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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 jaJjiee no Tekcty “ZTRS-RV-460-200”, “npeobpazoBaTesib” WU
“ycTpoiicTBo”.

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
nepefHed NaHeJd KOpNyca, TaK M [JUCTAaHLMOHHOIO YIpaBJEHUS 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.

MoJib30BaTe/JieM YCTABKHU XPAHATCA

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,

pexxuMax paboThl,

YCTPOWCTBA M

I/IH(l)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 - Texuuueckue xapaktepucTuku ZTRS-RV-460-200

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..200 B, perysaupyemoe

PeBepc Het
TopMoxkeHe JlnHaMuyeckoe( TpebyeTcss TOPMO3HOU
pesucTtop)
Cnoco6bl peryJIMpoBaHUsl HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraresibHOe MUTAHUE /I CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y,

HoMuHanbHBIN TOK Ipeobpa3oBaTes 14
NUTaHUA 0OMOTKH KOs

100, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600 A

HoMuHanbHBIM TOK Ipeobpa3oBaTes 14

25,45A
NUTaHUSI 0OMOTKHU BO30OYXK/AEHUS
Peryaupyroumn ajieMeHT Tupucrtop
KoadounneHT 06paTHOM CBSI3U 10 CKOPOCTH 1..50 perysinpyeMbIi
MuHUManbHas cTabuaIN3MpyeMas 4acToTa 50 06/MuH

BpalleHuAd

HecTabuapHOCTb CKOPOCTHU NPU U3MEHEHUU
HarpysKH Ha BaJy ajiekTpoBuratesis oT 10%
10 90% oT HOMHHAJIBHOMU

0,5-5% B 3aBUCUMOCTHU OT K03pduLHeHTa
06paTHOU CBA3U

BpeMs cTabuin3anyu CKOPOCTH MPU CKayKe
HaNpsiPKeHUs CeTH UM Harpy3ku Ha 10%

0,5 cek

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIN pe3UCTOp, KHOIKY aHeJU
yIpaBJleHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e CONIPOTUBJIEHHUE

0-10 B / 20 xOm
0-20 MA / 91 Om
4-20 MA /91 OM

[1J1aBHBIM NYCK M OCTAaHOB

0..25 cek

Uuaukanusa

YKUJIKO-KPHUCTA/LJIMYEeCKUH UHAUKATOD 32-

IporpaMMHUpyeMbIM

3HA4YE€HHA

3allUT W aBTOJHWArHOCTHUKH,
CBOEBpEMEHHOE
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CUMMBOJIbHBIH, 3 cBeTOAMOAA
2 [IporpamMupyembix pesie 220 B 5 A.
Jlono/IHUTE/IbHBIE KOHTAKThI BbixoiHOM curHaJs: “Pa6ota”, “ABapus”,
“T'oToBHOCTB”
3aluTa: KOpOTKOe 3aMblKaHUE Ha BBIXOJe JJIeKTpOHHAad 3allUTa
3aluTa: neperpyska JJIMTeJbHbIM TOKOM JJIeKTpOHHAas 3alluTa
3auuyTa: neperpeB TUPUCTOPOB Jatyuk temnepatypsl 80 C
3auuTa: noteps ¢asbl UaM “cavnaHue” gas JJieKTpOHHas
3anjyMTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHas
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEeE [=1,5Iu - 20 cek, I=1,25 Iu - 60 cek, [=1,1 [u -
Cpe/lHeKBaJJpaTUYHOEe 3HAYEHUE) 2 MUH
[Topor cpabaTbIBaHUS 3aIUTHI OT KOPOTKOT'O [>= 3l
3aMblKaHUsI( aMIIMUTYHOE 3HaYeHHe)
TouHOCTb NOAAEPKAaHUS BBIXOJHOTO
HaNps>)KeHHs B peXKUMe CTaOUJIU3alUuU 2% Un
HanpsHKeHUs
BpeMs cTabuim3zanuu BbIXOJHOTO
HaMpshKeHUs MPHU CKayKe HaNpsHKeHUsI CETH Ha 2..3 cek
10% B pexxuMe cTaOUJIM3aLUY HAlPSXKEHUs
CTeneHb 3alUILLEHHOCTH IP20
Ox sk eHHe [IpuHyaUTE/IBHOE BCTPOEHHBIMHU
BEHTUJIITOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMmnepaTypa oKpy:Karwlleun cpesbl 0.45C
OTHOCHTe/IbHAs BJAXXHOCTb BO3/1yxa 0..90% 6e3 KoHAeHcaTa ( cyxoe NOMellleHHe)
Usonsius 2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
yNpaBJASOUUMHU LeNsIMHU
PexxuM paboThl JauTtenbubil, [I1B =100%
Cpok a3kcmiyaTayuu He meHee 10 JieT
['apaHTHUda 12 mecsneB

s paboThl npeobpasoBaTesiss HEOOXOUMO JABa HanpspkeHUs. OHO Hampsi>KeHUe yepe3
TUPUCTOPBI BBINIPAMJISAETCI U KOMMYTHUPYeTCS Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBBIM
HanpspKeHWeM; Apyroe HalpshKeHUe UCNOJIb3yeTcs A/ MUTAaHUA CUCTeMbl yIpaBJeHUs — OHO
Ha3bIBaeTCsl BCIIOMOraTe/bHbIM. BcrioMoraTesbHOe Hanpsi>keHUe PeKOMEH/IYeTCsl 0AaBaTh OT
JIMHUH C “4UCTBIM” MUTAHUEM, TO eCTb OT CeTel, B KOTOPBIX OTCYTCTBYIOT UCTOYHUKH CUJIBHBIX
IOMeX, TaKHe KaK CBapOYyHble aNnnapaThl, 3JIEKTPOJBUTATENH U T.J.

2.2 llpeo6pa3zoBaTesib NpeAHa3HAYEH [JISl SKCIIyaTallUHU B CAeyOUIMX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS €3 arpeCcCHBHBIX NAPOB U Ia30B;

B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +45 C;

B) BepxHUi Ipe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIary;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecto pacnosioxkenus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHe BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4el U APYTrUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpAIUU U YIAPOB.
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3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyYTpeHHee VCTPOUCTBO.
BHewHuil BUJ npeobpasoBaTeJis NpecTaB/ieH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu# Bu/| npeo6pa3oBaTeisi

BHU3y pa3MelleHa NaHesJb YNpaBJeHUs U OpraHbl ynpaBJeHUs] MUTAHUEM OOMOTKH
BO30Y/IeHNs, BBepXY - TaHeJIb YIIpaBJeHUsl U OpraHbl yIpaBJeHus IUTaHUeM SIKODSl.

Ha siu1ieBbIX aHe X pa3MellalTcs 3J1eMeHThl MHAUKAIUU U yIPaBJIeHHUS:
A) cBeToauof “PaboTa”;
B) cBeToguon “ABapus”
B) Tym6sep “PaboTta”;
') 2KUIKO-KPUCTA/L/INYECKUN UHAUKATOD;
»n o«

) xkHonku “Ilp.”, “@”, ”>”", ”<” nyig nporpaMMUpPOBaHUA U YIIpaBJIEHUS;
E) 2 py4ku BCTPOEHHBIX IepeMeHHbIX PE3UCTOPOB.

BHyTpu Kopnyca pa3MelalTcs:
A) xknemMHuku XT1-XT4;

B) TuUpucTOpHbIE MOAYJIY;

B) paauaTopsl oxJ1axAeHNs;
[) miaThl cucTeM ynpaBJ/eHUs;
/1) /aTYMKY TOKa

E) BeHTHUIATOPBI OXJIKIEeHUs
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Ha 60k0BO¥ MaHeJ M KOpIlyca HAXOAUTCS KieMMa 3a3eMJIeHHUS.

l'IpOBo,ua AJId IMIOAKJIIOYEHHA IUTarlero CUJ0BOI'o HApAXEeHHA 3aBOAATCA B KOPIIYC
CBeEpXy, NpoBOoAa AJIA MOAKJ/JIHOYE€HUA ueneﬁ Harpy3kKdu U yripaBJI€eHHUA — CHHU3Y.

.}]I/ILIeBaH IIaHeJIb yIpaBJIEHUA COeAWHAETCAd C OCTaJIbHbIMHU 3JIEMEHTAMH PeryjdTropa
COEANHUTEJ/IbHBIM KI'YTOM, KdK [IOKA3aHO HAa PUCYHKE 3.2

PucyHok 3.2 Perynsarop ZTRS-RV ¢ BbIHeceHHOM NaHeJ b0 yIIpaBJIeHUs

3To JaeT BO3MOXHOCTb BBIHECTHU IaHEJIb yIpPaBJEHHUA 3a HNpeaeJsbl peryjadTrtopa U INpHU
H606XOAI/IMOCTI/I YyCTaHOBUTb €€, HalpuMep, Ha [JBeple BHEIIHETro H_IKa(l)a. [[J'II/IHa
COeAUHUTEJIbHOI'O XKI'YyTa — 1 MeETp.

PeXXrMbl pabOThI.
[Ipeo6pasoBaresib B JIlO6GOM MOMEHT HaXOAUTCA B OJHOM M3 PEXHUMOB PabOThl. ITH

pPEeXUMBbI IepeyrcyieHbl B Tadsule 3.1.

Tab6smua 3.1 PexxuMbl paboThl Npeobpa3oBaTesis

Ha3zBaHue pexxrMa [TogcHeHnue

B 3TOM pexxuMe HUMIYJIbChbl yNpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ora” wau
“T'oTOBHOCTB” “[IlporpaMMupoBaHue”, NMPH TNOCTYIJVIEHUU KOTOPBIX MEepPexoAuT B
COOTBETCTBYIOLUM pexuM. Ha uUHAUMKATOpe B NEepBOH CTPOKe
oTobpaXkaeTcss HaJnuchb “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaYeHUe CUTrHaJla 3a/JlaHUs

B sToT pexxum [Ipeo6pasoBaTesib NEPEXOJUT NMPU HATUYUK KOMaH/bI
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPBI MOJAAITCS yHpaBJsAloLAe
“Pabora” VMIMIIyJIbCbl, HA Harpyske NPUCYTCTByeT HanpspkeHue. Ha uHaukartope
OTOOpaXKaeTcsl TeKyllee 3HaYeHUe CUTHaJa 3aJjlaHusl, BBIXOJHON TOK U
HanpsbkeHue. B ciyyae mnosiBjieHuss KoMaHAabl “Cton” yCTPOMCTBO

7
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nepexoJuT B pexxuM “'0TOBHOCTbD .

B aToT pexxum [Ipeo6pa3oBaTesib NEPEXOAUT MPU PETUCTPALIUU KAKOU-
J160 aBapUHWHON CUTyaluu. MMMyJsbcbl yIpaBJeHUsT Ha CUJIOBbIE
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUM aBapuiHOU cutTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBUSI aBapuHWHOW cuTyauuu [Ipeobpa3oBaTesib  MOXKeT
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wau “loToBHOCTBL” B
3aBHCUMOCTHU OT BU/Jja aBAPUUHOMN CUTYal[MU U 3alpOrPaMMUPOBAHHbBIX
HacTpoeK.

