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M VIHCTUTYT 3HepreThKK,
MHhopMaLMOHHBIX TeXHOMorMn
W YNpPaBnaoLWwmx cucTem

PejieHAad 3a1IIMTA 1 ABTOMATHKA CUCTEM
IIEKTPOCHADKEHUS

Jleknmsa Ne_
ABtomaTuka PITH cuinoBbIX TpancpopmMaTopos

CocraBuit: Ky3nenos /. b.



AKTHBHAsl 4aCThb MAacCJ/ITHOIO
Tpchq)opMaTopa ¢ PIIH




OcHoBHBIE 3J1eMEeHTHI CHJI0BOT0 TpaHcdopmaTopa ¢
PIIH BoiHOCHBIM KOHTaKkTOpOM (PHT-13)
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1-9—0TBETBNEHUSA PErynnpoBo4HON
obmMmoTKn BH,

710 — marHuTOnNpoBOA;

11 — rasoBoe pene;

12 — BbIXNonNHas Tpyoa;

13 — macnoykasaTerlb,

14 — TpaHcdcopmaTopHOe Macno;
15 — paclwumpuTens;

16 — nepekno4aTens;

17 — ropu3oHTanbHbIV Bal,

18 — KOHTaKTOP;

19 — BepTuKanbHbIN KapAaHHbINA
Ban,

20 — HoOHUYyCcHaa MydgTa;

21— npusog PlH;

22 — peakTop;

23 — Bak TpaHccopmaTtopa; W,
W,er — COOTBETCTBEHHO OCHOBHaA
n perynupoeovHana obOmoTka BH,
W, — obmoTka HH






PIMH - nepekntouyeHue nof, Harpy3Komn

PlH (yctpoiicteo PIH, YPIH - ycTpoiictBo AnA
nepexnyeHna oTBeTBAeHni i 06MOTKN CU10BOIo
TpaHcchopmaTopa nof, Harpy sKoii.

Ycrpoticteo PINH cny»:aat gna perynupoBaHus
HanpsKeHna Ha HU3W el (HN3LWKNX) HanpsayKeHnax
TpaHcdyopmaTopa, BbINO/IHAETCA Ha CTOPOHE BbICOKOIo
HanpsyKeHns (HWKe TOKW, Npole peannsauus).

PerynupoBaHue Hanps»eHnsl MOXXET NPoU3BOANTLCA
aBTOMAaTMYeckn B0 BPYUHYH — AWCTAHLMOHHO UK No
MecTy.

PIMH npegHasHa4eHbl 4nda ctyneH4aToro
perynmpoBaHua HanpseHNA CUN0BbLIX NOHIKAIOLWNX
TpaHcthopmaTopoB Noj, Harpy 3Koil.

Perynupoeanune nog Harpyskoi (PIH) nossonser
nepexnoyatbe 0TBETBNAEHNA 00MOTKN TpaHchopmaropa
6e3 paspbiBa Lienu.

YcrpoiictBo PINH npeqycmatpuBaeT perynuposaHne
Hanpa:eHnda B pasnuyHblX npegenax B 3aBUCUMOCTM OT
MOLLHOCTW W Hanps>keHnsa TpaHcdopmaTtopa (o1 £10 go
16 % cTyneHamu npubnnsutensHo no 1,5 %).




JluHaMu4eckoe OTCIIC)KMBAHUE U3MEHEHUHN Harpy3ku B ceTu. B
3aBUCUMOCTH OT KOHKPETHOU MoJiesiu TpaHnchopMaropa, ero
KOHCTPYKIIUSI TIO3BOJIIET MEHSITh KO dUITMEHT TpaHchopMalvu B
pexxume PITH B npenenax ot £10 go £16 %. PerynupoBka
MIPOM3BOJIUTCS CO CTOPOHBI BEHICOKOBOJBTHON OOMOTKH, TaK KaK TaM
3HAYUTEIHLHO MEHBIIIE CUJIBI TOKA, YTO MO3BOJISIET OCYIIECTBIISThH
MIPOIIECC C MEHBIIIMMU 3aTpaTaMU MPHU BHICOKON HAJACKHOCTH.

