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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 faJee 1o Tekcty “TPC-PB-TA-230-220-A”, “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-230-220-A

KosinuectBo ¢as

3

CeTb

3x380 B, 50 I'y

BbIXO,ELHoe HalpAXeHue Heln AKopA

0..230 B, perysiupyemoe

Bbixo/lHOe Hanpsi?KeHHUeE 11eNU BO30yKAeHHUs

0..220 B, perysqiupyemoe

Hanvyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS

Ja

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'O
BBIKJIKOYATEJIA

Ja

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
0OMOTKM $SIKOpS, CJeBa WIKada - MaHeJb yIpaBJeHUS U OpraHbl yNpaBJeHUs NHUTAaHUEM
BO30Y K/ €HUSI.

JINLEBbIX AHEJSIX pa3M TCS 3/IeMEHThI UHAUKALUU U yIpaBJIeHHUS:
Ha e aHe a3MellalTcs 3jieMe Ka aBJie
A) cBetoauoanl “Pabora”, "B” u "H”;
B) cBeToauon “ABapus”
B) Tym6sep “PaboTta”;
[') rym6sep "HanpaBienue”
y p p
1) KU KO-KPUCTAIIMYECKUI UHIUKATOP;
E) knonku “Ilp.”, “®”, ">", "<” n1s1 nporpaMMUpOBaHuUs U yIpaBJIeHUS;
2K) 2 py4ku BCTpOEHHBIX IepeEMEHHbIX Pe3UCTOPOB;
3) KHOIKa aBapUHHOT0 OCTAHOBA.

BHyTpu 1mikada pa3MeniaroTcs:

A) knemmHuku XT1-XT3;

B) TupucTOpHbIE MOAYJIH;

B) paauaTophl OXJKAEHUS;

[) mnaTel cucTeM ynpaBJeHUs;

1) aBTOMaTHuyeckue BbikitoyaTead QF1-QF2;
E) aaTynku ToKa

2K) BEHTUIATOPBI OXJIKIEHUS
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Ha 6okoBo¥ naHesy mkada HaX04UTCS KieMMa 3a3eMJIEHUS.

B kaudecTBe peryJUpylollero 3jeMeHTa B YCTPOWCTBE HCIHOJIb3YIOTCd TUPUCTOPHBIE
MOJyJIM, KaXJbld H3 KOTOPBIX COJEPXKUT MO JBa TUpUcTopa. CHUI0BOe HampsiKeHHe
NOJKJI0YaeTcsl K CBOOOAHBIM 3akuMaM aBToMaTa QF1, Ha suiueBodl mnaHesd pasMellleHbI
3JIEeMEeHTbl WHJMKALMU U ylpaBjeHHd. BHeliHue mpoBoJa U Kabeau AJs MNOAKJIIOYEHHs
HaNpsPKeHUS CEeTH, Harpy3KH U Lielel ynpaBeHus BBOAATCS B LIKad ¢ HUKHeH cTopoHbl. Llenu
yIpaBJeHUs U CUTHAJIM3al U1 NOAKIIYaTCA K KieMMHUKaM X1, X2 u X4 cOOTBETCTBEHHO Ha
nJiaTax yrnpaBJleHUsl.

PexkuMBbl paboTBhlL.
[Ipeo6pasoBaTesb B J1I0O0M MOMEHT HAxXOAUTCS B OJHOM H3 PEXHUMOB pabOThl. ITU
pexuMbl lepevyrc/ieHsl B Tabaune 3.1.

Tab6siuna 3.1 PexxuMbl paboThl Npeobpa3oBaTelis

Ha3BaHue pexxuma [TosgcHeHue

B 3TOM pexxuiMe UMIYJIbChl yIpaBJIeHUS Ha CUJIOBble THPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YcTpoicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wiau
“T'oToBHOCTB” “[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTBYIOLUN pexuM. Ha uHAMKaTOpe B INepBOH CTpPOKe
oTobpaXkaeTcss HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HauYeHHe CUTHaJIa 33IaHUs

B aToT pexxum [IpeobpasoBaTesib NepexoAUT NMPU HAJIUUYUK KOMaHJbI
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPBI MOJAAITCS yHpaBJslOLAe
HMMIYJIbChl, HA Harpy3ke NPUCYTCTBYyeT HampsihkeHue. Ha wHUKaTOpe
oTOOpakaeTcsl TeKylllee 3HaUeHUe CUTHaJsla 3aJjlaHus, BbIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss koMaHAabl “Cton” ycTpOMCTBO
nepexoJuT B peXxuM “'OTOBHOCTD .

“Pabora”

B sToT pexxum I[Ipeobpa3oBaTesib NepexoAuT MPU PerucTpaL i Kakou-
JIUO60 aBAapUUHOW CUTyaluu. MMmyJsbchl yHpaBjeHUsT Ha CHJIOBbIE
TUPUCTOPBHI He MOJAITCS. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALUK aBapUMHOM cuTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBUSI aBapuMHOW cuTyauuu [lpeobpa3oBaTesb  MOXKET
aBTOMaTUYeCKU IMepelTH B pexuM “Pabora” uau “ToToBHOCTBL” B
3aBHCUMOCTHU OT BHU/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPAaMMHUPOBAHHbBIX
HaCTpOeK.

Ha nnjukaTope oTo6pakaeTcs KOJ, OLIMOKHU Y NOSICHSAOLIAA HAJIUCh

PexxuM mnpenHasHaueH i 3aJlaHUsl 3HAa4Ye€HUH NpPOrpaMMUpPYeMbIX
napamMeTpoOB M COXpaHEHUs MX B NaMATH MHUKpomnpoueccopa. YTobbl
NepelTH B 3TOT PEXUM, HaZlo B pexxrMe “'0OTOBHOCTb” HaXKaTb KHOIKY
“IIporp.” ¢ nepepHel naHenu. Takxke B pexkuM “[IporpammupoBaHue”
MOXXHO BOWTHM HaxkaB KHomnky ‘[lporp.” B nepBble 10 cekyHJ nocie
NO/Jauu NUTAHUA [JI CUCTeMbl ymnpaBjeHUs( Korja Ha [JHUCILIee
oTOOpaXkaeTcs Ha3BaHUeE TEKYILEN MO/Jie/id peobpa3oBaTesis).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxuMoB “PaboTa” u “ABapus”.

B mnepBoil cTpoke HWHAMKATOopa OTOOpa)kaeTcsl HOMep W Ha3BaHHe
TeKylerd QYHKIMM, BO BTOPOU CTpOKe — 3HaueHUue GYHKIUM U( MJIH)

“IIporpammupoBaHue”

7
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| nosicuenue

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KoHcTpykTuBHO [Ipeobpa3oBaTesib BBINIOJHEH B BH/le MeTaJJIMYECKOTO HAaBECHOr'O HWJIU

HanoJsibHOro wmkada. Ha

nepefHel NaHeJM HUMEKIOTCA OpraHbl yNpaBJeHUs W HHJWKAaLUY,

nepevyucieHHble B TabuIe 3.2

Ta6suia 3.2 ajieMeH

Thl yIIpaABJIEHHUA U UHAWKAL WU l'IpeO6p<':130BaTe}IH

OpraH ynpasJjienud uiu | HasHayenue
UHAUKALUHU
ABTOMaTUYECKUHU KoMMyTanusa cuioBoro HanpsKeHus
BbIKJIto4aTe b QF1
ABTOMaTH4YECKUHU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJItO4YaTe b QF2