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHY Y NMOSICHSIOIAsg HaAIUCh

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAYeHUH NPOTpaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUsI UX B MaMATH MHUKpolpoieccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
no/ilayd MNUTAHUSA JJI CUCTEMbl ynpaBJjieHUsi( Korja Ha JAuUCIUIee
“IIporpaMmMupoBaHue” | 0OTOOpaXKaeTCs Ha3BaHUE TEKYILeH Mo/iesid Tpeobpa3oBaTeis).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha MojAa4y KOMaH/bl
“PaboTa”. Ilepexos B peXHM MNPOrpaMMHPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoi cTpoke HHAUWKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
Tekyled GYHKIUM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHHE

3.3 OpraHbl ynipaBjeHud U UHAUKALUU

Tab6suua 3.2 3/1eMeHTbhI YIIpaBJeHUsl U MHAMKALUMK Ipeobpa3oBaTeis

OpraH ynpasJ/ieHus wiu | HazHayenue
HHAUKALUHU
Ceetoauon “Paborta” ['oput B pexxume “Pabota”
Ceetoauon “ABapus” loput B pexxume “ABapus”
Kugkokpucrtamnudeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HaA4YeHUs
MHAMKATOD IpOorpaMMHUpyeMbIX YCTAaBOK
[lepeMeHHbIN pe3ucTOp | YnpaBJieHUE BbIXOJHBIM HallPS)KEHHUEM B pyYHOM peXUMe
“YupaBsienue”
Tym6sep “PaboTa” Jlisg nojjauu KoMaH/bl “PaboTa” B pyyHOM pexume
KHonka “I[Iporp” Jl1s1 BX01a/BbIX0/1a B PEXKUM MPOTrpaMMUPOBaAHUS
Kionka “d” Jlis BbIOOpa mporpaMMupyeMod (YHKIMH, BBOJA B MaMSTh ee
3HaYeHMUsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllIeHUsI 3Ha4ueHUsI MPOTrPaMMUPYEMOU BeJTUUYUHbI

3.4 Ha3zHayeHue KJeMM KJIeMMHbIX Kosionok XT1-XT4, X1, X4 npuBejieHo B Tabsuie 3.3.
KsnemmHbIe koogku X1 v X4 pa3MelaloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6uauna 3.3 HazHayeHHe Kj1eMM KJeMMHBIX KOJIOJOK

Ne Ha3nauenune
KneMMHuKk llenb
KJIEMMBbI
XT1 1 A ®aza A nuTamwuiey ceTu
XT1 2 B ®a3za B nuTaronieit cetu
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XT1 3 C ®a3za C nuTawliuey cetu
XT2 1 +Us Jns coefnHeHus c 06MoTKo# sikopsi( Beixoa “nutoc”)
XT2 2 -Usa Jist coenHeHus ¢ 06MoTKoM sikops( Beixon “mMunyc”)
XT3 1 L J14 NOAK/II0YeHUs Hallps2KeHUs yIpaBJIeHusd, IMTaHue Lenen
BO30YK/JleHUS
XT3 2 N J14 NOAK/II0YeHUs Hallps2KeHUs yIpaBJIeHusd, IMTaHue Lenen
BO30YK/leHUS
XT3 3 +UB Jnsi coenuHeHus c 06MoTKOM Bo36yxaeHusi( Boixog “nutoc”)
XT3 4 -UB Jlnsi coeHeHMs ¢ 06MOTKOM Bo36yxaeHusA( Boixon “Munyc”)
XT4 1 Tr+ J1d noAK/I04YeHUs TaxoreHepaTopa
XT4 2 TI- [ noK/I0YeHUd TaxoreHepaTopa
X1 1 3B Hanpsixkenue 3 B 11 NOAKJ/II0YEHUS BHEIIHET0 IepeMeHHOT0
pesucTropa
X1 2 Uynp | [linsg nojgayu aHasorosoro curdaza 0.10 B
X1 3 Ilynp | [lnsg noaavyu aHasoroBoro curHaja 0(4)..20 MA
X1 4 Rymp /19 TOAK/II0YeHUs CpeIHero BbIBO/A BHELIIHETO
nlepeMeHHOr0 pe3ucTopa
X1 5 AGND | O6uiuii A/11 aHAJIOTOBOr0 CUTHAJIA YIIPaBJIEHUS
X1 6 Ay Jl1d mojga4y cCUrHasia AMCTaHIIMOHHOIO YIIpaBJeHUs
X1 7 GND O6muun
X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-ro NporpaMMupyeMoro
peJse
O6muit | O6IMHA KOHTAKT 1-ro MporpaMMUPYEMOro peJie
X4 2 p1
X4 3 H3 P1 HopMa/ibHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMupyeMoro
peJse
X4 4 HP P2 HopMaibHO-pa3OMKHYTBIA KOHTAKT 2-T'0 IPOrpaMMUpPyeMOro
peJse
O6muit | OGLMN KOHTAKT 2-T0 IPOTPaMMUPYEMOTO peJie
X4 5 po
X4 6 H3 P2 HopMa/ibHO-3aMKHYTBIM KOHTAKT 2-I0 IPOrpaMMHUpPyeMOro
peJse
X4 v HP P3 HopMasibHO-pa3OMKHYTBIA KOHTAKT 3-T0 IPOrpaMMUpPyeMOro
peJse
O6muit | O6LMN KOHTAKT 3-TO IPOTPaMMUPYEMOTO peJie
X4 8 p3
X4 9 H3 P3 IP)I:J}I)éwaJIbHo-saMKHyTbII?I KOHTAKT 3-Ir0 IPOrpaMMUpPyeMOoro

Pese 3, pa3MellleHHOe Ha IJlaTe yNpaBJeHHUs BBIIPAMHUTEJsSI OOMOTKM BO30YXKJeHus,
3a/leMiCTBOBAHO /15 [10JJa4M CUTHaJa 6JIOKUPOBKHU NIPU NOTepe M0Jis BO30YKeHHUs.

3.5 Br160p croco6a nojauyu KOMaH/
KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, UJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaKku X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXxOXKJeHHUEe PpPYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ Wau
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.
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Bbi60op Mex/Ay MECTHbIM WM JUCTAHLLMOHHBIM CIHOCOOOM yMpaBJIeHHS OCYLIECTBJISETCS
nporpaMmMupoBaHueM GyHkuuu F1( cM. myHKT 7).

3.6 Br160op 3azato11ero curyHasaa

YnpaB/siaTb ypOBHEM BbIXOJHOIO HaNpsiXKeHUsl MpeoOpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAHIUOHHO. MeCTHO MOXXHO yNpaBJISTh:

A) xkHonmkamu “>” m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lIero CUrHaJsa, a HaKaTHUe U yZiep>KkaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpOeHHBIM INepeMeHHBbIM pe3UCTOpoM. HaxokaeHHe PUCKH PYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYeHMUSIM 33/al01ero CUrHasaa.

JUIT  AUCTAaHIIMOHHOTO VIpaBJeHUs B KadyeCcTBe VIPABJIAKIIUX CUTCHAJIOB MOTYT
NPUMEHAThCS:

A) crangapTHbI¥ aHasoroBbii curnai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

[') BHeIHU epeMeHHbIN pe3ucTop conpoTuBieHueM 1..10 kOm.

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npusioxeHe A) u Tabauuedl 3.3. BbIOOp HCNOJIb3yeMOTOo CUrHajla OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JUCIJIee B IPOLEHTaX OT MaKCHMaJIbHOI0, BOJIbTaX MM aMmIiepax, HanpuMep U3=70%, U3=50
B, [3=30 A.

3.7 Wcnosb3zoBaHye QYHKIUU aBTOMATUYECKOT0 IOBTOPHOI'0 BKIOYEHUS

[loBesieHMe mnpeob6pa3oBaTesisl MOCJe MpoOBajJa CUJIOBOTO MJM BCIOMOraTeJbHOIO
HanpspKeHUs  onpejiesiseTcsd  3HaueHWeM  QYHKLMM  TNOBTOpPHOro  Bk/w4YeHUsa  F3,
yCTaHaBJIMBAEMOTr0 NPOrpaMMHO( CM. MyHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HaNpsKeHUs JJIMJICA MeHee [BYX CeKYH/, TO BbIXOJHOe HalpsXKeHHe CKAa4KOM BO3BpalljaeTcs Ha
NpeXHUH YpOBEHb, ecau OoJibllle JBYX CEKYHJ, — TO NPU HaJIM4YUM KoMaHAbl “Pabora”
[Ipeo6pasoBaTesib NepexoAUT B pexxuM “PadoTa”.

Eciu F3=1, To aBTOMaTH4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HanpshKeHUs JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHWe CKaYKOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/ bl “PaboTa” Ha Aucniee
WHAUIMPYeTCcs cooblieHre 06 omunbke. B Takom nosoxenuu [IpeobpasoBartesib 3a6/1I0KUPOBaH
Y Ha Harpyske HeT HamnpsikeHus. YToObl ero pa36J0KUpPOBaTh, HY»KHO MoJaTh koMaHAy “Ctom”,
nocJjie yero [Ipeo6pasoBaTesib nepeiieT B pexxuM “'0OTOBHOCTD”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHO HA PUCYHKe 3.2:
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'y

Hanps:xeHWe ceTu

|
Komanpa “Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

- T
BeixogHoe HanpaxeHwe, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMOro peJie

Ha ki1eMMHy10 KoJ104KY X4 MmaThl ypaBJeHUsI BbIIPSAMUTEJSI 0OMOTKHU SIKOPS1 BbIBE/IEHbI
KOHTAKTbI IPOrpaMMHpyeMbIx pesie. B 3aBucuUMOCTH OT 3HaYeHUs GYHKIUN F4-F6( cM. NyHKT
7) pejie MOTYT ObITb HEAKTUBHBIMU WUJIM BBINOJHATH QYHKIHUIO CUTHAJM3aTOpa CAEAYIOLIUX
COOBITHI:

A) [Ipeo6pasoBaTesib HAXOAUTCS B pexkuMe “'0OTOBHOCTD;

b) IIpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTa”;

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

KoHTakThl mIporpaMMUpyeMoro peje MoxeT KOMMyTUpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

Pene 3, pasMellleHHOe Ha MJaTe YIpaBJieHHS] BBINPSIMUTENSI OOMOTKU BO30YX/JEHUS,
3a/1eMCTBOBAHO /Jis 0/Ja4y CUTHaJa 6JIOKUPOBKU NIPU MOTEPH M0JIS1 BO30Y K eHHUS.

3.9 I1J1aBHBINU IYCK U OCTAHOB

[IpuMmeHeHUe (YHKUMN MJAaBHOTO MyCKa W BbIKJKYEHUS MO3BOJSIOT NpPefoTBPAaTUTh
CKAUYKU HaNpsiPKeHUsl CeTH, 00yCI0BJEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3Ku, a TaKXkKe
YMEHbIIUTD MyCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCKa U BbIKJIOYEHUS 33[al0TCS B IpejesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.10 Hu>KHUY ¥ BepXHUU IIpeJieJibl DeryJIUPOBaHUSA

HmxHUM U BepxXHUH Npenesibl PeryJupoBaHUsT COOTBETCTBYIOT MHUHHUMaJbHOMY U
MaKCUMaJIbHOMY 3HA4YEHHWI0 YINPaBJSAIIIEr0 CUrHa/MA. YCTAaHOBKA 3TUX 3HAYEHUU MO3BOJISET
YCTAaHOBUTb T'PaHMULbl JMalla30Ha, B KOTOPOM Oy/eT BeCTUChb PEryJUpOBaHHUE BbIXOJHOIO
HanpsDKeHUsT B MPOIEHTAX OT HOMHUHAJbHOrO. EC/IM yCTaHOBUTH 3HAauyeHUE JJI1 HUXKHETO
npegesa paBHbIM 0%, a A1 BepxHero — 100%, To perysupoBaHue Oy/ieT peaju30BaHO BO BCEM
JlianasoHe — OT HyJis 10 MaKCHMaJIbHOTO.

JuckpeTHoCTb peryavpoBaHus coctasJseT 0,1%.

3a/jlaHve 3HaYeHUW HUXKHET0 U BEPXHEro NpeJiesioB peryJaupoBaHus i $a3oBOro MeTo/a
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

11



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

3.11 PexuM orpaHUYeHUsA TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHS] TOKAa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHseT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOObI TOK OOMOTKHU He NpPEeBbICUJI 3alaHHOe 3HaYeHue. [laHHasg QYyHKIMS N03BOJISIET
TOYHO OrPaHUYMUBATH MyCKOBble TOKM Ha YpOBHe He 00Jiblle HOMHUHAJbHOIO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M neperpysku. DyHkuus
BKJIIOYAETC W OTKJ4YaeTcs M[porpaMMUpoBaHuMeM ycTraBku F17=1, a BeJHWYMHA
MaKCHMMaJIbHOTO TOKa 3aiaeTcs ycTraBkod F22( cM. myHKT 7).

3.12 PexxuM cTabUIN3AMY TOKA

[Ipeo6pa3oBaTesib MOXKeT paboTaThb B peXHMe CTabMIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, UTOObI MOJJEpPXHUBAaTb TOK OOMOTKM fKOpS Ha 3aJaHHOM ypoBHe. To4HOCTBb
cTabuav3anyu Toka - 2% OT HOMHMHAJIbHOTO TOKa peryJsiTopa, BpeMs CTabuJU3alUu TOKa NpHU
CKauKe ceTeBOro HanpsbkeHusd Ha 10 % - 2.3 cek. CurHaz 3aiaHusl OTOOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A, PyHKUMA BK/IOYAETCA U OTK/IOYAETCH NPOrpaMMHUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiM4YMHA MMHUMaJbHOTO ¥ MaKCHMMaJIbHOTO TOKa 3ajiaeTcs yctaBkamu F21 u F22(
CM. IyHKT 7).

