CJIUIIIKOM OOJIBIIIOM JIaBJIEHWHU Ta30B B KOPITyCe pelie, ypOBEHb Maciia HAUHET HEM30EeKHO NajaTh, yTo, B

CBOIO O4CPCb, BbI3BIBACT OIIPOKUIBIBAHUC YAIIICK. B 3TOT MOMEHT razoBsoe peiic u Cpa6aTBIBaCT.






YcnoeHee 0003HaveHna

1 OcHoexon GakTpadcd opmaropa. 9 Masoeoe pene ocHoBHOro Gaxa.

2 Bak PMH (norpysexHiLi). 10 Mazoeoe pene PMNH.

3 TennooMeHHIUK MacnooxnaanT ena (MH+28/a) 4wr. 11 OTCeYHON KNanaH.

4 AgcopGumoxHsLiin uneTp (Ha 1 u 3 oxnagurene). 12 Macnoxacoc.

6 PacwmpwTens ocHoBHOro 6aka. 13 MexaHwieckist weneeon punsTp.
7 Pacwwupurens PIMH. 14 MaHomerp. i

8 BoanyX0OoCyWHTENL C MACNAHLIM 33TBOPOM. 16 Mpenox paHnT enbHLIA KNanax

(CagyX CTOPOH, T.e. 183 Knanawa).



I"a3oBoe pene

Oonum us OCHoOeOonoJlazarnuux 3J1emMerHmaoes 3auunsvl eblcniynarom ajlroMuiHuessble 4aulkKu NAOCKOOOHHO20

muna, Komopbsle ocywecmseJiAon espauiamelbHoe osudicere 8 makm ¢ KOHMaxKmamu noOSUNCHO20 muna,



80KpY2 ocu YawiKu. /{annvle npoeooa Mo2ym 3aMblKaAmbCsl ¢
HeOBUICYWUMUCS 8 MOM CyUae, eCiu YauwKy HauHym onyckamvcs. A
BO BpeMs MPaBWJIHLHOTO Tpoliecca dKCITyaTanuu (Korjaa o0beM Maciia B
KOXKyX€ pejie HaXOAUTCS Ha NPUEMIIEMOM YPOBHE) 3TH OCHOBHBIE
AJIEMEHTHI 3a1UTHI YACPKUBAOTCS B ONPEAECIEHHOM NOJI0KEHNUH, TTPU
KOTOPOM OHU HE 3aMBIKAIOT HU OJVH U3 KOHTAKTOB. [Ipn noHmxeHnnn
YPOBHS Maciya B KOXKYX€E YalllKW TAKKE HAYMHAIOT OIyCKATbCsl BMECTE C
KOHTaKTaMH, KOTOPBIE€ 3aMBIKAKOTCS C IPYTUMHU, HETIOIBUKHBIMU.
[Ipuyem mpu HEOOIBIINX TOBPEKACHUAX OYIET OMYCKATHCS JIUIIIb

BCPXHAA HalllKa, U 3dMbIKAHUC €€ KOHTAKTOB IIPUBCACT K TOMY, 4TO

YCTPOMCTBO ra30BOM 3aIIUTHI TpaHC(HOpPMATOpa MOJACT JIUIIb CUTHA O
nosiomke. Eciim mHTEeHCHBHOCTH ra3000pa30BaHus BBICOKA, TO TTOTOK Maciia M ra3a OyayT TakKe
BO3/ICMICTBOBATh M HA JIONACTh, KOTOPAs MPHU 3aMbIKAHUHA KOHTAKTOB BMECTE C OMYIIEHHOW YaIIKON
BBI30BET OTKIIFOUEHHUE, padoTaroriero Tpanchopmaropa. [Ipu HopManbHOM paboTe arperara, CKOpOCTh
Maciia BHyTpHu uMeeT 3HaueHus - 0,6/0,9/1,2 m/c. JlaHHBIN TTOKa3aTeb 3aBUCUT OT Ka4eCTBA OXJIaXKICHUS
o0bekTa. [Ipr BOZBHMKHOBEHUH HEMOIAAKHA, CKOPOCTh OTKIIMKA Ta30BOM 3aIUTHI TpaHChOopMaTopa
3anumaet ot 0,05 ¢ 10 0,5 c. MoxxHo 106aBUTh, 4TO Ha TeppuTopun Poccuiickoit deneparuy HauOObIIE

