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PeJieifHas 3a1IMTA — 3TO COBOKYITHOCTH CIIEIIUAIBHBIX aBTOMATHYECKUX YCTPOUCTB, ITPEIHA3HAYECHHBIX IS

MPEJOTBPAILICHUS PA3BUTHSI aBAPUM B DJIEKTPOIHEPIrETUUECKON CUCTEME U €€ DIIEMEHTaX.

OcHOBHBIC TPEOOBAHUSA, NPEeAbABJIAeMbIe K P3:

beicTpoaelicTBre

CeIeKTUBHOCTD

HyBCTBUTEIBHOCTH

HanexuocTh



bricTpoaeiicTBHe.

bricTpoe oTKIIIOUEHHE TOBPEKIEHHOTO 000PYIOBAHUS UJIU y4aCTKa 3JIEKTPOYCTAHOBKH YMEHBIIAET Pa3MEPHI
MOBPEXKACHUMN, COXpaHIET HOPMAJILHYIO pabOTy MOTpeOUTENCH HEMOBPEKAEHHON YacTH YCTaHOBKH,
MpeAOTBpAIlACT HAPYIICHUE TTapaIeIbHONW paboThl TEHEPATOPOB, ANEKTPOCTAHIIUN U YHEPTOCUCTEMBI B IIEJIOM.

HOCHC,Z[HCG YCIIOBHUC SABJIACTCA I'NIABHBIM.

JlonmycTuMoe BpeMsi OTKJIFOUEHHUS K.3. TI0 YCJIOBHUIO COXPAHEHUS! YCTOMYMBOCTH 3aBUCHUT OT psijia (pakTopoB,
BAKHEUIIINM U3 KOTOPHIX SIBIAETCA BEIMUYMHA OCTATOYHOTO HAMPSXKEHUS HA MIMHAX 3JIEKTPOCTAHIIMNA U Y3JIOBBIX
MOJICTAHIINI SHEPTrOCUCTEMBL. UeM MEHBIIIE OCTATOYHOE HAMPSIKECHUE, TEM XYKE YCIOBUS YCTOUUYUBOCTH, TEM
ObICTpee HY>KHO OTKJII0UaTh K.3. [ITYD peKkoMeHAYIOT onpeiesisiTh OCTATOUHOE HANPSIKEHHUE Ha IITMHAX
AIIEKTPOCTAHIIUI U Y3JIOBBIX MOJICTAHIUMI MPpU TPEX(Da3HBIX K.3. B UHTEPECYIOIIECH HAC ToOUKe ceTu. Ecu
ocmamoyHoe Hanpsocenue noaydaemcs menvuie 60% HOMUHANLHO20, MO 01 COXPAHEHUS YCMOUYUBOCMU

credyem npuUMeHsams ObICMPOOeCMBYIOWYVIO 3aUUnt).

ITonHoe BpEeMsI OTKIIIOUCHUS IOBPEKACHUS 1), CKIIAABIBACTCSI U3 BPpEMCHU pa6OTBI 3alUThI /; U BPECMCHHU

JEMCTBHS BBIKIIIOUATENS £y, PA3PLIBAIOIIETO TOK K.3. Lypmun = b; 1 Lge

CoBpeMeHHbBIE YCTPOUCTBA OBICTPOICHCTBYIOIIEH peIeHHOM 3alIUThl UMEIOT Bpems neictBus 0,02-0,1 c.



CeJIeKTHUBHOCTBIO HA3LIBAETCSI CIIOCOOHOCTD 3allUThI OTKJIIOYATh IIPH K.3. TOJBKO HOBpe)KI[eHHBIfI Y4aCTOK CCTHU

OMVDKaUIIMHU K MCCTY K.3. BBIKJIIKOYATCIISIMU.

IMosicHeHUsI K CBOMCTBY CEJICKTUBHOCTH 3aLIUTHI
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CenekTnsHoe oTkn4eHune: K1 - Q3; K2 - Q5.
HecenektneHoe oTknwdeHmne: K1 - Q1; K2 - Q3 nnm Q1.
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YyBCTBUTEJIBHOCTD.

3ammTa J0JDKHA 00J1a/1aTh TAKOW YyBCTBUTEIIBHOCTRIO B TIpe/ieiiaX yCTAHOBICHHOM ISl HE€ 30HBI, YTOOBI
00ecIreunBaIoCh €€ JICNCTBUE B CAaMOM Hayajie BOSHUKHOBEHHUS MTOBPEXKACHUS, YEM COKPAILIAIOTCS pa3Mepbl

MOBPEKICHUSI 000PYIOBAHUS B MECTE K.3.

Takum 06pa30M, uyecmeumeilbHocnib — amo CBOUCMBO saujumal, 06607’161{1/!66”011468 6blilejleHUe noepeofcdele

3ﬂeKmp0060py006anz 6 CAMOM Hauvajile €20 603HUKHOBEHUAIL.

UyBCTBUTEIHLHOCTD 3aIUTHI JOJDKHA TaK)Ke 00eCTieyuBaTh €€ JeUCTBUE NMPU MOBPEKACHUSIX HA CMEKHBIX
yJacTkax ceTd. Tak, HarpuMep, eClIi MPH MOBPEKACHUH B TOKe K, (pUCYHOK) 110 KaKOW-THOO0 MIPUYHNHE HE
OTKJIFOYAETCS BBIKJIIOUaTeNb (JJ, TO NOJDKHA MOACHCTBOBATH 3aIMTA CICAYIONIETO K UICTOYHUKY MUTAHUS
BBIKJIFOUATENst ()3 ¥ OTKIIFOUUTH 3TOT BBIKJIFOYATENb. TaKoe JEMCTBUE 3AIUTHI HA3bIBAETCS OAIbHUM

pe3epsupoearnuéem CMCKHOTO WIH CIICAYIOIICTO y4aCTKa.

quCWlGMme]ZbHOCWZb 3aujumaosl 00191CHA ObIMb makoﬁ, umooOwl OHA 0eUCmB08ANA npu K.3. 6 KOHye yCI’)’lClHOGJZeHHOZ/lV

0151 Heé 30Hbl 8 MUHUMANbHOM pedcume pabomul cucmemol U NPU 3AMbIKAHUAX Yepe3 INeKMPUUECKyo 0y2).

qYBCTBI/ITCJ'IBHOCTB 3alllMThl MOKHO OLICHUTH KOSd)(bul/ﬂleHl’I’lOM uyecmeumejlbHocmu Kq. I[J'ISI 3alllnT,

pearupyrommx Ha TOK K.3.



rac

L pin — MUHIMAJIBHBIA TOK K.3., /., — TOK cpaOaThIBaHUS 3aIUTHI.