Csetoauopn “Pabora”

['oput B pexxume “Pabota”

Csetoguon “B”

Wuaukauus HanpasJeHuUs BpauleHus "Bnepen”

Csetoguon “H”

WHuKkanus HanpaBJieHUs BpauleHus "Hazazn”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylliue [JaHHble, pEXHUM pabOThbl, 3HAYEHUS

MH/JMKATOP IpPOrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJ/eHHe BbIXOJAHBIM HallpSX)KEHUEM B PYYHOM pexuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

Tym6sep “HanpaBiienue”

Jl1s1 U3MeHeHMs HalpaBJIeHUS BpallleHusl JBUraTesss B PYYHOM
pexume

KHonka “IlIporp”

14 BXoJla/BbIX0Jja B PEXKUM IPOrPaMMHUPOBaHHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B NaMAThb ee

Knonka “®”
3HAYeHHUs.
KHomnka “>" Jl/1sl yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMUPYEMO BeJTUMYHHbBI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HANpPSHKEHUA MpU
OTKJIDYeHHe” BO3HUKHOBEHHU aBapUHWHOMW CUTYaLUH.

3.4 HasznayeHue kjeMM kjaeMMHbIX kKosoaok XT1-XT4, X1, X4 npuBefieHo B Tabaulne 3.3.

KinemMHBbIe Kosoaku X1 u

X4 pa3MewialoTcsa Ha IJIaTe yIpaBJieHUs.

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMBI
XT1 1 +Us Jns coefnHeHus c 06MoTKo# sikopsi( Beixoa “nutoc”)
XT1 2 -Usa Jist coeHeHus ¢ 06MoTKoM sikops( Beixon “mMunyc”)
XT2 1 +UB st coeimHeHMs C 06MOTKOM Bo36yaeHus( Boixos “nuroc”)
XT2 2 -UB Jns coefuHeHus ¢ 06MOTKOM Bo36yxaeHus( Boixon “mMunyc”)
XT3 1 Tr+ [ NoK/I0YeHUd TaxoreHepaTopa
XT3 2 Tr- J1d noAKJI0YeHUs TaxoreHepaTropa
X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0OYEHUS BHEIIHET0 IepeMeHHOT0
pesucTopa
X1 2 Uynp | [ling nogayu aHasioroBoro curaasa 0..10 B
X1 3 lynp Jist moauyu aHasioroBoro curtasa 0(4)..20 MA
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151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO

X1 4 Rymp nepeMeHHOro pe3ucTopa

X1 5 AGND | O6uiuii /11 aHAJIOTOBOT'0 CUTHAJIA YIIPABJIEHUS

X1 6 Ay Jl1d moja4y CUrHasia AMCTaHIIMOHHOIO YIIpaBJeHUs

X1 7 GND O6mun

X2 6 B/H Jns [UCTaHLIMOHHOTO U3MEHEH U HaNlpaBJIeHUS BpallleHus
JBUraTess

X2 7 GND O6mun

X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro nporpaMMHUpyeMoro
pene

X4 9 O6muit | O6LMKA KOHTAKT 1-ro IporpaMMUpPYEMOro peJie

P1

X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene

X4 4 HP P2 HopmanbHO-pa3oMKHYTBIM KOHTAKT 2-r0 NIPOrpaMMUPyeMOTO
pene

X4 5 O6muit | O6LMNA KOHTAKT 2-T0 IPOTPaMMUPYEMOTO peJie

p2

X4 6 H3 P2 HopManbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPYEMOTro
pene

X4 7 HP P3 HopmanbHO-pa3oMKHYTBIM KOHTAKT 3-ro0 NpOrpaMMUpPyeMOTo
pene

X4 3 06;;141‘/’1 O6uIMil KOHTAKT 3-r0 NpOrpaMMHpPyeMOro peJe

X4 9 H3 P3 HopmanbHO-3aMKHYTBIM KOHTAKT 3-I'0 IPOrpaMMUPyeEMOro
pene

Pesie 3, pasMelleHHoe Ha NJaTe ynpaBJeHUS BbINPAMUTENS OOMOTKM BO30YXXJeHHS,
3a/1eMiICTBOBAHO JJ15 [10JJa4M CUTHaJIa 6JIOKUPOBKU NIPU MOTEPHU 110J1S1 BO30OY K eHHUS.

3.5 Boi6op crnoco6a nojja4y KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — IIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1” WM AWCTAHLIMOHHO — MyTeM 3aMbIKaHHUs KJIeMM 6 U 7 KJIeMMHOM KoJIoKH X1
Ha IJIaTe ynpaBJIeHUs.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmbJepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAkU X1, 03Ha4yaroT koMaHay “Cton”.

M3MeHeHUe HalpaBJ/ieHUs BpallleHUsI MOXXKHO OCYL[eCTBUTh  MECTHO - I[epeBO/iOM
pPyKOSITKM TyM6Jiepa "HanpaBseHue” B nmosoxxenus "Brepen” wau "Hazan” — uav JUCTaHIIMOHHO
NyTeM 3aMblKaHHWS/pa3MbIKaHUS KJIeMM 6 U 7 KJIeMMHOW KOJIOAKU X2.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ynpaBJieHHSl OCYLLeCTBJISETCS
nporpaMmMupoBaHueM GyHkuuu F1( cM. myHKT 7).

3.6 Bbi6op 3a/1a10111ero CUrHaJa
YnpaB/asAiTb YPOBHEM BBIXOJHOIO Hampsh>KeHUs MpeobOpa3oBaTesii MOXHO MECTHO WJIH

JUCTAaHLIMOHHO. MeCTHO MO>KHO YIIPaBJIATh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYeHHE
3a/Ia1011ero CUTHaJjIa, a HaXKaTHeE U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHBIM NepeMeHHbIM pe3UCcTOpoM. HaxoxJeHHe PUCKU DPYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3HAYEHUSM 33/1aI011Eero CUrHaJja.

9
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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

10




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

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;

16



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

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 .

B MoenaX TUPUCTOPHBIX BBINPAMUTE/S C HOMUHAJIBHBIM TOKOM 10 160 A npu HaXaTuu
3TOM KHOIIKM pa3pblBaeTcCs Liellb BCIIOMOTATeJbHOTO MUTAHMS, IPU 3TOM IJIaThbl yIpaBJeHUS
06eCTOYMBAIOTCSA U UMIIYJIbChI YIIPABJIEHUSI HA THPUCTOPHI HE MOJAITCH.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX>KaTUM KHONKU NOJaeTCs
HanpspKeHWe Ha MexaHU3M He3aBHUCUMOTr0 pacuenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIU
OTKJIIDYAETCS U 06eCTOUUBAET HAarpy3Ky.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 Tlpeo6pa3oBaTesib COOTBETCTBYET JeMUCTBYIOIUM TpeboBaHusaM “IlpaBus ycTpoicTBa
3JIEKTPOyCcTaHOBOK”,  «[IpaBuWsiaM  TeXHUYECKOW  3KCIUIyaTallMd  3JIEKTPOYCTAHOBOK
norpe6uTtesei» U «llpaBui TEeXHUKH 6€30MACHOCTH MPU IKCIJIyaTallMH 3JIEKTPOYCTaHOBOK
noTpe6uTesei».