3.13 PexxuM orpaHyvyeHUd HaNpSAXKeHUusd

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe OrpaHUYeHUs HalpshKeHUs, B KOTOPOM
cucTeMa ylnpaBJieHUs aBTOMATH4YeCKH U3MeHsleT yNpaBJsiollee BO3/JeNCTBUe HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOObI BbIXOJJHOE HaNpsKeHHe Ha 0OMOTKe SIKOpS He MPEeBbICUJIO 33/laHHOE
3HadyeHHe. PyHKLIMUA BKJ/IOYAETCH U OTKJ/KYaeTCs NporpaMMUpoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCUMaJIbHOTO Halpsi>KeHWs 3aaaeTcs yctaBkoil F20( cM. nyHKT 7).

3.14 PexxuM cTabUaM3aMU HANPSAXKEHUS

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HaNpsKeHHs, B KOTOPOM
CUCTeMa ylpaBJieHUsl aBTOMaTUYeCKH HU3MeHsieT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 06pa3oM, 4YTOObI NMOAJEP>)KUBATh HANPSHKEHUE HA 0OMOTKe SIKOPSl Ha 3aJaHHOM ypOBHE.
ToyHOCTh cTabuaM3auuu HanpsHkeHUs — 2% OT HOMMHAJIbHOTO HANpsDKEHUsI CeTH, BpeMs
CcTabuJM3alMd NpPU CKauKe ceTeBOoro HampsbkeHusa Ha 10 % - 2.3 cek. CurHajn safaHus
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAETCd U OTKI/IOYAETCS
nporpaMMHMpoBaHMeM ycTaBkM F17=4, a BeJWYMHAa MMHHMaJbHOTO M MaKCHUMaJIbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxuM cTabUIM3aIMY TOKA C OTPAaHUYeHHeM HalpsKeHUs
[Ipeo6pasoBaTesib MOXKeET paboOTaTh B peXHUMe CTAaOWJIM3alMM TOKa C OJHOBPEMEHHBIM

OrpaHWYeHUEM HaNpsHKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKU H3MeHSeT
yopaBJisiioliiee BO3JeiCTBMe HAa THUPUCTOPbI TaKUM 006pa3oM, 4YTOObI MNOAJEpPXUBAThb TOK
0OMOTKM SIKOpSl Ha 3aJlaHHOM YpOBHEe, OJHOBPEMEHHO C 3TUM He JO0MycCKas MpeBbILIeHUs
YCTAaBKM M0 HamnpspkeHWto. CUTHas 3aJlaHUs OTOOpaXkaeTcs B aMmIiepax, Hanpumep I3 = 27 A.
@OyHKIMS BKIOYAETCAd W OTKIYAETC NporpaMMuUpoBaHUeM ycTaBkU F17=5, BeJINUMHA
MHMHUMaJIbHOTO U MaKCUMaJIbHOTO TOKa 3agaeTcd ycraBkamu F21 u F22, makcumasbHas
BeJIMUMHA HanpsikeHUs — yHkiuend F19( cM. nyHKT 7).

3.16 PexxuM cTabUIM3alMY HAIPSP)KEHUS C OTPaHUYEHUEM TOKaA

[Ipeo6pasoBaTesib MoOXKeT paboTaTb B peXUMe CTAaOWIM3ALUM HaNpsSKEHUS C
OZJHOBPEMEHHBIM OrpaHUYEHUEM TOKAa, B KOTOPOM CHUCTEMA YIpaBJeHHWs1 aBTOMATUYECKU
HM3MeHsIeT yIpaBJisiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 06pa3oM, UTOObI MOAJep>KUBATh
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HanpsPkeHWe Ha OOMOTKe SIKOpSl Ha 33JlaHHOM YpPOBHeE, OJJHOBPEMEHHO C 3TUM He JlomycKas
NpeBbIlIeHHS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. ®yHKIHMA BKJIKOYAETCA U OTKJOYAETCS NporpaMMUpoBaHuMeM ycTaBku F17=6, BesanuuHa
MUHHMAaJIbHOTO M MaKCUMaJIbHOIO HalpshpKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYWHA TOKa — QyHKIMed F22( cM. myHKT 7).

3.17 PexxuM orpaHryeHUd CKOPOCTU

[Ipeo6pa3oBaTesib MOXeT paboTaTb B peXHMe OrpaHUYeHHUs CKOPOCTH, B KOTOpPOM
CUCTeMa yhpaBJIeHUs] aBTOMAaTUYeCKH U3MeHseT YIpaBJsiiolllee BO3JeUCTBUE HA THUPUCTOPHI
TaKUM 006pa3oM, YTOOBI YaCTOTA BpallleHUsl Bajla He NpeBbICUJIA 3a/laHHOe 3HayeHue. PyHKIUA
BKJIIOYAETCA Y OTKJ/II0YaeTcs NporpaMMUpoBaHueM ycTaBkU F17=7, a BeJIMuMHA MaKCUMaJIbHON
CKOPOCTH 3aZiaeTcs ycTraBkor F32( cM. myHKT 7).

3.18 PexxuM cTabUIM3AIUU CKOPOCTH

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexMMe CTAaOW/IM3aLUK 4YacTOThl BpallleHUs B
$YyHKI MM 0O6paTHOM CBSI3M OT TaxoreHepaTopa, YCTAaHOBJIEHHOTO Ha BaJ ABurartess. CUrHal
3a/laHuS Ha AucCIliee 0TOOpaXkaeTcss B 060poTax B MUHYTY, HanpuMep, n3=500 06/MuH. HxxHui
Y BEpXHUH Ipefies peryJIUpoBKH 060poToB 3a7aeTcsa GyHKIuAMU F31 u F32( cM. nyHKT 7).

Jl1s1 IpaBUJIbHOM paboThl U MHAWKALIMU B peXKHUMaxX CTaOUJIN3aL MU CKOPOCTH HEOOXOAUMO
aKTUBUPOBAThb UHJAWKALUIO 0O00POTOB Ha JHUCILIEE, JJI1 Yero HYXHO YCTAaHOBUTb 3HAYEHUE
F23=0, a Tak e ¢yHkuued F24 ycTaHOBUTb KOpPpEKTHOe 3HauyeHHe 4Yuciaa MB/o06,
COOTBETCTBYIOIlee KOHKPETHOMY TaXxOreHepaTopy.

PexxuM cTabuanM3aliud CKOpPOCTHM BKJIo4aeTcsa  ¢yHkuueil F17( Hy»XHO yCTaHOBUTb
3HayeHUe paBHOe 8). B 3ToM pexuMe peryjasTop u3MepsieT CHTHajJ OOPATHOM CBS3KM IO
CKOPOCTH OT TaxoreHepaTopa M CpaBHUBaeT C 3aJlaHHeM; NIPU 3TOM BeJIMYMHA YIIPaBJISAIOILETO
BO3/IEMCTBUSI HA THUPUCTOPbI BBIYUCASETCS KAaK pasHULA MeX/Ay 3aJaHHOW U (aKTUYeCKOU
CKOPOCTbIO( BEJIMYMHA PacCcOrJlacOBaHUs], YMHOKE€HHasl Ha NPONOPLUOHAIbHbIN KO3PPULIUEHT
Kn. Y3 sToro npuHnumna ciaefyet, 4To paKTHYecKass CKOPOCTb OyJeT BCerja HEMHOIO MeHble
3a/JaHHOM, MOTOMY YTO Pa3HOCTb PACCOTJIACOBAHUS HE MOXKET ObITh PAaBHOU HY.IIO.

Koadpounuent Kn 3agaerca dyukuueit F34. Bennunna Kn 3asjaetcs B npeaesax ot 1 go 80,
3aBojickasg ycTaBka paBHa 20. Yem 6Gosbuie koadpduuueHT Kim, TeM cTabujbHee CKOpPOCTb
BpallleHUsI U ’KeCcTYye MexaHH4yecKas xapaKTepuCTHKa 3JjekTpogsurartens. Ilpu Kn=1
CcTabuiMu3anus CKOPOCTHM NpPaKTHUYeCKH OTCYTCTBYeT, MexaHW4yecKasl XapaKTepHUCTHKa
MaKcuMaJibHO MdArkas. Haub6osiee yacto ncnosb3yroT ko3pouuuent Kn B auanaszone ot 10 go
40. Koadpouunent Kn>50 nesecoobpasHo MCNoJb30BaTh NPU pabOTe ABUraTesisi HA HU3KUX
o6opoTax.

Tak ke JJis pexxuMa CTabuJIN3alMu CKOPOCTU UMeeTcsl HacTporka F35 - KBajgpaTUUHbIN
k03¢ duiueHT n*n. JleicTBUe 3TOro KoadppuiveHTa aHajorudHo F34, Ho ¢ pa3HUIEH, YTO ITOT
K03)PHLMEHT yYUTbIBA€TCA B 00PAaTHOM CBSA3U KBaJpaTHU4HO. [Ipy He6OJIbIIOK pasHULe MeXAY
3a/laHHON U (GaKTUYEeCKHMMHM CKOPOCTSMH 3Ta COCTABJAMILAs HEBeJMKa, HO NPU MpPOCajKe
CKOPOCTU KBaJipaTHU4yHas cocTaBJjswomasa F35*(n3-nd)”*2 pe3ko yBeJUYUBAETCA U J06aBJsET
cTabuausupylouiee JeicTeue. ITOT K03QPULUEHT HauboJiee 1e/eco06pa3HO BBOAUTH NpPHU
paboTe ABUraTessl HA HU3KMX 000pOTaXx.

BaxHo! [lpu cTabunnsauuud CKOPOCTU BO3/JeHMCTBUE HJAET TOJbKO Ha BBINPSIMUTEb
yIpaBJieHUd Lenbl fAKOpsa. OJTO HYXHO YYWUTBIBATb IPU peaJus3alyyd [JBYX30HHOIO
peryJiMpoBaHusi CKOPOCTHM, TaK KakK NpPHU HeOOXOJMMOCTH CTaOWJIM3aL UM CKOPOCTH Bbllle
HOMMUHaJIbHbIX 000pPOTOB JBUraTessi( B 30He OCJabJieHUs1 MOJisI) CUCTeMa yNpaBJeHUS He
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KOppeKTUPYeT aBTOMaTHUYeCKU HalpsiKeHUe U TOK BO30YXKJeHHUs. ITO HY>KHO JieJlaTb BPYYHYIO
WJIU OT BHELIHEro KOHTPOJIJIepa.

3.19 YcTaHOBKA CKOPOCTU OrpaHUYEeHHUA U CTAOUIN3aAUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXXHOCTb YCTAaHOBKM CKOpPOCTH  cTabuamsanuu(
OorpaHuYeHMs) 3aZlaHHbIX BeJIM4YMH. [l1s aToro uMeercsa ¢pyHkuusa F18, koTopas aelcTByeT A1
pexxumoB F17<8( kpoMe pexxuma cTtabuamusanuu ckopoctu). Pynkuusa F18 MoxeT npuHUMaATh
3Ha4YeHMUA:

- 0 - MmegsieHHasA. CKOpOCTb CTaOMJIM3aL UM UM OTPaHUYEHUSI MAaKCUMMaJbHO MeJJleHHas,
Ipyd 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3alUM. TOYHOCTb CTAOU/IM3ALUHU
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 - cpegHsasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYEHUs CpeJAHsAsA, NPU 3ITOM
JlOCTUraeTcsl CpesHAS TOYHOCTb CTAbU/IM3alMU. TOYHOCTb CTAOMJIM3ALUM HANPSKEHUA WU
TOKa — 2-3% OT HOMHUHAJIbHOTO 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
CcTabuan3alMy HU3Kasg. TOYHOCTb CTAOW/IM3allMM HanpsbKeHUss WJIM Toka - 3-5% oT
HOMHMHA/JIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJIM3alMU NPU CKayKe CeTeBOro HaIpsiKeHHs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rub6kad. CKOpOCTb CTabWIM3allMM BBICOKAasd MNpPU 6GOJBLIOM OTK/JIOHEHUH
CTabUJIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOM W 0OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
CTaOU/IM3UPYyeMOM BeJIMYMHBI K 33/laHUI0.