Koaddutinents 49yBCTBUTENIBHOCTH 3aIUT HOpMUpYIoTcs [1YD u Bennunna ux coctasiuset 1y K3 B
zamuimaemoii 3o8e K.,=1,5; B 30He pesepBupoBanus — K,=1,2; nns OsicTpoaeiicTByOmMX quddepeHuantbHbIX

3amuT K, =2.

HangéxkHocThb.

TpeboBaHue HAAEKHOCTU COCTOUT B TOM, UTO 3alUTA JIOJKHA MPABUILHO U OE30TKA3HO JICHCTBOBATH B
npejenax yCTaHOBJICHHOM /1Jist He€ 30HbI U HE JI0JKHA pad0TaTh HEMPABWIHHO B PEKUMAX, IMTPU KOTOPHIX €€

paboTa He npeaycMaTpuBaiach.
Henanéxuas 3amura camMa CTaHOBUTCSI ICTOYHUKOM aBapuu.
[Ipu sKcrTyaTaliny BO3MOKHBI CJICTYIOITHE BUABI OTKA30B B (DYHKIIMOHUPOBAHUH YCTPOUCTB PEICHHOMN 3aIUTHI:

« OTKa3bl cpabaThIBaHUS MIPU TPEOyEeMOM CpadaThIBaHUH;



« UBJIMIIIHUE CpabdaThIBAHUS MPU MOBPEKIACHUIX B 3aIIUIIIAEMOM 30HE C TpeOOBaHUEM HecpadaThIBaHNS;
« JIOKHBIE Cpa0AThIBAHUS TPU OTCYTCTBUU MOBPEXKICHHUN B 3allIUIIIAEMON 30HE.

TpeboBaHue HAAEKHOCTU 0OECTICUMBAETCSI COBEPILICHCTBOM MPUHITUIIOB 3aIUTHI U KOHCTPYKIIMEH anmapaTyphl,

MPOCTOTOW BBHITIOJHEHUS, a TAK)KE YPOBHEM SKCILTyaTaI[AH.
TpeboBaHUs K peeHHON 3alUTE OT HECHOPMAIbHBIX PEKUMOB:

3amuThl OT HEHOPMAJIBHBIX PEKUMOB TakKe JTOJDKHBI 00J1a71aTh CEIEKTUBHOCTHIO,
JOCTATOYHOM 4YBCTBUTEIBLHOCTBIO U HAIEKHOCTHIO. HO OBICTpOEHCTBYA Y 3alIUT OT HEHOPMAJIbHBIX PEKUMOB,

KaK MpaBujo, He TpeOyeTcs.

HenopmaibHbie peKUMBI 4aCTO HOCST KPAaTKOBPEMEHHBIN XapaKTeP U CAaMOJIMKBUINPYIOTCS. Hanmpumep, npu
KPAaTKOBPEMEHHBIX Meperpy3kax Npu MyCcKe aCHHXPOHHOTO JIEKTPOABUTATENSI OBICTPOE OTKIIIOUEHUE HE TOJIBKO
HE SABJISICTCS] HEOOXOIUMBIM, HO M MOKET MPUUYMHUTH yIiepO norpeduresnsMm. [loaToMy aeiicTBUE HAa OTKIIIOUCHHE
3al[UT OT HCHOPMAJIbHBIX PEKUMOB JOJKHO MPOU3BOIUTHCS C BBIJIEPKKOW BPEMEHHU U TOJIBKO TOT1a, KOT/Aa

HACTYIIACT OIIACHOCTD IS 3allIMIIacMOTO O60pYI{OBaHI/IfL



B ClIydasax, Korja YCTPpaHCHHUC HCHOPMAJIbHOT'O pCKUMa MOKCT ITPOU3BECTHU I[G)KYpHBIﬁ IEpCOHA
9JICKTPOYCTAHOBKH, 3alIUTA OT HCHOPMAJIbHLIX PCKUMOB MOKCT BBIITOJIHATBHCA C ,Z[GﬁCTBHCM Ha

MPEYNPEAUTEIbHBIN CUTHAI.

OCHOBHBIC OPraHbI peJIeHHON 3aUThI.

Penetinas 3amuTa JJ1s1 BBIITIOJTHECHU A (I)YHKHI/II\/'I, COOTBCTCTBYIOIIUX ee Ha3HA4YCHHIO, COCTOUT, KaK IIpaBUJIO,

Y3 U3MEPUTEIBHBIX (ITyCKOBBIX) OPTaHOB U JJOTHYECKOW YaCTH.

N3MmepurenbHbIe (ITyCKOBBIE) OpraHbl HEMOCPEICTBEHHO U HETIPEPHIBHO KOHTPOJIUPYIOT COCTOSIHUE U PEXKUM
paboTHI 3aIUIIaeMOr0 000PYI0BAHMS U PearupyoT Ha BOSHUKHOBEHHUE K.3. WJIM HapyIIEHUS] HOPMaJIbHOTO

pexunmMa paboThI.