YHpaBJ'ICHI/Ie MO>KET OBITh KaK PYYHBIM, TaK U ABTOMATUYCCKHM.




ABTOMaTHYeCKHE PeryaaTopbl ko3¢ uuuenra tpancpopmanum TpaHcHopMaTopoB
CxeMbl aBTOMAaTHYECKOTO PETYJIUPOBAHUS HAMPSIKEHUS HA TTOACTAHIIUAX U3MEHEeHUEM KodduiimenTa TpaHc-
dbopmanuu TpaHcHopMaTOpPOB NPUMEHSIIOTCS TPAKTUYECKU HA BCeX TpaHC(hOpMaTopax, OCHAIICHHBIX YCTPO-
CTBaMU peryyinpoBanus Hanpsikenus noj Harpy3koit (PIIH). CornacHo tpeboBanusm [T, Bce Tpanchopma-
TOPBI IOJKHBI paboTaTh ¢ BBeAeHHOU aBToMaTtukoi PITH, a oTka3 oT mpuMeHeHUsI aBTOMATUKH 10JIKEH ObITh
o6ocHoBaH. [IpuunHOM 0TKa3a MOoxkeT ObITh HenctpaBHOCTH PITH, TomukoBast Harpy3ka, mpuBOsAIIAs K HEI0-
nmycTuMo dyactomy nepexmodyeHuto PITH, ncuepnanue pecypca nepexitoyaressi, HEOOXOAUMOCTh €ro peBU3UU
WJIY 3aMEHBbI Maca.
C 1974 r. oTeuecTBEHHBIE 3aBOIbI, BHITYCKAIOIINE TPAHCPOPMATOPHI, KOMIUIEKTOBAJIN X aBTOMAaTUYECKUMU
perynstopamu Hanpsbkenust (APHT) tunoB APT-1H (BAP) a 3arem APT-1M. [lns nepexitodeHus: oTnaek oo-
MOTOK TpaHC(HOPMTOPOB HUCTOJIb30BAIUCH TTpuBoia PITH, cambiMu pacriocTpaHEHHBIMU U3 KOTOPBIX SIBJISFOTCS
oteuectBeHHbIe [T/I1-1, IT/II1-4¥Y, BcTpoenusbIit 6picTpoaeiicTBytonuit PHTA-35, u 6onrapckue M3-2, M3-4.
OnextpomoTopHbii mpuBo PITH npenHasHaueH i1 CTYNeHYaTOTO MEPEKII0UCHUS OTIIaeK 0OMOTOK TpaHC-
dbopmaropa. [IpuBoa obecrieunBaeT TaKUe PEeKUMBI YIIPABICHUS
* MECTHOE (KHOTIKAMU Ha MPUBOJE);
- JUCTaHIIMOHHOE (KIJIFOYOM CO IIHUTa YIPaBICHHUS);
- aBroMmaruyeckoe (ycrporicreom APHT);

- py4YHOU (MEXaHMYECKOE MEPEKIIFOYEHNE MPH MOMOIIM CIENUATBHON PYKOSTKU HA MPUBOJE).