3.20 TopMokeHHe ABUTATES

TopmoxkeHue aBurartesisi 3agaetcsa ¢yHkuusamu F25, F26 u F38. [lna 6oJsiee 6bICTpoOro
TOPMOXKeHHsI Heo6XO0JJUMO yCTAaHABJHWBAaTb MHUHUMaJIbHOEe 3HayeHHe BpeMeHU OGyHKUuU F12
IJIAaBHOT'0 OCTaHOBA. JI/INTEJIbHOCTb TOPMOXKEHHS orpaHruyeHa 25-30 ceKyH/1 BO BCEX peKMMaX.

Cnoco6 TOpMOKeHHUs 3aBUCUT OT 3HaUYEeHHUs OT 3HaYeHUs: GyHKuuu F25:

- F25=0 - HeT TopMOXKeHUs, BaJs IBUTaTe/b OCTAaHABJIMBAETCS CBOOOJHBIM BbIOETOM;

- F25=1 - guHaMuyeckoe TopMoOKeHHe B QYHKLUK BpEMEHHU, TO €CTb IyTeM MOAKII0YEHUS
006ecTOYEeHHOH OOMOTKM SIKOpPST K TOPMO3HOMY pe3UCTOpy B TedyeHHe BpeMeHU TTopM,
omnpejesasieMoro 3HadyeHueM QyHKIUU F26. [Ipu 3TOM CKOPOCTb BpallleHUs] He KOHTPOJIUPYEeTCH.
TopMo3HOHM pe3ucTop MOJAKJIYAETCA 3a CUET KOMMYTAallMU CUJIOBOTO KOHTaKTopa. TopMo3HOU
PEe3UCTOP U CHJIOBOM KOHTAKTOP B KOMILJIEKT TIIOCTaBKHM He BXOJSAT, MNPUOOpPETanTCS
NOTpPeOUTENIeM CaMOCTOSITe/NbHO. /JlJiT KOMMYTAallMd CHJIOBOTO KOHTAaKTOpa 3a/lelCTByeTCs
KOHTaKThl MPOTPaMMUPYEMBIX peJie Ha IJlaTe ynpaBJieHUs, [AJs 4ero TpebyeTcsl YCTAaHOBHUTH
3HavyeHus GyHkuUi F4, paBHoe 4.

[Io ucteyeHue BpeMeHUM TTOpPM HampsKEHHE KOHTAKThl NPOrpaMMHUpYEMbIX peJie
NepeKu/IbIBalOTCs, CUJIOBOM KOHTAKTOP OTKJ/II0YAaeT TOPMO3HOM pPe3UCTOP OT 0OOMOTKH SIKOPS U
JIMHAMUYeCcKoe TOPMOXKeHH e peKpallaeTcs.

- F25=2 - nuHaMu4yeckoe TOpMOXKeHHe B PYHKLUU CKOPOCTH, TO €CTh MyTeM MOAKII0YEHUS
06eCTOYEeHHON OOMOTKHU SIKOPS K TOPMO3HOMY Pe3UCTOpPYy, KOHTPOJUPYS MPHU 3TOM CKOPOCThb
BpallleHUs BaJla [0 CUTHaJly OT TaxoreHepaTopa. TOpMO3HOM pe3UCTOpP MOAKJIIYAeTCA 3a CYeT
KOMMYTAallUM CHUJIOBOTO KOHTaKTOopa. TOpPMO3HOU pe3ncTop U CUJI0BOM KOHTAKTOP B KOMILJIEKT
IIOCTaBKM He BXOJAT, NpUOOpeTaloTCs NOTpeGUTesNeM CaMOCTOATeNbHO. Il KOMMYyTalUu
CUJIOBOTO KOHTAaKTOpa 3a/lelCTBYyeTCd KOHTAKThl MNpPOTrpaMMHUpPYeMbIX peJie Ha IjaTe
ynpaBJieHus, [AJs1 Yero TpebyeTcsl yCTaHOBUTDb 3HaueHUs1 pyHKUUM F4, paBHoe 4.
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[Tocne fjocTUKeHUA CKOPOCTH BpallleHHWsl BeJIMYMHBI N OTCEYKH, onpefesisieMol QyHKIUeN
F38, KOHTaKThl MporpaMMUpyeMbIX peJie MepeKUAbIBAalOTCHd, CUJI0BOM KOHTAKTOpP OTKJ/IOYaeT
TOPMO3HOM PE3UCTOP OT OOMOTKHU AKOPS U AMHAMHUYeCKOe TOPMOXKeHHe NTpeKpaliaeTcs.

3.21 [I1aBHOCTb M3MEHEHUA CKOPOCTH BpallleHUs
B MeHwo uMeeTtcs ¢yHKIMA F97, ¢ moMolbi0o KOTOPOU MOXHO pPeryJiMpoBaTh IMJIaBHOCTb

W3MEHEHUsI CKOPOCTH BpallleHHs, YTO ObIBAaET HEOOXOAMMO JJisl NMpeJoTBpalleHUus] PhIBKOB U
neperpysku ABuraressa. OPyHKIUsA NpUHUMAET 3Ha4eHUs OT Hy s A0 10. PyHKIUA M03BOJSAET
OrpaHUYMBaTh YCKOPEHHE BaJsia JIBUTATe/sI IPU PE3KOM U3MEHEHUU CUTHAJa YIpaBJeHUs WU
HarpyskH, 3alllMIaeT ABUTaTeJb OT Pe3KOro Habopa CKOPOCTH, HAaNpUMep, MPU OMMHOOYHBIX
JIeUCTBUSIX ONIEPATOPA, IPEeAOTBPAILAET YXO PErYJASTOPA B 3aIIUTY OT MEePErpy3KH.

Hysito cCOOTBETCTBYeT OTCYTCTBHE IJIaBHOCTH, YCKOpeHHe He orpaHuyuBaetcs, 10 -
MaKCMMaJIbHO MeJlJieHHOe H3MeHeHHe. Hy)XHO y4YMTBIBATh, YTO NPHU OGOJBLUIMX 3HAYEHUSX
OYHKIIMK Y peryJisiTopa YMeHbIIAeTCsl CKOPOCTh peaKIMM Ha HabpoC Harpy3kd B peXUMeE
CTabUJIM3AIMU CKOPOCTH, YTO MOXKET OBbITh HEXeJIaTeJbHO, T03TOMYy He CJIeiyeT BbICTABJATH
He0OOCHOBAHHO 60JIbIIIME 3HAYEHHUS 3TOU QYHKIUU.

3.22 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
[Ipeo6pasoBaTesib MMeeT cnelydaibHyo GyHKIM0 FI98( cM. MyHKT 7), NpU COXpaHEHHU B

NaMATH KOTOPOM 3HaueHUs paBHOro 1, Bce moJib30BaTe/bCKUE YCTAHOBKU CTUPAIOTCS, a Ha UX
MeCTO 3alMCbIBAlOTCA 3aBO/ICKHe 3HaYeHUsI QYHKIUH.

3.23 3amuThl
B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHHUS — 3JIEKTPOHHAsA. JJIEKTPOHHAs 3allUTa peanu3yeTcs
nyTeM GbICTPOM 06pabOTKHM MHUKPOINPOLECCOPOM CHUTHAJIOB, MOCTYNAOLMX OT JATYMKOB TOKa.
[Ipy mpeBbIlIEHUU MTHOBEHHOTO TOKAa 3HayeHUs1 3*[HOM NMPOUCXOAUT CHSITHE YNPaBJSAIOLIMX
MMIyJIbCOB C TUPUCTOPOB, a HA JIUCILJIee 0OTOOPAXKAETCS COOTBETCTBYIOLIEE COOOILEHHE.

B) 3ammTa OT mNeperpysku 3JeKTpPOJBUraTesis MpeJHa3HauyeHa /[Jil COXpaHeHHUs
paboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI U THPUCTOPOB B CJIyyae MpPeBbILIEHUS TOKA HOMUHAJIbHOTO
3HaYeHHUs. 3allluTa yCTaHABJMUBAaeTCs NMporpamMmupoBaHueM PpyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJISIETCSI HOMMHAJbHOE 3HauyeHWe TOKa SIKOpA W BO30OYXK/JeHHUs
anekTpoasuraresd. Ilo ymosdyaHuiw 3HayeHue F28 u F29 paBHO HOMHHAJIBHOMY TOKY
npeo6pasoBaTessi( cM. MyHKT. 7) Mukpormnpoueccop HenpepblBHO U3MepsieT TOK HarpyskKu U
HaKallJIMBaeT 3HAa4YeHUe BPeMS-TOKOBOTO MHTerpaja U CpaBHHUBAEeT €ro C YCTaBKOH, MpHU
NpeBbILIEHUH KOTOPOM CHHMAaeT WMIIYJbChbl YNpPaBJeHUsS C THPUCTOPOB M OTOOpakaeT Ha
Juciiee coobuieHre. Pabota mpeo6pas3oBaTesiss OJIOKUPYETCS HAa 3 MUHYTHI, NOCJAE Yero OH
nepexoaAuT pexuM “'0TOBHOCTBL” ec/iv mojiaHa komaHza “Cton”.

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

B) 3amwuTa oT meperpeBa pazuaTopa obecrneyrBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JaTYMKOM, KOTODPBIM HeNpepblBHO ONpalluBaeTcd MHUKpompoueccopoM. IlpegenbHas
TeMnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMS 3alMThl paboTa npeobpasoBaTesis
OJI0KMpyeTCcs [0 OXJaKAeHUs paguaTopa Ao TeMmnepaTypbl 60 C, mocje 4yero BbIK/IOYAKTCA
BEHTUJIATOPbI OXJIAXKJEHUS U NIpeobpa3oBaTesib IepexoAuT pexxuM “'0TOBHOCTB”, eC/iv NojaHa
koMaHga “Cromn”.
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[) KOHTpOJIb HampsPKEHUSI CUJIOBOM CETH OCYLIECTBJISETCS 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaTblBaeT B C/ly4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WM B ClIydyae HUX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIOYEHA WJM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
¢yuknuu FO2( cM. nyHKT 7).

/Jl) 3amwyTa OT HeAONyCTMMO HHU3KOTO IO0JI BO30y:XAeHHd. BeimpsaMuTesb 0OMOTKHU
BO30YX/JleHUsl UMeeT BO3MOXHOCTb HAaCTPOMKH 3allUThl OT NMOTEPU MNOJIA BO3OYXKJAEeHHUH, A
yero npeAHasHavyeHbl pyHKuuu F19, F21 u F93.

A) 3amuTa No BeJIMYMHE HAMNpspKeHUs BO30yxJeHus. Eciy HamnpskeHHe Ha BBIXOZeE
BBINPAMUTEJS NUTAaHUS OOMOTKHU BO30YXJeHHUsA MeHblle Ha 20% MHUHMMaJIbHOTO 3HauyeHUs,
ycTaHaBaMBaeMoro ¢yHkuued F19, cpabaTbiBaeT pesie Ha IJaTe YIpaBJeHUS U CBOUM
Pa3MbIKAOIUM KOHTAKTOM OJIOKUPYET PaboTy BbINMPSIMUTEISI 0OMOTKHU SIKOPS;

B) 3amuTa no BeJiMuMHe TOKa BO36YKeHUs. EC/IM BBIXOJHOU TOK BBINPSAMUTEJIS TUTAaHUSA
00MOTKM BO30YyxJeHHUA MeHblle Ha 20%, yeM MHUHMMaJbHOe 3HA4YeHMs, yCTaHaBJIMBaeMoe
¢yHkuuel F21, cpabaTbiBaeT peJie Ha MJaTe yIpaBJeHUsI U CBOMM Pa3MbIKAOIIMM KOHTAaKTOM
6JI0KHMpYeT paboTy BbIPSIMHUTEJISI 0OMOTKH SIKOPSI;

Y BbIIpsAAMHUTeJIS NUTAaHUA OOMOTKMU fIKOpA ecTb QyHKuua F93, ¢ nmoMouipio KOTOpou
MO’KHO OTKJIOYHUTb WU BKJIIOUYUTD 3aLUTY OT MOTEPH MmoJisi Bo3oyxaeHus. [Ipu F93=1 3amuTa
OTKJ/IIOYEHA, BBINPSIMUTEJb NUTAaHUSA OOMOTKM SKOpS He pearupyeT Ha cpabaTblBaHUe
O6JI0KMPOBOYHOTO peJie BbINPSIMUTEJISI NIUTAaHUSA 0OMOTKH BO30Y K/I€HUSI.