Jlorndeckasi 4acTh MPEACTABISET COOOM CXeMy, KOTOpas 3allyCKaeTCsl U3BMEPUTEILHBIMU (ITyCKOBBIMH) OpraHaMu

1 (opMUPYET KOMaH/IbI Ha OTKJIFOYEHHUE BBIKIIIOYATENIe MTHOBEHHO WJIU C BBIJEPKKON BPEMEHH, 3aITyCKaeT

IpPYTUE YCTPOMCTBA, MOAAET CUTHAIBI U TPOU3BOIUT IPOYHUE MPEAYCMOTPEHHBIE AJITOPUTMOM 3AIIUTHI JEUCTBHS.
3awmaeMbli

= o0bBbeKT =

e
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LB

UM - naMmepuTenbHbit npeobpasosaTtens;
NO - n3MepuTenbHLIA OpraH;

TO - nornyeckmi opraH;

CO - cUrHanbHbIN Oprax;

N3 — MCNONHUTENbHbIN 3N1EMEHT.
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OcCHOBHBIE AJrOPUTMbI PYHKIMOHUPOBAHUSA 3aIIMT.

3aIUTLEI ¢ OTHOCUTEJILHOI CeJIeKTHBHOCTLIO — MOI'VT
pElGOTE:lTB IIPpH  IOBPCKIACHMHK KdK Hd 3dalllHITaCMOM
OGI)eKTe.J TaK 1 IIPHU ITOBPCKACHNHN COCCIHCTO 3JICMCHTA.

3ammThl ¢ A0COMITHON CeJIeKTHUBHOCTHLI — PadOTArOT
TOJIBKO IIPU MOBPEKICHUN Ha 3alIUIIIAeMOM O0BEKTE.
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3alUTHI C OTHOCUTEJIbLHOM CEeJIJEKTHBHOCTDHIO.

TokoBbIE 3aIIUTEI
3aIIUTEI IO HAIPSKCHUTO

JlucTaHIIMOHHAA 3alInTa

3awmTa

LU 4K1

@ ‘ K

Q1
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3amuThI ¢ A0COJIOTHON CEJIEKTHBHOCTHIO.

K 3ToMy THITY OTHOCAT JIBE I'PYIIIIBI 3AIIUT:

JluhepeHLUMATBHBIC 3aIUThI

JTudpepenumansHO-(ha3HBIC BBICOKOYACTOTHBIC
3AIIUTHI.
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[IpuHumn aerictBus nudhepeHnaabHOM 3alllMTHl OCHOBAH Ha
CPaBHEHHUM TOKOB Ha BXOJI€ M BBIXOJE 3aLIMIIAEMOro 00bEKTa

Brenrgee 3aMbIKaHue

l i;;nal.u,ma*—ﬂ
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HA3HAYEHME U IIPUHIUIT JEHUCTBUA TEXHOJOI'MYECKOM SJIEKTPOABTOMATHUKH

Aemomamuueckoe pe2yauposanue HanpPaA3HCceHus cun06020 mpancghopmamopa (APHT)

APHT ycranaBiauBaercs Ha TpanchopmaTopax ocHameHHbIX PIIH (perynstopom moa Harpy3koi).

ABTOMATHKA PETYIUPYET
YPOBEHB HAIPSHKEHUS Ha
mumHax HH (HH u CH)
TpaHcopmaTopa myTeM
MEePEKIIIOUYCHHS KOJTUIECTBA
BUTKOB, KaK IIPaBUJIO, HA
CTOpPOHE BBICOKOTO
HaIpsDKEHUs TpaHcpopmaropa
(B AByXOOMOTOYHBIX
TpaHchopmMaTopax UHOTAA
MEPEKIIIOYAOTCSA BUTKU
oomotku HH).
Tpancdhopmatop ¢ PITH umeer

HECKOJIbKO OTBETBJICHUH (HE

BROJIBI HIZKOIO
HANDTEEHIS |
HeHTpam

K nepexmouarteno

+u
L TIePeRIE A TE TH

v

W,
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1-9—oTBETBNEHUA PEryrnnpoBOYHON
obmoTKn BH:

710 — marHuTonpoeoa;

11 — rasoBoe pene;

12 - BbIXNOMNHaA Tpyoa;

13 — MacnoykasaTenb,;

14 — TpaHcdhopmaTopHOe Macno;
15 - pacwmpuTens;

16 — nepekntovaTtens,

17 — ropM3oHTaneHLI Ban;

18 — KOHTaKTOP;

19 — BepTuKanbHbIM KapAaHHbLIA
Ban;

20 — HoHWycHaa MydrTa,

21 - npusog PIH;

22 — peakTop;

23 — bak TpaHcdopmatopa; W,
Wier — COOTBETCTBEHHO OCHOBHas
n perynupoeoyHas obmoTka BH,
W, — obmoTka HH



MeHee 9), KOTopble MOKHO MEPEKI0YaTh oA Harpy3kou. [locKoabKy 4KiCIO0 BUTKOB MEHSIETCS. HA CTOPOHE
BBICOKOT'O HaNPSHKEHUS, PETYIUPOBAHUE TIOJIYYaeTCsl 0OpaTHBIM: HAMOOJbIIIEMY KOJTUYECTBY BUTKOB Ha CTOPOHE
BH cootBeTcTBYeT HauMeHbliee HanpsibkeHue ctopoubl BH. Hymepaius otrBeTBIeHMI nieT B 0OpaTHOM
MOPSJIKE: HAUOOJBIIEMY YHCITY BUTKOB COOTBETCTBYET HAMMEHBIIIW HOMEDP OTBETBIICHUS (1), a HAMMEHBIIEMY -
HanOoapmuii (9, 19 u 1.1.). IlosToMy, M1t TOrO YTOOBI MOAHITH HANpsOKeHNE Ha cTopone HH, HyxHO
YBEIUYUTH HOMEp OTBeTBIEHU. [lepekoueHrne 0TBETBICHHU I MPOU3BOAUTCS OE3pa3phIBHO C MTOMOIIIBIO
KOHTaKTOPOB, PACIIOJIOKEHHBIX B CIIEIUAIBHOM OTCEKE. ITOT OTCEK T€PMETUUYECKHU M30JIMPOBAH OT Maciia B 0ake
TpaHcopmaTopa U UMEET CIEIUAIBHYIO Ta30BYIO0 (CTPYHHYIO) 3aIUTY HA ClIy4daid MOBPEXKICHUS B HEM.