4.2 Jlna paboTsl npeobpasoBaTesisl UCIOIb3YeTCs ONACHOe JJI KU3HU HanpsbkeHUe. [Ipu
yCTaHOBKe INpeoOpasoBaTessi Ha OObeKTe, a TakKKe INPU YCTPaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM OOCIY>XKMBAaHUU HEOOXOAMMO OTKJIIUUTH [Ipeobpa3oBaTesib U MOJKIIOYAEMbIE
yCTPOMCTBA OT CETH.
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4.3 He ponyckaeTcs nomnaZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acTh
mkada. 3anpeniaeTcs UCIOJIb30BaHUE NTPe06pa30BaTeisl B arpecCUBHBIX Cpe/iaX C COJlepKaHUuEM
B aTMocdepe KUCJIOT, lles104el, Maces U T. II.

4.4 Tloak/iro4veHUe, peryJjUpoBKa M TeXHUYECKoe O0O6C/ayKMBaHUe Npeobpa3oBaTesis
JIOJDKHbl MPOU3BOJAUTHCS TOJIBKO KBaTM(PULUUPOBAHHBIMU CHELUAJUCTAMH, H3YYUMBIIUMHU
HacCTosIIee PyKOBO/CTBO 110 3KCIJIyaTaI[HH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHus «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAaHOBOK MNOTpebuTeseld» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNen».

4.6 Jlns 3a1lUThl 06CayKMBato1ero nepcoHasna [Ipeo6pasoBartesib J0’KEH ObITh 3a3€MJIEH.

4.7 llpeobpa3oBaTesb He MOXeET ObITb HCIIOJIb30BaH KaK pas3beJUHUTE/b LeNd WU
U30JIMpYIOLLee yCTPOUCTBO.

4.8 Ecny ciaydanHad IoJadya HalpspKeHUWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
nepcoHaja WM ob6opyaoBaHus, To Ilpeo6Gpa3oBaTesb HeOOXOJUMO MOJK/IYATh 4Yepe3
npepbiBaTe/b, HAIPUMeEpP, KOHTAKTOp, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

49 Pabora npeobGpasoBaTessi  CONPOBOXJAeTcs  BblAeseHHeM  Temaa. /Juas
npeJloTBpalleHUs ePerpeBa, BbIX0A U3 CTPOs M MPe0OTBpalleHUs MoXKapa He06X0AUMO:

A) ycraHaBnBaTh [Ipeo6pa3oBaTesib Ha HETOPIOYYI0 TOBEPXHOCTH;

B) HezponmycTuMo ycTaHaBauBaTh [Ipeo6pasoBaTesib B MJIOXO BEHTUJIHUPYEMbIX MecTaxX U
MeCTax C BbICOKOH TeMIlepaTypoy OKpy:kalollei cpe/ibl;

B) npu ycTaHOBKe Heo6xXoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 NepUMeTpy Npeobpa3oBaTeJis.

5. MoHTaX Ha 0G'bEKTe.
5.1 CneayetT ycTaHOBUTB [Ipeobpa3oBaTesib Ha IITATHOE MECTO U HAZIEXKHO 3aKPENUTh €ro.
5.2 3azemuiuThb [Ipeob6pa3oBaTesib B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, Ipe/lHAa3HAYEHHbIE COeJMHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

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

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyEeT BBINNOJIHATL BHUTBIMH IdpaMHU
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIKUM KJIEMMaM OJIA KaXKJ0r'o CUrHaJsia OTAE€JIbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHMMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHUKOM INpeobpa3oBaTeis, [IJisl Yero PeKOMeH/IyeTcsl UX KOHI[bl TIATeJbHO 3a4YUCTUTD U
00JIyAUTH UJIK ONPEeCcCcoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS [10J] BUHT.
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5.4 He ponyckaeTc Npok/aajKa JHUHUHM YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMHU IPOBO/IaMH, CO3JAI0IIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 [loakaoueHue BHELIHUX ILeNell K yCTPOMCTBY NPOU3BOAUTCS MO CXEMaM,
NpyBeeHHbIM B [IpunoxeHuu A.

5.6 [Ipu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAApPTHBIN
VCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXOJUMO BbINIOJIHUTD CJIeAYIOLIME 1eUCTBUS:

A) nmpousBecTH MOJAKJIYEHHE MO cXeMe 1, yKa3aHHOW B NPUJIOKEHUM A, MpPU 3TOM B
KayecTBe TECTOBOM HAarpy3KU PeKOMeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 Br;

B)y6euTbcs B NPAaBUJIbHOCTH MOJKJIIOUEHUS] BHEIIHUX Lielled MUTaHUS U YIpaBJeHUs,
3a3eMJIeHUs], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

be3 mnoAk/AHO4YEeHHOW Harpy3Kd HEBO3MOXKHO CJeJlaTb BbIBOJ O MNpPaBUIbHOW WU
HelnpaBUJIbHOU paboTe BbINPSAMUTEJIS.

B) mnopaTph HampsikeHUMe Ha NpeoOpas3oBaTesib, IPU 3TOM BCE CBETOAUOMAbI Ha MepeaHeEN
naHesiu mkada J0KHbI KPaTKOBPEMEHHO 3aropeThCsl U NMOracHyTh, HAa JUCIIee B TeyeHUe 10
CEeKyH/i A0J>KHA OTOOpa3UTbCs HAANUCh TEKYILleHd MoJesu Nnpeobpa3oBaTesiss U BK/IOYAIOTCS
BEHTUJIATOPbl OXJaxJeHUd. Jlajee Ha [Aucijiee 0TOOpasuTbcs HaAnuch “‘[oTOBHOCTBL” U
TeKylllee 3HaYyeHUWe CUTHaJa 3aZjlaHusi( HampsbkeHUs WM Toka, HanpuMmep Us=50 % ). 3to
03HayaeT, YTO Mpeobpa3oBaTesib rOTOB K paboTe U NPOrPaMMHUPOBAHMUIO.

[Ipu mepBOM BK/IIOUYEHUU HA TECTOBOM Harpy3ke peKOMeHJYeTCSl OTKJIIYHUTb 3aUIUTy OT
NOTEepPU MoJisi BO3OYKAEHUs, [IJisl 4ero ciaefyeT YCTaHOBUTb 3HayeHUWe ¢yHkuuu F93=1. [na
3TOro He06X0JUMO HaxkaTh KHONKYy "[Ip” /i BXoAa B peXUM NMPOrpaMMUPOBAHUS B MOMEHT,
KOT/la Ha IUCIJIee 0TOOpakaeTcs MPUBETCTBYE U Ha3BaHUE TeKYIled MOJeH.

Janee Ha Jucniiesix BhIIPSIMUTENEN OTOOpPa3UTbCAd HaANUCh “['OTOBHOCTH” W TeKyllee
3HaueHHe CUrHaJa 3aAaHus( Hanpumep, U3=50% ).

[lepeBenuTe TymOJsiep “PaboTa” BbIIPAMUTENS MNUTAHHUS OOMOTKH BO30OYXAEHHUsS B
nosioxkeHue “Bkn” W NpOKpyTUTE pYy4YKy NEepPeMEHHOr0 pe3ucTopa OT OJHOr0 KpalHero
NOJIOKEHUSI [0 Apyroro. Y6eauTecb NpU 3TOM, YTO Ha MNOAK/IIOYEHHOW Harpyske( Jiamie
HaKaJIMBaHUs ) U3MEHsIeTCsl HallpsXKeHUe B COOTBETCTBHE C CUTHAJIOM 3aJjaHUS.

