¥ VIHCTUTYT 3HepreTHKM,
WHhopMaLMOHHBIX TeXHOSOMMK
W YyNpaBnsoWwmnx cucTem

PejienHad 3a1IIMTA 1 AaBTOMATHKA CUCTEM
IIEKTPOCHAOKEHU S

Jlekusa Ne

TpaucpopmaTopbl TOKA.

CocraBuit: Ky3nenos /. b.
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Tpancpopmaropsl Toka 35 kB



Tpancdopmaropsl Toka 10 kB



TpanchopmMaTop TOKA - HIEMEHT PEIEUHOMN 3AIUTHI, JIEKTPOMArHUTHBIN U3MEPUTEIIbHBIN

npeoOpazoBaTeb TOKA KOTOPHINA MATAET LETH 3alUTHl 1 aBTOMATUKU TOKOM U BBITIOJIHSET POJIb JaTUHKa,
KOTOPBIN NepenaeT nHpopMaIuio K U3MEpUTEILHBIM OpraHaM. JTOT anmnapar npeoopa3oBhIBAET TOK
MIEPBUYHOM 1IETU B CTaHAapTHHIC TOKK 1 mim 5 amnep. HopMansHbIli pesxkum paboThl TpaHchopMmaTopa TOKa

- PCXKHUM KOPOTKOI'O 3aMbIKaHHA.

[puHiun nercTBus TpaHchopMaTopa ToKa HE OTINYAETCS OT MPUHIUIIA JEeUCTBUS OOBIYHOTO CUIIOBOTO

Tpanchopmaropa. [lepuynas oOmMoTKa TpaHchopMaTopa TOKa BKIIOYAETCS MTOCIEA0BATEIHHO B U3MEPIEMYIO
LEMb U HE3aBUCUMO OT TOT'0 KaK BKJIFOUEHA BTOPUYHASI 0OMOTKA BECh TOK HArPY3KHU UJIM TOK KOPOTKOTO
3aMbIKaHUS POXOJUT Yepe3 ATy Lelb. Bropuunas 0OMOTKa 3aMBIKAETCS HA pa3InYHbIE, TOCIEA0BATEIBHO

BKJIFOYCHHBIC, PCJIC 1 USMCPHUTCIIbHBIC HpH60pBI.
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Ipunnun aeiicteus TpancgopmMaTopa TOKa JKBHUBAJIEHTHAA CXeMa



[lepBuunass oOMOTKa TpaHc(opmaTopa TOKa BKJIIOYAETCS IOCIEIOBATEIHFHO B CHJIOBYIO IeNb. BTopmuHas
00MOTKa 3aMBbIKA€TCSl Ha COPOTUBJICHUE HArPY3KH ZH — MOCJIEI0BATEIHLHO BKIFOYEHHBIE PEjie U MPUOOPHI.
Tox I1, mpoTekas mo 0OMOTKe, co3Aa€T MarHUTHBIM MOTOK ®1=Iw1, mox Bo3aeiicTBHEM 3TOTO MOTOKA BO

BTOpU4HOI 00MOTKe HaBoauThes D/]C E2. ITo o6MoTke nmpoTekaeT Tok I2.

Ecnu HE yUuTBIBaTh MOTEPH TO:

I

nr;,

Loy =-Tay 21, =-I, 2

,

rje D BuTKOBBIN KO3 PUIEEHT TpaHCHOPMALIUH.

B 3aBoackux Marepuanax Ha TpaHCGOpPMATOpbl TOKA YKa3bIBAIOT HOMHUHAIBHBIA KOX(D(HUITUEHT

I
n, = 1nonx

TpaHcopmaiu Dyw | Ecimt HE YYUTBIBATh NOTEPH, TO Ne=NrT.

B I[GflCTBHTGJ'IBHOCTPI ke I2 otamyaercsa ot pPaCuCTHOIO 3HAYCHUA. Yacte Toka In TPpaTUTCA Ha CO3JaHHC
HaMarHn4dmBaromiero rnoTokKa.
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Ecin  pa3soMKHYTb BTOPHUYHYIO O6MOTKV, MarHuTHBIM IIOTOK B MAar"gvuToImnpoBoaC PE3KO BO3PACTCT.