PacipoCTPaHCHUC ITOJIYYHNIIO I'a30BOC PCJIC C ABYM: H_Iap006p33HBIMI/I IJ1aCTMAaCCOBBIMH I10ITNIaBKaMU



BF80/Q. BaxHo 3aMeTHUTh, UTO TIO CBOEMY MPHUHITUITY IEHCTBUA ra3oBas 3amura MHororpanHa. OHa
pearupyer He TOJIbKO Ha 00pa30BaHKE ra30B, HO U HA HAJTUYHUE B TpaHchopMaTope aTMOCHEpHOTO
BO3/lyXa, HA IBUKECHUE WIIM TOJYKHA MACJia BHYTPU KOXKYXa, 4 TAKKE HA MEXAHUYECKHUE TTOBPEXKIACHHUS,
KOTOpBIE MOTYT BO3HUKATh U3-3a BUOpAIlMK KopIityca arperara. [[ias Toro 4toObl u30€XaTh J0KHOTO
cpabaThIBaHUS Ta30BOM 3aIIUTHI U HEHYKHOTO OTKJIIOUEHHUS TpaHCPOopMaTopa, HUKHUN MOTIaBOK
ra30BOT0 PEJie Yalle BCEro BHICTABIISIOT TaK, YTOOBI OH pearupoBajil Ha CKOPOCTh IBUYKEHHS Maclia B

npeaenax ot 50 go 160 cm/c.

[lepBas crynens ['3 cpabaTbiBaeT Npu HE 3HAYUTEIBHOM BBIACIEHUHN Ia3a, Ui NOHUKEHUU YPOBHS

Macia B ra30BOM PEJIE, U C BBIIEPKKOU BPEMEHH ICMCTBYET HA CUTHAIL.

Bropas ctynens '3 cpabaThIBaeT npu 3HAUUTEIHLHOM BBIJICJICHUH Ta3a, IOHW)KEHUU YPOBHS Macja B
ra30BOM peJie, MJIM IIpY MHTEHCUBHOM JIBMKEHHUH IOTOKA Macja U3 0aka TpaHcdopmaTopa B pac-

IUPUTENb, U JISUCTBYET Ha OTKJIFOUEHHE TpaHC(hopMaTopa co BCEX CTOPOH 0€3 BBIJIECPKKH BPEMEHHU.

Cpenu OCHOBHBIX MPEUMYIIECTB Fa30BOM 3alTUTHI TpaHCPOPMATOPA MOKHO BBIJICTUTD CIAEAYIOITHE
nyHKTHIL: [IpocToTa yCTpOKWCTBA TAHHOW 3aIlIMTHI, @ TAKKE BBICOKAS YyBCTBUTEIBLHOCTH pene. KonnuecTBo
BPEMEHH, KOTOPOE HEOOXOAMMO 3alTUTe JJIsl IPUHATHUS PEIIeHUs, O4eHb Maio. [IpucyTcTByer