TouHo Takxke ciefyeT mepeBecTu TymOJiep “PaboTa” BbIIPSMUTE/NS MUTAHUS OOMOTKHU
SKOpSA B MoJioxkeHUe “Bk/1” U MPOKPYTUTh PYUKYy NEPEMEHHOT0 pe3rucTopa OT 0HOr0 KpalHero
NOJIOXKEHUSI 10 Jipyroro, yoeJUBIIMCh NMPU 3TOM, YTO Ha NOJKJHYEHHOU Harpyske( Jiamiie
HaKa/IMBaHUsl) U3MeHsIeTCs HalpshKeHWe B COOTBETCTBHE C CUTHAJIOM 3a/laHUS.

Janee pexkomeHAyeTcC NOAKJIYUTH 3JIEKTPOJBUTaTesJb U YCTAHOBUTb KOPPEKTHbIE
3HaYeHHUsl YCTAaBOK JJisl 3allUMThl OT MOTepPU MOJs1 BO3OYXKJEeHUS U aKTUBUPOBATH 3aUIUTY,
yctaHoBUB F93=0. [Ipu 3TOM Ha AucIJiee BHIPSAMUTENSI 0OMOTKH BO30YX/IE€HUsI 0TOOPA3UTbHCs
Haanuch “'OTOBHOCTB”, a Ha JAuCIJIee BBINPSIMUTEJSA MUTAHUS OOMOTKU SIKOPSI OTOOpA3UTCA
Haganuch “Om 11 HeT mossi Bo3GyxAeHUs!” MOCKOJIbKY Ha BbIXOJlE€ BbIIPSAMHUTEJS MUTAHUS
0OMOTKH BO30OYXJeHUsI HET HaNpsDKeHHUS] U MO03TOMY OH OJIOKMPYeT paboTy BbINPSMUTEJS
NUTaHUSA OOMOTKHU SKOPS.

[lepeBenuTe TymOJiep “PaboTa” BbINIPAMHUTENS MNUTAHHUS OOMOTKH BO30OYXAEHUsS B
nosioxkeHue “Bks” U yBeqn4uMBaiTe BbIXOJHOe HampspkeHue. [Ipu JOCTUKEHHUU BbIXOJHBIM
HanpsPKeHUEM U TOKOM BO30YyJeHHs 3HAUeHUU, yCTaHOBJIeHHbIX QyHKuuamMu F19 u F21 y
BBINPSIMUTEJISI NHUTaHUS OOMOTKM BO30YyXJAeHUs], cpabaTbiBaeT ero pese K3 Ha muate
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yIpaBJieHHs], KOTOpoe pa3peuiaeT paboTy BbIIPSMUTESA MUTAaHUsS 0OMOTKHU SIKOPSI; Ha AUCILIee
BBINPSIMUTEJISI MUTAHUS OOMOTKHU SIKOPS TOXeE MOSIBJIsIeTCS HaANUCh “'OTOBHOCTD .

6.2 llepeBesuTe pyuky TyMb6Jiepa "HanpaBieHune” B Apyroe mnoJioxkeHue. Yoenurecb npu
3TOM, YTO U3MEHUJIACh NOJIIPHOCTb HANPS>KEeHUsI TUTaHUs 0OMOTKH SIKOPSI.

6.3 PaboTa B pexxuMax CTaOHU/IM3aI[UH CKOPOCTH.

[lepen BkiatoueHueM TPC Heo6x0aUMO yOeAUTHCS B TOM, UTO MOJKJIOYEH TaxOreHepPaTop.
[TofISpHOCTh TMOAKJIOYEHUSI TaxoreHepaTopa He HMeeT 3HadyeHus, ’“miawc” W "mMunHyc”
TaxoreHepaTopa yCJA0BHBI.

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

[lofaTh HanpsKeHUe 3JIEKTPOJBUTATE/b, YOEJUThCS B HAJIMYKME UHAWKALUY Ha JJUCIIee U
NPaBUJIBHOCTH U3MePEHUsI 000POTOB JBUTrATeEJIS.

[loce aToro 06ecTOYMTH [ABUraTesb, YCTAHOBUTb OJMH M3 PEXUMOB CTaOWIHU3aALUU
CKOPOCTHU U ONpo6OBaTh B paboTe.

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

[IporpaMMUpoBaHHe W NPOCMOTP 3HAYEeHUM YCTAaBOK OCYIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu s3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynip.

[ToBTOpHOE HaxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pe>KUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
O/ZJHOM HAaCTPOUKHU K JJPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBPEeMEHHO HaXXMUTe KHONKY “®@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3UTCs
TeKyllee 3Ha4eHUe QyHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

11 TOro, YTOGb! COXPAaHUTb BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNENIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
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Jlanee Ha UHJUKATOpe BHOBb OTOOPA3nUTCA Ha3BaHUe TeKylled GYHKLUU U CTAHET BO3MOXKHbIM
HaBUTaL U N0 QYHKIUAM.

Ecnu xe BbiOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXMHUTE€ KHOIIKY

“ITporp.” TekCcT BO BTOPOW CTPOKE MHAWKATOPA UCUE3HET, 2 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAuTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIMM peobpa3oBaTesisi lepeuyuncaeHbl B Tabaue 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

PdyH- Hagnuceh Ha OnucaHue
KA HHAUKATOpE
OnpenensieTr crmoco6 ympaBjeHus: KoMaHAa “Pabora” mojaeTcss MeCTHO WJH
JUCTaHLIMOHHO
3HavyeHUe Hagnuch IlosicHeHue
Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
F1 croco6 ymp. 0 TyMOJIep A « ” A P « A » 24
Tym6Jepa “PaboTa” B nosioxkeHue “Bki
KoManna “PaGora” mojaeTcsa mnyTeM 3aMblKaHUSA
1 JUCTAHIIMOHHO KJjeMM 6 UM 7 KJIeMMHOH KkoJyiogkh X1 1uIaThbl
ynpaBJieHUs
OnpepesisieT CUrHaJ ynpaBJeHUs BBIXOAHBIM HaNpsXKeHUEM
3HayeHHe Hagnuchb [TosicHeHue
CurHas 3a/]JaHys U3MEHSIETCSA HaXKaTUEM KHOTIOK “>" U
il<"
0 KHOTIKH ‘o
HaxkaTue “>” yBeinuMBaeT BbIXOJJHOE HANIpSHKEHHE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3aJjaHUsl U3MEHseTCs MOBOPOTOM pPYYKH
NepeMeHHOT0 Pe3UCTOpa, pa3MellleHHOTO Ha JIULeBOH
1 BCTP.PE3UCTOP MaHeJIH. [TosioxkeHUE “Mun” COOTBETCTBYET
MUHUMAJbHON  BeJMYMHE 33/laHus, [0JIOXKEeHUe
F2 CUTHaJ ymp. “ » o
Makc” — MakCHUMaJIbHOU BeJIMYHHE 33/IaHHUsl.
CurhHas 3a/iaHus 0JaeTcsa BHEIIHUMM HanpshkeHueM 0-
2 0.10B
10B
CurHas 3ajlaHus moJaeTcsl TOKOM ymnpaBJyeHus 0-20
3 0.20 MA
MA
CurHas 3ajilaHus MOJAETCA TOKOM ymnpasJeHus 4-20
4 4.20 MA
MA
CurHan 3afaHus NOAAETCA BHEUIHUM IepeMeHHBbIM
5 BHeIIL. Pe3UCTOP PEe3UCTOPOM. PekoMeHiyemMoe 3HauyeHUe
CONpOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
OnpefensieT noBeAeHUe Mpeobpa3oBaTesis MOCJe MPONAXKU HANPsSHKEHUS] CHUJIOBOWM CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”
3HayeHHe Hagnucek [TosicheHue
Eciu mnpoBan HanpsbkeHUs JJIUJICA MeHee 2 CeK -
BBIXOJIHOE HAMpsKeHWe CKAa4KOM BO3BpalllaeTcsd Ha
0 BKJIFOUEHO NpEeXXHUU ypOBEHb.
F3 aBT.BKJI. P yP
Eciu mpoBas HampsbkeHUs Jinicad 6ojee 2 cek -
NPOUCXOAUT aBTOMATUYECKOE MOBTOPHOE BKJIKYEHHUE.
Eciu mnpoBan HanpspkeHUs JJIUJICAd MeHee 2 CeK -
BBIXOJIHOE HAMNpsKeHWe CKAa4KOM BO3BpalllaeTcsd Ha
1 OTKJ/IFOUYEHO