MarnuTtonpoBo ObICTpO paciiaBuTcs. KpoMe Toro Ha BTOpUYHON Pa30MKHYTOM OOMOTKE MOSIBUTHCSI BHICOKOE
HaIpsDKEHUE, TOCTUTAIOIINE JECATKOB KHJIOBOJILT. BropuuHas 0OMOTKa 00s3aTeIbHO JOJKHA ObITh 3a3eMJICHA —
€CIM MPOU30UAET NpoOOW U3OALMHU, TO MNPU 3a3€MJIEHHOM BTOPUYHOM OOMOTKE MOJYYUTCS KOPOTKOE
3aMbIKaHWE, 3alllUTHAs anmnaparypa OTKJIIOYUT TOBPEKACHHBIM TpaHcPopMaTtop, 3a3eMIICHHE BTOPUYHOU
0OMOTKE JIeJIaeTCsl MPEKIE BCETO JJIs1 00ECIEUeHUsI TEXHUKHA 0€30MaCHOCTH.

[IpuumHO#l morpenrHocTedt B paboTe TpaHchHOpPMaTOPOB TOKA SIBISACTCS MOK HamacHuuuearus. YpesmepHo
OOJBIIIME TOTPEIIHOCTH MOTYT BBI3BaTh HEMpPaBUJIbHBIC JEUCTBUS PEJICUMHON 3alllUThHI, MOATOMY CTaparoTCs
YMEHBIINTh TOK HAMAarHN4YNBaHUS.

BekropHasi nuarpamMma MOCTpO€HAa Ha OCHOBE CXEMBI 3aMellieHus TpaHchopmaTopa Toka B KOTOPOU B
COOTBETCTBUU CO CXEMOU 3aMEIICHUSI 8Ce GeNUUUHbl NEPBUYHOU CMOPOHbL NPUBEOEHbI K BUMKAM BMOPUUHOU

oomomxu. VI3 BEKTOPHOU AUarpaMMbl BUHO, YTO BTOPUYHBIN TOK OTIIMYAETCS OT MPUBEIEHHOTO IEPBUYHOTO IO



a0COJIIOTHOMY 3HAYEHHUIO Ha mokogyr noepewHocms dl = I'1- 12, a o ¢aze Ha yeon dervma. ITO OTIUYUE
OOYCIIOBJICHO HAJIMYMEM TOKa HAMAarHUYMBaHUS [Ham CO3JAlOIIETO0 MAarHUTHBIM TMOTOK HAMarHWYWBaHUS B

cepaeunuke TT. Uem Oosbllie TOK OTBETBIIETCS B CONPOTHBIEHHE Z'm, TEM TNOTPEITHOCTh TpaHcdopmaTopa

TOKA OOJIBIIIE.

Bennunna AC Ha3bIBaeTCs MOTPEIIHOCTHIO MO TOKY U paBHa apudmernyeckoit pazauiie I'1-12. Yriooii
MOTPEITHOCTHIO SIBIISETCS YTOJI IeIbTa U TTOKa3bIBAET HA CKOJBKO JIEUCTBUTEIBHBIN TOK CABUHYT 1O (aze OT

paCcuCTHOI'O TOKA.



E2

BeKkTopHaA guarpamma
TpaHchopmMaTopa TOKa

E'l
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HapaMeprl, BJAUAIOINAEC HA YMCHBIICHUEC HAMATHUYNBAKOIIECI0 TOKA

Tok Inam cOCTOUT U3 aKTUBHOU Y PEAKTUBHOW COCTABJISIIOIIHX.

Ta.nam — 06YCJ'IOBJ'I€Ha AKTUBHBIMHU IIOTCPSAMU HA TUCTCPC3HUC U OT BHUXPCBLIX TOKOB B MAI'HUTOIIPOBOIAC

TpaHchopmaTopa Toka.

Ip.nam — co3gaer MarHUTHBIN MTOTOK, KOTOPBIA HHAYKTUPYET BO BTopuuHOit ooMoTke DJIC E2.

