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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTalMu U 00CAY>KMBAHUS TUPUCTOPHOIO PEeryasiTopa CKOPOCTH JiBUTaTe s
NOCTOSIHHOTO TOKa, UMeHyeMoro jajee no Tekcty “TPC-PB-T{A-460-220", “npeo6pasoBaTesb”
WM “YCTPOUCTBO”.

1. Ha3HauyeHUe

[Ipeo6bpa3oBaTesb IpeJHa3HayeH /[l peryJMpoBaHMs YacTOThl BpalleHUs BaJja
JIBUraTesisl MOCTOSIHHOI'O TOKa NMyTeM BbINPAMJIeHUS Tpex(da3sHOro NepeMeHHOr0 HalpsKeHUs
Y peryJIMpoBaHUs ero JelCcTBYyIOLlero 3HaueHus: Ha 06MOTKe KOps U 0OMOTKe BO30yKJeHHs.
PerynupoBaHue ocyliecTBJseTCA 3a CYeT M3MEHEeHUS yrya 3aJlep>XKW OTIUpPAaHUA CHUJIOBBIX
TUPUCTOPOB.

1.2 Tllpeo6pas3oBaTesib MOXET paboTaTb B pexUMe CTabUIU3aLUKA CKOPOCTU MpPH
NOJAKJIIOUEHHOM  CHUTHajle  OOpaTHOW  CBA3M  OT  TaxoreHepaTtopa. MHHHMaJsbHas
cTabuan3upyeMasl 4acTOTa BpallleHHUs BaJsla 3J1eKTPOJABUraTe s IPU PaBHOMEPHOM Harpyske —
50 06/muH. [lpu HemoJK/JIOUYEHHOM CHUTHaJsie 0OpPAaTHOU CBA3U OT TaXOTeHepaTopa YCTPOUCTBO
He CTabW/IM3MpyeT 4acTOTy BpallleHusi Baja JABUraTess. B sToMm ciydae Henesecoo6pasHo
MCI0J1b30BaTh Npeo6pa3oBaTeib AJ1s1 peryJMpoBaHUs YacTOThI BpalleHUs B AuanaszoHe oT 0 10
20% oT HOMHHAJIbHBIX 060POTOB JABUraTeJisl, TaK KaK B 3TOM Jualna3oHe CKOPOCTb BpallleHUs
OyZeT CUJIBbHO 3aBUCETh OT KOJIeOAHUI HAarpy3KH U Hallps>KeHHUs CeTH.

[Ipeo6pa3oBaTesib HEJb3s1 UCIOJIb30BAaTh JJIS1 3JIEKTPONUTAHUSI €MKOCTHOW Harpysku(
npeo6pa3oBaTesid 4YacTOTbl, aKKyMyJsATOpHas 6aTapesd W T.I.) U NPUOOPOB, COJepKalLUX
3JIEKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPHUHTEPbI, TeJEeBU30Pbl, TeJEKOMMYHHUKAI[HOHHOE
060py/l0BaHUE U T.[.). ITO MOXET MPUBECTU K BBIXOAY U3 CTPOS KakK nmpeobpa3oBaTeJis, TaK U
nuTaeMblx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IOJIOMKY O0OpyZOBaHUs HeceT
OTpe6HUTeb, a FTapaHTHUHHbBIE 00513aTE/IbCTBA U3TOTOBUTEJIS HE AENUCTBYIOT.

[Ipeo6pa3oBaTesb HeJb3s HCIOJAb30BaTh JJ yNpaBJeHUs MeXaHU3MaMU Mo beMa-
ONyCKaHHUA — NOJ'beMHBIX KPaHOB, Jie6e/J0K U T.II.

1.3 PerysvpoBaHMe HanpsbKeHUs] HAa Harpyske OCyIleCTBJISIeTCS OJJHOBPEMEHHO 110 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.4 [IlpeobpasoBaTesb MOXeT MNPUMEHATbCA KakK /s PYYHOro peryJupoBaHUS
HanpsPKeHUs1 Ha Harpyske, AJisg 4ero npejiHa3HauyeHbl KHONKU W NepeMeHHbId pe3ncTop Ha
nepejHell mnaHesnd 1mKada, TaK M [AUCTAaHLMOHHOIO yIHpaBJieHUs] B COCTaBe€ CUCTEMbI
aBTOMaTHU3aLMU. B kayecTBe ynpaBJSOLIMX CHTHAJIOB MOTYT IPUMEHATHCA:

A) cranpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

Komanay paspeleHus jisi paboThl YCTPOMCTBA MOKHO MOJATh KaK BPYYHYIO C MOMOLIbIO
TyMOJiepa Ha JIMIeBOW MaHeJ U, TaK U JJUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIIME KJIEMMBI.

Bbibop curHajsa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHPOBAHUSL.
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1.5 Ilpeo6pa3oBaTenb  SBJASETCSA

YCTPOUCTBOM. Bce

MHUKpPONPOLLECCOPHBIM
3alMporpaMMHUpPOBaHHbIE
3HeproHe3aBUCUMON aMATH MUKPOIpOLieccopa.

IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKU XpaHATCH

1.6 YcTpoicTBO oToGpakaeT Ha AHWCIJIee TeKyllue JaHHble O BeJHWYMHE 33/aloliero

CUTHa/Ia, TOKEe Harpy3KH, BbIXOJHOM
IpOrpaMMHUpyeMbIX YCTAaBOK U KOJbl OIIUOOK.

1.7 Ilpeobpa3oBaTesib HUMeeT LHUPOKUU KOMILJIEKC
byHKIIMOHMpOBaHUe

O6eCHe‘{I/IBaIOI.LU/IX HaJgeXxXHoe

HaIllpAXEHUH,

pexumax paﬁoTbI, 3HA4YE€HHA

3all[UT U AaBTOJIUAarHOCTHKH,
YCTPOWCTBA U  CBOEBpEMEHHOe

I/IHCI)OpMI/IpOBaHI/Ie HOTpe6I/ITeJ]H 0 BO3HUKAOIINX HEUCIITPABHOCTAX U UX YIIPpEXKAECHH €.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA IPUBEAEHBI B Tabsule 2.1

Ta6suna 2.1 - Texuudeckue xapaktepucTuku TPC-PB-TH-460-220

KosinuectBo ¢as

3

CeTb

3x380 B, 50 I'y

BbIXO,ELHoe HalpAXeHue Heln AKopA

0..460 B, perysiupyemoe

Bbixo/lHOe Hanpsi?KeHHUeE 11eNU BO30yKAeHHUs

0..220 B, perysqiupyemoe

Hanvyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS

Ja

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'O
BBIKJIKOYATEJIA

Het

PeBepc TUpPUCTOPHBIN N0 LIeN U AKOpS
PeBepcoM( NpOTHBOBKJIIOYEHUEM) UJIN
TopmoxkeHnue JMHaMu4eckoe( TpebyeTcss TOpPMO3HOU
pesucTtop)
Crnoco6bl peryJIMpoBaHMsl HallpsiXKeHUsI da3oBbIN

BcrnoMoraTesibHOe MUTaHUE [1J1S1 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y

HoMuHa/nbHBIN TOK IpeobpasoBaTeis A5
NUTaHUSI OOMOTKH SIKOPS

40, 80, 125, 160, 200, 250, 315, 400, 500, 630,
800, 1000, 1250, 1600, 2000, 2500, 3000 A

HoMuHanbHBIN TOK Ipeobpa3oBaTes /14

13,22,35,50A
NMTaHUs 0OMOTKHU BO30YK/leHHUs
Peryvpyrouun 3jieMeHT Tupucrtop
KoadounneHT 06paTHOM CBSI3U 10 CKOPOCTHU 1..50 peryaupyeMbli
MuHMMa/bHasA cTabuan3upyeMas 4acToTa 50 06/MuH

BpallleHUs

HecTabu/sbHOCTb CKOPOCTH NPU U3MEHEHUHU
Harpy3KH Ha BaJsly ajieKTpoaBuratess ot 10%
710 90% OT HOMUHAJIbHOU

0,5-5% B 3aBMCHMOCTH OT KO3pULEeHTa
06paTHOU CBA3U

BpeMs cTabu/M3anuy CKOPOCTH MPU CKAYKe
HalNps>KeHUs1 CETH UM Harpy3ku Ha 10%

0,5 cek

Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3UCTOP, KHONKHU MaHe x
ynpaBJieHUs

BxoJ ynpaBJ/ieHus1 / BXOZHO€ CONPOTHUBJIEHHUE

0-10B / 20 xOm
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0-20 MA /91 OMm
4-20 MA /91 Om
[I1aBHBIM MYCK U OCTAHOB 0..25 cek
HanKanus mnaxo-KpHCTannWjecxnﬁ VHJUKaTOp 32-
CUMBOJIbHBIH, 3 CBETOAUOA
2 lIporpamMupyeMbix pesie 220 B 5 A.
Jlono/IHUTE/IbHbIE KOHTAKThI BeixogHou curHas: “Pabora”, “ABapus”,
“I'oTOBHOCTB”
3amyTa: KOpOTKOE 3aMblKaHMe Ha BbIX0/Jle JJIeKTpOHHAas 3aUlMTa
3aujyTa: neperpyska JJUTeJbHbIM TOKOM JJIeKTpOHHAad 3allMTa
3almura: neperpeB TUPUCTOPOB Jatyuk Temnepatypsl 80 C
3anjuTa: noteps ¢a3bl UM “caunanue” gpas JdJIeKTpOHHasi
3amuTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHAas
[leperpy3ouHas cnoco6HocTh( AercTBytouiee | [=1,51H - 20 cek, [=1,25 In - 60 cek, I=1,1 In -
CpelHEKBaJJpaTUYHOEe 3HaUYEeHHe) 2 MUH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3]
3aMblKaHUsI( aMIIMTYAHOE 3HaYeHUe)
TouyHoCTh NOAAEPKaHUSA BBIXOJHOTO
HanpshKeHUs B peXKMMe CTabuau3anuu 2% Un
HanpsKeHUs
Bpems cTabu/M3aLUy BbIXOAHOTO
Halps>KeHUS NIPU CKa4yKe HallpsSKeHUs CeTH Ha 2.3 cek
10% B pexxuMMe cTabMJIM3aLUM HalPSXKEHUsl
CTeneHb 3alMIIeHHOCTHU P41
OxTaskeHue [IpuHyiuTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUJITOpA 50000 yacoB
TeMnepaTypa oKpy:Karwlleu cpeabl 0.40C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
sonsmus 2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yIpaBAsALAMHU LensaMu
PexxuM paboThl JnutenpHsbly, [1B = 100%
CpoK aKcmyaTanuu He menee 10 sieT
['apaHTUs 12 mecsiueB

Jl71s1 paboThl Npeobpa3oBaTesisi HE06XOAMMO JiBa HanpsikeHUs. OlHO HanpsKeHHe Yyepes
TUPHUCTOPBI BBINIPSAMJISETCA U KOMMYTUPYeTCS Ha Harpy3Ky — OHO Ha3bIBAeTCsl CUJIOBbIM
HanpsKeHUEM; pyroe Halpsi>KeHHe UCI0JIb3yeTCsl /I MUTAHUsl CUCTEMbI YIIPaBJIeHUs — OHO
Ha3blBaeTCs BCIIOMOraTesbHbIM. BcmoMoraTeibHOe Hanpsi)KeHUe peKOMeHAyeTcs oAaBaTh OT
JIMHUU € “UUCTBIM” MUTAaHUEM, TO ECTb OT CETEH, B KOTOPHIX OTCYTCTBYIOT UCTOYHUKHU CUJIBHBIX
IIOMeX, TaKHe KaK CBapOYyHble aNnapaThl, 3JIEKTPOJBUTATENH U T.J.

2.2 lIlpeobpa3zoBaTe/ib NpeHa3HAYEH [IJIF SKCIJIyaTallUK B CIey0LIMX YCI0BUAX:

A) 3aKpbITble B3pblBO6e30IacHble NOMelleHNs 6e3 arpecCUBHBIX 1apOB U I'a30B;

B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 60Jsiee 90 % 6e3 KOHAeHcalur
BJIary;

') atmocdepHoe gaBieHue oT 84 no 106,7 klla;

) mecto pacnosioxkenus o 1000 M Hag ypoBHEM MODS;
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E) oTcyTcTBHe BO3JeiCTBUA NPAMBIX COJTHEYHBIX JIy4el U JpYyTUX UCTOYHUKOB HarpeBa;
2K) oTcyTcTBHE BUOpaLu U yAApOB.

3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA
3.1 BHyTpeHHee YCTPOUCTRO.
BHelHU# BUJ npeobpa3oBaTeJis NpeAcTaB/aeH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu#M BU/J| Ipeo6pa3oBaTes

C nmpaBo¥ CTOpPOHBI pa3MellleHa MaHe/b yNpaBJeHUS U OpraHbl ynpaBJeHHUs NMHUTAaHUEM
0OMOTKH $IKOpsl, cJeBa IIKada - MaHeJb yHpaBJeHHUS] U OpraHbl yHpaBJeHUs NUTaHUEM
BO30Y K/ €HUSI.

Ha sin1ieBbIX aHe X pa3MellalTcs 3J1eMeHThl MHAUKAIUK U yIPaBJIeHHUS:

A) cBeToauoanb! “Pabora”, "B” 1 "H”;

B) cBeToguon “ABapusa”

B) Tym6.uep “PaboTta”;

) Tym6siep "HanpaBsienue”

J1) *KUJKO-KPUCTA/TUYECKUN UHIUKATOP;

E) kHonkwu “Ilp.”, “®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;

K) 2 pyyku BCTpOeHHBIX IepeMeHHbIX Pe3UCTOPOB;

3) KHOIKa aBapUHHOT0 OCTAHOBA.

BHyTpH mikada pa3MenianTcs:

A) xnemmHuku XT1-XT4;

B) TupucTOpHbIE MOAYJIH;

B) paauaTopbl OXJIKAEHUS;

[') mnaTel cucTeM ynpaBJeHUs;

/1) aBTOMaTHuyeckui BbikitoyaTeand QF1;

E) aaTynku ToKa

7K) BeHTUIATOPBI OXJIXKIeHUS

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.
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B kayecTBe peryJjupymrouiero 3JieMEHTa B YCTPOWCTBE MCHOJIb3YIOTCA TUPHUCTOPHbIE
MOJyJIM, KaK[bld H3 KOTOPBIX COJEPXKUT MO JBa TuUpUcTopa. CHUI0BOe HampsiKeHHe
NoJK/A04YaeTcsl K KkKieMMHOM KoJsioake XT1. Ha siMueBod mnaHesu pasMelleHbl 3J€MEHThI
VH/JWKALUU U ylipaBJeHus. BHelllHWe poBo/Ja Y Kabesu /i1 NOAKJIIYEeHUs HaNPSXKEHUs CeTH,
Harpy3Ku W Iiened ympaBJieHUs] BBOASATCS B IKad Cc HKHeH cTOpoHbl. llenu ympaByieHUs U
CUTHa/JAM3alMd NOAKJJIYalTCcd K KiaeMMHUMKaM X1, X2 ¥ X4 CcOOTBETCTBEHHO Ha IjaTax
ynpaBJieHus.