. Aemomamuka HACMPOUKU 0Y202ACAUUX KAMYUEK KOMNEHCAWUU EMKOCMHO20 MOKA 3aAMbIKAHUA HA
3emito 6 cemu 6-35kB (APK)

Katymika komIieHcalmm €eMKOCTHOTO TOKA 3aMbIKAHUS HA 3€MJTIO BKITFOYAETCSI B HEUTPAIh CIIEIUAIBHOTO TPAHC-
dbopmaTopa, MOAKIIOUYEHHOTO K IIIMHAM, T/I€ MPOU3BOAUTCS perynupoBanue. MuayktuBHocTh Katymiku (I'K)
MEHSIETCS C MOMOLIBIO MEPEKITFOYATEIS] OTBETBICHUS - CTYIIEHYATO, WK IIJIABHO, IEPEMELICHUEM JKEJIE3HOTO
IUTYH)KEepa B MarHuTHOM 3a3ope cepacunuka /II'K. B nocnennem ciyyae nmosiBiseTcss BO3MOXHOCTD TIABHOTO
perynupoBanusg uHayktuBHOCTH JII'K. /{1151 aBTOMaTH4YeCKOro peryJIMpoBaHus MPUMEHSFOTCS CIICIUATIbHBIC
perynsatopsl, nonyuusimne Hazpanne PAHK nimn APK. PerynupoBanue npon3BoauTcs 10 MOMEHTa HACTPOUKHU

CUCTCMBLI B PC30HAHC (HaHpH)KeHHfI) - CMKOCTb CCTHU paBHaA CYMMapHOfI HHAYKTUBHOCTU AYTroraciailunx KaTyliCk,
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IIPU 3TOM €MKOCTHOM TOK 3aMbIKaHMSI Ha 3€MJIFO MUHMMAJIEH U paBeH cymmapHomy Toky JII'K.

Ie
i \
- HaunGonee mmpoko UCMOIb3YIOTCS 2 MPUHIIUIIA aBTOMATUKH

perynupoBanus JI'K: ¢a3oBbiid 1 3KCTpEeMaJIbHBIM.

KHazpYake  pasoewi. IIpu nHactporike JII'K B pe3oHaHC TOK 3amMbIKaHUs

Ha 3€MJIK0 AKTHUBHBIN, TOATOMY TOK B IyTOTacsIIEN KaTyIIKe

COBIAJAET M0 (aze ¢ HANPSHKEHUEM HYJIEBOM

MOCJIEIOBATEIBHOCTH CETH. TakuM 00pa3zoM, yrosi Mexmy

TOKOM M HarpspbkeHueM ((paza), mojiaBaeMbIMHU K PETyJIsITOPY
0

noJbKeH ObITh paBeH 0°. Ha aToM npuHIuiie padboTtaer

perynsitop PAHK.

IKCcmpemanvHbli pe2yasamop UCHOJIb3YET TO SBICHUE, YTO NPU HACTPOUKE B PE30HAHC KOHTYPA U3 UHIYKTUBHO-

CTH ¥ €MKOCTH, €T0 CONPOTUBIICHHE HANOOJbIIIEe, a 3HAUUT U HauOOoJIbIIIee HANIPSKEHNE HYJIEBOM TTOCIe10Ba-

TEJIHLHOCTH (HAMpsKEHHE CMEIICHHS HEUTpain) B ceTH. Takum o0pa3oM, perysTop T0HKEH HaXOIUTh HauOOoIb-

Iee HaIPsDKEHUE CMELICHUSI HEUTPau, a 3HAYUT U TOUKY PE30HAHCHOW HACTPOUKHU.
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Aemomamuka pecyiupoeku damapeu Cmamu4ecKux KOHOeHcamopos
ABTOMATHKA UCTIONIB3YETCS I JOTIOJIHUTEIIbHOM PEryJIMPOBKU HANIPSKEHUS HA IIMHAX — MPU MMOHUKEHHOM
HaIpsH>KEHUU BKITFOYAETCA TpyIIia KOHAEHCATOPOB, KOTOPAsi 3TO
HaIPsHKEHUE MOBBIIIACT (32 CUET YMEHBIIICHUS TOTEPb HAMPSIKEHUS B
MUTAIOLIEH JIMHUU OT EPETOKA PEAKTUBHOM MOIHOCTH). Kpome
pPEryJIUpPOBaHUS HAMPSKEHUS, 3Ta aBTOMATHKA MOXKET CITYKUTh IS
perynupoBaHus ko3 PuiiueHTa MOIHOCTU (KOCUHYC «(hu») B
AJIEKTPOYCTAHOBKAX nmorpedureneit. O4eHb yacTo noTpeduTenei
00SI3bIBAIOT MOJIEPKUBATH COSQ CBOEH AIEKTPOYCTAHOBKH HA YPOBHE
0.95, 4TO ¥ BHIMOJHSAETCS MyTEM MOJKIIOUYEHUS PETYIUPyEMO
OaTtapeu KoHaAeHCATOPOB. [Ipu perynupoBke HaNPsHKEHUS

HCIIOJBb3YHOTCA 2 PpCJIC HANIPSIKCHUSA: PCJIC ITIOBBIMICHUA HAIIPSKCHUA

OTKJIIOYAET TPYIITY KOHJICHCATOPOB, a pelie MOHMKSHUS HaIPSHKCHUS
€€ Ha00OPOT BKITIOYAET.