BO3MOKHOCTB BBI60pa MCIKAY CUTHAJIOM U OTKIIFOYCHUCM, B 3dBUCUMOCTH OT I/IH(I)OpMaL[I/II/I (¢



MOBPEXKJACHUU BHYTpHU 00bekTa. MIMEHHO ra3oBas 3anura cyuTaeTcs Hanbosee 4YyBCTBUTEIbHON TIPU
3aluTe 0OMOTOK TpaHCc(hOopMaTOpa, a TAKKe MPU 3aMbIKAaHUHU €ro BUTKOB. KpoMe cka3aHHOT0, MOKHO
100aBUTh, YTO BCE TpaHCHOpMATOPhI, MOIIHOCTh KOTOPBIX 1 000 kBT 1 601ee, moCTaBIsAIOTCS yKE C
HaJIM4YUEM JaHHOTO THUTA 3amuThl. OTHAKO €CTh HEOOBIION MUHYC, KOTOPBIN 3aKITI0YAETCS B TOM, YTO
ra3oBas 3al[uTa HUKaK HEe pearupyeT Ha MOBPEKICHUS BBIBOJIOB arperara, a oToMy J0JKHa
KOMILIEKTOBAThCA BTOPOM 3aIIUTON OT BHYTpeHHUX Hemosanok. K npumepy, B Tpancopmaropax manoun

MOIITHOCTH, TAKOM cUCTeMOM 3aluThl cTaau M T3 1 TOKOBBIE OTCEUKH.

I'azoBas 3amuTa nepexiarouareas PITH
["azoBas 3amura PITH TpancdopmaTopa BbIlIOHEHA HA CTPYWHOM pefie U JEHCTBYET Ha OTKIIIOUCHHE

TpaHnchopmMaTopa npu UHTCHCUBHOM JIBI>KEHUH TTOTOKa Macia u3 6aka PITH B ctopony pacumpurens.

KonTaktops! nepexntouatens PITH naxonsitcs B otaeneHHoM ot 0aka Tpanchopmaropa otceke. [lockonbky
[IPU NEPEKIIFOYEHUN KOHTAKTOPOB 1yra FOPUT B MacJie€, TO MAacJIO IIOCTENEHHO Pa3jiaracrcs ¢ BbIICIICHUEM
ra3a v Jpyrux KOMIIOHEHTOB. DTO MACJIO HE CMEIIMBAETCS C OCTAIBLHBIM MAacjOM B OaKe U HE yXY/IIAET €ro
kauecTBO. bak PITH tak »e coenunsiercs ¢ pacmuputeaeM (OTASIbHBIA OTCEK) U B COSTUHUTEILHON TPyOe
yCTaHABIIMBACTCA CHENHAIbHOE pelie, Hanpumep, Tuna URF-25. 910 pene Ha3pIBaeTCs CTPYUHBIM U
paboTaeT TOJIBKO MPpHU BbIOpOCce Maciia. Penie He nMeeT KpaHa AJisl CIycKa Bo3ayxa (HOpMallbHO B CMOTPOBOM

OKOIIIKE MOJKET OBITH BO3I[YX), 1 UMECT TOJIBKO OAVH OTKJ'IIO‘IaIOHII/II\/JI QJIEMCHT - 3aCJIOHKAa BMECTO IIOIIJIaBKa.



["a3, BLACHSIOMUIACS PU MEPEKITIOYEHUN KOHTAKTOPOB, CBOOOHO BBIXOJUT B PACIIUPUTEINb U HE BHI3BIBAET
cpabarbiBanus pese. CpabaTbiBaHUE PEi€ BHI3BIBAET BHIOPOC Maciia, MPOUCXOIAIINN MPU MEPEKPHITUN
BHyTpu otceka PITH. ITpu cpabarsiBanuu ctpyitHoro pene PITH B ero cMOTpOBOM OKOUIKE MOSBIISIETCS
KpacHbIW CUTHaJbHBIN (hnaxok. [Tocne cpabaTbiBaHus CTPYWHOE pesle OCTAeTCsl B CPAOOTAHHOM MOJI0KEHUU
Y JOJIKHO BO3BPAILIATHCS B UCXOIHOE MOJIOKEHHE HAXKaTUEM KHOTIKU Ha pesie. Pene cHaO)eHo Takxke
KHOTIKOW OMpOOOBaHMs, HA’KaB HA KOTOPYIO MOKHO OTKJIIOUUTH TpaHchopMaTop. Y CTpyHHBIX pelie
HEMEKOT0 TPOU3BOJCTBA HA KOPIIyCE UMEETCS BCErO OJIHA KHOITKA MPOBEPKHU UCIIPABHOCTHU U BO3BpATa
perne. Haxxatue ee Ha % X0J1a BBI3bIBACT CpabaThIBAHUE
pesie, a HaXxaTue J10 yropa - Bo3BpaT. KHomka onpoOoBaHus
VICIIPABHOCTH PEJIE MOXKET UCIOJIB30BATHCA IS
ONpoOOBaHUS OTAEIUTENSI U KOPOTKO3aMBIKATEIISI, U ObUIH
CJlyyau, Korja nociie onpoOOBaHHUsl, peie OCTaBJISIN B