IpEXHUN YPOBEHb.
Eciu mpoBas HanpsbkeHUs Jjuics GoJjiee 2 ceKk -
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ABTOMATHYECKUH Mepe3anyck He MPOUCXOJUT; YTOOI
nepedtTd B pexuM “PaboTa” HyKHO MOJaTh KOMaHIy
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHay “Pa6ora”

OnpejensieT ycaoBue cpabaTbiBaHUs 1-ro MporpaMMHUpPyeMOro peJie
3HavyeHHe Hagnucek ITosicHeHue
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PeXKUMaX pabOoThl
CpabaTbhiBaHUE pejie MPOUCXOJUT TpPU I[epexojie B
1 curHan 'OTOB p “ P » P A P pexoa
pexxuM “'oTOBHOCTB
CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexofie B
F4 1-e pene 2 curHas PABOTA P " "p p A P pexoa
pexxuM “PaboTa
CpabaTbiBaHUE pejie TMPOUCXOJUT TpPU I[epexojie B
3 curnan ABAPUs | -PaPaTh P POHCXORUT TIpH  [IEPEXOA
pexxuM “ABapus
CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexofie B
4 JUH. TOPM. JAUHAMHUYECKOoe TopMoXeHue( [Jid  BBIIPAMUTES
NUTaHUSA 0OMOTKHU SIKOpPs)
OnpenesisieT ycjioBUe cpabaThIBaHUs 2-T0 NIPOrPaMMUPYEMOro peJsie
3HavyeHUe Hagnucek ITosicHeHue
0 OTKJIKDYEHO Pejie HEaKTUBHO BO BCEX PEKUMaAX pabOThI
CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexofie B
1 curHan 'OTOB p “ g ” P A P pexoa
pexxuM “'oTOBHOCTb
CpabaTbiBaHUE peJjie TMPOUCXOJUT TPU I[epexojie B
F5 2-e peJie 2 curnaa PABOTA P « "p p A p pexoa
pexxuM “Pabora
CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexofie B
3 curHaa ABAPUA p “ "p B A B it
pexxuM “ABapus
CpabaTbhiBaHUE pejie MPOUCXOJUT TPU I[epexojie B
4 JUH. TOPM. JAUHAMHUYECKOoe TopMoXeHue( /i BBIIPSAMUTES
MUTAHUSI 0OMOTKH SIKOPsi)
Onpefgensier ycioBue cpabaTblBaHUsS 3-r0 HporpaMmupyeMoro pese. ToJbKO s
BBINPSIMUTEJISI MTUTAHUsI 0OMOTKHU SKOPS)
3HayeHHe Hagnucek [TosicHeHue
0 OTKJIKDYEHO Pejie HEaKTUBHO BO BCEX PEXKUMaX pabOThI
CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexosie B
1 curHazn 'OTOB p B p ” p A p pexon
pexxuM “'0TOBHOCTb
k6 3-epene CpabaTbiBaHUE pejie TMPOUCXOJUT TpPU I[epexojie B
2 curuan PABOTA | Pa%aTh P POHCXORUT TIpH [IEPEXOA
pexxuM “PaboTa
CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexosie B
3 curHaa ABAPUA p B "p p A p pexon
pexxuM “ABapus
4 UH. TOPM CpabaTbhiBaHUE pejie MPOUCXOJUT TPU I[epexojie B
- TOPM. JUHaMUYECKOE TOPMOXKEHHUE
BpeMsa mMiaBHOTO BBIXOJA HaNps>KEeHUsI Ha 3aJaHHbIM ypoBeHb. /luanma3oH 3HaYeHUU
F11 IJIaBH. MYyCK
éyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs mn/laBHOrO CHW)XEHUsI HAlpsHKeHWs [0 MUHHUMaJbHOrO 3HayeHUs. /JlMama3oH
F12 MJIaBH. BBIKJI. N
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
MuHuMa/ibHOE 3HaUeHUe CUTHasa 33/jlaHus B %. /lnana3oH 3HaueHut ¢yukuuu ot 0% A0
F15 | HmwkH.Ipegen 0 0
100%, HO He 60.1ee 3HaYeHus1 yHKuuH F16. luckpetHoctb 0,5%
MakcumanibHOe 3HaueHUe cUrHaja 3aganus B %. [luanaszon 3HadeHuit ¢pyHkuuu ot 0% g0
F16 | Bepx.npenen o o
100%, Ho He MeHee 3HaueHus ¢yHknuu F15. luckpetHocTb 0,5%
OyHKIMA BKJKYAeT PEXUMbl CTAaOWIM3AllMU WM OTPAaHUYEHUS TOKA, HAMPSKEHUS,
MOLIHOCTH
3HavyeHHe Hagnuce IlosicHeHue
F17 pexuM 0 HeT Pe>X1Mbl OrpaHUY€eHHUs WK CTaOUIM3AIMU OTKIYEHbI
1 orpaHuyexue | BkJIIOUEH peKUM OTpaHHUYEeHUs TOKA
2 Crabunuzanus | | BkiaoyeH pexxuM cTabUIN3allMU TOKA
3 Orpanuyenue U | BkjloyeH pexXUMM OrpaHUY€eHHUS HAPSHKEHUS