[Ipu perymmpoBKe cosy UCIIOIb3YETCS PEIE PEAKTUBHOW MOIIHOCTH,

ycTaHoBJeHHoe Ha ctopone HH cuiioBoro tpancdopmaropa (Ha kadensHOM BBoj€e). Eciu moactranius

MPUHUMACT PCAKTUBHYIO MOIITHOCTDH 0oJIBIIIE OHpGI[GJ'IGHHOfI YCTaBKOﬁ BCJIIMYUHBI, BKIIFOUACTCA JOIIOJIHUTCIIbHAsA
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CEeKIIMs OaTapeu, eClii OHa BBIJACT 3TY MOIITHOCTh B CTOPOHY MUTAIOIICH JIMHUU, TO OaTapes KOHIEHCATOPOB

JOJIZKHa OBITh OTKJIFOUEHA.
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Perynatop peakTUBHON MOLLHOCTH
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. Aemomamuka oxXaaxcoeHus Cui08blX mpancphopmamopos

ABTOMaTHKa MPUMEHSCTCS IS YIPaBICHHUS OXJIAKICHUEM MaCISHBIX TpaHchopmaTopoB. CyIecTBYIOT TPH CHC-
TEMBbI IPUHYIUTEIBHOTO MACISTHOTO OXJIaXICHUS:

JI — nyTheBOE OXJIAKIACHUE: Ha OXJIAIUTENISIX TPaHC(HOPMATOPOB YCTAHABINBAIOTCS Ay ThEeBbIC BEHTHIISITOPHI,
00ayBaroIIe UX BO3AyXOM. Maciio B 0XJIaAUTENIN MOCTYIAeT MyTEeM €CTECTBEHHOM IUPKYJIAIMU. Takas apToMa-
THUKA OXJIAXKJICHUS pabO0TaeT Mo CJICAYIOMIEMY IPUHIIUNY: BEHTUIIATOPHI BKJIFOYAIOTCS, €CJI TOK Harpy3KH TpaHC-
dbopmaropa JOCTUTAET HOMUHAIBLHOTO, HE3aBUCUMO OT TEMIIEPATYPhI, WIIM €CJIM TEMIIEPATYpa BEPXHUX CJIOCB
Macnia gocturaeT + 55°C, He3aBUCHMO OT BEJIMUYMHBI TOKA. BEHTUIIITOPHI OTKIIIOYAIOTCS, €CJIU TOK B
TpancopmaTope cHuxkaercs ke 0,85-0.9 HoMuHaIBLHOTO (YCTaBKa ONMPENEIISIETCS TOKOM BO3BpaTa TOKOBOTO
peJie, MyCKarollero OXJIAKICHUE), U TTPU ATOM OTCYTCTBYET HE3aBUCHUMBIN MyCK MO TeMIIEpaType, a TakKe B
Cllydae CHUXEHHUS TeMrepaTypsl Hike + 45...50°C, nipu 0TCyTCTBUU ITycKa IO TOKY Harpy3ku. Bce oxnanurenu
YIPaBIISIOTCS OTHOBPEMEHHO. Takum 00pa3oM, B CXeMe aBTOMATHKH MPEAyCMaTPHUBACTCS JIBA HE3aBUCUMBIX
IyCKa - 10 TOKY M I10 TeMIlepaType mMacia.

JII] — nyTheBOC OXJTAXKACHUE C MPUHYIUTEIHHON UPKYIISIITMEH Maciaa. Y CTaHaBIMBAaEeTCS Ha TpaHc(opMaTopax
1 aBTOTpaHCchopMaTopax OOIBIION MOITHOCTH. Maciio 4epe3 oxaaauTeIn MPOKaYnBaeTCs CIeHaTIbHBIMUA Mac-
noHacocamu. OOBIYHO TaKasi CUCTEMa COACPKUT 4 OXJIaauTeNs, Wi TPYHIbl oxjaaguTenei. [lepsas rpymia

BKIIIOYACTCA IIPHU I1OJAa4YC Ha Tpchq)opMaTop HaIIPpsSKCHU. BTOpaSI I'pyIilia BKJIXO4aCcTCsA, KOrjaa TOK 4Cpe3
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Tpanchopmarop npeBricUT 40% HOMUHAIBHOTO. TpeThsi s

rpyIia BKIIOYAETCs, €ClIM TOK TpaHcpopmaropa
npesbiaetT 80% HOMUHAIIBHOTO, WX TEMIIEpaTypa | § s - ARe==A
Mmacia npesbicuT S0°C. UerBepTas rpynmna sBisieTcs
PE3EPBHOM U BKIIFOYAETCA AaBTOMATHYECKH MPH
OTKJIIOYEHHUHU JIF000M TPYIIbL. Y CTaBKU JaHbl YCIOBHO,
OHU ONPEIEIISIOTCS 3aBOJICKON MHCTPYKLUEN MO
AKCIUTyaTallid CUCTEMbI OXJIKACHUS TpaHchopMaTopa.
I] — nypKyJISIIMOHHOE OXJIAKICHUE - TPUMEHSIETCS Ha
aBTOTpanchopmaropax u TpanchopmaTopax O4eHb
OOJIBIIION MOIITHOCTHU. B 7TOM cucTteMe Maciio
MPOKAYMBAETCS YEPE3 MPOMEKYTOUHBIE OXJIATUTEINH,
KOTOPBIE B CBOIO OUYEPEh OXJIAKIAKOTCS [IUPKYIUPYIONIEH yepe3 HUX Bogor. CXxeMa U yCTaBKM aBTOMATUKH
OXJIQXKACHUS ONIPEACIISIIOTCA KOHCTPYKIMEn Tpanchopmaropa.

[IpakTryecku Bce TpaHCPOPMATOPHI OOJIBIIION MOIIIHOCTH B PACIIPEIICETIAX UMEIOT CUCTEMY OXJaxaeHus /1.
TpancdhopmaTopbl Majgoi MOIIHOCTA UMEIOT €CTECTBEHHOE MACIISTHOE OXJIaXKACHUE, TIPU KOTOPOM pagruaTopbl

OXJIAXKJTAIOTCA MYTEM €CTECTBEHHOW LIUPKYJISLNU BO3AyXa.
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. Aemomamuka mounoi CUHXpORU3AUUU

ABTOMaTHKa TOYHOMN
CUHXPOHM3AIUH
obecrieurnBaeTCs
YCTPOMCTBOM HA3bIBAEMBIM
aBTOCHUHXpOHHU3aTOpoM. OH
cpabaTbIBaeT Mpu
MPUOTUAKEHUHN YaCTOThI
BpallleHUs K HOMUHAJIbHOU
U HanpsHKEHUs Ha
T€HEePATOPE K HOMUHAIIb-
HoMy. Ha
ABTOCHHXPOHHU3ATOP
M10JIa€TCsl HANIPSDKEHUE
CHUCTEMBI U TEHEpaTopa.