PexxuMbl pabOoTEhL
[Ipeo6pasoBaresib B JIIO60M MOMEHT HAaXOAUTCA B OJHOM M3 PEXKHUMOB PabOThL. ITH
PEXUMBI IepevrcieHbl B Tadsule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI Mpeobpa3oBaTeJist

Ha3BaHue pexxuma [TosgcHeHue

B 3ToM pexuMe MMIyJIbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO HeNpepblBHO  0XMUJAaeT KoMaHJAbl “Pab6ora” wam
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTByIOLIMK pexuM. Ha wuHAMKaTOope B IMepBOH CTpOKe
oToOpaxkaeTcs Hajnuch “'OTOBHOCTB”, a BO BTOPOUM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/laHUs

B sToT pexum I[IpeobpasoBaTesip nepexojUT NPU HAJTUYUU KOMaH/bI
“PaboTta”. Ilpy 3TOM Ha BCe THUPUCTOPHI MOJAAITCH yNpaBJAKOLIAE
MMIYJIbChI, HA Harpyske NpPUCYTCTBYeT HampspkeHWe. Ha uHaukatope
OTOOpaXkaeTcsl TeKyllee 3HaYeHUe CUTHaJa 3aZjlaHusl, BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss kKoMaHAabl “Cton” ycTPOMCTBO
nepexoauT B pexxuM “'OTOBHOCTD .

“Pabora”

B aToT pexxum I[Ipeo6pa3oBaTesib NEPEXOJAUT MPU PETUCTPALIUU KAKOU-
JIUO60 aBAapUUWHOU CUTyaluu. MMmyJsbchl yHpaBjeHUsT Ha CHJIOBbIE
TUPUCTOPBHI He MOJAITCS. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cutTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBUSI aBapuHWHOW cuTyauuu [lpeobpa3oBaTesib  MOXKeT
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” uau “ToToBHOCTBL” B
3aBHCUMOCTHU OT BHU/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPAaMMHUPOBAHHbBIX
HacTpoeK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSICHSIAs HAAIUCh

PexxuM nmnpeaHasHayeH /il 33J/laHUsl 3HAYEHUH NPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
noZlayd THUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIIee
“IIporpaMmMupoBaHue” | 0OTOOpaXkaeTCs Ha3BaHUeE TEKYILeH Mo/Jiesid Tpeob6pa3oBaTeis).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MoAa4yy KOMaH/bl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mnepBol cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIUM, BO BTOPOU CTpoKe — 3HauYeHHe QYHKIUM H( HJIH)
NOsICHEHHE
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3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

KoHcTpykTuBHO [Ipeobpa3oBaTesib BBINIOJHEH B BH/le MeTaJJIMYECKOTO HAaBECHOr'O HWJIU
HanoJsibHoro mkada. Ha mnepesHell naHes M MMeNOTCA OpraHbl YNpaBJeHUs U HHAWKALWH,
nepevyucaeHHble B Tabule 3.2

Tab6suua 3.2 3/1eMeHTbhI YIIpaBJeHUsl U MHAMKALUMK Ipeobpa3oBaTeist

OpraH ynpasJ/ieHus wiu | HasHauyeHue
WHAUKALUHU
ABTOMaTHYECKU 3amuTa 1emnei ynpaBJjeHus

BbIKJIO4aTe b QF1

Csetoauopn “Pabora”

l'oput B pexxume “Pabota”

CseToguop “B”

WHuKkalus HanpaBJeHUs BpalleHus "Bnepen”

Csetoguon “H”

Wuaukauus HanpaBJ/eHus BpauieHus: "Hazag”

Ceetoauon “ABapus”

[oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXUM paboThbl, 3HAYEHUS

WHJMKATOP IPOrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBIH pe3ucTop | YnpaBJ/ieHHe BbIXOJHBIM HANPSDKEHHUEM B PYYHOM peXUMe
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

Tym6sep “HanpaBiienue”

Jl11 M3MeHeHUs HaNpaBJieHUs] BpallleHUsl JBUraTesisi B Py4HOM
pexume

KHonka “IIporp”

14 BXoJla/BbIX0Jja B PEXKUM IPOrPaMMUPOBaHHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HaYeHHUs.
KHomnka “>" Jl1sl yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BeJIMYHUHbI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUs] MPOrPaMMUPYEMOU BeJTUUUHbI
KHomnka “ABapuiiHoe [ HeMeJJIeHHOTO CHAATUS BBIXOJHOTO HaNpshKeHUs IpHU
OTKJIIDYeHHE” BO3HUKHOBEHHU aBapUHWHOW CUTYaLUH.

3.4 Ha3zHayeHue KJeMM KJIeMMHbIX Kosoaok XT1-XT4, X1, X4 npuBejieHO B Tabsuie 3.3.
KiiemmHbIe koo4kU X1 ¥ X4 pa3Mel[al0TCd Ha IJ1aTe YIpaBJAeHUs.

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMBI

XT1 1 A ®aza A nuTamwuiey ceTu
XT1 2 B ®a3za B nuTaronieit cetn

XT1 3 C ®a3za C nuTarolen ceTn

XT2 1 +Us Jis1 coeHeHUsI ¢ 06MOTKOM sikopsi( Beixoa “muitoc”)

XT2 2 -Usa Jnsi coennHeHus c 06MoTKo# sikops( Beixon “mMmunyc”)

XT3 1 +UB Jns coenuHeHus c 06MoTKOM Bo36yxaeHusi( Boixog “nutoc”)
XT3 2 -UB st coeiHeHUsI ¢ 06MOTKOM Bo36yxaeHus( Boixona “MunHyc”)
XT4 1 Tr+ 1 noiK/II0YeHUd TaxoreHepaTopa

XT4 2 TI- [ noK/II0YeHUd TaxoreHepaTopa

X1 1 3B Hanpsxenue 3 B 111 noAK/II04eHNS BHEIIHETO TIepeMeHHOTr 0

pesucTopa

X1 2 Uynp | [linsg nojgayu aHasorosoro curdaza 0.10 B

X1 3 Iynp Jlnst nomauu aHasorooro curtana 0(4)..20 mA

X1 4 Rynp | i noAK/IF0YeHUs CpeIHEr0 BbIBOJJA BHELIHETO




"3Bezna InexktporHnka” https.//zvezda-el.ru/

nlepeMeHHOr0 pe3ucTopa
X1 5 AGND | O6muii /15 aHAJIOTOBOTO CUTHA/IA YIIPABJIeHHUS
X1 6 Ay 1 mojayy cUrHaJjia AUCTAHLMOHHOI0 YIIpaBJIeHud
X1 7 GND | O6wuii
X2 6 B/H 19 AMCTAaHLIMOHHOTO U3MEeHEeHUs HallpaBJIeHUs BpallleHUs
JIBUraTess
X2 7 GND | O6wuii
X4 1 HP P1 HopMa/ibHO-pa30MKHYTbIM KOHTAKT 1-ro nporpaMMupyemMoro
peJse
06wy | O6mMi KOHTAKT 1-ro nporpaMMupyeMoro peJie
X4 2 P1
X4 3 H3 P1 HopMa/ibHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMupyeMoro
peJse
X4 4 HP P2 HopMa/ibHO-pa30MKHYTbIM KOHTAKT 2-I0 IpOrpaMMHpyeMoro
peJse
06wy | O6mMK KOHTAKT 2-T0 NPOrpaMMUpYyeMOro peJie
X4 > P2
X4 6 H3 P2 HopMa/ibHO-3aMKHYTBIM KOHTAKT 2-I0 IPOrpaMMHUpPyeMOro
peJse
X4 7 HP P3 HopMa/ibHO-pa30MKHYTbIM KOHTAKT 3-I0 IpOrpaMMHUpyeMoro
peJse
06w | O6mMK KOHTAKT 3-TO NPOrpaMMHUpPYeMOro peJie
X4 8 P3
X4 9 H3 P3 ;I;)J}l)el\’laﬂbHOGaMKHYTbII/I KOHTAKT 3-Tr0 IPOrpaMMUpPyeMoro

Pesie 3, pa3MellleHHOe Ha IJlaTe yNpaBJeHUs BBIIPAMHUTEJsSI OOMOTKM BO30YXKJeHus,
3a/1eMiICTBOBAHO JJ15 [10JJa4M CUTHaJIa 6JIOKUPOBKU NIPU MOTEPHU 110J1S1 BO30OY K eHHUS.

3.5 Br160op cnoco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKU TyMmbJsiepa “PaboTta” B

noJioxkeHue “Bky1” WM AMCTAHLMOHHO — MyTeM 3aMbIKaHHUs KJIeMM 6 U 7 KJIeMMHOM KoJIoKH X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHUEe PYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ WU
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsioAkH X1, 03HavyaroT koMaHay “Cton”.

M3MeHeHHWe HampaBJ/ieHUS BpallleHUs MOXHO OCylleCTBUTb MECTHO - MepeBOJOM
pyKOsITKH TyMbJiepa "HanpaBsieHue” B mosoxenus "Bnepen” wau "Hazaa” — uau JUCTaHIIMOHHO
NyTeM 3aMblKaHHUS/pa3MblKaHUsI KJIeMM 6 U 7 KJIeMMHOM KOJIOJKU X2.

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YIpaBJIeHUS] OCYIeCTBJSAETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

3.6 Bbi6op 3aiar0l1ero cCUrHaJja

YnpaB/isTh ypOBHEM BBIXOJHOTO HANpPSDKEHHs NMpeoOpa3oBaTesisi MOXXHO MECTHO HJIH
JIUCTAaHIIMOHHO. MeCTHO MOKHO YIPaBJISATD:

A) xkHonmkamu “>” u “<”. HaxkaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYeHHE
3a/lal0lero CUrHasia, a HaXKaTHe U yZiep>KkaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpOEHHBIM NEepeMeHHbIM pPe3UCTOpOM. HaxoKJeHWe PUCKU PYYKH MepeMeHHOTo
pesrcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYEHUSIM 33/1al01ero CUrHaJjIa.
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[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCcTBEe VIPABJSKIIUX CUTHAJIOB MOTYT
NPUMEHSThCS:

A) ctaHzapTHBIA aHas0ToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) craHZapTHBIN CUTHAJI aHAJIOTOBBIH 4...20 MA.

') BHENIHU I TepeMeHHbIN pe3ucTop conpoTusieHreM 1..10 kOm.

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIIYeHHs (
npunoxxeHe A) u Tabauuedl 3.3. BbI6Op HCNOJIb3yeMOTo CUrHaja OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JUCIJIee B IPOLeHTaX OT MaKCHMaJbHOI0, BOJIbTaX MM aMmIiepax, HanpuMep U3z=70%, U3=50
B, 13=30 A.

3.7 Ucnosb3oBaHye QYHKIUU aBTOMATUYECKOT0 IOBTOPHOI'0 BKIOYEHUS

[loBeieHue mnpeobpa3oBaTesisi TMOCJAe MpoBaja CUJAOBOTO WA BCIOMOTaTeJbHOTO
HalpsPKeHUs1  ompejesisieTcl  3HadyeHHWeM  QYHKUUKM  NOBTOPHOro  BkjwuyeHusa  F3,
yCTaHaBJIMBAEMOI'0 MPOrpaMMHO( CM. IYHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YypOBeHb, ecad OoJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAabl “Pabota”
[Ipeo6pasoBaTesib nepexoAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4ecKkoe IIOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE HaNpsi>)KeHHe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYKMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYeETCs coobleHrue 06 ounbke. B TakoM nosioxenuu [IpeobpasoBaTesib 3a6J10KUPOBaH
Y Ha Harpyske HeT HamnpsikeHus. YToObl ero pa36JIoKUPOBaTh, HYXKHO MoJaTh koMaHAy “Ctom”,
nocJjie yero [Ipeo6pasoBaTesib nepeiieT B pexxuM “'0OTOBHOCTD”.

[IlpuMeHeHue ¢pyHkuU F3 npousitocTprpoBaHoO HA PUCYHKe 3.2:

A

HanpsxeHwne cetu

- T
Komanga “Pabota”

= T
BeixogHoe Hanpsxenwe, F3=0

- 1
BeixogHoe HanpskeHwne, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bri6op yHKIMU IPOrpaMMUPYEMOro peJie
Ha kyieMMHy10 K0JI0AKYy X4 mJIaThl yIpaBJeHUs BhINIPSMUTENS 0OMOTKHU SIKOPS BbIBE/|€HbI
KOHTAKTbl IPOrpaMMHpyeMbIxX pesie. B 3aBucuUMOCTH OT 3HaYeHUs GYHKIUN F4-F6( cM. NyHKT
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7) peJsie MOTYT ObITb HEAKTUBHBIMU WJIU BBINOJHATH (PYHKIMIO CUTHAIM3ATOPA CJEAYIOIINX
COOBITUH:

A) [Ipeo6pasoBaTesib HAXOAUTCSA B pexkruMe “'OTOBHOCTD;

b) Ilpeobpa3oBaTesib HaX0AUTCS B pexxuMe “PaboTta”;

B) [Ipeo6pazoBaTeib HAXOAUTCS B pexkxuMe “ABapus’”.

[) JuHaMuyeckoe TOpMOKeHHe. KOHTaKTbl peJie UCNOJb3YIOTCHd [AJs KOMMYTaluu
CUJIOBOTO KOHTAKTOPA, MOAK/I0YAKIIEro TOPMO3HOH pe3UuCTop K 0OMOTKe SKOPS.

KoHTakThl NIporpaMMUpyeMoro peje MOXXeT KOMMyTUpOBaTh HanpsikeHue 220 B 50 'y u
TOK 5 A.

Pesie 3, pasMellleHHOe Ha IJlaTe yNpaBJeHUs BBIIPSAMHUTEJsSI OOMOTKM BO30YXKJeHus,
3a/1eMiICTBOBAHO JJ15 [10JJa4M CUTHaJIa 6JIOKUPOBKHU NIPU MOTEPHU 110J1S1 BO30OY K eHHUS.