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4 Crabunuzanua U | Bkio4yeH pexuM CTabUIN3alUK HanpsKeHUs
5 Cra6 I orp U BkiitoueH peXXUM CTabUIM3alUU TOKa C OrpaHUYeHUeM
HanpshKeHus
6 Cra6 Uorp Bk/toyeH pexuM  CTAOWUJIM3aLMM  HaNpshKeHUs ¢
OTpaHHWYEHHUEM TOKa
7 orpaHvyeHde n | BkiiodeH pexkuM orpaHu4yeHUsi 060pOTOB
8 cTabuavsauusin | BkiroueH pexuM CTabUJIM3alMyd CKOPOCTH
@®yHKLUA olpefessieT CKOPOCTb U TOYHOCTb CTAabGWIM3aL MU WM OrpaHUYeHUus [OJs
pexxkumoB F17<8
0 MeasieHHas MepsieHHas cTabuiM3anus, BbICOKAask TOUHOCTD
F18 | crabunusanusa 1 cpeaHss CpenHss cTabuau3alys, Cpe/iHsisi TOUHOCTh
2 6bIcTpas BricTpast cTabu/M3anusi, HU3Kas TOYHOCTh
3 rHGKas BricTpasgs npu O6OJbLIMX OTKJOHEHHUSX OT YCTaBKH,
MeJiJIeHHas IpY MaJIbIX OTK/JIOHEHUSAX
F19 u. ipegen U OnpepensieT MMHAMa/IbHOE 3Ha4eHMe HaNpsKeHUsl Ha Harpy3Ke B peXKMMe CTabUIn3anuu
HanpsKeHusl. 3HaueHHe QYHKLMU He MOXeT NIPeBbICUTh 3HaueHue ¢pyHkuuu F20
OnpefensieT MakCMMajJlbHOe 3HaueHHe HalpshKeHWs Ha Harpyske B pexuMme
F20 B.npegen U | cTabuiav3anuu HanpshkeHUd. 3HayeHHe QYHKLHMHM He MOXKeT ObITb MeHblle 3HayeHUs
dyuknuu F19
F21 u. npeses | OnpefensieT MUHMMa/IbHOe 3HaueHHWe TOKa B HAarpy3ke B pexxuMe CTabUIM3aLUU TOKa.
3HaueHue QYHKIIMY HE MOXET NPEBbICUTh 3HaYeHHe PyHKIuu F22
OnpezensieT MakCMMaJbHOe 3HAaYeHHe TOKAa B Harpy3ke B peXMMe CTAaOWJIM3alUM TOKa.
F22 B. Iipege | 3HavyeHHe QYHKIMU He MOXKeT NIPeBbICUTh HOMUHA/bHBIM TOK BBIIPSAMUTE/IAA U HE MOXKET
OBbITh MeHbllle 3HayeHUs GyHKIuu F21
@yHKLUS onpefesisieT NOAK/IYEH JIM TaX0reHepaTop
3HayeHHe Hagnuch ITosicHeHue
CoobuaeT cucTeMe  yIpaBJeHHS O  HaJIU4UMU
F23 | Taxoreneparop 0 BKJIFOYEH TaxoreHepartopa. Ha pgucnyieil BBIBOOUTCA UHIHMKALUA
060pOTOB BaJla ABUraTeJsis
CoobuiaeT cucTeMe ynpaBjeHUsT 006 OTCYTCTBUe
1 OTKJIIOYEH TaxoreHepartopa. Ha gucniiee oTcyTCTByeT WHJUKALUA
060pOTOB BaJia IBUraTe s
F24 mV/o6 3asaer BesmuuHy MB/06 TaxoreHepaTopa. JTa BEJIMYMHA HCNOJb3YeTCs AN pacdera
BeJIMYKMHBI 000POTOB B MUH BaJla JIBUraTeJisi U N0C/AeAy0llel ee MHAMKALUU Ha JUCIJIee
@PyHKLUS onpefiesisieT CI0CO00 TOPMOXKeHUsI
0 HeT TOPMOXKEeHHEe OTCYTCTBYEeT
TOpMOXXKeHUe MPOTHUBOBKJIKOYEeHUEM( peBepcoM) B
1 HpOTHBOBKL. T TedeHUe BpeMeHU TToupM( F26) myTeM INOAAH
HanpsXKeHUsT O06paTHOH TNOJIIPHOCTH  BeJUYUHOU
UtopmM( F27), yactoTa BpalleHHUs1 He KOHTPOJIUPYETCs
TOpMOKeHHe NPOTUBOBK/IOYEHUEM( peBepcoM) NyTeM
nojavyu HanpsHKeHUs obpaTHOU HNOJIAPHOCTH
2 MPOTUBOBKJL. N .
F25 | Topmokenme BesinuuHoil UtopMm( F27); TopMoxkeHUe 3aKaHUMBaETCS
1ocJie JOCTHXKEeHHs] CKOPOCTH BeJIMYUHbI oTceuku( F38)
JAHAaMHUYecKoe  TOPMOXeHue - NOAK/IIYeHHe
TOPMO3HOTO pe3UCTOpa K 06MOTKaM SIKOpsSl B TeueHHe
3 JuHamuyeckoe T
Bpemenu TtopMm( F26), 4acTOTa BpalleHUs1 He
KOHTPOJIUPYeTCs
JAHaMHUYecKoe  TOPMOXeHue - NOAK/IIYeHHe
TOPMO3HOTO  pe3ucTopa K O0OMOTKaM  fKOps);
4 JUHaMUYecKoe n
TOpPMOXXeHHe 3aKaHYMBaeTCl IMOCJe JOCTHKeHUS
CKOPOCTH BeJIMYMHBI oTcedkH( F38)
F26 Tropm QyHKIMA onpefesseT BpeMs TOPMOXEHMUSA 3JIeKTpoJBUrarTesid. /luamasoH 3HAYeHUH
dyuknuu 0..25 cekyHp c marom 1 cek
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Onpe,qenﬂeT BEJIMYMHY HalpAXEeHHd, I0J4aBaeMOoro K 06MOTKE AKOpA BO BpeMA