I[J'ISI YMCHbBIICHUA Ia.nam MAr"davuTOIIPOBOA BBIITOJIHACTCA U3 IIMXTOBAaHHOM CTAaJIM.

[Ipu nHaceimeHnuu Inam BO3pacTaeT 3HAYUTEIBHO OBICTpEe, 4YeM TMOTOK @m, 4YTO BBI3BIBAET PE3KOE

o

yBEJIUYEHUE TOTPEHTHOCTEN. (CM. pUC. — XapaKTepUCTHKAa HaMarHUYWBaHUS
TpaHcopmaTopa ToKa.)

ObnacTb J1Jist orpaHUYeHus TOTPENTHOCTEH HY)KHO YMEHBITUTH Pm:
HACBILLEHWH

McAlTHUTOMNPOBCOS

=-ah

@ ~E,=1,(Z,+7Z.,).
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DTOro MOXHO JOOUTHCA, JHUOO CHU3UB TOK [23a cyeT moadopa COOTBETCTBYIOIIETO Kod(duireHTa

TpaHC(I)OpMaHI/II/I (HOBBICI/ITB nT Aj11 CHHXKCHHA KPATHOCTH MAKCHMAJIBbHOI'O IICPBUYHOI'O TOKaA Ilm ),

100 YMEHBIIIUB COMPOTUBJICHUE HATPY3KHU BTOPUYHON OOMOTKH ZH .

TpebGoBanus K TOYHOCTH TPpaHCPOPMATOPOB TOKA, MUTAIOIIUX PEICHHYIO 3AIUTY

[TorpemHocTs TpanchopmaTopoB Toka 1o Toky (Al) He nmokHa npessimath 10%, a o yriy (9) — 7°.

Otn TpeboBanus odecnieunBarotces, eciu Inamv < 0,111.

Jlns Kaxaoro Tuma TpaHcGOpMaTOPOB TOKAa MMEIOTCA ompeieiaéHHble 3HadeHus Kilmakc v Zn, ipu KOTOPBIX
morpemrHocTs € Oyaer paBHa 10%. IlosToMy HCXOIHBIMH BEIWYMHAMU JJIS  OICHKH IOTPEITHOCTH

aBigrorcd Iimake v Znu:

Zn=7Zp+Zn, (2.4)

rae  Zm — conpoTHUBJIEHUE MPOBO/IOB,

12



Zp — CONPOTUBJICHUE PEIIE.

Jl71s1 yniporeHusi B pacueTax COMpPOTUBICHUS] CYMMUPYIOTCS apu(METHIECKH.

[Ipenensubie 3HaueHusA Klmakc v Zu n3 ycnouss 10% nNOTrpemrHOCTH AT 3aBOJBI, W3TOTAaBIMBAIOIINE

TpaHchopMaTopsl TOKA.

Kiacc Tounoctu

TorpemnocTs'
Kuaace o )
1o ToKy, % o yriy,
0,5 +0,5 +40
1 +1 +80
3 +3 He nopmupyercs
P He nHopmupyercs

ITpu nuanazone nepBuuHbIX TOKOB 0,1<I,<1,2 0T HOMHHAJIBHOTO.

Brinmyckarorces TpancopmaTopsl ToKa ciienyronmx kinaccoB Tounoctu: 0,5;1;3;10 (my1s moAgcoeuHEHUS K HUM

HU3MEPUTENIbHBIX PUOOPOB) U P (117151 peneliHo 3a1uThl).
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HoMunanbHass Harpy3ka — MaKCUMallbHas Harpy3ka, IOpPU KOTOPOW MOTPENIHOCTh paBHA 3HAYCHHIO,
YCTAHOBJIEHHOMY ISl AaHHOTO Kjacca — SH.HOM(BA) npu Iznom=5A unu 1A u cosj=0,8:
Kpussie npenensHoi kpatHoctu — K10=f(Znrom) — npuBoasITCS B 3aBOJICKOM JOKyMeHTauuu (Puc.).