3.9 I1J1aBHBINU IYCK U OCTAHOB

[lpyuMeHeHUe QYHKUUK MJIaBHOTO NMyCKAa U BBIKJIIOYEHUS MO3BOJISIOT MNPeOTBPATUTH
CKAYKHU HaNpsiPKeHUsl CeTH, 00yCI0BJEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3Ku, a TaKXkKe
YMEHbIIUTh MYCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MycKa U BbIKJIOYEHUS 33Jjal0TCS B IpeiesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.10 Hu>KHWY ¥ BepXHUY IIpeJieJibl DeryJIMPOBaHUSA

HmxkHUM U BepxXHUH Npenesibl pPeryJupoBaHUsT COOTBETCTBYIOT MHUHHUMaJbHOMY U
MaKCUMaJIbHOMY 3HAaYEHHWI0 YINPaBJSAIIIEr0 CUrHa/IA. YCTAaHOBKA 3TUX 3HAYEHUU MO3BOJISIET
YCTAaHOBUTb T'PaHMIbl [MANlAa30HA, B KOTOPOM Oy/eT BECTHUChb PEryJUpOBaHUE BbIXOJHOIO
HanpsbKeHUs1 B NPOLEHTaX OT HOMHUHaJ/JbHOro. Ec/iM yCTaHOBUThH 3HaueHUE [JIS1 HUXKHEro
npegesa paBHbIM 0%, a A1 BepxHero — 100%, To peryiupoBaHue Oy/ieT peaju30BaHO BO BCEM
JlianasoHe — OT HyJis 10 MaKCHMaJIbHOTO.

JuckpeTHoCTb peryavnpoBaHus coctasJseT 0,1%.

3a/laHre 3HaYeHUW HI)KHETO U BEPXHETO Npe/iesIOB PeryJupoBaHus Jiisi $a3o0BOro MeTo/ja
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM GyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 Pex<uM orpaHUYeHUA TOKA

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe OTPaHWYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe HAa TUPUCTOPBI TaKUM
06pa3oM, 4TOObI TOK OOMOTKH He IpPeBbICUJ 3aJlaHHOe 3HaueHue. /laHHasA GYHKIMSA N03BOJISAET
TOYHO OrpaHHUYMUBATHb IMYyCKOBble TOKM Ha YpOBHe He 0oJiblle HOMHHAJbHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUUs
BKJIIOYaeTCd M OTKJIYaeTcad IporpaMMHUpoBaHuMeM ycraBku F17=1, a BeJIMYMHA
MaKCUMaJIbHOTO TOKa 3a/aeTcs ycTtaBkor F22( cM. myHKT 7).

3.12 PexxuM cTabUIN3AMY TOKA
[Ipeo6pasoBaTesib MOXKET paboTaTh B peKMMe CTaOUJIM3alLMU TOKA, B KOTOPOM CHUCTeMa

ylnpaB/JeHUs aBTOMaTHYeCKM H3MeHseT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
o6pa3oM, UYTOObI NOJJEPKUBATb TOK OOMOTKM $SIKOpSA Ha 3aJjaHHOM ypoBHe. To4yHOCTb
cTabuar3anyu Toka - 2% OT HOMHUHAJIbHOTO TOKa peryJisiTopa, BpeMs CTabUJIU3aL UK TOKA NpHU
CKauKe ceTeBoro HanpsbkeHUs Ha 10 % - 2.3 cek. CurHas 3ajiaHusi OTOOpakaeTcsl B aMIlepax,
HanpuMep I3 = 27 A. DyHKIMA BKJIWOYAETCSd M OTKJ/IIOYAETCS NMPOTPaMMUPOBAHUEM YCTaBKU
F17=2, a BeJiMYMHA MHHHUMaJIbHOTO W MaKCHMaJIbHOTO TOKa 3ajaeTcs yctaBkamMu F21 u F22(
CM. IyHKT 7).
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3.13 PexxuM orpaHvyeHUd HaNpsXKeHusd

[Ipeobpa3oBaTesb MOXeT paboTaTh B peXHWMe OTpPaHUYEHUs HaNpsKeHWs, B KOTOPOM
CUCTeMa ylnpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBHe HAa TUPUCTOPHI
TaKUM 00pa3oM, YTOOBI BbIXOJJHOE HaNpsKeHHEe Ha 0OMOTKe SIKOpS He MPEeBbICUJIO 33/laHHOE
3HadyeHHe. PyHKLIMUA BKJ/IOYAETCH U OTKJ/YaeTCs NporpaMMUpoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCMMaJIbHOT'O HaNpsiXKeHUs 3aZaeTca ycraBkor F20( cM. nyHKT 7).

3.14 PexxuM cTabuAM3alMU HANPSKEHUS
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HANpsKeHHs, B KOTOPOM

cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKMM 00pa3oM, YTOObI MO//lepP>KMBATh HaNpsKeHHe Ha 0OMOTKe SIKOpsl Ha 3a/JaHHOM YpOBHe.
ToyHOCTh cTabuaM3aLUM HanpskeHUs - 2% OT HOMMUHAJIBHOTO HAIpsKeHUsl CeTH, BpeMs
CTabu/IM3alMy NMpPU CKauyKe ceTeBoro HamnpsbkeHus Ha 10 % - 2.3 cek. CurHana 3ajaHus
oToOpakaeTcsd B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTKJ/IOYAETCS
nporpaMMUpoBaHueM ycTaBku F17=4, a BeJMYMHA MHHHMaJbHOTO W MaKCHMaJbHOTO
HanpspKeHU# 3ajaetcsa yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 Pexxum CTa6I/IJII/IBagI/II/I TOKA C OrpaHHUYEHHUEM HANIPAKEHHNA
HpeO6pa3OBaTeJIb MOXKEeT pa60TaTb B pexnume CTa6I/IJH/I38LU/II/I TOKa C OAHOBPEMEHHbLIM

OrpaHHYEeHUEM HaNpsPKeHUs, B KOTOPOM CHUCTeMa YMpaBJIEHUS aBTOMAaTUYECKU H3MEHsSeT
ynpaBJisifoliiee BO3/JeiCTBMe HAa THUPUCTOPbI TaKUM 006pa3oM, 4YTOObI MOAJEpPXXKUBAThb TOK
0OMOTKM SIKOpSl Ha 3aJJaHHOM YpOBHEe, OJHOBPEMEHHO C 3TUM He [OMyCKas MpeBbILIeHUs
YCTaBKM MO0 HamnpsbkeHUto. CUrHazl 3a/laHUsi OTOOpakaeTcs B aMmiepax, Hanpumep I3 = 27 A.
DyHKUMA BKJIKYAETCA W OTKJ/IOYaeTCs NporpaMMUpoBaHUeM ycTaBku F17=5, BeJINYMHA
MUHMMaJbHOTO U MaKCUMaJIbHOTO TOKa 3ajaeTrcd ycrtaBkamMu F21 u F22, makcuMasibHas
BeJIMUMHA HanpsikeHUs - yHkiuend F19( cM. nyHKT 7).

3.16 PexxyM cTabUIM3aIMY HAIPSKEHUS C OTPAaHUYeHHEeM TOKa

[Ipeo6bpa3oBaTesb MoOXeT paboTaTb B peXHUMe CTAaOW/IM3aLMM HANpPSDHKEHUA C
O/ZITHOBPEMEHHBIM OrpaHHYEeHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUs aBTOMATHU4YeCKH
M3MeHseT ynpasJisiollee BO3/JeiCTBUe Ha TUPUCTOPbl TAKMM 06pa3oM, 4YTOOBI MO/ JJep>KUBATh
HanpspkeHHe Ha OOMOTKe fIKOps Ha 3aJlaHHOM ypOBHe, OJIHOBPEMEHHO C 3THUM He JO0IycKas
NpeBbIlIEHUS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep Uz = 150
B. ®yHKIHMA BKJIKYAETCA U OTKJOYAETCS MporpaMMUpoBaHueM ycTaBku F17=6, BesanuuHa
MUHHMaJbHOTO M MaKCUMaJIbHOIO HalpshpKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMen F22( cMm. nyHKT 7).

3.17 PexuM orpaHUYeHUA CKOPOCTHU

[Ipeo6pa3oBaTesib MOXeT paboTaTb B peXHMe OrpaHUYeHHUs CKOPOCTH, B KOTOpPOM
CUCTeMa ylpaBJieHUsl aBTOMaTUYeCKH HU3MeHsieT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOOBI YaCTOTa BpallleHHs Bajia He MpeBbICUJIA 3aJlaHHOe 3HayeHUue. DyHK1us
BKJIIOYAETCA Y OTKJ/II0YaeTcs NporpaMMUpoBaHueM ycTaBkU F17=7, a BeJIMuMHA MaKCUMaJIbHON
CKOPOCTH 3aZiaeTcs ycTraBkor F32( cM. myHKT 7).

3.18 PexxuM cTabUIM3AIUN CKOPOCTHU

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexMMe CTAaOW/IM3aLUK 4YacTOThl BpallleHUs B
byHKIMM 06paTHOM CBSA3M OT TaxOreHepaTopa, YCTAaHOBJIEHHOIO Ha Bas ABurartessd. CUrHasl
3a/laHuS Ha AucCIliee 0TOOpaXkaeTcss B 060poTax B MUHYTY, HanpuMep, n3=500 06/MuH. HxxHui
Y BEPXHUU NpeJies peryJIUpoBKU 060poTOB 3agaeTcsd GyHkuusamMU F31 u F32( cMm. nyHKT 7).
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[ npaBUIbHOU paboOThl U UHAMKALUM B peKUMaxX CTaOUIM3aldu CKOPOCTU HEOOXOJUMO
aKTUBUPOBAThb UHJAWKALUIO 0O0POTOB Ha JUCILIEE, [JI1 Yero HYXHO YCTAaHOBUTb 3HAYEHUE
F23=0, a Tak e ¢yHKuued F24 ycTaHOBUTb KOpPpEKTHOe 3HaueHHe 4Yuciaa MB/06,
COOTBETCTBYIOIlee KOHKPETHOMY TaXxOreHepaTopy.

PexxuM cTabuiM3aluyd CKOPOCTH BKJw4YaeTcss  QyHkuued F17( HY»XHO YCTaHOBHUTH
3HaueHHe paBHOoe 8). B 3ToM pexuMe peryjssTop HU3MepsieT CUTHaJ OOGPATHOM CBSI3U IO
CKOpPOCTHU OT TaxXxOTeHepaTopa M CpaBHUBAET C 3a/laHMeM; MPHU 3TOM BeJIMYMHA YIPABJAIILETO
BO3/IEMCTBUSI HA THUPUCTOPbI BBIYUC/ASETCS KAaK pasHULA MeX/Ay 3aJaHHOW U (aKTUYeCKOU
CKOpOCTbIO( BeJIMYHMHA PACCOrJIacOBaHUs, YMHOXKeHHasl Ha NPONOPLHUOHANbHbIN KO3dPULIMEeHT
Kn. U3 aToro npuHuuna cjieayet, YTo ¢paKTUUeCcKass CKOPOCTb OyJeT Bcerja HEMHOI'O MeHblle
33/IaHHOM, MOTOMY YTO PAa3HOCTb PACCOT/IACOBAHHUS HEe MOXKET ObITh PaBHOH HYJIIO.

Koadpounuent Kn 3agaerca dynkuueit F34. Beninumna Kn 3asjaetcs B npeaenax ot 1 go 80,
3aBoJickasl ycTtaBka paBHa 20. Yem 6osibmie ko3dpouuuent Ko, TeM crabusibHee CKOPOCThb
BpallleHUsI M JKecTye MeXaHHWYyecKass XapaKTepUCTHUKA 3JieKkTpojBuratend. Ilpu Kn=1
CTabu/av3alys CKOPOCTHM MPAKTUYECKHM OTCYTCTBYyeT, MeXaHWYecKas XapaKTepuCTHKa
MaKcuMaJibHO Mdarkas. Haubosiee yacto ncnosb3yoT ko3pouuuent Ko B auanasone ot 10 go
40. Koadpouunent Kn>50 1esecoo6pa3Ho MCNOJb30BATh MPU pabOTe ABUraTesisi HA HU3KUX
o6opoTax.

Tak ke JJis pexxuMa cTabuJIN3alMu CKOPOCTU UMeeTcsl HacTporka F35 - KBajgpaTUUHbIN
k03¢ duiueHT n*n. JlelicTBUe 3TOro KoadppuiveHTa aHajorudHo F34, Ho ¢ pa3HUIEH, YTO ITOT
K03 PUIUEHT YYUTHIBAETCS B 00PAaTHOU CBSI3U KBaJ[paTU4HO. [Ipy Hebo/Ib1LION pa3HULle MEXAY
33JlaHHON U (AKTUYECKUMH CKOPOCTSIMM 3Ta COCTABJAKINASA HeBeJMKa, HO MPHU MPOCaJiKe
CKOPOCTHU KBaJipaTHW4yHas cocTaBJjsomas F35*(n3-nd)”*2 pe3ko yBeJUYHBAETCa U J06aBJjseT
cTabuausupymouiee JeicTBue. ITOT K03QPULUEHT HauboJiee 1e/ieco06pa3HO BBOAUTH NpPU
paboTe ABUTaTE/SI HA HU3KHUX 060pOTax.

BaxHo! [lpu ctabunnsauuud CKOPOCTU BO3/JeHMCTBUE HJAET TOJbKO Ha BBINPSIMUTENb
yIOpaBJeHUA LeNbl AKOpA. IJTO HYXHO YYUTBHIBATL MpPU peasu3alyUud [ABYX30HHOI'O
peryJiMpoBaHusi CKOPOCTHM, TaK KakK NpPU HeOOXOJMMOCTH CTaOWJIM3aLUU CKOPOCTH Bbllle
HOMHHAJIbHBIX 000pOTOB JABUraTess( B 30He 0cJabJeHHd MO0JisA) CHCTeMa yNpaBJeHUs He
KOpPpPEKTUpYeT aBTOMAaTHYeCKU Halpsh>KeHHe U TOK BO36YXKJeHHsl. ITO HYXKHO JieJlaTb BPYYHYIO
WJIM OT BHELIHEero KOHTpoJlIepa.