YacroTa reneparopa

CETb ABC

ABI 1

II..I.I---.

ynpaeneHwWA

Motpeburens
ANeKTPOIHEPrum Bnok
KOHTpONS
ceTu
L
OABT "
[ ]
EEEEER f

-I----I--I-E--I--I----I--I---

ABI 2.

- Cvnosan NMHWA
sEEEEEN ~ CHrHaﬂbHEﬂ JTIMHWA

Ory Ne2

MOATOHACTCA K HaCTOTC CUCTCMBbI, HAIIPSAKCHUC T'CHCPATOPA ITOATOHACTCA K HAIIPS’)KCHUIO HAa IIIMHAX. KOMaHI[a Ha
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BKJIIOUCHHUC I'CHCPpATOpPA NIOAACTCH IMOCJIC TIOATOHKH C OIICPCIKCHUCM, PABHBIM BPECMCHU BKIITOUYCHHA

BBIKJIIFOYATCJIsI TAKUM 06pa30M, yTOOBI MOMEHT BKJIFOUEHHS COBIAJI C MOMEHTOM COBIIaACHUA (1)33.

. Onpeodenenue mecma noepexcoenusn aunuil ynekmponepeoauu (OMII)
[Touck MecTa MOBpEXKACHUS HA JTMHUU MIPEACTABISAET CI0XKHYIO 3a/1auy U3-3a 3HAYUTEIBHOM JJIMHBI TUHUU U 0€3-

JOPOXKbs B TEX MECTaX, I/Ie OHA 00BIYHO TTpoxoAuT. [loaToMy, Bce muHun HanpspkenreM 110 kB u BeImie aimvHon

cBbIle 20 KM JIOJKHBI OCHAIIATHCS CPECTBAMHU OINPEICIICHUS

A%,

o W, .
!'»L

Ta
.‘_ ~

MCCTa MMOBPCIKACHH. KenarenbHO UMETH TaKHe CpeacTBa 1 AJisd

>

VAY))

i
A
=g |

JMHUN MEHBIIETO HalpsKeHus U 1nuHbl. Hanboiee npocto
BBITJISIIUT OTNPEEICHUE MECTa KOPOTKOTO 3aMBIKAHUS IO €T0
ANEKTPUUYECKUM MapameTpam: TOKY, HalPSKEHUIO,
CONPOTHUBIICHUIO, KOTOPBIE U3MEHAIOTCA MPU IepeHoce Touku K3
BJI0JIb TUHUH. [IapaMeTpbl KOPOTKOrO 3aMbIKaHUS 3alIOMUHAIOTCS
CrelralbHBIMU MPUOOPaMU, HA3bIBAEMBIMHU (PUKCUPYIOIITUMHU,
WM oclmuiorpadamu, a 3aTeMm, 1Mo MOTyYEeHHBIM JaHHBIM, TTPOU3-
BOJIUTCS pacyeT MECTa MOBPEXKIACHUSI. MUKPOIIPOLIECCOPHBIE 3alIUTHI, KaK MPaBUIIO, 3AIOMUHAIOT HapaMeTPhl

aBapUUHOIO peXUMa, MPU KOTOPBIX padboTala 3alnuTa, U UX MOKHO MCTOJIb30BaTh IS pacuera. bosiee crnoxxHbie
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YCTPOUCTBA (IUCTAHIIMOHHBIC) 3AITUTHI 001a1at0T BCTPOEHHOHN (DYHKITMEH ONpeIesIeHNs] MECTa TOBPEKACHUSI.
MecTo OBpeXAEHNS TAKUMHU YCTPOUCTBAMU OIPENEISETCS IO OAHOCTOPOHHUM 3aMeEPaM HEIMOCPEICTBEHHO B

KHUJIOMETpax.

. Aemomamuueckan wacmomuasn pasepyska (A4P) u AIIB nocine AYP (HAIIB)
Yerpoiicta AUP n HAIIB npenHa3HaueHsl I TOAAEPAKAHUSA YACTOTHI B JOITYCTUMBIX IIPEENIaxX, IPU OTCYTCT-
BUU B DHEPIrOCUCTEME BPALIAIOIIETOCS PE3EPBA LISl €€ MOAJECPKAHUS HAa HY>)KHOM YpOBHE. [Ipu CHUKEHUHU 4acTo-

Thl HUKC 3aIaHHOT'O0 YPOBHA HAYMHAKOT CTYIICHbKAMH

f,lu
y
OTKJIFOYaThCS TOTPEOUTEINN 10 TEX TIOP, TIOKA YaCTOTA HE 49 k fnm
JOCTUTHET JJMTENILHO JIOIyCTUMOTO YpoBHs. [Ipu mosBaeHuu 48 2R avapeﬂaAlJP

/1.2 ovffe—_?ﬂw’

JIOTIOJTHUTEIILHOM TeHEPAIIMU YaCTOTAa MOBBIIIAETCS, 3TO 47
J-5 ovepeﬂa AYP

MOBBIIICHUE (PUKCUPYETCS U3MEPUTEIIHbHBIMU OpraHaMu 46

YAIIB, u TakXe CTyIEeHbKAMU HAYMHAECTCSA BKIOUCHUE 2]

noTpeOUTeNei, moka 4acToTa He OMyCTUTCS HUXKE YCTaBKU b B Dot o, o AP Ge

YAITIB, 4T0 03HaYaeT ucUEpIaHue MOSBUBIIETOCS PE3EpBa < Mamenene YACTOTH! IR BOSHHKHOBERMN nedHINTa aKTHEHOR
OMHOCTH; | - mpu orcyTeTRMN AYP: T — npu namun AYP