F27 UtopMm .
TOPMOXKEHHUS B OTHOCUTEJIbHBIX eIuHUIaX. /luana3oH 3HayeHud pynkiuu 0..50%
F28 THOM 51 OnpenesisieT 3HaUeHUE HOMUHA/JIBHOTO TOKA SKOPHOW OOMOTKM 3JIE€KTPOJBUTATEJS, NPU
NpeBbIlIEHUE KOTOPOTo 3allyCKaeTCs MaKCUMaJIbHO-TOKOBAs 3al1UTa OT NePErpy3Ku
F31 H. Ipeen n OnpenengeT HWXHIOIO TpaHULy [JHalNa3oHa PpEryJupoOBaHUs CKOPOCTH B peXHUMax
CTabUIM3AIMU CKOPOCTH
OnpenesisieT BEPXHIOW TpaHUIy JHUaNla30HA pPETYJHUPOBAHUSI CKOPOCTH B peXUMAax
F32 B.Ilpeie/in | CTaOMIM3aLMM CKOPOCTH M MAaKCUMaJbHYI BeJUYMHY OOGOpPOTOB /I pexuma
orpa"HuyeHusi o06opotoB( F17=7)
3a/laeT BeJIMYMHY HOMHUHAJIbHBIX 060pOTOB JBUraTess oT 25 0 6250 06/MuH. PyHKLIMUA
F33 | HOM. 060pOTHI | He BJUSET HA MPOILECC PETYJIUPOBAHUS CKOPOCTHU; ee BeJMYNHA UCI0JIb3YETCS B KauecTBe
HOMMHaJIbHBIX 060p0oTOB NHOM /1J1 IJ1IaThl aHAJIOTOBOr'0 BBIBO/IA
dyHKUMA 337aeT 3HaUYeHUe Ko3dpuiMeHTa NPONOPLUOHAJBHOCTU OOPAaTHOW CBSA3U OT
F34 k030 . I1 TaxoreHepatopa Kn /s pexuma crabunusanuu ckopoctu F17=8. BenuuuHa Kn
ycTaHaBJuBaeTcs B npegesax oT 1 no 80; yaue ucnosnb3ywTcd 3HadyeHus 10..40
3a/laeT KBaJ[paTUYHYIO COCTABJIAIINYI0 06paTHOH CBSA3H o ckopocTu KkB*(n3-nd)”"2, rae
F35 K03, n*n KkB - 3nHauenue F35, n3 - 3agjanHas ckopocTy, nd - pakTuieckast CKOpocTb. [IpuMeHsieTcs
JUISl pexxuMa cTabuin3aliu CKOpPOCTH, HauboJiee 1es1eco06pa3Ho [IJisi HU3KHUX 060pPOTOB
JIBUTaTeJIs
OyHKIMA BKJOYAET JOTOPMOXKEHUE IOCJe OKOHUYAHUS OCHOBHOTO I[MKJIA TOPMOXKEHMUS
npotuBkaouyeHrneM( F25=1 win F25=2) - nsaBHoe CHM)KeHHWe HaNpsHKeHUs 10 HYJs B
TeyeHue 0,5 cekyH/
F37 | motopmoxeHue
3HayeHHe Hagnuch [TosicHeHue
0 BKJI JloTopMOKeHHe BKJIOYEHO
1 OTKJI JloTopMOKEeHHe OTKJIYEeHa
F38 1 OTCEUKH OmnpenesisieT BeJIMYMHY 3HauyeHUsT 060poToB oTcedyku oT 50 mo 500 o06/muH, mocie
JIOCTHKEHHUS] KOTOPbIX 3aKaHYMUBAETCs IIUKJ TopMoKeHusI( npu F25=2 uau F25=4)
QOyHKIMSA BKIKYAET WK OTK/I0YaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gpaz”
F92 | komTposn bas 3HayeHHe Hagnuch ITosicHeHue
0 BKJI 3aluTa BKJIOYEeHa
1 OTKJI 3aluTa OTK/AY€eHa
BkiitouyaeT WM OTKJOYAeT 3allUTy OT IOoTepu MoJisA Bo30yxaeHUs. ToJIbKO s
BBINPSIMUTEJISI MTUTAHUs 0OMOTKH SIKOPS
F93 | 3amura Bo36. | 3HayeHHUe Hagnuch
0 BKJI 3aluyTa BKIOYEeHa
1 OTKJI 3awmuTa OTK/IKYEHa
OnpefensieT cnoco6 U3MepeHHUs: TOKa 0OMOTKU sIKOps Is
3HayeHHe Hagnuch [TosicHeHue
0 P ——— :’I'OK 06MOTl§I/I "HKOpH paBe"H NoJIyCYyMMe U3MepeHUui
IJII0COBOro” M "MHUHycoBoro” JaT4yukoB Isg = (I+ ul-)/2
F94 | HsmepeHue | 1 p— Tok 06MOTKH SIKOpSI paBeH IOKa3aHHUSAM TJIHOCOBOro”
JaTtyuka Ia=I+
2 J— Tok 06MOTKH SIKOPSI paBeH MOKAa3aHUSAM "MUHYCOBOTr0”
Jatyvka Iag=1-
3 HET Tok 06MOTKHU sIKOps paBeH HyJI, Isi =0
BkJIf0OYaeT WM OTK/IKYAEeT 3aIUTy OT NOTEPU U3MEPEHUsI HAIpsHKEeHUs1 0OMOTKH SKOPS
Usa
F95 3amuTta Usa 3HayeHUe Hagnuch
0 BKJI 3anuTa BKAKYEeHa
1 OTKJI 3amuTa OTK/IKYEHa
@OyHKUMSA HAcTpawBaeT WM OTKJ/YaeT 3alfdTy OT IOTEPU H3MEPEHHsT OGOPOTOB
F96 3amuTa n JaBurateJisi( 06pbIB TaXoreHepaTopa).
3HayeHHe Hagnuch [TosicHeHue
0 15% 3aura cpabatbiBaeT, ecau n<100 o6/mMuH 1nOpu
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Usazn>15% nocjie OKOHYAHMs MJIABHOTO MycKa
3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
1 25%
Usaz>25% nocjie OKOHYAHMs JIABHOTO MycKa
3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH npuU
2 35%
Usaz>35% noc/ie OKOHYAHMs IJIABHOTO MycKa
3 OTKIJI 3anuTa OTKJII0oYeHa
F97 | muaBmbiii xon OrpaHHYUBaeT YCKOPeHHe, PETYyJUPYeT MJIABHOCTh H3MEHEHHs] CKOPOCTH BpalleHUsl OT
HeorpanndeHHoro( F97=0) no ouens meyieHHoro(F97=10)
[TossicHeHue
3HaueHHs BceX NPOrpaMMHUpyeMbIXx OGYHKLUHA He
U3MEeHsIeTCsl
Bce  mporpammupyeMmble  QyHKIMM  OPUHUMAIOT
3aBO/ICKHE 3HAYeHUs. ITHU 3HaYEHHUsI PaBHBbI:
dyHKIUA 3aBojckoe dyHkiusa | 3aBojckoe
3HaYeHHe 3Ha4YeHHe
F1 0 F26 3 cek
F2 1 F27 20%
F3 0 F28 IHOM 51
F4 1 F29 2A
F5 2 F30 2208B
Fo8 3aBOJ,. HACTP. F6 3 F31 0
F11 5 F32 2000
F12 3 F33 3000
F15 0 F34 20
F16 100 F35 1
F17 1 F37 0
F18 1 F38 120
F19 0 F92 0
F20 UHOM f F93 0
F21 0 F94 0
F22 [HOM 1 F95 0
F23 1 F96 0
F24 60 F97 2
F25 0
8. UHAnKanua AaHHbIX HA AUCILJIee
B Tabsuue 8.1 npruBeseHbl 0OTOOpaXkaeMble Ha JUCIJIee JaHHbIe JJIs1 BCEX PEXKUMOB.
Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesununnHa 3ajaroujero curHaja, Hamnpumep, Usz=50%,
U3=40 B, I3 = 66 A.
1-a ctpoka Kox dyHKIUMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnasn ymp.
2-11 CTpOKa 3HayeHHe QYHKIMU U KPAaTKOe MOsSICHEHHE
1-4 cTpoka BesviunHa 3a7ai01ero curasia
2-9 cTpoka BesMyMHa TOKa Harpyskud M BbIXOJHOTO HalpsKEHUd,
Pa6oTra TeMIlepaTypy paguaTtopa, Hanpumep, [=45 A, U=100 B, Tp=45 C.
[Ilpu 3nHavenuu JyHkyuu F23=0( TaxoreHepaTop BKJIIOUEH)
JIOMOJIHUTEJIbHO O0TOOpakaeTcs TeKyllas BeJMYMHA 0OOPOTOB Basa
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JABurareis, HanpuMmep, n=1500 06/MuH.