E) 3amuTa oT HEMCIPAaBHOCTH JlaTUMKa TOKa. B ycTpoiicTBe A/ u3MepeHUs TOKa 0OMOTKH
SIKOpsS MCIOJIb3yeTCsl [ABa JaTuMKa TOKa, “MJCOBOM” W "MuHycoBoi”. Cnoco6 u3MepeHUs
3amaetcs pyHKuuen F94:

F94=0 - Ia BbluMciaseTcsd KakK MOJycyMMa M3MepeHUW ABYX AaT4yukoB Ia = (Imaroc +
IMUHYC)/2. 3TO OCHOBHOHM peXuM paboThl. B ciyyae, eciu oJUH AATYHMK HU3MepsieT B 2 pasa
OoJibllle IPYroro BblAaeTcs OoMIMOKA 12, cUrHaJM3UpPYIOLas 0 HEMCOPABHOCTHU AAaTYMKa TOKa.
[Tocsie cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATB curHas “"PaboTa”.

[locsie 3TOro MOXXHO yCTaHOBUTB:

F94=1 - Ia = | m1oc;

F94=2 - Ia = [ Munyc;

F94=3-1a=0;

YcraHaBivBasa 3HayeHud F94, paBHoe 1 M 2, MOXHO OllpeJie/INTh HEUCNPABHBIU JaTYUK
WJIM OTperyJIMpoBaTh NOKa3aHUs ToKa Ha aAuciiee. F94=3 wucnosb3yeTci Kak BpeMEHHBIU
PEXUM MPU HEUCIIPABHOCTHU 060UX JJaTYUKOB TOKA.

K) 3amuTa OoT OTCyTCTBUA M3MepeHUs HanpshkeHUs sakops Us. @yHKUMA aKTUBUPYeTCS
WM oTkiw4daeTcsa ¢yHkuued F96. 3amura cpabaTbhiBaeT ecau HanpsibkeHue Us<25 B npu
IpeBbIlIeHUH ONpe/ieJIEeHHOTO yIJjia IPOBOAUMOCTH TUPUCTOPOB, UYTO FTOBOPUT O HEMCIIPABHOCTH
KOHTypa u3MepeHus. [locsie cpabaTbiBaHUA 3alUTHI /19 ee cOpoca HEOO6XOJUMO CHATb CUTHAJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs QyHkuueit F96. Itol dyHk1Men
yCTaHABJMBAETCA TPU CTYINeHU cpabaTbiBaHUS 3TOoW 3amuTbl: 15%, 25% u 35%. 3amura
cpabaTbiBaeT, eciu 060poThl ABuratess <100 06/MuUH npu ynpaBJsioueM 3ajaHuu Usag >
15%, 25% u 35% B TeyeHue 3-X cekyH[. COOTBeTCTBeHHO, 3HaueHHe 15% sBJsgeTca camMoiu
»KECTKOM YCTaBKOM.

[Ipu F96 = 3 3amuTa HeaKTHUBHa.

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

[Tocsie cpabaThiBaHHUS 3alUThI [JIs1 ee cC6poca HEOOXO0IUMO CHATH cCUrHas “"PaboTa”.
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3.24 3anuch B 1aMATh 3aBOJICKUX HACTPOEK.

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

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 Tlpeobpa3oBaTesib COOTBETCTBYET AeNCTBYIOIUM TpeboBaHUsAM “IIpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYyCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTbl Npeobpa3oBaTesis UCIOJb3yeTCs ONacHOe JAJs XKU3HU HanpshxkeHue. [Ipu
yCTAaHOBKe INpeoOpa3oBaTesisi Ha OObeKTe, a Takke IPU YCTpaHEHUM HEUCIPaBHOCTEN U
TEXHUYECKOM O00CJy>KMBaHUHU HeoOXO0JMMO OTKJIIOUYUTH [IpeobpasoBaTesb U MOJK/IOYAaeMble
YCTPOMCTBA OT CETH.

4.3 He ponyckaeTca nomnaZlaHue BJard Ha KOHTAKTbl KJIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpeniaeTcs UCIOJIb30BaHUE TPe06pa30BaTeisl B arpeCCUBHBIX Cpe/iaX C COJlepKaHUuEM
B aTMocdepe KUCJIOT, lles104el, Maces U T. II.

4.4 TlopkiouyeHUe, peryJMpOBKa M TeXHUYECKOe O0OC/ay:KMBaHUe TMpeobGpa3oBaTesis
JIO/DKHBI  NPOM3BOJAUTHLCA TOJIBKO KBaJUQPULUPOBAHHBIMU ClELUMaJUCTaMM, HU3yYUBLIMMHU
HaCTOsiIlee PyKOBO/CTBO IO 3KCITyaTalUH.

4.5 Tlpum osKclyaTallMd W TeXHUYeCKOM OOCJAy>KMBAaHUM HeO006XO0AMMO COOJI0[aTh
Tpe6oBaHus «[IpaBU/ TEXHUYECKOM IKCIJIyaTalMU 3JIEKTPOYCTAHOBOK MOTPeOUTeNeN» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIyaTAL[MU 3JIEKTPOYCTAaHOBOK NMOTPEOUTENTEN».

4.6 Jlna 3a1UThI 06CayKHBatolero nepcoHasna [IpeobpasoBaTesib J02)KeH ObITh 3a3€MJIEH.

4.7 TlpeobpasoBaTesb He MOXeT OBbITb MCIOJIb30BaH KaK pa3befUHUTENb LeNu WIU
H30JIMpYollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
nepcoHasa WJIU o6opyAoBaHus, To [lpeo6pa3oBaTesib HEOO6XOJUMO MNOAK/IHOYATh Yepes
npepbiBaTe b, HAIpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTeMOM 6e30aCHOCTH.

49 Pabora npeoGpa3oBaTesii  CONPOBOXAAETCSd  BblAejseHHMeM  Temua. /Jad
npejoTBpallleHUs lleperpeBa, BbIX0/a U3 CTPOs U NpeA0TBpalleHUs oKapa He06X0JUMO:

A) ycranaBiuBath [Ipeo6pa3oBaTesib Ha HETOPIOUYYI0 MOBEPXHOCTh;

B) HepgonycTHMo ycTaHaBiuBaTh [Ipeo6pa3oBaTesib B IJIOXO BEHTUJIHUPYEMBIX MeCTax U
MeCTax C BbICOKOW TeMIlepaTypOr OKpY»Kalolller cpe/ibl;

B) npu ycTaHOBKe HE06X0AMMO obecrnieduTh He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 epyuMeTpy Npeobpa3oBaTeis.

5. MoHTaX Ha 00’ bEKTE.

5.1 CnepyeT ycTaHOBUTB [Ipeo6pa3oBaTesib Ha IITATHOE MECTO M HAJIeXKHO 3aKPENUTh €ro.
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5.2 3azemsuTsh [IpeobpasoBaTesib B COOTBETCTBUE C TpeboBaHUAMHU [1Y 3.

5.2 [Ipok/naApIBalOTCS JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MMUTAlOLLeN CeThIo,
Harpy3KoM, yCTPOMUCTBAMU yIIpaBJIEHUS.

5.3 CeueHuHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.

54 llenu Aad MOJAYM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHATb BUTBIMM MapaMHu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYUuTb HX HaJEeXHbIM KOHTAKT C
KJIEMMHHKOM Npeo6pas3oBaTeJis, /il 4ero peKOMEeHAYEeTCI UX KOHI[bl TIATEJbHO 3aUMCTUTDb U
06JIyIUTh UJIM ONPECcCOBATh B CTAaHTAPTHbIE HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
IPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He ponyckaeTc Npok/aajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMHU IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHEUIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHbIM B [IpunoxeHuu A.

5.6 [lpu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIEeAYIOIIME 1eUCTBUS:

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, NPU 3TOM B
KayecTBe TECTOBOM HAarpy3KU PeKOMEeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BrT;

B)ybeauThcs B NMPaBUJIBHOCTU NMOJKJKYEHHS BHEIIHUX lieNed MUTAHUs W yIpaBJeHus,
3a3eMJIeHUs], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

be3 mnoAk/JH4YEeHHOW HArpy3kKd HEBO3MOXXHO C/ieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIHU
HeNpaBUJbHOU paboTe BbINPSIMUTEIS.

B) mnopaTh HampsikeHUMe Ha NpeoOpas3oBaTesib, IPU 3TOM BCE CBETOAUOAbI Ha MepeaHeEN
NaHeJIM Kopmyca JIo/>KHbl KpaTKOBPEMEHHO 3aropeThCs U MOTracHYTh, Ha AucIjiee B TedeHue 10
CEeKyH/T A0J>KHA OTOOpa3UTbCs HAANUCh TEKYLleHd MoJesu Nnpeobpa3oBaTesiss U BK/IOYAIOTCS
BEHTUJIATOPBI OXJaxkJeHUd. Jlasiee Ha [AucIliee O0TOOpPAa3sUTbCId HaANUCh “[OTOBHOCTBL” W
TeKylllee 3HauyeHHe CUTHasIa 3aZiaHus( HampspKeHUs WM Toka, Hanpumep Us=50 % ). 3To
03HA4yaeT, YTO Npeobpa3oBaTesib rOTOB K paboTe U NPOrPaMMHUPOBAHMUIO.

[Ipu mepBOM BK/IIOYEHUU HA TECTOBOW HAarpy3Ke peKOMEHAYeTCs OTKJIIYUTh 3aL[UTY OT
NOTEePU TMOJsI BO3OYKAEHUs, [IJI1 4ero ciaeayeT YCTaHOBUTH 3HadeHUe ¢yHKuuu F93=1. [nsa
3TOro Heo6X0AMMO HakaTb KHONKY "IIp” /s BXoJa B peXMM MPOTpaMMHUPOBAHUS B MOMEHT,
KOT/la Ha IUCIJIee OTOOpAXKaeTCsl MPUBETCTBHE U HAa3BaHUE TEKYIled MOIeH.

Janee Ha JUCIJIesIX BBINPSIMUTENEH OTOOpPa3UThCA HAANUCh “[OTOBHOCTL” U TeKyllee
3HaueHHe CUrHasa 3aaanus( Hanpumep, U3=50% ).

[lepeBesuTe TymOJsiep “PaboTa” BbIIpSAMUTENS MNUTAaHUS OOMOTKH BO30YXJAEHUS B
nosioxkeHue “Bka” U NPOKPYTUTE PYUKy INEepPEeMEHHOro pe3ucTopa OT OJHOIo KpalHero
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NOJIOKEHUSI [0 Apyroro. Y6eauTechb NMPHU 3TOM, YTO Ha NOJAK/JIYEHHOW Harpy3ke( Jiamme
HaKaJIMBAaHUsI) U3MeHsIETCS HaNpsDKeHUe B COOTBETCTBHE C CUTHAJIOM 3a/IaHUS.

ToyHO TakXke cieyeT mepeBecTH TymOJiep “PaboTa” BbINMPSMUTENS MUTAHUS OOMOTKHU
AKOps B noJiokeHUe “Bk1” ¥ MPOKPYTUTH PYyUKy IepeMEHHOr0 pe3ucTopa OT 0OJHOT0 KpalHero
NOJIOKEHUSI [0 APYroro, y6eJUBIIMCh NPU 3TOM, YTO Ha MOJAKJIYEHHOW Harpyske( Jamme
HaKa/IMBaHUsl) U3MeHsIeTCs HalpshKeHWe B COOTBETCTBHE C CUTHAJIOM 3a/laHUS.