Cpa60TaHHOM COCTOSAAHHHU U, ITPHU BKIIFTOUCHUHA

TpaHchopMaropa, oH cpazy ke oTkiaouancsa. CtpyiiHoe
pene PITH moxert Tak xe cpaboTaTh ipu goauBke Macna B 6ak PITH cuuzy. [loatomy, nmpu BBOJE
TpaHcgopmaTopa B paboTy, HEOOXOIUMO MPOBEPUTH HE CpabOTaHHOE MOJIoKeHUe cTpyitHoro pene PITH no

OTCYTCTBHUIO KPACHOIO (pJ1aXkka B CMOTPOBOM OKOIIKE peJIe.



OcHoBHa4 3ammuTa TpaHc(opmaTopa - IpoaoabHas muddepeHnaipHas 3anura
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Oco0eHHOCTH BbINOJHEeHUS TU(PPepeHINATbHBIX 3AIUT TPAHCHPOPMATOPOB 00YCIOBJICHBI:
1. PaznuunemM HOMUHAIBHBIX HANIPSIKEHUN U TOKOB CTOPOH

TpaHchopmaropa;

2. @®a30BBIM CIBUTOM MEXKY TOKAMH OTJEIBHBIX CTOPOH

TpaHchopMaTopa u3-3a pa3Inuusi CXeM COCTUHEHHS €ro 0OMOTOK;

3. bpockoM Toka HAMarHM4YMBAHUS MPU BKIOUCHUH T Wiu

IIOM BOCCTAHOBJICHUH HAMPSHKEHUS TOCie OTKIoYeHus 6au3koro K3;

4. Hebanancom B nuddepeHnantbHON EeNH MPYU BHEITHUX

omaHodazubix K3.



JludpepennnaipHas TOKOBas OTCeUKa
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Jlornueckas auddepeHnnaIbHas 3anMTuTa

Q 1 ToxoBie nem
MT3
Pl T"" =i

» -
MT3
A mrT—A

Q2 -

ToKoBbIW opraH zawuTel (TO), ycTaHoBNeHHbIN Ha cTopoHe HH (P32), 6nokupyeT oTcedky (O) Ha cTopoHe
BH (P31). MNpu BHewHeM K3 oTce4ka GnokupyeTtcs U He paboTaeT. MNpu K3 B 30He GNOKMPOBKa Ha BX0o4
OTCEYKM Ha cTopoHe BH He nocTynaeT, W oHa OTKNIOYaeT TpaHcopMaTop ¢ BpeMeHeM OTCeYKHN .



JnddepennnaabHas TOKOBas 3alIHTA ¢ IPOMeKYTOUHLIMH

OBICTPOHACHIIAKWIMHMHCA TpaHchopMaTopamMu Toka, peae PHT-565

IIpunyun mopmoosscerua pene PHI-5635.

1. B Toke nosBiseTcs aneproaidecKkas Ql
COCTABIIAIOINASA:

2. MarauronpoBoa bHT cinsHO HackImaeTcs.

ComnpoTHnBiIeHNE BETBI HAMAarHITYIIBAHIIA PE3KO
najgaeT. Bech mepBIUHEIN TOK 3aMBIKAETCS Yepe?
3TV BETBb. UYBCTBUTEIBLHOCTE 3AIIITH
VMEHBIITAeTCA.