3.19 YcTaHOBKA CKOPOCTU OrpaHUYEeHHUA U CTAOUIN3aAUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
OorpaHuYeHMUs) 3aZlaHHbIX BeJIM4YMH. [l1s aToro uMeercsa ¢pyHkuusa F18, koTopas aelcTByeT A
pexxumoB F17<8( kpoMe pexxuma ctabuamusanuu ckopoctu). Pynkuusa F18 MoxeT npuHUMATh
3Ha4YeHMUA:

- 0 - megieHHada. CKOPOCTb CTAaOMJIM3aLMM WM OFPAaHUYEHHUS] MAaKCMMaJIbHO MeJJIeHHas,
IpH 3TOM JOCTUraeTc HauWbOoJblIasg TOYHOCTb CTabW/IM3alUU. TOYHOCTb CTabGWUIM3ALUHU
HanpsKeHUs WK Toka — 1% OT HOMHHA/JIBHOTO Halpsi>XKeHUs CeTH, BpeMsl CTabM/IM3aLUu NpU
CKayKe CeTeBOr0 HanpshkeHUs Ui Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYeHUs CpeJAHsAsA, NPU 3ITOM
JIOCTHUTAeTCsl CpefjHssl TOYHOCTb CTabMM3anuU. TOYHOCTh CTAGWUIM3aLMU HaNpPSHKeHUs WJId
TOKa — 2-3% OT HOMUHAJIbHOTO HaNpsXKeHUS CeTH, BpeMs CTaObU/IM3alMU [IPU CKayKe CeTeBOT0
Hamnps>KeHus1 WU Harpysku Ha 10% - 3.4 cek;

- 2 - opicTpast. CKOpOCTh CTabUIM3AL UM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CTabuau3alu HU3Kasg. TOYHOCTb CTAOWJIM3alUM HaNpspKeHWss Wiad Toka - 3-5% ot
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HOMHHA/JIbHOTO HaNpshKeHUs CeTH, BpeMs CTAaOWJIM3alMU NPU CKAayKe CETEeBOr0 HaIpsKeHHUs
WU Harpysku Ha 10% - 1..2 cek;

- 3 - rub6kad. CKOpoCTb CTabWIM3allMM BBICOKAsd MNpPU 6GOJBLIOM OTK/JIOHEHUH
CTabUJIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOM W 0OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
CTabUIN3UPYeMOU BeJIMYMHBI K 33/JaHUIO.

3.20 TopMokeHHe ABUTATES

TopmoxkeHue gBuratess 3ajgaetca ¢yHkuuamu F25, F26, F27, F37 u F38. Lukxa
TOPMOXKeHHS U300paKeH Ha pUCYHKe 3.3.

Jlis1 6oJiee GBLICTPOTO TOPMOXKEHHUSI HEOOXOAMMO YCTaHABJIUBAaTh MUHUMa/IbHOE 3HAaYeHUE
BpeMeHH OYHKIMM F12 muiaBHOro ocraHoBa. JVIMTE/NbLHOCTh TOPMOXKeHHUsI orpaHuyeHa 25-30
CEKYH/I BO BCEX PeXXUMaX.

Cnoco6 TOpMOKeHHUs 3aBUCUT OT 3HaUYEeHHUs OT 3HaYeHUs1 yHKuuu F25:

- F25=0 - HeT TopMOXKeHUs, Bas IBUTaTe/b OCTAHABJIMBAETCS CBOOOJHBIM BbIOETOM;

- F25=1 - TopMoKeHHEe NPOTUBOBK/IOYEHUEM B QYHKIIMU CKOPOCTH, TO €CTh yTeM N0Aa4YH
Ha OOMOTKY SIKOpSl HallpsDKeHUsl oTpulaTesbHOU mnossspHocTy UtopM( 3ajaeTcss GyHKUHEN
F27), koHTpo/1Mpys NpU 3TOM CKOPOCTh BpallleHHs BaJsia 110 CUTHaJ/y OT TaxoreHepartopa. [locie
JIOCTU>KEHUSI CKOPOCTH BpallleHUs BeJMYHMHBbI N OTCeYKH, omnpejensieMod ¢yHkuueid F38,
HanpsbkeHue ¢ 06MOTKHU siKopsi cHuMaeTcsi( ecad F37=1) uau njaBHO yMeHbLIaeTcs [0 HyJs B
TeyeHue 0,5 cek( goTropmoxkenue F37=0). Lluksa TopMoKeHHSI IPOTUBOBKJIIOUEHHMEM NTOKa3aH Ha
pucyHke 3.3

Usa

[BuratenbHbliii

' pexum

A

OOTOPMOXEeHne —\

TOPMO3HOW peXnm

~
\J
-

urtopm l

n, o6/MuH

A

N OTCEYKU

PucyHok 3.3 [JUKJ1 TOpMOXKeHHsI MPOTHUBOBK/IOUYeHHEeM( peBepcoMm)

BesinuMHa CKOPOCTH OTCEUKM peryarpyetcs B npegenax oT 50 go 500 06/MuH pyHKIUEN
F38. C/MILIKOM BBICOKOE 3HAUYeHHWE OTCEeYKH NMPUBOAUT K HEJOTOPMOKeHUIo( BaJl MpPOJ0KaeT
BpalaThCsl), a CJAMIUIKOM HU3KOE 3HaUeHUEe HA0bOopoT - mepeTopMoKeHUI0( BpallleHUIo Baja B
00paTHYIO0 CTOPOHY, YTO MOXKET ObITb MPU UHTEHCUBHOM TOPMOXKEHHUU.

- F25 = 2- TopMoKeHU e NPOTUBOBKJIIOYEHHEM B QYHKIUY BPpEMEHHU, TO €CTh NyTEM MOAA4YU
Ha 0OMOTKY SIKOpSl Hapsi>XKeHUsl oTpuUlaTeabHOM nossspHocty UTopM( 3aziaeTcsa pyHkuueit F27)
B TeuyeHHe BpeMeHH TTopM, omnpejesnsieMoro 3HadyeHHeM GYHKIUM F26. [Ipy 3TOM CKOpOCTb
BpalleHusl He KoHTposupyeTcs. [lo ucteueHue BpeMeHu TTopM HanpsikeHUE ¢ 0OMOTKU SKOPS
cHuMaeTcs( ecav F37=1) uiu njiaBHO yMeHblIaeTcsd A0 HyJs B TedeHHe 0,5 cek( foTopMoKeHHE
F37=0).
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- F25=3 - 1uHamMuyeckoe TOpMOXKeHHe B PYHKLUU CKOPOCTH, TO €CTh MyTeM MOAKI0YEHUS
00ecTO4YeHHON OOMOTKHM fIKOpSI K TOPMO3HOMY Pe3UCTOPY, KOHTPOJIUPYS NMPHU 3TOM CKOPOCThb
BpallleHUs BaJla [0 CUTHaJIy OT TaxoreHepaTopa. TOpMO3HOM pe3UCTOpP MOAKJIKYAeTCA 3a CYeT
KOMMYTAaLlUM CHUJIOBOTO KOHTAaKTOpa. TOpMO3HOU pe3ncTop U CUJI0BOM KOHTAKTOP B KOMILJIEKT
IIOCTaBKM He BXOJAT, NpUOOpeTaloTCs MOTpeGUTesNeM CaMOCTOATeNbHO. Il KOMMyTalUu
CUJIOBOTO KOHTAaKTOpa 33JeWCTByeTCAd KOHTAKTbl IPOrpaMMUpPYeMBbIX peJie Ha ILIaTe
ynpaBJieHus, [AJs1 Yero TpebyeTcsl yCTaHOBUTh 3HayeHus pyHkuui F4 vuau F5, paBHoe 4.

[locsie OCTHXKEHUsI CKOPOCTH BpallleHHs BEJIMYMHBI N OTCEYKH, onpesesseMol QyHKIHeN
F38, KOHTaKTbl MporpaMMHUpyeMbIX peJie MepeKUAbIBAlOTCH, CUJI0BOM KOHTAKTOpP OTKJ/IOYaeT
TOPMO3HOM PE3UCTOP OT OOMOTKHU AKOPS U AMHAMHUYeCKoe TOPMOXKeHHe NTpeKpaliaeTcs.

- F25=4 - nunaMnyeckoe TopMokeHHe B QYHKLIMM BpeEMEHHU, TO eCTb IyTeM MO K/II0YeHNs
00ecTO4YeHHOH OOMOTKM SKOpPSA K TOPMO3HOMY pe3UCTOPy B TedyeHHe BpeMeHU TTopM,
onpefessieMoro 3HadeHrueM ¢yHkuuu F26. [Ipu aToM cKOpoCTb BpalleHUs1 He KOHTPOJIUPYeTCs.
TopMoO3HOHM pe3ncTop NoAKJKYaeTca 3a CYeT KOMMYyTallud CUJI0BOTO KOHTaKTopa. TopMO3HOU
pPEe3UCTOP U CHUJIOBOM KOHTAaKTOpP B KOMILJIEKT IIOCTaBKM He BXOJAT, IpUOOpeTarTcs
noTpebuTe/seM CaMOCTOATeJbHO. /JlJ1If KOMMyTalMM CUJIOBOIO KOHTAaKTOpa 3aJelCcTByeTcs
KOHTaKTbl MPOTPaMMHUpPYEMBIX peJie Ha IJlaTe ynpaBJieHUs, [AJs 4ero TpebyeTcsl YCTaHOBUTH
3HavyeHus ¢yHkiui F4 unu F5, paBHoe 4.

[lo ucteyeHune BpeMeHM TTOpPM HamnpsKeHHe KOHTAKTbl IPOrpaMMHUpYyeMBIX peJie
IepeKU/IbIBAIOTCS, CUJIOBOW KOHTAKTOp OTKJ/II0YaeT TOPMO3HOM pe3UCTOpP OT 0OMOTKH AKOPA U
JAMHAMUYecKoe TOpMOXKeHHe peKpallaeTcs.

3.21 [lnaBHOCTb U3MEHEeHUdA CKOPOCTH BpallleHUsd

B MeH0 uMeeTcs: dyHkuusa F97, ¢ moMouipbi0 KOTOPOH MOXKHO PEeryJMpoBaTh MJIAaBHOCTh
W3MEHEHUsI CKOPOCTH BpallleHHs], YTO ObIBAaeT HEOOXOAMMO JJisl NMpeAoTBpalleHUs] PhIBKOB U
neperpysku ABuraressa. PyHKIUsA NpUHUMAET 3Ha4eHUs OT HyJs A0 10. PyHKIUA M03BOJSAET
OrpaHUYMBaTh YCKOPEHHE BaJsia JIBUTATE/IsI IPU PE3KOM U3MEHEHUU CUTHAJa YIpaBJeHUs WU
HarpysKH, 3alllMIaeT JABUTaTe/Jb OT Pe3KOro Habopa CKOPOCTH, HalpuMep, MPU OMIMOOYHBIX
JIeUCTBUSIX ONIEPATOPA, IPEAOTBPALAET YXO PErYJASTOPA B 3aIIUTY OT MEPErpy3KH.

Hysito cCOOTBETCTBYeT OTCYTCTBHE IJIaBHOCTH, YCKOpeHUe He orpaHuyuBaetcs, 10 -
MaKCMMaJIbHO MeJJieHHOe H3MeHeHHe. Hy)XHO y4YMTBIBATb, YTO NPHU OGOJBLUIMX 3HAYEHUSX
OYHKIMK y peryJisiTopa yMeHbIIAeTCs CKOPOCTh peaklMM Ha HAabpoC HArpy3kd B pexuMe
CTa6UJIM3AIMU CKOPOCTH, YTO MOXKET OBbITh HEXeJIaTeJbHO, T03TOMYy He CJIeiyeT BbICTABJSATH
He0OO0CHOBAHHO 6OJIbIIIME 3HAYEHHUS 3TOU QYHKIHUU.

3.22 3anuch B 1aMATh 3aBOJICKMX HACTPOEK.

[Ipeo6pasoBaTesib MMeeT cnelyaibHyo GyHKIM0 FI98( cM. MyHKT 7), MpU COXpaHEHHU B
NaMsTH KOTOPOU 3HAUEeHUs paBHOro 1, Bce M0JIb30BaTe/NbCKHME YCTAHOBKU CTUPAKOTCS, a HA UX
MeCTO 3alMUChIBAIOTCS 3aBOJCKHeE 3HaUeHUSA QYHKIUH.

3.23 3auThl

B ycTpolicTBe peasi30BaHbl CleAy0Ie BU/bl 3aLUT:

A) 3amMTa OT KOPOTKOTrO 3aMbIKaHUS — 3JIEKTPOHHAsA. JJIEKTPOHHAs 3alllUTa peanu3yeTcs
NyTeM OBICTPON 06pPabOTKH MHUKPOMPOIECCOPOM CHUTHAJIOB, MOCTYMAKIIUX OT AATYHKOB TOKa.
[Ipy mpeBbIllIEeHUM MTHOBEHHOT'O TOKa 3HayeHHUsl 3*[HOM MPOUCXOAUT CHATHE YIPABJSAIOIIHUX
VMMIYJIbCOB C THPUCTOPOB, a HA AUCILJIEE OTOOPAXKAETCSI COOTBETCTBYIOILEE COODLIEHUE.

B) 3ammTa OT mneperpysku 3JeKTpPOJBUraTesisl MpeJHa3HAauyeHa /[Jil COXpaHeHHUs
pPaboTOCIOCOOGHOCTH 0OMOTKHU SIKOPSI MU TUPUCTOPOB B C/Iyyae MpeBbILIEHHS] TOKAa HOMUHAJIbHOTO
3Ha4YeHHUs. 3allluTa yCTaHABJMUBAaeTCs MporpaMmupoBaHueM pyHkuui F28 u F29, ¢ momouibio
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KOTOPBbIX  BBICTABJSIETCS HOMHHAJbHOE 3HAa4YeHHWe TOKa SKOpSd U  BO36YKJeHUs
anekTtpoaBurartesd. [lo ymosdaHuwo 3HayeHue F28 u F29 paBHO HOMHMHaAJIBbHOMY TOKY
npeo6pasoBartesisi( CM. NyHKT. 7) MUKpomnpoueccop HeNpepbiBHO U3MepsieT TOK Harpy3kKu U
HaKalJIUBAeT 3HayeHHe BpPeMs-TOKOBOI'O HHTerpaja M CpPaBHUBAET €ero C YCTaBKOW, MpHU
NpeBbILIEHUH KOTOPOM CHHMAaeT WMIIYJbChbl YIpPaBJEHUS C THPUCTOPOB M OTOOpakaeT Ha
JAucriee coobueHue. PaboTa mpeobpa3oBaTesisi 6J0KHpPyeTcs Ha 3 MUHYTHI, OCJA€e Yero OH
nepexoAuT pexuM “'0TOBHOCTBL” ec/v mojiaHa komaHza “Cton”.