Jlanee pekoMeHAyeTCS TMOJAKJKYUTH 3JIEKTPOJBUraTe/Jb W YCTAHOBUTb KOpPPEKTHbIE
3HAUYeHUs1 YCTABOK /IS 3alUTbl OT NMOTEPHU IMOJis BO3OYXKAEHUS M aKTUBUPOBATb 3alIUTY,
yctaHoBUB F93=0. [Ipu 3TOM Ha Auciiee BhIIPSIMUTENSI 0OMOTKH BO30YX/I€HUsI 0TOOPA3UThCS
Haanuch “[OTOBHOCTB”, a Ha AuCIJIee BBIIPSIMUTE/S MUTAHUS OOMOTKHU SIKOpPsS OTOOpPa3uTCs
Haganuch “Om 11 HeT mossi Bo36yxAeHUs!” MOCKOJIbKY Ha BbIXOJlEe BbIIPSAMHUTEJS MUTAHUS
0OMOTKM BO30YX/J€HUsI HET HaNpPSXKEHUsS U MO3TOMYy OH OJIOKUPYET pabOTy BBINPSIMUTEJSA
NHUTaHUs OOMOTKHU SIKOPSI.

[lepeBesute TymOJsep “Pabora” BbIIpSAMUTENS MNUTAaHUS OOMOTKM BO30YXJAEHUS B
nosioxkeHue “Bks” U yBeqn4uMBaiTe BbIXOJHOe HampspkeHue. [Ipu JOCTUXKEHHUU BbIXOJHBIM
HanpsPKeHUWEM U TOKOM BO30Yy)KJeHHs 3HAaYeHWM, yCTaHOBJIeHHbIX QyHKuusmMu F19 u F21 y
BBINPSIMUTEJISI NUTAHUS OOMOTKH BO30YXJAeHHUs, cpabaTbiBaeT ero pese K3 Ha mnuate
yIpaBJieHHUs], KOTOpOe pa3pellaeT paboTy BbINPAMUTEJSI MUTAHUSA 0OMOTKH SIKOPS; HA JAUCILIee
BbINPSMUTEJISI IUTAHUs 0OMOTKHU SIKOPS TOXKe MOsIBJIsieTCs HaAMUCh “T'oOTOBHOCTB”.

6.2 PaboTa B pexMMax CTaOU/IM3aI[UH CKOPOCTH.

[lepes Bk/IIOYEeHHEM HEOOXOAUMO yOEJUTbCS B TOM, YTO NOJKJIIOYEH TaxoreHepaTop.
[lofIspHOCTL MOJAKJIOYEHUSI TaxoreHepaTopa He HWMeeT 3HadyeHus, 'miawc’ U "MuHyC”
TaxoreHepaTopa yCJI0BHBI.

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

[lofaTh HanpsXKeHUe 3JIEKTPOJBUTATE/b, YOEJUThCS B HAJIMYKME UHAWKALUY Ha JJUCIIee U
NpPaBUJIbHOCTH U3MepeHUsI 060POTOB JIBUTATEJIA.

[locne 3Toro 06eCTOYMTH JBUraTesb, YCTAHOBUTb OJUH U3 PEXUMOB CTaOUIM3ALUU
CKOPOCTHU U ONpo6OBaTh B paboTe.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ, B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMHUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. 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 OTOOpa3UTCsA
Ha3BaHHUe NnepBou QyHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
O/ZJHOY HAaCTPOUKHU K [ PYTOM.
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7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUs1 QYHKIUU.

Bei6paB ¢QyHKIMIO, 3HaYeHHEe KOTOpPOH

TpebyeTcsi NPOCMOTPETb WJU H3MEHUTD,

KpaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HalpuMep:

F1 cnocob

0 - Tymbnep

ynp.

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHOMKH “>" 1 “<”,

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPHUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHUKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.

Ecnu xe BblOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXXMHUTE€ KHOIIKY

“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OyHKIMHU Y UX 3HAYEHUS.

[IporpamMmmupyeMblie GyHKIMU ITpeobpa3oBaTesis Nepedyuc/ieHbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyemMbie QyHKIIUU

®yH- | Hapnuces Ha OnucaHue
KA HHAUKATOpe
OnpenensieTr crmoco6 ympaBjeHus: KoMaHAa “Pabora” mojaeTcssi MeCTHO WJH
JIUCTAHIITMOHHO
3HayeHHe Hagnucob ITosicHeHue
F1 Croco6 ymp 0 TvMBIIe KoMania “PaboTa” nojaetcs nepeBoioM pyKOSITKU
y p TyMOJepa “PaboTa” B nmosoxxenue “Bxia”
Komanga “PaGora” mojaeTcs myTeM 3aMbIKaHHUS
1 JUCTAHIIMOHHO KJjeMM 6 UM 7 KJIeMMHOH KkoJyiogku X1 1uIaThbl
ynpaBJieHUsI
OnpejiesisieT cUrHaJl yopaBJieHUs] BBIXOAHBIM HaNpsi)KeHHEeM
3HavyeHHe Hagnuch ITosicHeHue
CursHaz 3aJlaHus U3MEHsIeTCAa HaXKaTHeM KHOIIOK “>” U
M<"
0 KHOIIKU “»
HaxkaTue “>" yBesIM4MBaeT BBIXO/JHOE HAMPSXKEHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aZjlaHusi M3MEHSIeTCS IOBOPOTOM pPYy4YKH
nepeMeHHOT0 Pe3UCTOPa, pa3MellleHHOr0 Ha JIMIeBOH
F2 CHUTHAJ ymp. 1 BCTP.PE3UCTOP MaHeJH. [TosioxkeHUE “Mun” COOTBETCTBYET
MUHHUMaJbHOW BeJWYHMHE 33JjJaHus], MOJIOKEeHHe
“Makc” - MaKCHMaJIbHOH BeJIMYKHE 3aJaHusl.
) 0.10 B CurHaJs 3a/1aHus N0/IaeTCs BHEIIHUM Hanpsi>keHueM 0-
B 10 B
3 0.20 MA CurHas 3ajlaHus moJaeTcsl TOKOoM ymnpaBJjeHus 0-20
B MA
4 4.20 MA CurHas 3aJlaHus MOJAETCA TOKOM ymnpasJeHus 4-20
) MA
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CurHan 3asiaHus TOJAETCd BHENIHUM IepeMeHHbIM

5 BHEIIL. Pe3UCTOP Pe3uCTOpoOM. PekomeHiyeMoe 3HaYeHUue

CONMpPOTUBJEHUSA 3TOro peaucrtopa 1..10 kOM
OnpefensieT noBeAeHUe Mpeobpa3oBaTesis MOCJAe MPONAXKU HANPSHKEHUS CHUJIOBOW CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”
3HayeHHe Hagnucek [TosicheHue
Eciv mpoBan HampspkeHUs JJIMJICA MeHee 2 CeK -
BBIXOJJHOE HaNpsPKeHHEe CKAaYKOM BO3BpallaeTcs Ha

0 BKJIDYEHO NpeXHUU YPOBEHb.

Eciv mpoBan HampspkeHus iwicad 6GoJjiee 2 cek -

F3 aBT.BKJI. IPOUCXOJUT ABTOMATHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciyv mpoBan HampspKeHUsl JJIMJIC MeHee 2 CeK -
BBIXOJJHOE HaNpsPKeHHEe CKAaYKOM BO3BpalllaeTcs Ha
peXHUH yPOBEHb.

1 OTKJIIOUEHO Eciv mpoBan HampshkeHWst ajuicad 6ojiee 2 ceK -
aBTOMAaTHYECKUH Mepe3anycK He MPOUCXOAUT; YTOOBI
nepedTy B pexxuM “PaboTa” Hy)KHO MoJaTh KOMaHIy
“Cton”, mocJie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpejesisieT ycaoBUe cpabaThiBaHUs 1-ro NporpaMMHUpPyeMoOro peJie
3HavyeHUe Hagnucek IlosicHeHue

0 OTKJIIOYEHO Pejie HEaKTUBHO BO BCEX PEXKMUMaAX PabOTHI

1 curtas TOTOB CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexofie B
pexxuM “I'oToBHOCTB”

CpabaTbeiBaHMe peJjie MPOUCXOJUT NpPU TMepexojie B
F4 1-e pene 2 curHas PABOTA P 9 ,,p p A p pexoa

pexxuM “Pabora

CpabaTpiBaHMe peJie MPOUCXOAWUT NPU TMepexofie B

3 curHaa ABAPUA B ,
pexuM “ABapus”

CpabaTbeiBaHMe peJjie MPOUCXOJUT NpPU Tepexofie B

4 JIH. TOPM. JAUHAMHUYECKoe TopMoXeHue( [Jid  BBIIpAMUTES
MUTAHUSI 0OMOTKH SIKOpPsi)

OnpejiesisieT ycaoBUe cpabaThIBaHUS 2-T'0 MPOTPaMMUPYEMOTO peJie
3HayeHHe Hagnucek [TosicHeHue

0 OTKJIIOYEHO PeJie HEaKTHBHO BO BCEX PEXXUMaxX paboThI
CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexosie B

1 curHazn 'OTOB p B p " p A p pexon
pexxuM “['0TOBHOCTH

FS 2-¢ perte ) curnar PABOTA CpabaTbeiBaHMe peJjie MPOUCXOJUT NpPU Tepexofie B
pexum “Pabora”
CpabaTbeiBaHMe peJjie MPOUCXOJUT TpPU TMepexofie B

3 curHaa ABAPUA p B "p p A p pexon
pexxuM “ABapus
CpabaTpiBaHMe pejie MPOUCXOAWUT NPU TMepexosie B

4 JIUH. TOPM. JUHAMHUYECKoe TopMoXeHUe( JiJid  BBIIpAMUTES
NUTaHHUS 0OMOTKHU SIKOpPs)

Onpefnensier ycioBue cpabaThlBaHUsS 3-r0 HporpaMmupyeMoro pese. ToJbKO s
BBIIPSIMUTEJISI IUTAHUsI 0OMOTKH SIKOPSI)
3HayeHHe Hagnucek [TosicHeHue

0 OTKJIIOYEHO PeJie HEaKTHBHO BO BCeX PEXKUMaxX paboThI
CpabaTbeiBaHMe peJjie MPOUCXOJUT TPU TMepexofie B

1 curHazn 'OTOB p - p " p A p pexon

F6 3-e peste pexxuM “'0TOBHOCTH

2 cenrtan PAEOTA CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexosie B
pexuM “Pabora”

CpabaTbeiBaHMe peJjie MPOUCXOJUT NPU TMepexofie B

3 curnan ABAPUs | -PaPaTh P POHCXORUT TIpH  [IEPEXOA
pexxuM “ABapus

4 UH. TODM CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexofie B

AMH. TOPM. JUHaMUYECKOE TOPMOXKEHHUE
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BpEMH IJIaBHOTI'O0 BbIXOJAa HANPAXEHHWdA Ha BaﬂaHHbIﬁ YPOBEHB. [lnanasoH 3HAYeHUH