Yame Bcero, mpusox PITH umeer 9 nim 19 cryneneit perynupoBanus. Kak mpaBuio, nepekIovaroTcs OTHauKU
oobmoTku BH, Torna MakcumaiabHOMY KOJIMUECTBY BUTKOB, T.€. MUHUMAJIbHOMY HAIPSXKEHUIO COOTBETCTBYET « 1 -
e» nmonoxkenue npusoga PITH, a MUHUMabHOMY KOJIMYECTBY BUTKOB M MAKCUMAIIbHOMY HAIPSX>KEHUIO CO-
OTBETCTBYET «n-e». ¥ 2-x 00MoTouHbIX TpaHchopmaTopoB 110/10kB noacraniuii «riry0okoro BBogay «1-e»
nioJsioxkenue npuBosia PITH cooTBeTcTBYEeT MakCMManibHOMY HAIIPSIKEHUIO, a «N-€» - MUHUMaJlbHOMY. Tekytee
nonoxxenue PITH onpenensercs mo numM0Oy ykaszaTens MOJ0KEHUs Ha TPUBOJIE, WIIH 110 3JIEKTPUYECKOMY
yKa3aTeJto MOJI0KEeHHS Ha IuTe yrnpasienus. [Ipu nomydenun komanabl «lIprubaButhy» («Y0aBUThY») MPUBOJIL
PIIH HaunHaeT nepekiItoueHue, IPU 3TOM 3aMbIKAIOTCSI KOHTAKTHI KOHTPOJUIEpa, 00€CIIEYNBAIOIINE EPEKITIO-
YEHWE Ha OJIHY CTYII€Hb, U BBIJAIONIIUE JUIsl OJI0OKA aBTOMATUKU CUTHAN « M JIeT mepeKIIioueHue.

CrpykrypHas cxema yctpoiictea APHT npencrasnena Ha puyHnke. OHa COACPKUT TPU OCHOBHBIX (PYHK-
[IUOHAJIBHBIX 3B€HA: TPAKT PETYJIUPOBAHUS C JBYMS KAHAIIAMHU YTIpaBJIeHUs (Yoaeump — HA NOHWKEHUE Ha-
npsbkenusi, Ilpudasums — Ha MOBBINIICHUE HANPsIKEHUsT); OJIOK yrnpaBiieHus U KouTpoisi b YK, renepatop Tak-
TOBBIX UMITYJIbCOB I'TH ¢ 37IeMEHTOM U3MEHEHUS MIEPUOA CIAETOBAHUS TAKTOBBIX UMITYJIbCOB.

B cocTaB TpakTa peryaupoBaHus BXOJAT CIAEAYIONINE 3JIEMEHTBI: CyMMATOp 1, TaTUMK TOKA 2, 3IEMEHTHI
dbopMUpOBaHUS U U3MEHEHHUS 30HBI HEUYBCTBUTEIBLHOCTH U ycTaBku APHT, usMepenus u pasaeneHust KaHaJloB C

npeoOpazoBaTeasiMu 3; 2JIEMEHTHI BpeMEHU 4 U 5; 3JIEMEHTHI 3anpeTa 6 u 7, UCTIOTHUTEIbHbBIE JJIEMEHTHI 8 1 9.
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Kontponupyemoe Hanpspkenne Uy BeipabaTbiBaeTcs B cymmarope I, BxogHoe Hanpsibkenue Uy cymMupyeTcs ¢
HanpspbkeHueM U, g OT naTunka Toka 2 (OCyIECTBISIETCS TOKOBask KOMIeHcaus). biiarogaps TOkoBoi KOM-
MIeHCAIMK 00ECIIeUYNBACTCS TAaK HA3bIBAEMOE «BCTPEUHOE PETYIHPOBAHUEY, HEOOXOAUMOE JIJISl TTOAACPKAHUS

HaIpsDKEHUS Ha MKUHaX y notpedurens. be3 TokoBoit komnencannu APHT mogaepsxuBan Obt



MMOCTOAHHBIM HAIIPsSXKCHUC B TOM MCCTC, I'’IC OH YCTAHOBJICH, T. €. HAa NIMHAX HI/ITaIOH_ICﬁ IIoACTAaHIINH.

Hamnpsoxenne Ha IMMHAX TOTPEOUTENS Uygpp OTIIMIAETCS OT
HANpPsHKECHUS HAa IIMHAX HU3IIETO HANPSHKEHUS ITATAIOIIEN
noacranunu U, Ha BENMYUHY NMAJACHUS HANPSIKECHUS B JIMHUU U
OyJIeT U3MEHATHCS IPU U3MEHEHUHU TOKA HArpy3KH, MPOXOISIIETO

10 JIMHUA - 1,4

U nomp U n o Im::p ) Zn

rae
Z, — cOnpoTUBIEHNE NUHUM

APHT

CxeMa NOAKJIIOYEHHUS TOKOBOH KOMIEHCAIIUM K
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usMepurebHomy oprany APHT