[leperpy3o4yHasi cnoco6HOCTb npeobpasoBaTtes: [ = 1,5 [nom - 20 cek, [ = 1,25 Inom - 60
cek,[=1,1 Inom - 120 cek.

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpoleccopoM. [lpenenbHas
TeMmnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMA 3alMThl paboTa npeobpas3oBaTesis
O6JI0KMpyeTCcs [0 OXJaKAeHUs paguaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIATOPHI OXJIAXKAEHUS U Ipeobpa3oBaTesib NepexoAuT pexXuM “'0TOBHOCTBL”, ec/iv nojaHa
koMaHga “Ctomn”.

[) KOHTpOJIb HampsKeHUs CUJIOBOM CETH OCYLIeCTBJISETCS 3JIeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B ClIydyae HUX
“ciunanug”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTEM MNpPOrpaMMHUPOBaHUSA
¢yukiuu FO92( cM. nyHKT 7).

Jl) 3amuTa OT HEeAOMYCTMMO HHU3KOTO MOoJisl BO30YXJAeHUs. BoimpsiMUTE/ b O0OMOTKHU
BO30YX/€HUS MMeeT BO3MOXXHOCTb HACTPOMKHM 3allUThbl OT MOTEPU IO0JS BO3OYXKAEHUs, A/
yero npegHa3HavyeHbl pyHkuuu F19, F21 u F93.

A) 3amyTa No BeJMYMHE HANpsKeHUs Bo30yxAeHHA. Ecau HanpsbkeHuMe Ha BbIXOJe
BBINPSIMUTEJIS MUTAaHUSA OOMOTKU BO30YXJAeHUs MeHblle Ha 20% MHHUMa/IbHOIO 3HAYEHUS,
ycTaHaBauMBaeMoro ¢yHkuueir F19, cpabaTbiBaeT peJsie Ha IJIaTe YOpaBJeHUS U CBOUM
pa3MbIKaWIUM KOHTAaKTOM OGJIOKUPYeT paboTy BbINPSAMUTEIS 0OMOTKHU AKOPS;

B) 3amuTa no BesiMyMHe TOKa BO30Yyx/AeHUs. Ec/iM BBIXOHOU TOK BBINIPSMUTEJISA MUTAHUSA
0OMOTKHM BO30yxAeHUsA MeHblle Ha 20%, yeM MHUHHMMaJlbHOe 3HA4yeHWs, yCTaHaBJIMBaeMoe
dynkuuen F21, cpabaTeiBaeT peJsie Ha IJlaTe YIpaBJIeHUsl U CBOMM Pa3MbIKalOLIMM KOHTAaKTOM
6/J10KMpyeT paboTy BbINIPSIMUTEJISI 0OMOTKH SIKOPSI;

Y BBIIpAMUTE/IA NUTAHUA OOMOTKU skops ecTb ¢yHkuus F93, ¢ nomoiubio KOTOpoH
MO>HO OTKJIOYMTb WM BKJIKYUTD 3alUTy OT NOTepH noJid Bo30yxeHud. [Ipu F93=1 3amura
OTKJIIOYEHa, BBINPSAMUTE/]b INUTAaHUSA OOMOTKM SKOpsS He peardpyeT Ha cpabaTbiBaHUe
6JIOKUPOBOYHOTO peJie BIIPAMUTEJISA NUTAaHUSA 06MOTKH BO30Y>K/|eHUS.

E) 3aumyTa oT HeMCIpaBHOCTH AaTYMKa TOKa. B ycTpolcTBe A1 U3MepeHUs1 TOKa 0OMOTKHU
SIKOpsl HMCIIOJIb3yeTCsl JABa JaTyMKa TOKa, “MJcoBoi” W "MHHycoBoi”. Cnoco6 u3MepeHHs
3apaetca pyHkuuei F94:

F94=0 - Ia BbluMCIAseTCS KakK IOJycyMMa W3MepeHUW ABYX AaT4ukoB Ia = (Imaroc +
IMyHyc)/2. 3To OCHOBHOM pexuM paboThl. B ciyuae, eciu oUH AAaTYMK M3MepsieT B 2 pasa
OoJibllle APYroro BblJaeTcs OomIMOKa 12, cUrHaJW3Upyloliasi 0 HEMCIPABHOCTHU JaTyMKa TOKa.
[Tocsie cpabaThiBaHHUS 3alUThI [JIs1 ee c6poca HEOOXO0JUMO CHATH CUrHas “"PaboTa”.

[Tocsie 3TOro MOXXHO YyCTAaHOBUTD:

F94=1 - Ia = | muroc;

F94=2 - Ia = | Munyc;

F94=3-1a=0;
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YcraHaBivBasa 3HayeHud F94, paBHoe 1 M 2, MOXHO OIllpeJie/INTb HEUCNPABHBIU JaTYUK
WM OTpPeryJMpoBaTh IOKa3aHUA TOKa Ha Auciviee. F94=3 wucnosb3yeTci Kak BpeMeHHbIU
peXyM NpU HENCIIPAaBHOCTH 060MX AaTYUKOB TOKa.

K) 3awuTa oT oTCyTCTBUS U3MepeHUs1 HanpshkeHUs skops Usd. @yHKUUSA aKTUBUPYeETCs
WM OTKJ4YaeTcsa ¢yHkuued F96. 3amura cpabaTbhiBaeT ecau HanpsbkeHue Usi<25 B npu
NpeBbIIEHNH ONPEJIEJIEHHOTO YIja NPOBOAUMOCTU TUPHUCTOPOB, YTO TOBOPUT O HEMCIIPABHOCTHU
KOHTypa u3MepeHus. [locse cpabaTbiBaHUS 3alUThI JJis ee c6poca HEOOXOAUMO CHATb CUTHaJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs ¢yHKuUer F96. ITol dyHKIMeH
YCTAHABJIMBAETCA TPU CTYNeHU cpabaThiBaHUs 3TOMW 3amuTthl: 15%, 25% u 35%. 3amwura
cpabaTbiBaeT, eciu 060poThl ABuratesss <100 06/MUH npu ynpaBJsioueM 3ajaHuu Usag >
15%, 25% u 35% B TeyeHue 3-X cekyHJ. COOTBeTCTBeHHO, 3HaueHHe 15% sBJsgeTca camoiu
»KeCTKOMU YCTaBKOM.

[Ipu F96 = 3 3amura HeaKTUBHA.

3amnuTa TakK ke He pab0TaeT [0 OKOHYAHUSI BpeMeHHU MJIaBHOTO MyCKa.

[Tocsie cpabaThiBaHHUS 3aLUThI [JIs1 ee cC6poca HEOOXO0JUMO CHATh cCUrHas “"PaboTa”.

3.24 3anuch B 1aMATh 3aBOJICKMX HACTPOEK.

[Ipeo6pasoBaTesib MMeeT cnelyaibHyo GyHKIM0 FI98( cM. MyHKT 7), MpU COXpaHEHHU B
NaMsTH KOTOPOU 3HAUYEeHUs paBHOro 1, Bce M0JIb30BaTeJbCKHME YCTAHOBKU CTUPAKOTCS, a HA UX
MEeCTO 3alUChIBAIOTCS 3aBO/ICKUE 3HAaYeHUS] QYHKIIUM.

3.25 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKIKOYeHUe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HAaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpO30# KM3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHomnka uMeeT PpuKcalio CBOEro MoJ0XKeHH .

[Ipy HaXXKaTHUX 3TOW KHOMKH pa3pbIBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, MPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMIIYJIbChI yIIPpaBJeHUs1 HA TAPUCTOPHI HE MOAA0TCS.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 Tlpeobpa3oBaTesib COOTBETCTBYET AENCTBYIOILUM TpeboBaHUsAM “IIpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteseii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTsl npeobpasoBaTesisl UCIOJIb3YEeTCs ONACHOe JJIA KU3HU HanpsbkeHUe. [Ipu
yCTAaHOBKe INpeoOpa3oBaTesisi Ha OObeKTe, a Takke IPU YCTpaHEHUM HEUCIPaBHOCTEN U
TEXHUYECKOM O00CJy>KMBaHUHU He0OXO0JMMO OTKJIIOUYUTH [IpeobpasoBaTesb U MOJK/IOYaeMble
YCTPOWCTBA OT CETH.

4.3 He AOIIYCKaeTCA MollalaHue BJIalrdk Ha KOHTAKTblI KIEMMHHWKOB U BHYTPE€HHIOK 4Y4dCTb

mkada. 3anpeniaeTcs UCIOJIb30BaHUE TPe06pa30BaTeisl B arpeCCUBHBIX Cpe/iaX C COJlepKaHUuEM
B aTMocdepe KUCJIOT, lles104el, Maces U T. II.
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4.4 TlopkiouyeHUe, peryJMpoOBKa M TeXHUYECKOe O0OC/ay:KMBaHUe TIpeobGpa3oBaTesis
JIO/KHBI  POM3BOJAUTHCH TOJIBKO KBaJUPULUPOBAHHBIMU CIELUAJUCTAMM, HU3yYUBLINMHU
HacCTosilllee pyKOBOJCTBO M0 3KCIJIyaTaLUU.

4.5 Ilpu sKcmjayaTalud U TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO6J0/laTh
Tpe6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCILJIyaTallMKd 3JIEKTPOYCTAHOBOK MNOTpebuTeseil» u
«[IpaBuUJ TEXHUKHU 6€30MACHOCTU MPU IKCILJIyaTALU U 3JEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 Jlna 3a1UThI 06CayKHBatolero nepcoHasna [IpeobpasoBaTesib 02)KeH ObITh 3a3€MJIEH.

4.7 TlpeobpasoBaTesib He MOXeT OBbITb MCIOJIb30BaH KaK pa3befUHUTENb LeNu WIU
H30JIMpYIollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeacTaB/isgeT ONacHOCTb [JJs
nepcoHasa AU o06opyAoBaHus, To [lpeo6pa3oBaTesib HEOO6XOJUMO MNOAK/IHOYATh Yepes
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN cCUCTeMOM 6e30MacCHOCTH.

49 Pabora npeobGpa3oBaTesii  CONPOBOXAAETCS  BblAejseHHWeM  Temua. /Jad
npeJl0TBpallleHUs eperpeBa, BbIX0/a U3 CTPOs U IpeJ0TBpallleHUs NoXapa Heo6X0AUMO:

A) ycranaBiuBath [I[peobpa3oBaTesib Ha HETOPIOUYYI0 MOBEPXHOCTh;

B) HezponycTuMo yctaHaBauBaTh [IpeobpasoBaTesib B IJIOXO BEHTUJIHMPYEMbIX MecTaxX U
MeCTax C BbICOKOW TeMIlepaTypOr OKpY»Kalolller cpe/ibl;

B) npu ycTaHOBKe Heo6xXoUMO obecnieyuTh He MeHee 100 MM cCBOGOJHOTO NIPOCTPAHCTBA
110 NepUMeTpy NpeobpasoBaTeJis.

5. MoHTaxx Ha 06'beKTe.
5.1 CnepyeT ycTaHOBUTB [Ipeo6pa3oBaTesib HA IITATHOE MECTO M HAJIeXKHO 3aKPENUTD €ro.
5.2 3azemsuTsh [IpeobpasoBaTesib B COOTBETCTBUE C TpeboBaHUAMHU [1Y 3.

5.2 [Ipok/iaApIBalOTCS JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MUTAlOLLeN CeThIo,
Harpy3KoM, yCTPOMUCTBAMU yIpaBJIEHUS.

5.3 CeyeHne CUIOBBIX IPOBO/JOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KH.

54 llenu aad MOJA4YM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHATh BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYuTb HX Ha[eXHbIM KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, [IJil Y4ero peKOMeHAYeTCd UX KOHI[bl TIATEJbHO 3aYMCTUTDb U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHbIE HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHELIHUX ILeNell K yCTPOUCTBY NPOU3BOAUTCA IO CXEMaM,
NpYBeeHHbIM B [IpunoxeHuu A.
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5.6 [Ipu BbINOJIHEHMU MOHTAXXHBIX Pab0T HEOOXOAUMO MPUMEHATDH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyole JeCTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KauecTBe TeCTOBOW Harpy3KH peKOMeHAYeTCs NOAKJIIOYUTH JIaMIlbl HaKaJMBaHUS MOLHOCTbIO
100-150 Br;

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHS BHEUIHUX Lielled NUTaHUA W yNpaBJeHud,
3a3eMJIeHHUS, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUs Ha BBIXOJIE;

be3 mnoJk/JIOYEHHOM HAarpyskd HEBO3MOXXHO CJeJaTh BBbIBOJ O MPaBUIbHOW WU
HelpaBUJIbHOW paboTe BbIIPSAMUTEJIS.

B) mnojaTh HampsikeHHe Ha Mpeo6Gpa3oBaTesib, IPU 3TOM BCe CBETOJAHO/bI HA NepesHel
naHesu mkada JO/KHbI KpaTKOBPEMEHHO 3aropeThCsl M MOracHyTb, Ha JUciyee B TedeHue 10
CeKyH/| [J0/bDKHa OTOOpPasUTbCA HaAIMCh TeKylleld MoJesH NpeobpasoBaTesiss U BK/IOYAIOTCH
BEHTUJIATOPBl OXJaxJeHUd. Jlajee Ha [Aucijiee 0TOOpasuTbcsa Haanuch “‘[OoTOBHOCTBL” U
TeKylllee 3HaYeHHe CUTHaja 3aZaHusA( HanpsHKeHUs WM Toka, Hampumep Us=50 % ). 3to
O3HayaeT, YTO Npeobpa3oBaTesib FTOTOB K pab0oTe U NPOrpaMMHUPOBAHUIO.

[Ipy mepBOM BKJIIOYEHUH HA TECTOBOUM HArpyske peKOMeHAYeTcsl OTK/IYHUTD 3aliUTy OT
NOTEepPU MOJsI BO3OYKAEHUs, [IJi1 4ero ciaeayeT YCTaHOBUTH 3HadeHUe ¢yHKuuu F93=1. [nsa
3TOro He06XOJUMO HakaTh KHoONKy "[Ip” /i1 BXoAa B peXUM NMPOrpaMMUPOBAHUS B MOMEHT,
KOr/ja Ha AUCIJIee 0OTOGpaXkaeTcsl IPUBETCTBUE U Ha3BaHUE TEKYLIed MOJEH.