F11 [1aBH. TycK dyukuuu ot 0 1o 25 cek c marom 0,1 cek
F12 | miaBm. BB Bpewms [IABHOTO CHIDKEHNUS HANpsDKeHMs JO MHHUMA/bHOTO 3HaueHHs. Juana3zoH
3HaYeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek
F15 | mwkmnpegen MuHuMasbHOE 3HaYeHHe CUTHasa 3aZiaHud B %. /luana3oH 3HayeHU GyHKuuu ot 0% 1o
100%, Ho He 6oJiee 3HaYeHUs GyHKIUU F16. JluckpeTHOoCTh 0,5%
F16 Bepx. npejien MakcruMasibHOe 3HaueHUe cUrHasa 3ajilanus B %. [luanazoH 3HayeHuil ¢yHkuuu ot 0% 10
100%, HO He MeHee 3Ha4YeHus pyHKuMM F15. luckpetHocTb 0,5%
OyHKIUSA BKJIIOYAET PEXUMBbl CTAOW/IM3alUMKM WM OrPAaHUYEHHUs] TOKA, HaMpsHKEeHWUs,
MOIIHOCTH
3HayeHHe Hagnucek [TosicHeHue
0 HET PeXX1Mbl OrpaHUYeHHUs WK CTAOUIM3AIMU OTKIYEHbI
1 orpaHu4denue | BKJIIOUEH peXuM OrpaHUYeHUs TOKa
2 Crabususzanus | | BkarodeH pexuM cTabUIN3aIMU TOKA
F17 R—" 3 Orpanuyenve U | BkjloyeH pexXMM OrpaHUY€eHUS HaPSHKEHUS
4 Crabunuzanua U | BkiodyeH pexuM CTabUIN3alMK HanpsKeHUs
5 Cra6 lorp U BrkiiloyeH pexuM CTabuIM3aliu TOKAa C OrpaHUYeHUEeM
HanpsKeHus
6 Cra6 U orp BriitoueH peXuM CTAaOW/IM3alUM  HANpSKEHUS C
OrpaHUYeHHEM TOKa
7 orpaHuvyeHve n | Bk/OYeH peKUM OrpaHUYeHHs: 060pOTOB
8 cTabuauzanus n | BKOYeH pexuM CTabuJIn3aluu CKOPOCTH
OyHKIUSA OmpefessieT CKOPOCTb U TOYHOCTb CTAOWJIM3ALMM WA OTPAaHUYEHHs [Js
pexxumoB F17<8
0 MesieHHast MesieHHas cTabu/ar3alys, BbICOKAasi TOUHOCTh
F18 | crabunusanusa 1 cpeaHss CpenHss crabuau3alys, cpe/iHsisi TOUHOCTh
2 ObICTpas BoicTpas cTabuin3anus, HU3Kas TOUHOCTh
3 N BricTpasgs mnpu O6OJBUIMX OTKJOHEHUSX OT YCTaBKH,
MeJJIeHHas NPU MaJIbIX OTKJIOHEHHUIX
F19 u. npesen U OnpenesisieT MUHUMa/IbHOE 3HaUEHUeE HAIPSP)KeHUs] Ha Harpy3Ke B peXUMe CTabUIM3aliu
HanpsikeHus. 3HaueHHe GYHKIMU He MOXKeT NPeBbICUTh 3HaYeHUe QyHkIuu F20
OnpenensgeT MakKCMMaJbHOe 3HayeHUWe HalNpsHXKeHWsl Ha Harpyske B pexuMe
F20 B.npeaen U | cTabuivsanuu HanpspkeHdus. 3HadeHWe QYHKIUM He MOXeT ObITb MeHblle 3Ha4yeHHs
byuknuu F19
F21 u. npeses | OnpenesisieT MUHUMa/JbHOE 3HAaUYEHUE TOKA B HAarpysKe B peXUMe CTaOU/IM3aIUU TOKa.
3HaueHUe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHKunu F22
OnpefensieT MakCcUMaJbHOE 3HAYEHHE TOKA B HAarpy3Ke B peXHMe CTAaOW/IM3alHUU TOKa.
F22 B. ipefen | 3HaueHHe PYHKLMHU HE MOXKET MPEBBICUTh HOMUHAJbHBIM TOK BBIPSIMHUTEJISIA U HE MOXKET
OBbITh MeHbllle 3HaYyeHUs GyHKIuu F21
QyHKIMS onpeJiessieT MOJIKJKYEH JIU TaX0reHepaTop
3HavyeHUe Hagnuch ITosicHeHue
Coobuiaer  cucTeMe  ymopaBJeHHSI O  HaJU4YUH
F23 | Taxoremeparop 0 BKJIIOUEH TaxoreHepatopa. Ha aucnsieil BbIBOAUTCS WHAWKAIUS
0060pOTOB BaJa IBUraTeis
CoobiulaeT cucremMe ympaBjeHHUs 006 OTCYTCTBHUeE
1 OTKJII0YEH TaxoreHepartopa. Ha gucniee oTCyTCTByeT UHAMKALUSA
060pOTOB BaJa IBUTraTes
F24 mV/o6 3amaetr BeanunHy MB/06 TaxoreHepaTopa. JTa BEJIMYMHA HCNOJb3YeTCs AN pacdera
BeJIMUMHBI 060POTOB B MUH BaJia JIBUTaTeJis U MOCJAeyI0llel ee MHAMKALMHY Ha JUCIJIee
DyHKIMS onpefiesisieT C10cob TOPMOXKEHUs
0 HeT TOPMOXKEHHUE OTCYTCTBYET
F25 | TopmoxeHue JUHAMUYECKOe  TOpPMOXeHue - MO/ KJII0oUeHe
1 JuHamuueckoe T | TOpMO3HOIrO pe3ucTopa K 06OMOTKaM SIKOpsl B TeUueHUe
BpemeHu Ttopm( F26), 4YacTOTa BpalUleHUs He
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KOHTPOJIUPYeTCs

JMHaMUYecKoe  TOpPMOXKEHHe -  MOJAKJII0YEeHHe
TOPMO3HOTO  pe3ucTopa K O0OOMOTKaM  sdKops);
TOpMOXKeHUe 3aKaH4YMBaeTCAd IocjJe JOCTHKEeHUs

CKOPOCTH BeJIMYMHBI oTceuku( F38)

2 AWHaMHU4Y€CKOoe n

CDYHKU,I/IH onpenesdeT BpeMA TOPMOXKEHHA 3JIEKTPpOABHUIATEJIA. ﬂI/IaHaSOH 3HaYeHUH

k26 Tropm dyukuuu 0..25 cekyHp c marom 1 cek
F28 THOM 51 OnpepenseT 3HaYeHHe HOMHHA/JIbHOTO TOKa IKOPHOW OOMOTKM 3JIEKTPOJBUraTeJisl, pu
npeBbllIeHHe KOTOPOro 3alyCKaeTcsl MaKCHUMa/IbHO-TOKOBAasl 3allMTa OT Neperpys3ku
F31 H. pesies n OnpefiensieT HWKHIOW TpaHULy /Juana3oHa peryJupoBaHUsi CKOPOCTH B pexHUMax
CTabu/M3aLu1 CKOPOCTHU
OnpefieniieT BepxHIOI TIpaHUIy /[AWaANa30oHa PEryJHUpOBaHUSA CKOPOCTH B pexHMax
F32 B.IpeJieJin | CTaOM/IM3allMd CKOPOCTM M MaKCUMaJIbHYyl0 BeJMYUMHY O060OpOTOB JJs peXHMma
orpa"HuyeHus o6opotoB( F17=7)
3a/laeT BeJIMYMHY HOMHUHAJIbHBIX 060pOTOB JiBUraTess oT 25 0 6250 06/MuH. PyHKLIUA
F33 | HOM. 060pOTHI | He BJIMSET Ha NPOLECC PEryJIMPOBAaHUSA CKOPOCTH; ee BeJMYMHA UCI0/b3yeTCs B KauecTBe
HOMUHaJ/IbHBIX 060p0TOB NHOM /1151 IIJIaThl aHAJIOTOBOTO BBIBOAA
dynkuua 3ajaeT 3HavyeHHe Ko3pPulMeHTa NPONOPLUOHATBHOCTH OOPATHOM CBA3U OT
F34 k030 . I1 TaxoreHepatopa Kn /s pexuma crabunusanuu ckopoctu F17=8. BenuuuHa Kn
ycTaHaBJuBaeTcs B npegesax oT 1 no 80; yaue ucnonb3yrwTcd 3HadyeHud 10..40
3a/iaeT KBaJ[paTUYHYIO COCTABJIAIINYI0 06paTHOH CBSA3H o ckopocTu KkB*(n3-nd)”"2, rae
F35 K03, n*n KkB - 3HaueHue F35, n3 - 3aianHas ckopocTy, nd — pakTHYecKass CKOpocTb. [IpuMeHseTcsa
JUIsl pexKMMa CTabu/IM3aluy CKOPOCTH, HauboJlee Liesiecoo6pasHo JJjisi HU3KUX 060pOTOB
JIBUraTeJis
F38 1 OTCEUKH OmnpenesisieT BeJIMYMHY 3HauyeHUsT 060poToB oTcedyku oT 50 mo 500 o06/muH, mocie
JIOCTHKEHUsI KOTOPbIX 3aKaHYMBAeTCs IIUMKJ TopMoxkeHUs( npu F25=2 nnu F25=4)
QOyHKIMS BKIKYAET WKW OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gaz”
F92 | komTposn bas 3HayeHHe Hagnuch ITosicHeHue
0 BKJI 3anuTa BKAKYEHa
1 OTKJI 3aniura OTKJAKYeHa
Bk/ro4yaeT WM OTK/IKOYaeT 3alUTy OT NOTepu MoJsd Bo306yxJeHUA. Tosbko aAsasa
BbINPSIMUTEJISA IUTAHUsI 0OMOTKH IKOPS
F93 | 3amura Bo36. | 3HayeHHUe Hagnuch
0 BKJI 3amuTa BKAKYeHa
1 OTKJI 3amuTa OTKJAKYeHa
OnpepenseT cnocob M3MepeHUsl TOKa 06MOTKHU sikop4 Is
3HayeHHe Hagnuch [TosicHeHue
Tok 06MOTKHM sIKOpS paBeH MOJyCyMMe M3MepeHH
0 JaTyuk [+ u I- ” - ”
1rocoBoro” ¥ "MuHycoBoro” gaTyukoB Isg = (I+ ul-)/2
F94 | HsmepeHue | 1 p— Tok 06MOTKU SIKOpsI paBeH IOKa3aHHUSAM TJIIOCOBOro”
JaTyuka la=I+
Tok 06MOTKH SIKOPSI paBeH MOKAa3aHUSAM "MUHYCOBOTr0”
2 JaTYuK I-
Jatyvka Ia=1-
3 HeT Tok 06MOTKH sIKOpPS paBeH HyJio, I =0
Bk/r04aeT MM OTK/IIOYaeT 3allUTy OT NOTepH M3MepeHUs HaNpsKeHUsl 0OMOTKHU SAKOPS
Usa
F95 3amuTta Usa 3HayeHUe Hagnuch
0 BKJI 3anuTa BKAKYEeHa
1 OTKJI 3anuTa OTKJAKYeHa
@®yHKUMA HacTpauBaeT WJ/IM OTKJ/IOYAeT 3allUTy OT INOTepu HU3MepeHHss 060pOTOB
JBurateJisi( 06pbIB TaXoreHepaTopa).
F96 3amuyTran 3HayeHHe Hagnuch [TosicHeHue
0 15% 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu

Uzan>15% nmocsie oKOHYaHMS JIABHOTO MycKa
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3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
1 25%
Usa>25% nocsie OKOHYaHHUS VIABHOTO MyCKa
3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
2 35%
Usan>35% nocsie OKOHYaHMS VIABHOTO MyCKa
3 OTKJI 3alyTa OTKJ/II04YeHa
F97 | mnasibrii xox OrpaHUYMBaeT yCKOpeHHe, PeryJUpyeT MJIaBHOCTb H3MEHEHHs CKOPOCTH BpPALEeHHUs OT
HeorpanudyeHHoro( F97=0) no ouens meyieHHoro(F97=10)
[TosgcHeHue
3HayeHUs] BCeX MOPOrpaMMHUpPyeMbIX QYHKLUH
M3MEeHsIeTCsl
Bce  mporpamMupyemble — GYHKUMM —~ NPUHUMAKOT
3aBO/ICKHE 3HAUYeHHUsl. ITH 3HAUEHHUs] PAaBHBI:
DyHKIUs 3aBo/jckoe dyukuus | 3aBojcKoe
3HaYEeHHEe 3HauYeHUe
F1 0 F25 0
F2 1 F26 3 cek
F3 0 F28 [HOM A
F4 1 F29 2A
F98 | 3aBoj. HacTp. F5 2 F30 220B
F6 3 F31 0
F11 5 F32 2000
F12 3 F33 3000
F15 0 F34 20
F16 100 F36 1
F17 1 F38 120
F18 1 F92 0
F19 0 F93 0
F20 UHoM g F94 0
F21 0 F95 0
F22 [HOM g F96 0
F23 1 F97 2
F24 60
8. UHauKanua JaHHBIX HA JUCILIee
B Tabsauue 8.1 npruBeseHbl 0OTOOpaXkaeMble Ha JIUCIJIee JaHHbIe JJIs1 BCEX PEeXKUMOB.
Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3agaroujero curHaja, Hamnpumep, Usz=50%,
U3=40B, 13 =66 A.
1-a crpoka KoJ QyHKIMMU U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.
2-51 CTPOKa 3HauyeHue QYHKIUHU U KpaTKOe MOsiCHEHUE
1-4 cTpoka BesinuvHa 3aaroniero curyana
2-9 cTpoka BesnuuHa TOKa Harpy3kd M BbIXOJHOTO HamlpsiKeHUs,
TeMIepaTypy paguaropa, Hanpumep, [=45 A, U=100 B, Tp=45 C.
Pa6oTra [Ipu 3HayeHun Jyukuuu F23=0( TaxoreHepaTop BKJIIOYEH)
JIOTIOJTHUTEJIbHO OTOOpa)kaeTcsl TeKyllasl BeJUYMHa 000pPOTOB Basa
JBurareJis, Hanpumep, n=1500 06/MuH.
OToGpakaeMble Ha AMCILJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
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YTo6bl MpoOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaThCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Kop omn6xu 1 ee HazBaHHe