Yewm OomplIe TOK HArPY3KH, MPOXOSAIIUN 110 JIMHUHU , TEM HUKE OKAXKETCA HaMpsLKeHUeE y notpeoutesns. Jis

TOTO YTOOBI OAIEPKUBATH MOCTOSHHBIM HaNpsHKEHUE y moTpeduTens, usmeputenbHbiii oprad APHT u no-
MOJTHSIETCS] TOKOBOM KoMIleHcauuei. [Ipu BKkIoueHHOM TOKOBOM KoMiieHcauuu (conpotuBieHus R u X ) k

u3meputenbHomy oprany APHT Oyner nmogaBatbcsi HanpsiKEHUE, paBHOE:

[';7 . IH . I Hazp
“nep MK
ki'_’.' kI
roe
Z . — CONpoTUBMEHWe TOKOBOI KOMMEeHcaLuu;

k;, ki — xoacbduymneHTsl TpaHcgopmaLn TpaHcopMaTopOB ToKa U HanNpSXXeHWS COOTBETCTBEHHO.

Ha usmepurenshsbiii opran APHT Oyner nogaBaThes A

Un

Uﬂ=.f(||-|arp)

HAIIPSAKCHUC, ITPOMMOPIHUOHAIBHOC HAIIPAXKCHUIO HA NIMHAX

Unmp

norpeourens U,ymp, ¥ aBTOMaTHKA OYET NOAJIEPKUBATE

MOCTOAHHOC HAIIPSAKCHUC HA IMHAX UMCHHO Y HOTpC6I/IT€J'I}I.

[Ipu 3TOM HampsiKEHUE HA ITMHAX TOJICTAHIIUU OyIeT

|Harp
HU3MCHATHCA B 3dBUCUMOCTH OT TOKA HAI'Py3KH, KaK ITOKA3aHO Ha =

pucynke. Haxnon xapaxrepuctuku U, = f (1,,,,) Oyner Tem 6omblie, yeM 60nbIIe CONPOTUBIICHHE JIMHAU
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«Cupunyc-2-PH»
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OcHoBHble dyHKUNK ycTporcTBa «Cupuyc-2-PH»

 MNoppepxaHne 3a4aHHOro BbIXOLHOIO HanpsKeHus
CUNOBbIX TPaHCOPMaTOPOB Noa HarpysKo

« ABTOMAaTU4YECKOE U py4dHOE ynpaeneHUe npmMeoaomM, a TakKxKe
OUCTaHUMOHHOE NMepeKnoYyeHne CTyrneHel no KkaHany cesa3u

« Bo3aMoxHoOCTb paboThbl ¢ TpaHcdhopMaTopamMn € pacLuenneHHoN
oOMOTKOM N TPEXOBMOTOUYHBIMU TpaHcopMaTopamMmu

« BCTPOEHHbI NOroMeTp — n3aMepeHue 1 oTobpaxeHue
TeKyLleln CTyNeHn perynMpoBaHns ANs NPUBOAOB C PE3UCTUBHbIM
LaTYMKOM MONOXEHNS NpuBoaa

» KoHTponb 3a cocTosHUEM NpuBoda C COOTBETCTBYHOLLEN
cUrHanusauuen n nHgnkaymnen

" EHOI{MPOBKa perynmnpoeaHnA No TOKy, HanpAXeHUw 1 no ANCKPETHbIM
curHanam

* TokoBas KOMMeHCaUuna HanpaxXeHnsda perynmpoeaHna C
BO3MOXHOCTbH KaK CyMMUPOBaHUA, TakK U BbIMUTaHUA OBYX TOKOB

* Bo3aMOXHOCTb NPOXOXOEHUNA «MEePTBbIX» CTyI'IEHEFI npmneoaa
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Ykazavens nonoxeHHA

BAHTIN AHTPARC

Yka3areau noso:xenus PITH (sioromerpni)
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