Jlanee Ha JUCIUIesIX BBINPSIMUTENEH OTOOpPa3UThCAd HAANUCh “[OTOBHOCTb” U TeKyllee
3HaueHHe CUTrHasa 3aaanus( Hanpumep, U3=50% ).

[lepeBenuTe TymOJiep “PaboTa” BbIIPAMUTENS MNUTAHHUS OOMOTKH BO30OYXJAEHHUsS B
nosioxkeHue “Bki” W NpPOKpyTUTEe pYy4yKy NEepeMEHHOr0 pe3ucTopa OT OJHOr0 KpalHero
HOJIOXKEHUSI 0 Jpyroro. Y6eauTecb NMpPU 3TOM, YTO Ha IMOJAKJIOYEHHOW Harpy3ke( Jsamme
HaKaJINBaHUs) U3MeHsIeTCH Hallps>keHue B COOTBETCTBHE C CUTHAJIOM 3a/JaHUSl.

TouHo Takxke ciefyeT mepeBecTu TymOJiep “PaboTa” BbIIPSMUTENS MUTAHUS OOMOTKHU
sIKOpA B NoJiokeHHe “Bky1” M NPOKPYTUTBH PYyUKy NepEMEHHOT0 pe3UCcTopa OT OJJHOr'0 KpailHero
IOJIOXKEHUA [0 Jpyroro, y6eAuBIIWCH NPU 3TOM, UYTO Ha MOAK/IYEHHOW Harpyske( Jamie
HaKaJINBaHUs1) U3MEHSAETCS HaNps>KeHHe B COOTBETCTBUE C CHTHAJIOM 3a/JaHUSI.

Jlanee pekoMeHAyeTCsl MNOAK/INOYUTbL 3JEKTPOABUTaTes]b M YCTAaHOBUTb KOPpPEKTHBIE
3HAYeHUsl YCTAaBOK [Jis 3allUThbl OT MOTEPHU IMOJIsA BO3OYKAEHHWS W aKTUBUPOBATb 3alIUTY,
yctaHoBUB F93=0. [Ipu aTOM Ha Auciiee BhIIPSMUTENSI 0OMOTKH BO30YX/I€HUsI 0TOOPA3UThCS
Haanuch “[OTOBHOCTB”, a Ha AuCIJIee BbIIPSIMUTE/S MUTAHUS OOMOTKHU SIKOPsS OTOOpPa3uTCs
Hagnuch “Om 11 HeT mossi Bo36yxzAeHUs!” MOCKOJIbKY Ha BBIXOJlE€ BbIIPSAMUTEJSI MUTAHUSA
0OMOTKHM BO30Y>K/eHUs] HET HaNpsSKeHUsl U MO3TOMY OH OJIOKMpyeT paboTy BBINPSAMUTEJS
NUTaHHUA OOMOTKH IKODSI.

[lepeBesute TymOJsiep “PaboTa” BbIIpAMUTENS MNUTAaHUS OOMOTKM BO30YXJAEHUS B
nosoxkeHve “Bkan” M yBeJMUMBalTe BBIXOAHOe HanpsbkeHue. [IpU AOCTHMXKEHHWM BBIXOJHBIM
HanpsPKeHUEM U TOKOM BO30Yy:JeHHSl 3HAUeHUW, yCTaHOBJIeHHbIX QyHKuuamMu F19 u F21 y
BBIPSAMUTENS TNUTAHUS OOMOTKM BO30OyXJAeHHUs, cpabaTbiBaeT ero pesie K3 Ha mnuate
yInpaBJieHHs, KOTOpoe pa3peliaeT paboTy BbIIPSAMUTESA NIUTAaHUs OOMOTKU IKOPS; Ha AUCILIee
BBINPSIMUTEJISI MUTAHUS OOMOTKHU SIKOPS TOXeE MOSIBJIsIeTCS HaANUCh “'OTOBHOCTD .

6.2 llepeBesuTe pyuky TyMb6Jiepa "HanpaBieHune” B Apyroe noJioxkeHue. Yoeaurecb npu
3TOM, YTO U3MEHHUJIACh NOJIIPHOCTDb HANPSIP)KEHUSI MUTAHUS 0OMOTKHU SIKOPS.
6.3 PaboTa B pexxuMax CTaOUIM3aI[UH CKOPOCTH.
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[lepen BkiatoueHueM TPC Heo6x0aUMO yOeAUTHCS B TOM, UYTO MOJKJIIOYEH TaxOreHEPaTop.
[lofIspHOCTL MOJAKJIOYEHUSI TaxoreHepaTopa He HMMeeT 3HadyeHus, 'miawc’ U "MuUHyC”
TaxoreHepaTopa yCJ0BHBI.

[Ipy mepBOM BKJ/IOYEHUH yCTAaHOBUTb 3HayeHuWe ¢yHkuuu F17=1, ycraHoButh F23=0,
3aaaTb ¢yHkiuen F24 yucio MB/o6opoT A5 uMelolerocs TaxoreHepaTopa.

[TomaTh HanpsKeHHe 3J1eKTPOABUTaTe b, YOeJUThCS B HAJIMUMe MHAUKALMU Ha AUCIIee U
IPaBUJIBHOCTHY U3MepeHUs1 000POTOB JBUTraTe .

[locse 3Toro 06ecTOYMTH JABUraTesb, YCTAaHOBUTb OJWH M3 DPEXUMOB CTaOWIM3ALUU
CKOPOCTHU U ONpo6OBaTh B paboTe.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pe»KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMHUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTAaBOK OCYUIECTBJISIETCS B peXUMe
“IIporpammMupoBaHue”. YTOObl BOWTHU B 3TOT pPEXUM, HEOOX0AUMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “IIporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B peKUM “'0OTOBHOCTD”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIECTBISETCS NePexo] OT
OZJHOM HAaCTPOUKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUs1 QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBPEeMEHHO HaXXKMUTe KHONKY “®”, mpyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3UTCs
TeKyllee 3HaueHUe QyHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTb 3HaueHUe QYHKIIMU MOKHO, HQXKMMasi KHONKU “>" 1 “<”.

Jl1s1 TOro, YTOGbl COXPAaHUTbH BbIOpaHHOEe 3HayeHUe (QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIUU U CTaHeT BO3MO>KHBIM
HaBUTraLUs N0 QYHKIHUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, HOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKIUHUHU, [JIs Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

20



"3sezga JnextporHnka” https://zvezda-el.ru/

7.4 OyHKIMHU Y UX 3HaYEHUS.

[IporpamMmmupyemble QyHKIMK peobpa3oBaTesisi lepeuyuncaeHbl B Tabaue 7.1.

Ta6snna 7.1 [lporpaMmMmupyeMblie GyHKIUU

dyH- Haanuce Ha OnucaHue
KIUsl | WMHAUKaTOpe
OmpenesisieTr crnoco6 ymnpaBjeHHs: KoMmaHZa “Pa6Gora” mojaeTcss MeCTHO HJIH
JUCTAaHLIMOHHO
3HavyeHHe Hagnuch ITosicHeHue
F1 Croco6 yrp. 0 TymG1ep KoMania “PaboTa” nojaetcs nepeBoioM pyKOSITKU
Tym6Jepa “PaboTa” B nosioxkeHue “Brka”
Komanpma “PaGora” mogaeTcsa mnyTeM 3aMbIKaHUSA

1 JUCTAHIMOHHO KjeMM 6 W 7 KJIeMMHOHW KoJyiogkd X1 1maThkl

ynpaBJieHUsI

OnpenesisieT cUrHaJ ynpaBJieHUs] BBIXOJAHbBIM HaNpsiKeHHEM

3HayeHHe Hagnucob ITosicHeHue
CurHaz 3aZjaHusI U3MEHSIeTCs HaXKaTheM KHOIOK “>" u
ll<"

0 KHOIIKU “ »

HaxkaTue “>” yBeJIMYMBaeT BbIXO/[HOE HANPSIX)KEHHE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3ajjaHUs U3MEHSeTCd MOBOPOTOM pYYKH
NepeMeHHOT0 Pe3UCTOpa, pa3MellleHHOTO Ha JIUIeBOH
1 BCTP.pE3UCTOP naHeJsu. [TosioxkeHUE “Mun” COOTBETCTBYET
MUHUMAJbHON  BeJMYMHE 33/laHus, [0JIOXKEHUe
F2 CUTHaJ ynp
' “Makc” - MaKCMMaJIbHOM BeJIMYMHe 3a/JaHu4.
2 0.10 B CurhHas 3aiaHus 0JaeTcsa BHEIIHUM HanpshkeHueM 0-
B 10 B
3 0.20 MA CurHas 3afilaHus nojaetcsd ToKoM ymnpasJyeHus 0-20
) MA
4 4.20 MA CurHas 3aJlaHus MOJAETCsI TOKOM ymnpaBJeHus 4-20
) MA
CurHan 3afiaHus NOJAETCS BHEUIHUM IepeMEeHHBIM
5 BHEIIL. PE3UCTOP PEe3UCTOPOM. PekoMeHiyemMoe 3HauyeHUe
CONpPOTUBJIEHHUS 3TOro pe3uctopa 1..10 kOM
OnpefensieT noBeAeHUe Mpeobpa3oBaTesis MOCJe NMPONAXKU HANPsSHKEHUS CHUJIOBOW CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabota”
3HayeHHe Hagnucek [TosicneHue
Ecin npoBan HanpsbkeHUs JJIMJICA MeHee 2 CeK -
BBIXOJIHOE HaMpsKeHWe CKAa4KOM BO3BpalllaeTcsd Ha

0 BKJIIOYEHO NpPEXHUU ypOBEHb.

Eciu mpoBas HampsbkeHUs Jinjcsad 6ojee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMAaTUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin npoBan HanpsbkeHUs JJIMJICA MeHee 2 CeK -
BBIXO/IHOE HaMps>KeHHWe CKAauKOM BO3BpalllaeTcs Ha
NpPEXHUU ypOBEHb.

1 OTKJIOYEHO Eciyv mpoBan HampspbkeHWsi Aauwicad 6Gojiee 2 cek -
aBTOMATHYECKUH Mepe3anycK He MPOUCXOAUT; YTOOBI
nepedtTd B pexuM “PaboTa” HyKHO MoJaThb KOMaHIy
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUPyeMOro peJie
3HavyeHHe Haganuce ITosicHeHue
F4 1-e pene 0 OTKJIIOYEHO Pejie HEaKTUBHO BO BCEX PEXKUMaX pabOTHI

1 curtas TOTOB CpabaTbhiBaHUE peJjie MPOUCXOJUT TPU I[epexojie B

pexuM “T'oToBHOCTB”
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CpabGaTbiBaHHEe peJie OPOUCXOAUT IpU Mepexoje B

2 curHai PABOTA « »
pexxuM “PaboTa

CpabGaTbiBaHHEe peJie OPOUCXOAUT IpU Mepexojie B

3 curHaa ABAPUA “ »
pexxuM “ABapus

CpabaTbiBaHMe peJie NPOUCXOAUT IpU Mepexoje B
4 JIMH. TOPM. JIMHaMU4ecKoe TopMoxkeHHe( /sl BBIIPSMUTENSA
NUTaHUS 0OMOTKHU SIKOpPs)

OnpejensieT ycaoBUe cpabaTbIBaHUs 2-T0 MPOTrPAMMUPYEMOTO peJie

3HavyeHUe Hagnucek ITosicHeHue

0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PEXXUMaX pabOThI
CpabaTbiBaHUE pejie TMPOUCXOJUT TpPU I[epexojie B

1 curnan TOTOB pexuM “T'oToBHOCTB”
CpabaTbIBaHUe pejie TPOUCXOJUT IMPHU Iepexose B

F5 2-e peJie 2 curHas PABOTA P » "p p A P pexoa

pexxuM “Pabora

3 cnrtian ABAPUS CpabaTbiBaHUE peJjie TMPOUCXOJUT TPU I[epexojie B

pexuM “ABapus”

CpabaTbiBaHMe peJie NPOUCXOAUT IIpU Mepexoje B
4 JIMH. TOPM. JIMHaMu4ecKoe TopMoO)XeHUe( /JAJs  BBIIPSAMUTENA
NUTAHUSA 0OMOTKHU SIKOpPs)

OnpenensieT ycnoBue cpabaTblBaHUsl 3-r0 INporpamMmupyemMoro pesie. TosbKo s
BBINPSIMUTEJIS] TUTAHUSA 0OMOTKH sIKOPS)

3HavyeHUe Hagnucek ITosicHeHue
0 OTKJIIOYEHO PeJie HeaKTUBHO BO BCEX PEXKUMaX pabOThI
1 curhar TOTOB CpabaTbeiBaHMe peJjie MPOUCXOJUT TPU TMepexofie B
pexuM “T'oToBHOCTB”
Fé6 3-e pene
2 cvrnan PABOTA CpabaTbeiBaHHE peJie TMPOUCXOJUT TMPH I[epexoje B
pexxuM “Pabora”
3 cnrtian ABAPUS CpabaTbeiBaHWE peJie TMPOUCXOJUT TMPH Iepexoje B
pexuM “ABapus”
4 THH. TOPM CpabaTbeiBaHMe peJjie MPOUCXOJUT NpPU TMepexofie B
- TOpM. JUHAaMUYECKOe TOPMOXKEHHE
F11 IIaBH. MycK BpeMs mmaBHOTO BbIXOJAa HamNpsHKEHHs] HA 3aJaHHbIA ypoBeHb. /lMama3oH 3HAYeHUH

dyukuuu ot 0 1o 25 cek c marom 0,1 cek

BpEMH [JIaBHOI'O0O CHUWXEHHA HalpAXeHHUud [0 MHHHMAJIbHOTO 3HA4Y€HHA. [lnana30H

F12 | mnJaBH. BBIKJIL N
3HayeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek

MuHMMaJibHOe 3HaUYeHHe CUTHasa 3aZlaHus B %. /lnana3oH 3HayeHU ¢yHKIuu ot 0% 10

F15 | mmx.npesen 100%, Ho He 6oJiee 3HaYeHUs GyHKIUU F16. JluckpeTHOoCcTh 0,5%

MakcruMasibHOe 3HaueHUe curHasa 3ajlanus B %. [luanazoH 3HayeHuil ¢yHkuuu ot 0% 10