9. Bo3MOKHble HEUCIIPAaBHOCTHU U CIOCOGHI UX YCTPAHEHUs

Bo3MokHbIE HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
WHJMKaTope
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3MoxHasA npu4MHaA JencTtBus
Hanpspkenue Ha npeo6pa3oBaTesb | Y6e UTbCs B MO K/II0YEHUU
. He [0JIaHO HanpsiKeHus, PaBUJIbHOCTH
Owm2 HET CUJIOBOU ceTH!
MO JIKJIYEHUS
C/lIMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsXKeHHEe B CETU
6osibiie 100 B
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/J HANPSKEHUS MUTAHUS
CUCTEMbl  yNOpaBJieHUs  WJM  MpPOBaJ  CWJIOBOTO  HaNpPsDKEHUS
JUINTEJBbHOCTBI0O  Gojiee  2-X  ceKyHJ. JlanbHeliliee TMOBeJileHUE
Om3 Hannpz(;:sgnﬂ' npeo6pa3oBaTeJis onpeaesseTcs 3HadeHrueM ¢yHknuu F3. Ecau F3=0, To
' YCTPOMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To npeobpasoBaTesib BOHJIET B pexkuM “'0TOBHOCTB” MOC/E MOJAYU
koMaHab! “Cton”
TeMnepaTypa oxaaxawuiero paguatopa goctura 80 C.
Bo3mo:KHasi npyuYnHa JenicTBUs
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISLIUOHHbIE
Owd neperpes! YKaJII03U »KaJ/Il031 OT MbLJIU U Mycopa
[Ilpeo6pa3oBaTesib pa3MellleH B | YOeJUTbCAd, UTO  TeMIlepaTypa
IJIOXO  BEHTWJIHPYEMOM WM | OKpYXKalollero BO3/yxa He
KapKOM MecCTe npeBbimaer 40 C. YcTaHOBUTH
npeo6pa3oBaTesib B APYroe MECTO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BBIXO/,
npeo6pa3oBaTes npeo6pa3oBaTesisl HA HAJIMUKUE
ow? KopoTkoe Mex($a3HOr0 KOPOTKOTO
H 3aMbiKaHUe! 3aMbIKaHUS M 3aMbIKaHUS HAa 3eMJIKO
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTH BBIXOJJHOE
NpeBbllIaeT HOMUHAJBHBIA TOK | HaNpsi’KeHUE; yMEeHbIIUTb Harpy3Ky
Our10 [leperpyska npeob6pa3oBaTelis WU Ha BaJly ABUTaTeJisl, OTCTPOUTh
3JIEKTPOABUraTesNsI B Te4yeHHUe | 3alIUTy JBurartess pyHkuuei F28
JUIUTEJIbHOTO BpeMeHHU
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BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

[ToBpexeHue neneit | [IpoBepuTh UCIPABHOCTH Lienel
H BO30YK/leHHUsI BO30YXK/leHUs
Om11l BOB;;):::::I/IH HeBepHoe nporpaMMupoBaHue | OTKOpPEKTUPOBATh 3HAYEHUS
HaCTpOEK bYHKIMH, OTBEYAIOIIUX 32 3TY
3amuty - F93,F19 u F21
OpuH ] JIaTYUKOB TOKa | YCTAaHOBUTH 3HAUEHUSI QYHKIIUU
HeWcHpaBeH UaU usMepsieT ToK B 2 | F94=1 u F94=2 v onpegenuthb
Ow 12 HEHCIpaBeH pasa 6oJbllle IPyTroro HeUCHpaBHbIN JaTYUK, HACTPOUTD
JaT4YHK ToKa I
MOKa3aHUs TOKa C JaTYMKa WU
3aMEeHUTh ero
HeucnpaBHOCTB B uenu | [Ipo3BOHUTE Llenb U3MepeHUs,
Om 13 HeT u3MmepeHnust Us | usmepenusa Ua MPOBEPUTH Pa3beM B ILJIaTE
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
06pbIB TaxoreHepaTopa [Ipo3BOHUTH IleNb U3MEPEHHUS],
Ow 14 HEeT U3MEepEeHUs n IIPOBEPUTH pa3beM B IJIaTe

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPUHUMAaeT KoMaHay “PaboTa”

Bo3MoxHag npuYnHa

JeiicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha npeo6pa3oBaTesb

[IpoBepUTh NMOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJIeHUs; ybeauThCA B
HCIIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3amporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a4X KOMaH/bl

[IpocMoTpeTh 3HaueHUe QYHKIUU
F1; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEHUeE.

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HavyeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIKW PaBHO 0

Bo3mo:KHas npuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUsl WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIDYEHH e

nenel ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4yeHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0l1ero CUrHazia

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEHUeE.

HencnpaBHOCTh  KHOMOK WM | OTIPaBUTb B PEMOHT
BCTPOEHHOI0 nepeMeHHOr0

pe3ucropa, BHYTpEHHSS

HEHCIIPaBHOCTb

HeT omin60ok

[Ipeo6Gpa3oBaTesib NepexoAUT B pexxuM “Pabota”, curHas ymnpaBJ/ieHHS
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IOJKJYeHa, HO Ha BbIXOJEe

HalpAXeHHd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HeucnpaBHBI TUPUCTOPEI

[IpoBepuUTH
THPUCTOPOB

HCIIPaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

[IpoBepUTh HaJU4YHE HANPSIKEHUS
220 B Ha knemmax XT3:1 u XT3:2

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe mpeobGpa3oBaTesib NEPUOJUYECKU “3aBHcaeT’, JJaHHble Ha
WH/JMKaTope OOGHOBJAITCA HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHHs
BOCIPUHKMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO
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Bo3mo:KHasi npyuYnHa JencTBUs
BcroMmorartesibHoe nutanue | [IpoBepbTe ocuusorpadpom
COJIEPXKUT MHOTO noMex; | HAIMYMe TIOMEX U TMPOBAJOB B
NepUoJNYECK B HEM BO3HHUKAKT | BCIOMOTaTEJIbHOM HaNnpsKeHUU.
POBAJIBI HanpsbkeHus | [logaTe BcmoMoratesibHOE MUTaHUE
BCJIe/ICTBHE BKJIIOYEHHSI JPYroro | OT JAPyrou JIMHUU
o6opymoBaHus (
3JIEKTPOABUraTesied, CBAPOYHBIX
annapaTtos)

BHyTpeHHss] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
[Ilpy nmojmaye HanpspkeHWsI Ha TMpeo6pasoBaTesib Ha  Harpyske
NPUCYTCTBYET HaNpshbKeHWe, XOTsA KoMaHja “Pa6ora” He mojaHa,

npeo6pa3oBaTe/ib HAXOAUTCS B pexxuMe “'oToBHOCTD”

Bo3mo:KHasi npyuYnHa JenicTBUs
HeT omu6ok - KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
THUPUCTOPA
HeBepHoe NoJK/II0YeHHe | Yoe uTca B NPaBUJIbHOCTHU
Harpy3ku NO/IKJII0YEHUS] HAarPy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHn4eckKoe 06CIyKMBaHUE

10.1 TexHuuyeckoe ob6cayKMBaHUe TpeoOpa3oBaTeJisi IPOU3BOJUTCS He pexxe 0JHOTO pasa

B IIECTb MeCsLeB U BK/IOYaeT B Ceb:
A) KOHTpPOJIb KpemnJieHus;

B) KOHTPOJIb 3JIEKTPUYIECKUX COGAHHBHHﬁ, MoATAXKAa BUHTOBBIX COGAHHGHHﬁ;

B) yaasieHue nbliv U rpasy;
[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJISITOPOB;
/1) KOHTpOJIb TEMIIEPATYPHOI'0 peXxruMa.

11 MapkupoBKa npeoopa3oBaTe i

11.1 Ha kaxanb1ii [Ipeo6pa3oBaTesib HAHOCATCS:

A) Ha3BaHUe Mpeobpa3oBaTeJis;

B) o6o3HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHuUs.

12 YnakoBkKa npeo6pasoBaTeJid

12.1 YnakoBKa npeob6pa3oBaTesisi IPOUM3BOJAUTCH B KAPTOHHYIO KOPOOKY WJIU JAepeBsIHHbIN

SIIUK.

13 TpaHcnopTHpOBaHMe U XpaHEeHUe

13.1 IIpeo6pa3oBaTesib XpaHUTh B 3aKPbIThIX MOMeELIEHUAX B KAPTOHHBIX KOPOOKaX U1

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

B) oTHOCHTE/IbHAs BJAOXKHOCTh Bo3/yxa He 6osiee 80 % nmpu TemnepaTtype 35 C.
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Bo3ayx B moMelleHUU He JOJKEH COJlep>KaTh NbLIY, MAPOB KUCJOT U 1IeJiouel, a TakxkKe
ra3oB, BbI3bIBAlOUIUX KOPPO3HUIO.

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 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  INPOU3BOJAMTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

ZTRS-RV-460-200.......ccccmviimiiinir i i e 1 wr.
PYKOBO/ZCTBO M0 3KCIIIYATALIMH ..covvvennernresnrerrnennessn e 1 .
| =0k 1 (0] o WP 1 wr.

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB cO AHSA MPOAAXKH, TPU COOJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOsS B TedeHHEe TapaHTUHHOrO CpoKa IMpHu
COOJIIO/IEHMU TM0JIb30BaTeJEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6ecrjaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJIS HE JIeCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX NOBPEXKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTENS.

e HanpepoxpanuTesn.

e B ciyyae peMOoHTa M KOMILIEKTAallMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHy3alUi 6e3 CoraacoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usamMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh TPU HapyLUIEHUH
KayecTBa WM MOIIHOCTU 3Hepruu corsiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSAX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

15.4 PeMOHT W CepBHUC, B TOM 4HCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejnpUsATHU
M3TOTOBUTEJIS.

15.5 B cinydae HE06XOAMMOCTH FrapaHTUMUHOIO U MOCTTapaHTUMUHOrO PEMOHTA MPOAYKLUHU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
ZTRS-RV-460-200

XT1
A «—1 A
B «—{2 B
C -3 C

O6moTka sikopsi

XT2
1 + Usa
2| -Us

O6moTka BO30YXaeHUs | xT3

e <
4 -Us

XT4
<@
| — {2 1T-

-

TaxoreHepaTtop
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-_——7] _GND
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6 H3 P2 3
7] HPP3 —
8| O6bwwun P3
o[ HaP3
YnpaBneHve
o6MmoTKOW lMnaTa ynpaBneHus
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1 3B
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI

. A? —
I AZ
e
A
4
S &
i
A
Tab6suua b1 l'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPH], MM
HavmeHoBaHuUe Al A2 B1 B2 H Kpenex Macca, kr

ZTRS-RV-460-200-100-25 174 120 608 565 318 BoJsiter M8 20
ZTRS-RV-460-200-160-25 174 120 608 565 318 Bositel M8 22
ZTRS-RV-460-200-200-25 174 120 608 565 318 Bostel M8 23
ZTRS-RV-460-200-250-25 336 280 638 619 338 Bostet M10 36
ZTRS-RV-460-200-315-25 336 280 638 619 338 Bostert M10 38
ZTRS-RV-460-200-400-25 336 280 638 619 338 Bositert M10 39
ZTRS-RV-460-200-500-45 400 344 748 701 348 Bostet M10 45
ZTRS-RV-460-200-630-45 400 344 748 701 348 Bostet M10 46
ZTRS-RV-460-200-800-45 400 344 748 701 348 Bostet M10 47
ZTRS-RV-460-200-1000-45 | 503 447 848 801 377 Bostet M10 59
ZTRS-RV-460-200-1250-45 | 503 447 848 801 377 Bostet M10 60
ZTRS-RV-460-200-1600-45 | 700 644 856 809 377 Bostet M10 70
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