NmeroTesd u apyrue xapakTepucTUKH, HanpuMep 3asucumocts 12=f(I1)
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Kpussie npenensHoit kpatHocTH Tpanchopmaropos Toka TIIJI-10K: 1-5/5-50/5, 2-100/5-400/5, 3-800/5, 4-
1000/5, 5-1500/5.
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Bb100p TpancpopMaTOPOB TOKA M JONYCTUMON BTOPUYHON HATPY3KH

I/ICXOI[H N3 TOKa HArpys3Kku, €ro pa60qer0 HaIIpsZKCHUA M BUJA 3allIUTHI, BBI6HpaIOT THUII Tpchq)opMaTopa

TOKa U €r0 HOMUHAJIBHBIA KO3 (PUIIMEHT TpaHCchopMaIuu.

HOpSII[OK BBI60pa TpaHC(I)OpMaTOpa TOKa CHGHYIOHIHﬁi
a) OIpCACIAIOT MaKCHUMaJIbHBIN pa60111/1171 TOK 3allIUINacMOro 3JICMCHTA,

6) 1O MAaKCUMAJIbHOMY pa6oquy TOKY 1 HOMUHAJIbHOMY HAIIPSPKCHUIO 3aUIITACMOTO 3JICMCHTA BBI6Hpa}OT

TpaHC(I)OpMaTOp TOKa € COOTBCTCTBYIOIIUM IICPBUYHBIM HOMUHAJIbBHBIM TOKOM I 1 HOM

B) OIpCaACIAIOT pacquHmﬁ HepBI/IIIHHﬁ TOK [ 1pacy > HCXOId U3 CICAYIOIINX COO6pa)KeHI/II712

- IJIA TOKOBBIX OTCCUCK U MAKCUMAJIBHBIX TOKOBBIX 3alIUT C He3aBUCUMOU BBII[Gp)KKOfI BpEMCHHU

A]rl pacd = 1,1 * Ics

- JIs1 MAaKCUMAJIbHBIX TOKOBLIX 3alllUT C OI'PaHUYCHHO 3aBUCUMOU BBII[ep)KKOfI BpPCMCHHU
I = 1,1 * IIS)BH.m.ﬂ.x

- JIs1 TOKOBBIX HAITPABJICHHBIX 3alIUT ,

|

1 pacu

=11 %[

1 pacu K3 BH.max

I') ONPENEIAIOT NpeesibHy0 KpaTtHOCTh K(10).
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1) IO COOTBETCTBYIOIINM KPUBBIM MPEEIbHON KPATHOCTH 151 BRIOpaHHOTO TpaHCPopMaTopa TOKA HaXOISIT
JIOTyCTHUMOC 3HAYCHUE BTOPUYHON HATPY3KH  Zy 1on

€) OMPENEIISIIOT IEUCTBUTENBHYIO PACUETHYIO HArpy3Ky 7 , KOTOpasi 1OJ’KHA PABHATHCS WIH OBITh

H.pacH.

MEHBIIIE JIOIYCTUMOM, T.€.

Z < Z

H.pacd. — H.OOII

Cxembl coeIUHEHUS TPAHCHPOPMATOPOB TOKA.

PeneitHas 3amura nuTaeTCa OT TUIIOBBIX CXEM KOTOPBIEC PA3IIMYAKOTCS PA3JIMYHBIMU BAPUAHTAMU COCIMHECHUS
TpaHc(hopMaToOpoOB TOKa U OOMOTOK peie. [l Kax a0l cXeMbl COeIMHEHUS PACUUTHIBACTCA KOI(PHUITUEHT
CXEMBI. DTOT KO3(P(DUIIMEHT TOKA3BIBAET 8 CKOJIbKO PA3 MOKU 6 peile OMIUYAIOMC OM MOKO8 KOMopble
npomeKam 60 6MOPUYHOU 0OMomKe mpancghopmamopos moka. Takue U3MEHEHHS! TPOUCXOIAT U3-3a TOTO YTO

B JJICMCHTAX pa3JIMYHbIX CXEM BTOPHUYHBLIC TOKHW MOTYT CKJIAJAbIBAOTCA WUJIN BBIYUTAOTCA.




H, |

Ml

— o)

TumnoBble cxeMbl COeITNHEHUSI BTOPUYHBIX 00MOTOK TPAaHCHOPMATOPOB TOKA
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Cxema coennHeHusi TpaHcGOPMATOPOB TOKA B MOJHYIO 3Be31Y.