3. HopmansHas pa6ota BHT BoccTranarmmBaercs,
KaK TOJIBKO HCYe3aeT allepHoIITIecKasd
COCTABIAIOINIAS.

4. IIpu cunycongansHoM Toke bHT He oKa3piBaeT
BJIIISIHIIA HA padoTy pelie.
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Tox Bo BrOopruHOit 06MoTKe BHT, K KOTOPO# MOAKIIOYEHO petie, ONMPenesaeTcsl CyMMapHbIM MarHUTHBIM
MMOTOKOM B CEPACYHUKE, KOTOPBIM CO3/1aeTCsl Kak paboyel, TaK U ypaBHUTEIbHBIMU 00OMOTKaMu. {7151 Toro
9YTOOBI IPU MPOXOKICHUH Uepe3 TpaHCPOPMaTOp CKBO3HOT'O TOKA Harpy3ku win K3 Tok BO BTOpUYHOMN
0OMOTKE OBLIT paBeH HYJII0, HEOOXOAUMO MPABUIHLHO BKIIOYUTH pab0vyi0 U ypaBHUTEIbHBIE OOMOTKH B
nuddepeHImaIbHyIo CXeMy U Tak Mo00paTh yrciia BUTKOB 0OMOTOK, YTOOBI KOMIIEHCHPOBATH
HEPaBEHCTBO BTOPUUYHBIX TOKOB TT U ycTaHOBUTH HEOOXOIUMBIHN TOK cpabaThiBaHus. [Ipu Opocke Toka
HamaranunBanus bHT HacklaeTcss TOCTOSHHOM COCTABIISIFONIEH TOKA HAMATHUYUBAHUS U YXYILIACT
TpaHchopMalnio IepeMEHHON COCTaBIAONIEH B pene. 3a cueT npumenennss bBHT, MOXHO BBITIOJHUTH
YCTaBKY IO YCJIOBHUIO OTCTPOMKH OT OpOCKA TOKAa HaMarHMYMBaHus, paBHOU 1+1,3 HOMHUHAIBHOTO TOKA
Tpanchopmaropa. Tok cpabaTbIBaHMS peie PpACCUYUTHIBAIOTCS M0 YUCITY BUTKOB, OOTEKAEMbIX TOKOM, UCXOS

U3 TOTO, YTO M.JI.C. cpabaThiBaHus pese paBHa 100A/BUTKOB.
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IpuHuun geiicTBUsi OLICTPOHACHIIIAKIIMXCHA TPAHCHOPMATOPOB TOKA (MPOIECCHI

nepeMarHM4uBaHMsl)
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IIpyHOUIHAJABHASA CXeMa TOKOBBIX Heneud 1u@pdepeHunaIbHON 32U ThI

Tpancpopmartopa ¢ pese PHT-565

. 4
_________ |
‘ PHT-562 FHT-562
Ay A 1 | T
z it gt
1 1
o l L Y
- l'ipnﬁummanhnaﬂ CXeMa TOKO- [lpunuunuansrad cxema To-
pux tepell JnddepenHnraielcl 3aiIHTH KOBBIX ueneH AnddepenigansbHol 3aHTL
ABY X0OMOTOYHOTO TPAHCEOPMATOPE C pedle TpexctMoTuIHOro TpaschopMaTopa ¢ pede

mena PHT-565 (PHT-562) 1una PHT-665 (PHT-562)



Buemnnii Buag PHT-565

CTpYKTYpa YCJIOBHOIO 0003HAYMEHISI

PHT XXX X4

. PHT — pene ¢ HachIIaonmm

,  TpaHchOpMATOPOM |

XXX - YCIIOBHEI HOMEp Pa3paGoTKH
(565, 566, 566/2, 567, 567/2)