MOIIHOCTH.
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. Jlononnumenvnaa aemomamuueckasn pazzpyska no nanpsaxycenuro ({APH)

Ha ynanennsix noactaniuax aBroMatuka JJAPH ciyxut mist pa3rpy3ku oTKI0OUeHHEM (QUIepOB MPU PE3KOM
CHIDKCHHUH HaNpsbKeHud. B ciydae moTepu OCHOBHOTO MUTAHMS, OCTAeTCs Oojee ciiaboe MUTaHue OT YJaJIeHHOTO
uctouHuka. [Ipu 3ToM He MOKeT ObITh 00ECNeYeHO MUHUMAJILHO JI0OITYCTUMOE HAIPSKEHUE y MOTPEeOUTENs, UTO
MOKET MPHUBECTU K HAPYLIEHUIO IPOU3BOJICTBA, WU AaXKe MOBPEXKICHUIO 000PYA0BaHUS — 3JIEKTPOJBUTATEIN
MIPU NOHMKEHU U HAIPSKEHUSI HAUMHAIOT MOTPEOJIATH OOJIBIINN TOK U3 CETH, UTO MPUBOIUT K UX MEPETPY3KE MO
TOKY 1 nospexaeHuo. Apromatuka JIAPH neiictByer tak ke, kak AUP, Ha OTKIIFOUEHHE MEHEE OTBETCTBEHHBIX

HOTpC6HT€J'I€ﬁ, BBI6paHHBIX 3apaHCC, U BBIITOJIHACTCS IO TAKHUM KC CXCMaM.
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JIABOPATOPHBIE PABOTbI

. YAT

Cxema MaKCHMansHON TOKOBOH 3aLNTE
Ha NOCTOAHHOM CNEepaTUBHOM TOKE IS _ :

apdi1 iz

HaumaHoBakWe napasMatpa

Inave-

HHE
MakKcHManeHu@ pafounn ToK n1 56
lpas wax (A) B MAHMW nz2 33
Buospska BpeMesd J3uWmT, Hz 1.0
| YCTEHOBNEHMHBLIX HA HATPY3KaX (C) H3 0.3
MaEKEMMANEHEIR TOK NpW K1 2300
NOBPEXASHAN & To4kax [A) 2 1000
K3 170
1 KoadichMUMeHT TRaHCEROPMALMI 50
o TpavcdipMaTopon Toxa Ki
I KoadihuUneHT aTeTpoRKH Kote 1,25
- | Koadihuunent sosppara ks 0,85
| KoatduumneHT cEMoaanycxa ke 1.2

CryneHs cenexTHBHocTH ol (o)

0.6

: HysHyeo wHgopmauvio ana pacseta Bol uumere)

1

' B2ATEL B yuebuvke npodgeccopa AHppeeea BA. [

Y7100k Y3HATE HAZHAYEHWE ANEMEHTOB CXEMbI
YEEMHTE WX MbILKOR
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i MHHHCTEPCTBO BBICIIETO OFPA30BAHHA H HAVKH POCCHICKOM

w ][
OEJIEPAITMH
®E/TEPAJIBHOE TOCYJJAPCTBEHHOE BIO/DKETHOE OBPA30BATEJIbBHOE
VUPEXJIEHHE BBICILIEI'O OBPA30BAHHA

N "BEJTOPOJICKHIT TOCYJAPCTBEHHBIN TEXHOJIOT HYECKHM

e VHHBEPCHUTET mv. BI.IIVXOBA"
(BITY mu. BIIIVXOBA)

T asie e

| HncTATYT SHEpreTHKM, HHYOPMALMOHHEIX TEXHONOTHH K

YTIpaBIIAIOMIEX CHCTEM

T ‘ [ Kadenpa 3nekTpo3HEPTETHKY H ABTOMATHKH

- \&\ PacyerHo-rpadmaeckoe 3aaHme
2 \
' N s Ilo mucrmmmune: «Peneiinas 3amMyTa 4 aBTOMATHKAY
- .,
T TIlo teme: «Peeiinas 3ampTa B pacpeeIATEIbHBIX CETAX

6(10) xkB»

T T
fucm 1 | Nuemod 1

Mpafegun |Kusxewob 6.

Mpatuseckon Hoome BITY um B hpiobo 2p. 3-

Lm0 nand




METOAUYECKHE YKA3ZAHUASA

MEHHCTepCTRO oOpaBIERE H RAVER PO
FeIrpaTbHOE T VIAPC TBE HECE SHUTSETHOE OORA IBNTEIRH0 ¢
TUPCASCERS BRCIITTO NP0 e CiIHATEHOID 00Pa M BREHS
Ei—‘lfﬂpﬂ:lﬂtll FOCYIAPCTRENELIE ToTHOTO ISl VREBSPIHT¢T
ma B HIviesa

PETEOAHAA JAMHATA H ABTOMATHIANNA
CHCTEM JJIERKTPOCHARREHHA

MeToaRECKHe YERIAHESE & SHO0THSHIR PACICTED MPAfFHIeckorn MIARHE
0o ancatrnne «Peaefbeas IaureTa i STOMATHININE CHCTEN
FCETPOCHRGRSHIE e T8 CTVASHTOE, SOV YaRIINCA [0 HANP-ARDE HHK:
130302 « AIeETPOMECPICTRRR I VICKTPOTENHERD OpodHs
EINEETPOCRISKERIEE

Teuma pacueTae-rpadurisciore mIamit — «Peaefinas amsma 2
PACTpElSTHTSTRMAD: coTax G{10) 15

Coctapsmeas: Kyinenos 1 B

Bearapea
EITY um. Ilvuosa
B
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MuHHCTEpPCTBO 00PA30BAHHA H HAVEH PI
PemepalpHOE TOCYVIAPCTEEHHO e OIIAETHOE 00pPa30BATETRHOS VUPEKICHHE
BRICIIETO NPodie CCHOHATEHOTO 00pAI0BAHEA
BearopoIckmii rocyJapcTBeHHEBIN TeXHOT0TAYeCKAN VHIBEPCHTET
nM. BT .IIlvxoea