HopmanbsHbIl peXuM - B peie MPOXoIsiT TOKH (a3, a B HyJIEBOM

Ajg. TA g KA, i
o 2 :n-'-i .; ] i'fl

I -

B ‘,7 .Ifz ;f.l ',7 ' ﬁ.—’IB !

Ic i ; frrif e K ﬁ
C LM, H; g Ae W T,
) o ] s

H, H, KA,
- - —
I.=I . +I ﬁ.-ﬁ 5

Tpexdaznoe K3 - aHanoruyHo HOPMAIBLHOMY PEKUMY.

IIPOBOJIE UX F€OMETpHUUECKasi CyMMa (IIPU CUMMETPUYHOM PEXHUME

OHa paBHA HYJIO).

L%}
-

Kex=1 \

Ia =I—‘;Ib=I—3;If =I—c

nr nr nr

Lp=1g+1Iy+1,

kD) =1



JByxdaznoe K3 - Tok MpoXOAUT TOIBKO B ABYX MOBPEXKIEHHBIX (pa3zax (COOTBETCTBEHHO U B pejfie), a TOK B HEMOBPEKAEHHON

¢daze orcyTcTBYeT. TeopeTuuecku TOK B HYJIEBOM MPOBOJIE TAKKE MPAKTUUECKU OTCYTCTBYET npu 3-X U 2-X (a3uwix K3, HO npu

HEUJCHTUYHOCTH XapaKTEePUCTUK U morpemHnocteid TT B HylIeBOM MPOBOJE B HOPMAITLHOM PEXHUME MPOTEKAET TOK HebataHca,

KOTOpBIN Bo3pacTtaet npu K.3.

Opnnodaznoe K3 - nepBUUHBII TOK K.3. TPOXOJIUT TOJIBKO MO OJTHOM MOBPEkIeHHOH (aze. COOTBETCTBYIONINM €My BTOPUYHBIHI

TOK ITPOXOAUT TAKIKC TOJIBKO 4CPE3 OAHO PCIIC N 3aMbIKACTCA 110 HYJICBOMY ITPOBOY.

A
(1
b ‘E{.r) =1
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Oco0eHHOCTH cXeMBbl: 3aluTa pearupyeT Ha BCE BUABI K.3, U UMEET OJIMHAKOBYI) YyBCTBUTEIBHOCTh

(k03¢ (HULIMEHT YyBCTBUTEILHOCTH MIPU PA3HBIX MOBPEKICHUIX OJUHAKOBBIN). [Ipr Bcex 3aMbIKaHMIX, KpOME
3aMBIKaHHS HA 3€MJIIO, B HYJIEBOM IIPOBOJIE MPOTEKAET FT€OMETPUUECKAsI CyMMa TOKOB B PEJI€, B CIEICTBUU YETO,
TOK B HYJIEBOM IPOBOJI€ MPUOJIU3UTEIIHO PABEH HYJIIO (B HEM MPOTEKAIOT TOKU HeallaHca). Pene B HyJieBOM

MPOBOJIE pEAarupyeT TOJIbKO HA TOKHU K.3. HA 3EMITIO.

Cxema coenHeHnsi TPaHCGOPMATOPOB TOKA U 0OMOTOK peJie B HEMOJIHYIO 3Be3]Y.

] ) TT ycranaBiauBaroTCs B 1B Pa3bl U COSAUHSIIOTCS
4 7. T4 T KA,
; 2y ‘.J AHOJIOTUYHO CXEME 3BE3/IbI.
1
B T\, Hy J1, TJ
i
I C , 7 KA 5 HopManbpHbBIN peXuM - B pelie MPOXOAsaT TOKU (a3, a B HyJIeBOM
o — e i "-i IIPOBOJE UX F'€OMETPUUECKAST CyMMa
e— 1 i — - '1 Iy
C / [,
:. [3 - _"!I . ]{,‘ - _'Q ﬁ
— — r ) f]r | . -
"r"-'—-'r.ra+fc IN =1,+ 1, | A
K, =1 I
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(9 -1