. X4 - KIUMATHYECKOE UCTIOHEHHE (VXJ

- 0) u kareropus pasMeneHus (4) mo
I'OCT 15150-69
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JInddepennnanbHasi TOKOBas 3alATA C peJie, HMeKIINMHI

TopMoskenne /[3T-11

Ipunyun mopmooscerus pene [31-11:

B TOPMO3HBIX OOMOTKAaX CO3/IaeTC JONOJIHHTEIbHBII Ql

ITOTOK, KOTOpBIfI HACBIMACT CTallb CCPJACYHHIKA I

( S K

3arpyOJIseT 3aIluTy. ( | o |
= N |

Pene cepunt PHT He Bcerma MOXET OBITH BBIIIOJTHEHO B | |
¢ | |

JOCTAaTOYHO YYBCTBUTEIBHBIM I13-3a HEOOXOIUMOCTH N U | |
e | |

OTCTPONKH OT MEPHOJUYECKOrO TOKA HeOamaHca. DTOT ] | |
B ] |

HEJIOCTATOK yCTpaHeH B pede cepuil J[3T, B KOTOpBIX q L -

HCITO/IB30BaH IIPHHIHII MAalr'HHTHOI'O TOPMOZKCHIIA B

Q2

COYUCTAHHH C IIPOMCKYTOTHBIM HACBIIAIOIITHIMCAH [ = (]_]ﬂ % [
Pl 4 Trom

TpaHchopmaTtopoM, aHaIdornaHeIM perne PHT, Ho 0e3

KOPOTKO3aMKHYTOiIl OOMOTKII.
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IIpuHnun BeinoHenus peJtie /[3T-11
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Puc. 2.28. Cxema nudpepeHI HANTBLHON 3a1LIMTHI
ABYX0OMOTOUHOro TpaHcgopMaTopa Ha pene I3T-11



Hugpossbie 1u@p@. 321U THI TPAHCPOPMATOPOB ¢ TOPMOKEHUEM 0T CPABHUBAEMBIX
TOKOB.

B ycTpoiictBe popmupyrorca nuddepeHimanbHble 1 TOPMO3HbBIE TOKH (C Y4ETOM IPHU-
HATBIX MOJIOKUTEIBHBIX HAITPABJIEHUN TOKOB B TpaHC(opmaTope:
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JuddepeHnaabHbIi TOK paCCYUTHIBACTCS 10 BBIPAXKEHUIO:
Inpe = 11+ L + 13/,

Tak:xe pacCUMTBIBAETCS TOPMO3HOM TOK, KOTOPBIA (POPMUPYETCS C YUETOM PEATBLHOTO
HampaBJICHUS MIPOTEKAHMUS TOKOB B 3alliMiiiaeMoM TpaHchopmartope. Takoit cnocod
dbopMHUpOBaHUS

TOPMO3HOI'0 TOKA HA3bIBAECTCS «HAMPABICHHBIM TOPMOXKEHUEMY. PacueT mpon3BOIUTCS HA
OCHOBE COOTHOIIIEHUH :

I;" = MAKCHMYM(1,, D>, I3),
L' =Ime-1;" =L+t 1:-1;;

o =arg(l;’;—1>),

ong  cos@p >0 Lypy= X/II'XIQ'COS@ ,

cosp <0 1 =),

TOPM
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JIByxctyneHnuaras nuddepeHumraibHas TOKOBas 3alura Tpaicpopmaropa (TOKOBas
OTCEYKa 1 3alUTa C TOPMOKEHUEM OT CKBO3HOT'O TOKA M OTCTPONKOM OT OPOCKOB TOKa
HaMarHA4YWBaHMA );

3amuTa OT NEPErPy3KHU MO KAXKI0W CTOPOHE HAMPSKEHUA C ICHCTBUEM HAa CUTHAIA3AIIMIO;
KoHTpoJib cocTosiHus TpaHnchopMaTopa 1o psAy BXOJIHBIX, JUCKPETHBIX CUTHAJIOB,;
Ynpapienue cxemoil 00/1yBa Mo AByM KPUTEPHUSAM - TOK Harpy3Ku U CUTHAJIBI OT JATYUKOB
TEMIIEPATYPHI;