F16 | Bepx mpesen 100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. JuckpetHocTb 0,5%

qDYHKL[I/IH BKJIIOYa€T PEeXKWMbI CTa6I/IJ'II/I3a]_[I/II/I HWJIN OTrpaHHU4Y€HHA TOKa, HANPAXEHHUA,

MOULIHOCTH
3HayeHHe Hagnucek [TosicHeHue
0 HeT PeXMMbl OrpaHUYeHHUs WK CTaOUIN3aL MU OTKJII0YEHBI
1 orpaHuyexue I BkJIIOUEH peKUM OTpaHHUYeHUs TOKA
2 Crabuansauus l | BkiarouyeH pexxuM cTabUIN3ALUU TOKA
F17 pexHM 3 Orpanndyenue U | BkirodeH pexxuMM orpaHU4eHUs] HANPSHKeHUs
4 Crabunuzanua U | Bkio4yeH pexuM CTabUIN3alUK HanpsKeHUs
5 Cra6 I orp U BkiitoueH peXXUM CTabU/IM3alUU TOKa C OrpaHUYeHUeM
HanpsKeHus
6 Cra6 Uorp Bk/toyeH pexuM  CTAOWUIM3aLMM  HANpshKeHUs  C
OTpaHHY€eHHEeM TOKa
7 orpaHvyeHde n | BkirodeH pexkuM orpaHu4yeHUs1 060pOTOB
8 cTabuausauusin | BkiroueH pexxUM CTabUJIM3al My CKOPOCTH

F18 CTa6I/IJII/IBaL[I/IH CDYHKU,I/IH onpenesdeT CKOpPOCTb M TOYHOCTb CTa6I/IJII/I3aU,I/II/I WJIM OrpaHUYEeHHd AJiA
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pexkumoB F17<8

0 MepeHHas MepieHHasd cTabUAM3alMs, BbICOKAsd TOYHOCTD

1 cpefHss CpeniHad cTrabun3alys, CpeiHsAst TOYHOCTh

2 ObICTpas bricTpas cTabuin3anus, HU3Kas TOUHOCTh

3 ru6Kast beicTpass npu OGOJIBIINX OTKJOHEHHSX OT YCTaBKH,
Me/lJIeHHasl IPU MaJIbIX OTKJIOHEHUSIX

Onpe,qenﬂeT MWHHUMaAJIbHOE 3HAa4YE€HHE HallpAXEHUA Ha HAIrPpy3Ke B peXXHuMe CTa6I/IJII/ISaLII/II/I

F19 H. npegen U
HanpsikeHus. 3HaueHHe GYHKIMU He MOXKeT NPeBbICUTh 3HaYeHUe QyHkIuu F20
OnpenendgeT MakKCcMMajbHOe 3HayeHUWe HaNpsSHKeHWsl Ha Harpyske B pexuMe
F20 B.npeaen U | cTabuivsanuu HanpspkeHUus. 3HadeHHe QYHKIUM He MOXeT ObITb MeHblle 3Ha4yeHHs
dyuknuu F19
F21 u. npeses | OnpenesisieT MUHUMaJbHOE 3HAUYEHUE TOKA B HAarpysKe B peXUMe CTaOU/IM3AIUU TOKa.
3HaueHHe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHKunu F22
OnpefiensieT MakCcUMaJbHOE 3HAYEHHE TOKA B HAarpy3Ke B peXHMe CTAaOW/IM3alHUU TOKa.
F22 B. ipejien | 3HaueHue QPYHKIMU HEe MOXKET MPEBLICUTh HOMUHAJIbHbBIN TOK BBINPSIMUTEJISIA U HE MOXKET
OBbITh MeHbllle 3HaYeHUs GyHKIuu F21
QyHKIMA onpefiensieT NOJKAKYEH JIU TAX0TeHepaTop
3HavyeHHe Hagnuch ITosicHeHue
Coobuiaer  cucTeMe  ymopaBJeHHSI O  HaJU4UHU
F23 | Taxoremeparop 0 BKJIIOUEH TaxoreHepatopa. Ha gucnsieil BBIBOAUTCS WHAWKAIUS
060pOTOB BaJa IBUraTeis
CoobuiaeT cucteMe ymnpaBjeHUsT 00 OTCYTCTBUE
1 OTKJII0YEH TaxoreHepartopa. Ha gucniee oTCyTCTByeT UHAMKALUSA
0060pOTOB BaJa IBUTraTes
F24 mV/o6 3amaet BeanunHy MB/06 TaxoreHepaTopa. JTa BEJIMYMHA MCIOJIBb3YETCs AJIA pacieTa
BEJIMYMHBI 000POTOB B MUH BaJia JIBUraTeJsis U NOCAeAYI0Ied ee MHAMKALNY Ha JUCIJIEe
PyHKIUS onpefiesiseT C10cob TOPMOXKEHUS
0 HeT TOPMOXKEHHUE OTCYTCTBYET
TOPMOXKE€HHE TMPOTHBOBKJ/OYEeHHEM( peBepcoM) B
1 npoTHBOBKL T TedeHUe BpeMeHU TToupM( F26) nyTeM MOAA1H
HamnpsDKeHUs 06paTHOM  NOJIIPHOCTH — BEJHUYHUHOU
UtopmM( F27), yacTtoTa BpallleHHUs1 He KOHTPOJIUPYETCs
TOPMOXKE€HHE MPOTHUBOBK/IOYEeHHEM( peBepcoOM) MyTeM
nojlauu HanpshKeHus o6paTHOM MOJISPHOCTH
2 IIPOTUBOBKJIL. N N
F25 TOpMONEHHe BesinunHou UtopMm( F27); TopMoXkeHHe 3aKaHUYMBaETCSA
1ocJe JOCTHXKEeHHUs CKOPOCTH BesJnuuHbI oTcedku( F38)
JUHAMUYECKOe  TOpPMOXeHue - MO/ KJII0UeHe
TOPMO3HOTO pe3ucTopa K 06MOTKaM SIKOpSl B TeueHUe
3 AuHaMmudeckoe T
BpemeHu Trtopm( F26), 4YacToTa BpalUleHUs He
KOHTPOJIUPYETCS
JUHAMUYECKOe  TOpPMOXeHue - MO/ KJII0UeHe
TOPMO3HOTO  pe3ucTopa K OOMOTKaM  sKOps);
4 JAUHaMUYECKOE N
TOPMOXKE€HHEe 3aKaHYMBaeTcd IocjJe JOCTHXKeHUs
CKOPOCTH BeJIMYMHBI oTceukH( F38)
F26 Tropm OyHKIMA onpejiesisieT BpeMsl TOPMOXKEHUs 3JIEKTpoJABUraTesis. JlMana3oH 3HaYeHUU
dyukuuu 0..25 cekyHp c marom 1 cek
F27 Uropm OnpenensgeT BeJWYUHY HANpsSHKeHUs, MO0JaBaeMOro K 06UMOTKe AKOpA BO BpeMA
TOPMOXKEHHUS B OTHOCUTEJIbHBIX e/luHULaX. /luanaszox 3HaueHud pyHkuuu 0..50%
F28 [HOM st OnpejiensieT 3Ha4eHHE HOMHHA/JBHOIO TOKA SIKOPHOHW OOMOTKH 3JIEKTPOABUTATEJS, IPU
MpeBblllIEHHE KOTOPOT0 3aMyCKaeTCsl MAaKCUMaJIbHO-TOKOBAsl 3alIMTA OT NEePErpy3Ku
F31 H. Ipegen n OnpenesisieT HWXHIOIO TpaHUIy [JUalNa3oHa pPEryJUpOBaHUsS CKOPOCTH B peXUMax
CTabU/IM3alMH CKOPOCTHU
F32 B. Ipezies n OnpenenisseT BEpXHIOK TpaHUIy JHalla30Ha peryJUpPOBaHUSA CKOPOCTH B peXHUMax

CTa6I/IJII/IBaLII/II/I CKOpPpOCTH MW MAaKCHMaJIbHYK BEJIHWYUHY O60pOTOB AJIAd  pexHrMa
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orpa"HuyeHus o6opotoB( F17=7)

3a/laeT BeJIMYMHY HOMHHAJIbHBIX 060pOTOB JiBUraTess oT 25 0 6250 06/MuH. PyHKLIMA

F33 | HOM. 060pOTHI | He BJUSET HA MPOILECC PETYJIUPOBAHUS CKOPOCTHU; ee BeJIMYNHA UCI0JIb3YETCS B KauecTBe
HOMMHaJIbHBIX 060p0oTOB NHOM /1Ji IJ1IaThl aHAJIOTOBOI'0 BBIBO/IA
dyHKUMA 337aeT 3HaueHUe Ko3puiMeHTa NPONMOPLHUOHAJBHOCTU OOPAaTHOW CBSA3U OT
F34 k030 . I1 TaxoreHepatopa Kn /s pexuma crabunusanuu ckopoctu F17=8. BenuuuHa Kn
yCcTaHaBJuBaeTcs B npefesax oT 1 no 80; yauie ucnonb3ywTcd 3HavyeHus 10..40
3a/iaeT KBaJ[paTUYHYIO COCTABJIAIINYI0 06paTHOH CBSA3H o ckopocTu KkB*(n3-nd)”"2, rae
F35 K03, n*n KkB - 3nauenue F35, n3 - 3agjanHas ckopocTy, nd - pakTuieckasi CKOpocTb. [IpuMeHsieTcs
' JUISl pexxuMa cTabun3aliu CKOPOCTH, HauboJiee 1es1eco06pa3Ho [IJisi HU3KHUX 060pOTOB
JIBUTaTeJIsl
OyHKIMA BKJIOYaeT AOTOPMOXKEHHE I0CJe OKOHYAaHHUS OCHOBHOTO IIMKJIA TOPMOXKEHMUS
npotuBkaouyeHrneM( F25=1 wiu F25=2) - nsaBHoe CHM)KeHHWe HaNpsHKeHUs 10 HYJS B
TeyeHue 0,5 cekyH/
F37 | motopmoxeHue
3HayeHHe Hagnuch ITosicHeHue
0 BKJI JloTopMOKeHHe BKJIOYEHO
1 OTKJI JloTopMOXKEeHHe OTKJIYEeHa
F38 1 OTCEUKH OmnpenesisieT BeJIMYMHY 3HauyeHUsT 060poToB oTcedyku oT 50 mo 500 o06/mMuH, mociue
JIOCTHKEHHUS] KOTOPbIX 3aKaHYMUBAETCS IIUKJ TopMoKeHus ( npu F25=2 uau F25=4)
QyHKIMS BKIKYAET WK OTK/I0YaeT KOHTPOJIb OTCYTCTBUA WM “caunanus daz”
3HavyeHUe Hagnuch ITosicHeHue
F92 | KoHTpoOJb pa3
0 BKJI 3aluTa BKJIOYEeHa
1 OTKJI 3aluTa OTK/AY€eHa
BriitoyaeT WM OTKJ/IOYaeT 3alluTy OT MOTepU MoJisl Bo36yxKJeHUs. TosbKo A4
BBINPSIMUTEJIS MUTAHUs 0OMOTKH SIKOPs
F93 | 3amura Bo36. | 3HayeHHe Hagnuchb
0 BKJI 3aluTa BKIOYEeHa
1 OTKJI 3awmuTa OTK/IYEeHa
OnpenesisieT cnocob U3MepeHUsi TOKa 0OMOTKHU sikops I
3HayeHHe Hagnuch [TosicHeHue
0 P ——— Tok 0O6MOTKM SIKOpSI paBeH MOJYCyMMe H3MepeHUM
"mIocoBoro” U "MuHycoBoro” natyukoB Isa = (I+ul-)/2
F94 | HsmepeHue | 1 P— Tok 06MOTKU SIKOpsI paBeH IOKa3aHHUSAM TJIIOCOBOro”
JaTtyuvka Isa=I+
2 J— Tok 06MOTKH SIKOPSI paBeH MOKAa3aHUSAM "MUHYCOBOTr0”
JaTyuka lag=1-
3 HET Tok 06MOTKHU sSIKOps paBeH HyJI, Isi = 0
BkJIFOYaeT WM OTK/IKYaeT 3aIUTy OT NOTEPU U3MEPEHUsI HAIpsHKEeHUs1 0OMOTKH SKOPS
Usa
F95 3amuTta Usa 3HayeHUe Hagnuch
0 BKJI 3aluyTa BKJIOYEeHa
1 OTKJI 3awmuTa OTK/IKYEHa
@OyHKUMSA HAcTpawBaeT WM OTKJ/YaeT 3alfUTy OT IOTEPU H3MEPEHHsT OGOPOTOB
JaBurateJisi( 06pbIB TaXoreHepaTopa).
3HayeHHe Hagnuch [TosicHeHue
0 15% 3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH npuU
0
F96 3ammTan Uzan>15% mocsie oKkoOHYaHMs JIABHOTO MycKa
. 1 250, 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
0
Uzazn>25% nocJie 0KOHYaHHUS NJIABHOTO NyCKa
2 350 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
0
Uzan>35% mocsie oKOHYaHMs JIABHOTO MycKa
3 OTKJI 3aluMTa OTKJ/II04YeHa
F97 | nuaBHbIM X0/ | OrpaHUYUBAET YCKOPEHUE, PETYJIUPYET MJABHOCTh M3MEHEHHs CKOPOCTH BpallleHUsl OT
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| HeorpanudeHHoro( F97=0) no ouens meyieHHoro(F97=10)

[losicHeHue
3HavyeHHs1 BCeX MPOrpaMMUPYyeMbIX GYHKIUH He
M3MEHSIeTCsl
Bce  nporpaMmupyeMbie  QYHKIMH  [PUHUMAIOT
3aBO/ICKME 3HAYEHUS. ITU 3HAYEHUS PaBHbI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3HaYeHHe 3HaYeHHe
F1 0 F26 3 cek
F2 1 F27 20%
F3 0 F28 [HOM 4
F4 1 F29 2A
F5 2 F30 220B
F98 | 3aBog. HacTp. 6 3 F31 0
F11 5 F32 2000
F12 3 F33 3000
F15 0 F34 20
Fl6 100 F35 1
F17 1 F37 0
F18 1 F38 120
F19 0 F92 0
F20 UHoM 4 F93 0
F21 0 F94 0
F22 IHOM 51 F95 0
F23 1 F96 0
F24 60 F97 2
F25 0
8. UHauKanMs JaHHBIX HAa AUCIIEee
B Tabsiuie 8.1 npuBeseHbl 0OTOOpAXkaeMble Ha JUCIJIee JJAHHbIE JIJIsT BCEX PEXKUMOB.
Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['OTOBHOCTB 2-9 cTpoka BesuuyuHa 3ajarouiero curHaja, Hanpumep, Usz=50%,
U3=40B, 13 =66 A.
1-a crpoka Koj QyHKIMM U ee COKpallleHHOe Ha3BaHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.
2-51 CTPOKa 3HAaYeHHe QYHKIMHU U KPAaTKOe MOsSICHEHHE
1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsa
2-1 cTpoka BesmyMHa TOKa Harpy3kKd U BbIXOJHOTO HaNpsDKEHHS,
TeMIepaTypy paguaropa, Hanpumep, [=45 A, U=100 B, Tp=45 C.
[Ilpu 3HaveHuu ¢yHkuuu F23=0( TaxoreHepaTop BKJIIOUEH)
JIOMIOJIHUTEJIbHO OTOOpakaeTcs TeKyllas BeJUYMHA 060pPOTOB Basa
Pa6oTa JBuraresis, HanpuMmep, n=1500 06/MuH.