Tpexdaznoe K3 - Toku mpoxoasT 1mo 00ouM pesie ¥ B 00paTHOM MPOBOJIE. |<~
|
|

JByxdasznoe K3 - B 3aBUCHMOCTH OT TOTO, Kakue (pa3bl MOBPEKACHBI TOKH MMPOXOIAT B OJTHOM MITH IBYX pene. Tok B oOpaTHOM
POBOJE MpH 2-X K.3. Mexay ¢azamu A u C, B KoTopbix ycTanoBieHbl TT, ¢ yuetom la=-Ic, paBeH Hy:mt0, a TpH 3aMBIKaHUAX

mexay ¢azamu AB u BC on cootBeTcTBeHHO paBen [o6=Ia u lo6=Ic:

ra— j A |
[=.
Ig=10 /  [y=0 - — B " A
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OIIHOd)aBHOC K3 - cxema pearupyecT Ha OIIHO(l)aSHI)IC K.3. JJMIIb B TCX (ba3ax B KOTOPBIX YCTAHOBJICHBI TT.B CJIICOACTBHH OTOT'O JJIA

3auT OT OI[HOCI)&SHBIX K.3. HC [IPUMCHSACTCA

Ig="0

A

[ s

=

CoenuHenne TpaHc(hOPMATOPOB TOKA B TPEYTOJLHHUK, a 00MOTOK peJjie B 3Be3y

f 4 7 ? TA -f'?; K 44 fﬂ" fﬁ Bropuunbsie ooMoTku TT, coemuHEHHBIE
— . O u—
7 S : Jl —- MOCJIEI0OBATEIbHO PA3HOUMEHHBIMH BBIBOJIAMH, O0OPa3yIOT
B Ha? H:’ KA TPEYTOJIbHUK.
“ u'Ij. w? & I.ﬁ'-fr_‘
L —s
c |m, m J ,
KA I =T
.q:_ .,2‘2 m ..-7 C [ g i .
i, i T goota Is g Is I Ie L
_* ny Ny Ry Ny ny Ny
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Tpexdaznoe K3 - aHanmornyHo HOpMaTbHOMY PEXHUMY.

HByxdaznoe K3 - mpu asyxdaznom K3 B 3aBUCUMOCTH OT TOBPEKICHHBIX (pa3 B pa3HBIX pesie MPOTEKAIOT Pa3HbIC TOKH.

[ToBpexaeHb! ha3bl Toxu B dazax I Toku I;IPeJIe =
AB ”13;1014 2IA | 1B | -IA
B.C If;IOB B | 2IB | IC
C A Li‘x;{)c IA | -IC |2IC

(2) _ 4
ks’ =2
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Opnnodaznoe K3 - npu K3 Ha 3eMi1t0 TOKM HYJIEBOM MOCIEA0BATENLHOCTH HE MPOXOAT B pelie (IPOXOAAT TOJIBKO TOKH MPAMON U
oOpaTHOM MOCIeI0BATENLHOCTH, TO €CTh TOJIBKO YacTh Toka K3); cxema coequnenust TA1-TA3 B TpeyroJbHUK SIBISETCS

KOMOMHHPOBAHHBIM (PUIBTPOM TOKOB MPSMOI 1 00paTHON MOCIEA0BATEIHHOCTH.

[ToBpexaeHb! ha3bl Toxu B dazax I Toku IIBIpeJIe —
A 1131?1:1210 S I B
B IAHIB/IZIICEO i e
C IBI (p:lzlgio R B

(0=
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Cxema pearupyet Ha Bce BbbI K3. Tak kak npu pa3HbIX BUAaX 3aMbIKAaHUN KOI(PHUIIUEHT YyBCTBUTEIILHOCTH Pa3HbIi TO 3alllUTa

HMCCT PA3HYIO YYBCTBUTCIIbHOCTD. Cxema IMPUMCHACTCA B OCHOBHOM JIJIA III/I(l)(bCpCHI_II/IaJIBHLIX 3alIuT TpaHC(l)OpMaTOPOB.

Cxema coenqunenuii ¢ aByms TT u ogHUM peJie, BKIKYEHHBIM HA Pa3HOCTHh TOKOB JIBYX (pa3.