PEJIEHHAS 3AIMATA H ABTOMATH3AITAS CHCTEM
JERTPOCHABXRKEHHA

MeToguHecKHe VKA3aHHA K BEIIOTHEHHIO TA00PATOPHEIX PAad0T [0 JHCITHILTHHE
«PenefiHad 3alIHTA H ATOMATHIAIHA CHCTEM 3IeKTPOCHAOKEHHA A
CTYIEHTIOB, 00y IalIIHRCA D0 HanpaBIeHHR 13.03.02 «3meKTposHepreTHEA H
SIEKTPOTEXHHEEA» TPOGHTE « INEKTPOCHADEEHHEN

CocraeuTens: Kyazenos [. B.

Bearopon
BITV mu. IllvxoBa
2018 1.




IK3AMEH

BEJITOPOICKHH I'OCYIAPCTBEHHBIN TEXHOTOTHYECE

VHHUBEPCHTET UML BI. IIVXOBA BEJITOPOJICKHI I'OCYIAPCTBEHHBIN TEXHOIOTHYECKHI
VHUBEPCHTET HM. BI. MIVXOBA
Kadiegpa 3 1eKTPOo3HEPTeTHRE H ABTOMATHKI

Katdeapa 31eKTpo3HepreTHKN H ABTOMATHKI

Jdncoupnanaa: «PedeliHad 3alIATA H ABTOMATHEA»

JRaMeHANHOHHBIA GmL1eT Ne 1

1. Cxeuul coenugennd TpaHchoDMATODOE TOKAa H pene. OCcHOBHEIE BHIEL

,:[l]ll'[[]I]].':EHHH.’ «PeleiiHAA 3AMOTA 0 aBToMATHKA»

IEaMeHADINOHHBIA 0m.1eT MNe 16

Oc ” 5 1. IlepewHcIHTE OCHOBHEIE TPe0OBAHHA K pendedHof 2amuTe. IaTh onpelereHHe
2. ¥c BEJITOPOICKHH I'OCY JAPCTBEHHBIH TEXHOUIC | xaxaonry us max.
3IEKT] VHUBEPCHUTET HAL BI. IMIVX0OBA 2. CormacoBaHHE 3a0IHT C IOMOINBED EAPTEI CEIEKTHEHOCTH.
3 3az Kadeipa 3. 1eKTpPo3HEPTreTAKH 0 ABTOMAaTHKI 3. 3amaua
2 JducnnnanHa: «PenefiHad :amuTa B ABTOMATH! | : iy :
Onodpen JEOT Ne
3ABEIVED: . N el | i " Tt A B. Bemovcos
' IK3aMeHA M BEITOPOICKHH TOCYITAPCTBEHHBIH TEXHOTOT HYECKHHA 5

1. Buanl moBpexdcHHEE H HeHoD
;amblkaniA. [leperpyvien. Koaedawmns

2. ARTOMATHYeCKHH BEOJ PeICPEA.

OxoGpeHo Ha 3aceJaHHH KadeIprr & »

3apeTviomnit kadeapoft Hazgauerne. O0nacTs IpHMEHSHHT.

3. 3azaqa.

OnoopeHo Ha 3aceTAHHHE KadeIpel « »

VHHUBEPCHTET UM BI. MIVXOBA
Kadieapa 37eKIpo3HEePreTHKN H AETOMaTHKI

HAPVIIEHHAX CHHXpoHH3MA. [loBrimenne JducopnanHa: «PedeliHad 3aIHTa H ABTOMATHKAR

3. 3azaqa. FEIAMeHATIHOHHELIN 60.1eT Ne 20

1. uddepeHuHansHad 3alUHTA CHIOBOrC TpaHcdopyMaropa. IIpHHOHD JeficTeHA.

2. CxeMa coeIHHEHHA TPaHCPOPMATOPOE TOKA B TPEVIONGHHE A PEelIe B 3Be3dV.
KosddHuHenT cxeMsl Im8 JaHHOTO NOJKMONEHHA. BeKTOpHEIE IHAIPaMMEl IIpH
BOZHHKHOBEHHH Pa3THYHBIX BHIOB NoBpexIeHHi. O0IacTh NpHMeHeHHA.

[TpoToroa Ne

3aBegyiownit kadeapoi

AB. Benovcos
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Kakum nonxeH Beime KO3 PUUMEHT YYBCTEMTENEHOCTH TOKDBOW
OTCAUKM NUHUK A-B NpW yeTaHoBKEe MAKCWMAaNLHLIX TOKOBLIX
33LUMT W TOKOBLIX OTCEYaK?

iR -

=

He mexee 1.5 npu aeyxdpazHon K3 Ha wrHax nieTb W He meHes 1.2
npk OeyxtazHom K3 B KoHUE HauBones OnHHO A TWHMK W1-W3

I»:l— W3

He meHee 2 npu aeyxdhazson K3 Ha wuHax nicTb

He meHee 1.5 npu aeyxdrazHon K3 Ha WrHax n/eTA W He MeHee
1,2 npit oevxdpazHom K3 Ha wuHax niet. B

He eHes 112 I'IFIHJF\"Y'H'”‘ o B g s nle T

000

AAWMTE |z,

YKEKWTE, KaKaa M3 HUKE NEHBEACHHLIX hopMyN NRaBKMNLHG 0TOBRAKAET COOT,
HOWEHWE MEXTY TOKOM CpaBaTbiBaHus pene lep. U TOKOM CpabaThiBaHWA

B BapuaHTax otBeTa: K - koadduumeHT cxeme;
Ki - knadybuuWeHT TRpaHROPMALWK TRAHCHOPMATOROR TOKA

o e = K 1K
O lon = los B ™ Kt
O len = I a /K

O Lo = Lo /K
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