B03MOXXHOCTh NOAKJIFOYECHUSI BHEIIHUX 3AIUT, HAIPUMED, Ta30BOM 3aIUTHI
TpaHc(opmaropa;

KoHTpospb Ha "3aTsruBanue’ KOMaHIbl HA OTKIIOYCHHUE;

KOHTpOJIb HAIMYMS TUTAaHUS TEPMHUHAIIA U €70 PA0OTOCIIOCOOHOCTH;

Hanuaue perucrparopa COOBITHI;

OnepaTUBHBINA BBOJT WJIK BBIBOJI HEKOTOPHIX (PYHKITUI C TOMOIIBIO TYMOJIEPOB Ha
IEPEIHEN MTAaHENU YCTPONUCTBA BMECTO TPAAUIMOHHBIX HAKIAJIOK;

Hannuue nByx HezaBUCUMBIX UHTEp(PericoB cBsi3u RS232C u TokoBol netinu RS485 s
CBSI3U C KOMITBIOTEPOM;

BcTpoeHHbIE Yachl-KaJaeHIaphb;
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Y CTpOMCTBO UMEET KaHAJIBI CBSA3M IS IIEPEIaud HA KOMIBIOTED TAHHBIX AaBAPUHMHBIX
OTKJIFOUYEHHUH, MPOCMOTPA U NU3MEHEHHUS YCTABOK, KOHTPOJISI TEKYIIETO COCTOSIHUS
yCTPOMCTBA.

ToxkoBasi cTyneH4YaTas 3alMTa TpaHCPopMaTopoB.

[lepBas cTyneHb — TOKOBas OTCE€YKa 0€3 BBIJCPKKH BPEMEHHU.

Bropas crynenb — MT3 ¢ 0710KMpOBKO# 110 HANPSI)KEHUIO UK 0€3 Hee.

MT3 ycranaBiauBaeTcs Ha KaxJ10i cTopoHe TpaHchopmaTopa. Co CTOpOHBI MUTAHUSA
(110xB,220kB) MT3, kak nmpaBujio, ACHCTBYET C IByMS BbIJCPKKaMH BPEMEHU.

C MeHbIIIeH BRIACPKKOM BPEMEHH Ha OTKJIIOUCHUE BBOJIA HU3IICTO HANIPSHKEHHUS, a C
OoJIbIIIEH — HA OTKJIFOUEHHE TpaHChOopMaTopa CO BCEX CTOPOH.
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Cxembl MT3 cni1oBbIX TpaHchopMaTopoB
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Cxema M 13 ¢ O10KUPOBKOM MO HAIPSIKEHUTO
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YCTpoOUCTBa 3aluUThl CUNOBbLIX TPAHC(OPMaTOPOB

«Cupuyc-YB» + «Cupuyc-T»
ABYX06MOTOUYHbIN TPaHchoOpMaTop

am

Cupuyc-YB aQ Cupunyc-YB

Cupwnyc-T Cupuyc-T3

«Cupuyc-YB» + «Cupuyc-T3»
TpeXo6bMOTOUYHbIN TPaHCHOPMATOP



«Cupunyc-yB»

YCTPOWCTBO YrpaB/ieHNS BbICOKOBOJSIbTHBIM BbIK/THOUATENEM U
pPE3epPBHbIX 3alUUT CUI0OBOr0 TpaHcopMaTopa

YCTaHaBIMBAETCS Ha:
v CTOpoHe BH TpaHcdopmaTopa
v IMHENHOM BbIKOYaTene
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He3aBucumasi pe3epBHas 3amura Tpaicgopmartopa

[Ipenna3zHauena aJisi IpeAOTBPAILEHUS pa3BUTHS aBAPU HA BEICOKOBOJIBTHBIX CTAHIUSX U MOJICTAHIHUSIX,
BBI3BAHHBIX HAPYIICHUAMH TEXHOJOTHUECKUX PEKUMOB MPU KOTOPBIX OCHOBHOE 3aIlIUTHOE 000PYI0BAHUE 110
pa3HBIM NMPUYHNHAM HE 00ECIIEUUII0O CBOEBPEMEHHOE OTKIIIOUEHHE CHIIOBOTO TpaHchopmMaropa.