B cxeme Bropuunbie 0OMoTkH TT, ycTaHOBIEHHBIX B IBYX (hazax, COSTUHAIOTCS pa3HOUMEHHBIMU BbIBoAaMu. K
TpaHchopMaTopam TOKa peJie MPUCOSTUHIETCS TaK, YTO MO €ro 0OMOTKE MPOXOIUT TOK PABHBIA T€OMETPUUECKOM

pa3HOCTH (Pa3HBIX TOKOB.

A gq. T4 1,

e KA | HopmanbHBIN pekuM:
—
I -1
a ‘e =
T =<3,
&
"‘?}
Tpexdasznoe K3 - aHATOrHYHO HOPMAILHOMY PEX HMY. k EJ _ ﬁ
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HByxdaznoe K3 - npu K3 B pa3ubix azax ko3¢d. 4yBCTBUTEILHOCTH pa3HBIE.

[Tpu aByxdaznom K3 Ha dpazax A u C B pene noctynaet na Toka [A u IC , koTopbie paBHBI IO BEJIMYMHE U COBNAAAIOT 10 (ase,
T.K. 3TO ofuH ¥ TOT ke Tok K3 netnu ¢az A u C. C yuérom Toro, yto TpaHchopmMaTopsl TOKa COSAMHEHBI HA PA3HOCTh TOKOB U

TOTO, 4TO TOK (ha3bl A TIOCTYIAET B MOJSIPHBIN 32KUM TpaHchopmaTopa Toka, a TOK (a3el C B HEMOJISAPHBIN 3aKUM

TpaHc(hOpMATOpa TOKA, MOTYIUM: [Ipu K3 A-C
F (2) — 9
o =2

[Tpu aByxdaznom K3 mexny A u B wnu B u C B pene noctynaet TOiabKO TOK OJJHOM (a3bl, OTCIO/Ia MOJTYYUM TOK B pelie:

IIpn k3 A-B C-
B

kP =1

X
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Cxema mpuMeHsieTcs 1Jisl 3auThl 0T Mexypaszubix K3, korga oHa odbecrieynBaeT HEOOXOAUMYIO
YyBCTBUTEILHOCTh KOTJIa HE TpeOyeTcs e€ aeiicTBUe 3a TpaHchopMaTopoM ¢ coearnHeHneM ooMoTok Y/D — 11
rpymma. . CxeMa 3aiuThl pearupyet Ha Bce Bubl K3, 32 HCKITI0OUEHHEM 3aMbIKaHUs Ha 3eMITIO (Da3bl, B KOTOPOU
TpaHc(OpMaTop HE YCTAHOBIICH, IOATOMY MPUMEHSETCS TOJIBKO JJIsl ACHUCTBUS PU MHOTO(a3HBIX

MOBPCIKACHUAX.

Cxema coeqnHeHUus TPAHCHOPMATOPOB TOKA B (PIIBLTP

HyJIeBOi/i nocJj1eA10BaTeJIbHOCTH.

Tok B pene nosiBisieTcs TOIBKO MPU 0JHO U AByXda3Hbix K3

Ha 3EMJITO.

CxeMa IpUMEHSIETCS B 3alMTaX OT 3aMbIKAHUW Ha 3EMJITIO.
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IlocsenoBaTe/ibHOE coOelHEHHE TPAHCHOPMATOPOB TOKA

TA KA

Bormjm B iy

i
HyH) HH ,I

. 2

NC)

Harpy31<a, MMOAKJIKYEHHAsI K TpaHC(bopMaTopaM TOKa, pacopenensaeTcs IOPOBHY. BTopI/IqHHﬁ
I, :I_l TOK OCTaeTcsd HEW3MEHHBIM, a HaIlpsDKEHHUE, IpUXoAdIleecs Ha KaXK IBIN TpaHC(bopMaTop
n, 1.7,
TOKa COCTaBJIIECT 2™n
2

Cxema IMPUMCHACTCA IIPHU UCITIOJIb30BaAHUHU MAaJIOMOITHBIX TpaHC(I)OpMaTOPOB TOKa.