OToGpakaeMble Ha JAuCIlJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu 3ToM Ha aucniee 6yAeT OTOOpaXKaTbCs
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TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omn6ku 1 ee HasBaHMe

9. Bo3MOXHbIe HeHCIIPaBHOCTH M CIIOCOOBLI UX YCTPaHEeHU A
Bo3MoxHBIe HEMCIIPAaBHOCTH U CIIOCOOBI X yCTPaHeHUs NPUBe/eHbl B Tabsule 9.1

Tab6siuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N OmH6KH Haanucek Ha IlossicHeHHne
WHJMKaTope
YcTpo#icTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3MoxHasA npu4MHaA JencTtBus
Hanpspkenue Ha npeo6pa3oBaTesb | Y6e UTbCs B MOJK/IIOYEHU U
. He 0JaHO HanpsiKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MO JIKJIYEHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKeHUE B CETH
6osibiie 100 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/ HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHUsT  WJM  MNpPOBajJ  CUJIOBOTO  HaNpPsDKEHUS
JUINTEJbHOCTBIO  GoJsiee  2-X  ceKyHJ. JlanbHeliliee TMOBeJleHUE
Ow3 Hannpz(;:sgnﬂ' npeo6pa3oBaTeJis onpejeseTcs 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
' YCTPOMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; ecyiu
F3=1, To npeo6pa3oBaTeyib BOHIET B peXkuM “'OTOBHOCTB” HOCJIE MOJAYU
koMaHgbl “Cton”
TeMnepaTypa oxaaxawuiero paguatopa goctura 80 C.
Bo3mo:KHasi npyuYnHa JenicTBUs
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQXKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUIALMOHHBIE | [IpouucTUTh BEHTUJISLIUOHHbIE
YKaJII03U »KaJII03U OT NbLJIM U Mycopa
Ow4 neperpesn!
[Ilpeo6pa3oBaTesib pa3MelleH B | YOeUTbCAd, UTO  TeMIlepaTypa
IJIOXO  BEHTWJIHPYEMOM  WJM | OKpYXKaloLlero BO3/yxa He
KapKOM MecCTe npeBbimaer 40 C. YcTaHOBUTH
npeobpa3oBaTesib B JPYyroe MecCTO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BBIXO/,
npeo6pa3oBaTess npeo6pa3oBaTesisl HA HAJIMUKUE
ow? KopoTkoe Mex($a3HOr0 KOPOTKOTO
H 3aMblKaHUe! 3aMbIKaHUS M 3aMbIKaHUS HAa 3eMJIKO
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTb BbIXO/THOE
NpeBbIllIaeT HOMUHAJBHBIA TOK | HaNpsi’KeHUE; yMEeHbIIUTb Harpy3Ky
om10 Meperpyska npeo6pa3oBaTes WU Ha BaJly ABUraTe/sl, OTCTPOUTD
3JIEKTPOABUraTeN sl B Te4yeHHUe | 3alIUTy JBuraress pyHkuuei F28
JUIUTEJIbHOTO BpeMeHHU
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[ToBpexeHue neneit | [IpoBepuTh UCIPABHOCTH LieNel
omll HeT nons BO30YK/AeHusl BO30YK/AeHUs
= BO30YyXK/AeHus HeBepHoe nporpaMMupoBaHue | OTKOPPEKTHPOBATh 3HAYEHUS
HaCTpOEK JYHKIIMN, 0TBEYAOIIUX 33 3Ty

26




"3sezga JnextporHnka” https://zvezda-el.ru/

3amuty - F93,F19 u F21

OguH us3 JaTYHUKOB TOKa
HeUCIpaBeH UK U3MePSET TOK B 2

YcTaHOBUTB 3HaYeHUs PYHKLUU
F94=1 u F94=2 v onpepenuthb

HeucllpaBeH .
Om 12 pasa 6oJiblie pyroro HeUCIpaBHbIN JaTYUK, HACTPOUTH
JaT4YMK ToKa Ia
NIOKa3aHMUsA TOKa C JJaTYMKa WU
3aMeHHUTbD ero
HeucnpaBHoOCTb B uenu | [Ipo3BOHUTH LieNb U3MepeHus],
Om 13 HeT u3Mepenus Ua | usmepenus Ug IPOBEPUTH pa3beM B IJIATe
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
O6pbIB TaxoreHepaTopa [Ipo3BOHUTH LieNlb U3MepPEHUH],
Om 14 HeT U3MepPEeHUs n [IPOBEPUTH Pa3beM B IlJIaTe

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPUHUMAaET KoMaHay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymaer
Ha npeo6pa3oBaTesb

[IpoBepUTH MOCTyIVIEHHE KOMaH7bl
pab6oTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPABHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a4YX KOMaH/bl

[IpocMoTpeTh 3HaueHUe QYHKIUU
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEeHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omun6ok

3HayeHHe CUTrHaJIa 3d/JdHUA HE U3BMEHAETCA UJIU PaBHO 0

Bo3mo:KHasi npyuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11eJIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIDYEHHE

Lened ynpasJeHus

HeBepHO yCTaHOBJIEHO 3HayeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0l1ero CUrHajaa

[IpocMoTpeTh 3HaueHUe QYHKIUU
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

HencnpaBHOCTh  KHONOK  WJIM
BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “Pabota”, curHas ymnpaBJ/ieHHS
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IOJKJYeHa, HO Ha BbIXOJEe

HalnpAXeHHd HET

Bo3MmoxHag npuYMHa

JeiicTBusa

HencnpaBHBI TUPUCTOPEI

[IpoBepuTH
THPUCTOPOB

HCIIPAaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3mo:KHas npuYnHa JenicTBUs
He n1nopzaHo BcrnomorarTe/JibHOe | BKAKOYUTH aBTOMaT QF1,
nutanue 220 B NPOBEPUTh HaIW4YMEe HaNpSKEeHUs
220 B Ha koHTakTax aBTomMaTa QF1
Haxxata  kHomka  “ABapuiiHoe | OTXXaTb KHOIKY
oTkJo4YeHue”

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

[Ipy paboTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JAaHHbIE Ha
WHJIMKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIIPUHHMAIOTCS C 3aM03/JaHUEM UJIM HEBEPHO

Bo3MoXkHas NpUIUHaA

JencrBusa

BcnomorartesibHOe INUTaHHE

[IpoBepbTe ocuusiorpadpom
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COJIEPXKUT MHOTO noMex; | HAIMYMe TIOMEX U TMPOBAJOB B
NepUOIMYECKH B HEM BO3HUKAKOT | BCIOMOTAaTeJbHOM HaNps>KeHUU.
pPOBAJIbI HanpsbkeHus | [logaTe BcmoMoratesibHOE MUTaHUE
BCJIEICTBUE BKJIOYEHHS [APYroro | OT APyrou JIMHUU
o6opyaoBaHus (
3JIEKTPOJIBUTATENIeH, CBapOYHBIX
anmnapaToB)
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
[Ilpy nmnojgaye HampspkeHWs1 Ha MpeobGpasoBaTesb Ha  Harpyske
NPUCYTCTBYET HaNpshKeHWe, XOTsd KoMaHJa “Pabora” He mojiaHa,
npeo6pa3oBaTe/ib HAXOAUTCS B pexxume “'oTOBHOCTB”
Bo3MoxHasA npu4YMHaA JencTtBus

HeT omm60k - KopoTkoe 3ambikaHhe BHYTpPH | “[Ipo3BOHUTBL” THPUCTOP
TUPHUCTOpA
HemepHoe NOJIK/IIUYeHNe | YoeauTca B MPaBUJIBHOCTH
Harpy3ku NOAK/IYEHHs] HATPY3KH
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHuueckoe obcayKMBaHUe Ipeobpa3oBaTesisi IPOU3BOAUTCS HE pexke 0JHOr0 pasa

B IIECTh MECSIEB U BKJIIOYAET B CEOS:
A) KOHTPOJIb KpemJieHus;
B)
B)
I
)

yAaJieHre NbLJIU U TPA3Y;
KOHTPOJIb UCIPABHOCTH BEHTUJIATOPOB;
KOHTPOJIb TEMIIEPAaTypPHOI0 pexuMa.

KOHTPOJIb 3JIEKTPHUIE€CKHX COGAI/IHGHI/II‘/’I, MNOoATAMXKAa BUHTOBBIX COGAPIHEHI/IP’I;

11 MapkupoBKa npeoopa3soBaTe i

11.
A)
B)

1 Ha kaxx/b1i1 npeo6pa3oBaTe/ib HAHOCATCA:
Ha3BaHUe Npeobpa3oBaTeis;

0603HayeHHUe NUTAIOIEero Hallps>KeH!s U 4aCTOTh;
B) noTpe6JisieMasi MOLHOCTb;

[') cTeneHb 3aUTHI KOPIYCa;

/1) 3aBoACKOM HOMep;

E) rog usrotossieHus.

12 YnakoBKa npeoGpa3oBaTeJis

12.1 YnakoBKa npeo6pa3oBaTesisi IPOU3BOAUTCH B KAPTOHHYIO KOPOOKY WJIU JepeBsIHHbIN

SIIUK.

13 TpaHcnnopTHpOBaHMe U XpaHEeHUe

13.1 IIpeo6pa3oBaTesib XpaHUTh B 3aKPbIThIX MOMELIEHUAX B KAPTOHHbIX KOPOOKaX U1

JlepeBSIHHBIX AIMKAX [PU CIeAYIOLUUX YCAOBUSIX:
A) TeMmnepaTypa okpy:xatoiero Bo3ayxa -20..+55 C;

B) oTHOcHUTe/IbHAsA BJAAXXKHOCTb Bo3ayxa He 6oJsiee 80 % npu Temnepatype 35 C.
Bo3/yx B MOMeleHHUH He J0J/DKEeH COJEepaThb IMbLIM, TApOB KUCIOT U IeJIoUel, a Takxke

ra3oB, BbI3bIBAIOIIUX KOPPO3HIO.
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13.2 [Ipeo6pasoBaTe/ib B yIaKOBKe TPAHCIIOPTUPOBATH NpU TeMnepaType oT -25 1o +55 C
Y OTHOCHUTEJIbHOM BJIQXKHOCTH BO3/yxa He 6oJee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTupoBaHHe [JONyCKaeTCd BCeMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.
TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBCA B OTallJIMBAaeMbIX

repMeTnu3npoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TPC-PB-TA-460-220.....c.cceerereeirer e e 1wt

PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1wt
| =00 (0] s PP PTRTRPRP 1wt
KUTFOUH ... veiee e et e e e e 2 T

15 lF'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTpPOS B TeueHUEe TapaHTUWHOrO CpoKa MpHU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPAHCIOPTUPOBAHMS, XpaHEHUS U
MOHTAaXa U3rOTOBHUTEJIb 0053yeTCs OCYLeCTBUTD ero 6ecnjaTHbIA PEMOHT UJIA 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

e [Ipu MexaHHWYeCKUX U UHBIX TIOBPEXJEeHUAX YCTPOUCTBA 10 BUHE IOTPEOUTEA.

e Ha npegoxpanurenu.

e B cisyyae peMOHTa M KOMILJIEKTalMM NOTpeOUTeseM YCTPOMCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpraHM3alUi 6e3 corJacoBaHUs C U3rOTOBUTEJIEM.

e B ciydyae u3MeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHUPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoOLHOCTU 3Hepruu coryacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJOBMUAX, UCIOBITAJIU yJapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIE
yCJIOBHS.

15.4 PeMOHT M cepBUC, B TOM 4HCJe TapaHTUHHBIM OCYyLeCTBJIAeTCI Ha NpeJIpUATHH
WU3TrOTOBUTEJIA.

15.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 00PaTUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA

TPC-PB-TA-460-220
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PrucyHok Al CxeMa noJK/I04YeHUA
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Ipunoxxenue b FaGapuTHbIE U IPUCOEAUHUTEIbHBIE Pa3MepPbI
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Tab6sauua b1 l'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPHI, MM

HaunMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT
TPC-PB-T{-460-220-40-13 560 | 602 | 638 | 840 790 194 | Boartel M12 39
TPC-PB-T{-460-220-80-13 560 | 602 | 638 | 840 790 194 | Boatel M12 42
TPC-PB-T5-460-220-125-13 560 | 602 | 638 | 840 790 194 | Boatel M12 45
TPC-PB-T$-460-220-160-13 560 | 602 | 638 | 840 790 194 | Bosartel M12 46
TPC-PB-T5-460-220-200-13 660 | 702 | 738 | 940 890 222 BoJsitet M12 58
TPC-PB-T$-460-220-250-22 660 | 702 | 738 | 940 890 222 Bostet M12 64
TPC-PB-T4-460-220-315-22 760 | 802 | 838 | 1000 | 950 222 Bositet M12 68
TPC-PB-T5-460-220-400-22 760 | 802 | 838 | 1000 | 950 222 Bositet M12 72
TPC-PB-T$-460-220-500-35 760 | 802 | 838 | 1000 | 950 222 BoJsitet M12 75
TPC-PB-T$-460-220-630-35 760 | 802 | 838 | 1000 | 950 222 Bositet M12 90

TPC-PB-TA-460-220-800-50* 760 | 802 | 838 | 1300 | 1250 | 282 BoJitet M12 96
TPC-PB-T-460-220-1000-50* | 760 | 802 | 838 | 1300 | 1250 | 282 Bositet M12 105
TPC-PB-TA-460-220-1250-50 [lIkad HanosbHbIHA 1600x800x400 130
TPC-PB-T-460-220-1600-50 Illkad HamospHBIA 1600x800x400 140
TPC-PB-T-460-220-2000-50 Hanosibabii mkadp 2000x1000x600 — 2 mT 300
TPC-PB-TA-460-220-2500-50 Hanosibabl# mkad 2200x1200x600 — 2 T 400
TPC-PB-TA-460-220-3200-50 HanosbHbii mikadp 2200x1200x600 - 2 T 400

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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