Kak npaBuo, ciieICTBUEM pPa3BUTHSI YKa3aHHBIX aBAPUil SBIISIFOTCS BO3TOPAHUS, B3PBIBBI M BBIXOJI U3 CTPOS, KaK
CaMOTO CHUJIOBOTO TpaHC(hOpMaTOpa, TaK U OCTAIBHOTO CHJIIOBOTO CTAHIIMOHHOTO 000PYA0BaHUs, B TOM YHCJIE U

HA HA3KOW CTOPOHE.
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CTPYKTYRHO YCTROMCTRD COCTOMT M3 YEThIPEX dYHKLUMOHANBHO 3aK0HYEHHbBIX MOIY/IEA.
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MATIMPT} — mofynk npeonfpaiosadua —owa, oSecnedMEasT CONpAMEHHE KOHTAONMPYEMbIX TOKOERIX UENEH
C nopTamK kouTpoanepa MOAIRODY,

MHORNPT — modyAe 1e3a0MCMMOrD NATalkg, ofecneydnae~ npeofipaicsalive DXOAICFD TOKD B
HANPAHENMA 474 RT3 IMA BCEX CXEM YCTPORCRY;

MHB{MNY! — m0odyne He3AEWCHMOID BO3AEHCTEWMA, ofecnedquBaeT HeobxofOMMbIM 33pAd  BhIXOAHDIO
KOHOEHCATOPE WM BbiXOAHLIE CHIHEAL EBHYTHEHHEH OMAarHOCTHMEM M AMErHOCTMEM WMCNRABHOCT W LUENSH KaTyllkw
OTHAHMEHWS;

MOA{MOD} = mogyne obpafo—kv gadHHbIx, DH2CNEYUERET YNPAEAEHWE BCEMH MDAYAAMM WM BBINOAHEHHE
ATDPHMDE PREDTH YCTRODACTER B LEAam,
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Mxadsl HIDPA-H-BPT-1051 u HLIDPA-HB- BPT-1051
[Mxadb1 oOecieunBalOT PYHKIHUIO OJIMIKHETO PE3EPBUPOBAHUS

3aIlUT CUJIOBOTO TpaHchopmaropa ¢ HanpskeHueM 35-220 kB u

MPEyCMATPUBAIOT HAPYKHYIO YCTAHOBKY OKOJ10 A2Pezammuozo

wikagha cunosozo mpancghopmamopa. ka1 odbecneunBaroT

Tpex¢a3Hyro HEHANPABICHHYIO MAaKCUMaIbHYIO TOKOBYIO 3aIITUTY
ctoponsl BH Tpanchopmaropa npu nutaHuu yCTpoicTBa OJIMKHETO
pEe3epPBUPOBAHUS OT BTOPUYHBIX IIeNel TpaHC(HOpMaTOpOB TOKA U
TpaHCc(OpPMATOPOB HANPSIKEHUS, YCTAHOBJICHHBIX Ha cTopoHe BH, a
TAKK€ MUTAHUE BBIXOIHBIX IIEMEN OTKIIFOUEHUS BBIKITFOYATEIIS

TpaHcopmaTopa OT NPeABAPUTEIIBHO 3aPSKEHHBIX KOHJEHCATOPOB.

LI3PA-HB-BPT-1051

LWKad Hapy>XHOW YCTaHOBKU
HaBECHOI0 UCTIONTHEHWS
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