Harpy3ka Bropuunoit o0MoTku TT 3aBUCUT Takke OT cxembl ux coeanHenus u Buaa K3. [loaTtomy Harpyska

J0JDKHA OMPENCIISIThCS 111 HanoOoiee 3arpyxeHHoro TT ¢ yuéToM cxembl coeiMHEHUs U 111 Takoro Buaa K3,

IMpHU KOTOPOM ITOJIYHAOTCA HAUXYAIINC PC3YJIbTATHI.

Pacuérnpie hopmyibl 4151 HanboJee pacpoCTPAHEHHBIX CXEM COSAMHEHUS BTOPUYHBIX 00MOTOK TT u mipu
paznnuHbiX BuAax K3 npuBeeHbl B TaOIUIIAX.
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O

Pacuer Harpyskn B 3aBUCMMOCTH OT CXeMbl COEOMHEHWNA 2T 3

ﬂ P r— Zp,q.‘: :l_ Popmynbi ANA onpefeneHnA
r P Bua K3 Harpy3kuv Ha 3axumax
._.m. np —— “p.cp _— BTOPUY4HbIX 0GMOTOK
- g - =
| m‘ Mp p—— b3
| B o :l_. TpexdasHoe u apyxdasHoe Zy.pacy =TnptZp*aep
| A T 4eo =1
| |
OpHodhasHoe Zy-pacy =2r, p¥Zp p¥+Zp.o #nep

PopMynbl ANSA onpefeneHun

Bua K3 Harpy3Kkm Ha 3aXumax
- i BTOPMYHBLIX OGMOTOK
—
Fop — ZP-Q’?
— 7 Tpexdpaatioe Zyy.pacy =\3 Fap*Zp.*Zp.osp lnep
r n.ob
e 0.00p
{ 1 Meyxchasroe AB unu BC Zu.pacu =2lnp+Zp. p+Zp.cep Flaep
[eyxdasHoe 3a

TpaHc-thopmaTtopoM Y/A-11 Zy-pacu =3Tnp+Zp.p+Zp.osp Hnep

MpumMedanna: 1. B copmynbl AOMKHO MOACTaBNATbCA Haubonbluee 3HadYeHue
3arpyxeHHoun dassl).

2. BennunHa rrep BO BCEX criydanx npuHumaeTcs paeHa 0.1 Om.

(ana Hawbonee
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PacyeT Harpy3kn B 3aBUCUMOCTU OT CXeMbl COeaUHEHNA TT

@PopmMmynbl AnA onpefeneHun

pi rm}: }Zn{
B
H[) pr—
C | S|
A r"’-' 1 ZP
F, Z,‘-'
B P r—
-
- - 2
LI

Bug K3 Harpy3Kku Ha saxmmMax
BTOPUYHLIX 0GMOTOK
TpexcasHoe Zu-pacy =V3(2rnp+2Zp) +rnep
OeyxdasHoe AC Zy-pacu =4rnp+21p. +rrep
[eyxdasHoe AB unu BC Zyy.pacy =2p+Zp, #rpep
@opmynbl AnA onpeneneHun
Bug K3 Harpys3ku Ha saXxumax
BTOPU4HbLIX 06MOTOK
TpexdcasHoe unu asyx-pasHoe,
TPEKCbaaHﬂE 3a Zyepacy =3rnp+32p. *Hhep
TpaHccpopmaTopom Y/A-11

OpHodbasHoe

Zu-pacy =2rnp+2Zp +nep
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PacueT Harpyskm B 3aBUCUMOCTH OT CXEMblI COEQWMHEHWA TT

Bua K3

®opMyrnbl ANA onpeaerieHnnA
Harpy3Kkm Ha 3aXxmumax
BTOPHUYHbLIX OGMOTOK

2’ yopacy =0.5 Zy.pacy
Foe 2,.pacy =2rnpt2p, +nep

Bup K3

dopMynkI ANA onpeneneHuna
Harpy3km Ha 3axXumax
BTOPM4YHLIX OBMOTOK

zrﬂ-pacu =2 zu-pacu
Foe zy.pacy =2rpp+2, +rnep
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