OTobpakaeMble Ha AUCIIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHomnky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TEeKyllero napaMerpa. [Ipu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Koz omn6xu 1 ee HasBaHMe

9. Bo3MO>KHbIe HEUCIIPAaBHOCTH U CIIOCOGBI X YCTPAHEHUsA
Bo3MoXKHble HEUCNIPAaBHOCTH M CIIOCOOBI UX YCTPaHEHUS NpUBeZieHbl B Tabsnne 9.1

Tab6samua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U COCOObI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlosscHeHHne
UHJMKaTope
YcTpoHCTBO He 0OHAPYKMBAET HANPSDKEHHE CETH
Bo3MoxKHasg npu4YMHA JencTBus
HanpsikeHue Ha npeo6pa3oBaTesb | YOeJUThCS B MO/IK/IIOUEHUHN
. He [0JIaHO HanpsiKeHus, NPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MOJIKJII0YEeHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osbie 100 B
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3adUKCHPOBAH NMPOBa/ HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HaNpsHKEHUs
JUIMTEJNIbHOCTbIO  GoJsiee  2-X  cekyH[. [lanbHelllllee TMoBeJieHUE
Ow3 Hannpz(;]zggnﬂ' npeo6pa3oBaTeJis onpejeseTcs 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
' YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyu
F3=1, To npeo6Gpa3oBaTeyib BOHIET B peXxuM “'OTOBHOCTB” HOCJ/IE MOJAYU
koMaHgb! “Ctomn”
Temnepatypa ox/axjawulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuYnHa JenicTBUs
Heucnpasen BEHTUJISATOD | Y6eauThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCTUTH BEHTUJISIIIUOHHbIE
0 YKaJII03U »KaJII03U OT NbLJIU U Mycopa
w4 neperpesn!
[Ipeo6pazoBaTesib pa3MelnieH B | YoeAUTbCS, UYTO  TeMIilepaTypa
IJIOXO  BEHTWJIHPYEMOM  WJH | OKpY>KaloLlero BO3/yxa He
»KapKOM MecCTe npesbimaer 40 C. YcTaHOBUTH
npeobpa3oBaTeib B JPYyroe MecCTO,
NPUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BBIXO/,
npeob6pa3oBaTelis npeob6pa3oBaTe/isi Ha HATUYUE
o7 KopoTkoe Mex$a3HOro KOPOTKOTO
m 3aMblKaHUe! 3aMbIKaHUA ¥ 3aMbIKaHUs HA 3eMJIIO
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpysku YMeHbIIUTb BbIXO/THOE
ow10 Meperpyska NpeBbIlIaeT HOMUHAJBHBIA TOK | HalpsSXKeHHE; YMEeHbIIUTb Harpy3Ky
npeo6pa3oBaTess WU Ha BaJly ABUraTeJid, OTCTPOUTD
3JIEKTPOJIBUTATENiS B  Te4yeHUe | 3alUTY ABuUraTtess dpyHkiuen F28
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AJIMTEJIbHOI'O BpEMEHH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

[ToBpexeHue neneit | [IpoBepuTh UCIPABHOCTH LieNel
H BO30YK/IeHHUsI BO30YKJIeHUs
Om11l BOB;;):::::I/IH HeBepHoe nporpaMMupoBaHue | OTKOpPEeKTUPOBATh 3HAUYEHUS
HaCTpOEeK byHKIIMN, 0OTBEYAIOIIUX 32 3Ty
3amury - F93,F19 u F21
OpuH U3 JaTYUKOB TOKA | YCTAaHOBUTb 3HAYeHUs PYHKLHNHU
HeWclpaBeH Uau usMepsieT ToK B 2 | F94=1 u F94=2 v onpegenuthb
Our 12 HEHCIIpaBeH pasa 6o0Jbllle Ipyroro HeHWCNPaBHbIN JaTYUK, HACTPOUTH
JaT4YHK ToKa I
MOKa3aHUs TOKa C JaTYMKa WU
3aMEeHUTb ero
HeucnpaBHOCTB B uenu | [Ipo3BOHUTE Llenb U3MepeHUs,
Ow 13 HeT uaMepenusi Usg | usmepenus Ug MIPOBEPUTD Pa3beM B ILjIaTe
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
06pbIB TaxoreHepaTopa [Ipo3BOHUTH IleNb U3MEPEHHUS],
Om 14 HeT U3MepEeHHUs n MPOBEPUTH Pa3beM B ILJIaTE

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipeo6pa3oBaTe/ib HE BOCIIPUHUMAET KoMaHy “PaboTa”

Bo3MmoxHag npuYMHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha npeo6pa3oBaTesb

[IpoBepUTh NOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJleHUs; ybeauThCA B
HMCNIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3anmporpaMMHpoOBaHa
¢yuknua F1 - BbeIGop cmoco6a
0/1a4Y1 KOMaH/bl

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTU U3MEHUTH
ee 3Ha4YeHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3adHUA HE U3BMEHAETCA UJIK PaBHO 0

Bo3mo:KHas npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBeputh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | NIPaBUJIbHOCTh MO/ K/II0YeHHUS

MNOAKJIDYEHH e

neney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al0LIEero CUrHajia

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTH U3MEHUTH
ee 3Ha4YeHHe.

HeucnpaBHOCTb  KHOMOK  wiM | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHCIPAaBHOCTh

HeT omin60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJ/eHUs
HNPUCYTCTBYET U H3MEHSEeTCs, Harpyska IOJK/IYeHa, HO Ha BbIXOJEe

HallpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewcnpaBHBI TUPUCTOPEI

[IpoBepuUTH
THPUCTOPOB

HCIIPaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omun60ok

Ha nHauKaTope HeT HAJIMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoxHasg npu4MHaA JencTBus
He n1nozaHo BchnomoraTe/JibHOe | BKAKYUTH aBTOMaT QF2,
nutanue 220 B MPOBEPUTh Ha/IW4YWe HaNpSKEHUs
220 B Ha koHTaKTax aBTomMaTa QF2
Haxkata  kHomka  “ABapuiiHoe | OT)KaTb KHOIIKY
OTKJIIDYeHUue”
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BHyTpeHHsIsl HEUCIIPABHOCTh | OTIIpaBUTb B pEMOHT

HeT omin60ok

[Ipu paboTe mpeobpa3oBaTesib NEPUOJUYECKU “3aBHcaeT’, JJaHHble Ha
WH/JMKaTope OGHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs

BOCIIPUHHUMAKTCA C 3dl103JdHUEM WUJIM HEBEPHO

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
annapaToB)

Bo3MoxHasg npu4MHaA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe ToMeX U I[POBAJIOB B
nepuojUYecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HanpsHKeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIOUEHUS JPYTOro | OT APyroi JUHUU
o6opyaoBaHus (

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

HpI/I noaadye HalpsAXeHHUudA  Ha

npeobpasoBaTejb Ha Harpyske

NPUCYTCTBYET HalpshbKeHWe, XOTsA KoMaHga “Pa6ora” He mojaHa,
npeo6pa3oBaTe/ib HAXOAUTCS B pexxume “'oToBHOCTD”

Bo3MoxHasg npuYrHa

JelicTBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NOJK/IIYEHNE
Harpy3ku

Y6e,LII/ITCH B MNpaBUJIbHOCTH
IMOAKJIDYEHUA HATPY3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHn4ecKoe 06CIyKMBaHUE

10.1 TexHuueckoe obcayKMBaHUe Ipeobpa3oBaTesisi IPOU3BOAUTCS HE pexke 0JHOro pasa

B IIeCTb MeCALlEB Y BKJ/IIOYAET B cebs:

A) KOHTpPOJIb KpemnJieHus;

B) KOHTpOJIb 3/71eKTPUYECKUX COeIUHEHUH, TOATS>KKAa BUHTOBBIX COeJUHEHU;
B) ypaneHue NnblIU U rpsi3y;

[') KOHTPOJIb UCIPABHOCTH BEHTU/ISITOPOB;

/1) KOHTpOJIb TEMIIEPATYPHOI'O peXxruMa.

11 MapkupoBKa npeoopa3oBaTeJia

11.1 Ha kaxxb1¥ npeo6pa3oBaTesib HAHOCATCA:

A) Ha3BaHUe Mpeobpa3oBaTeis;

B) o6o03HaueHHe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHuUs.

12 YnakoBka npeo6pasoBaTeJid

12.1 YnakoBka npeo6pa3oBaTesisl IPOM3BOJAUTCH B KAPTOHHYIO KOPOOKY WJIM JlepeBsIHHbIN

SIIUK.

13 TpaHcnopTHpOBaHMe U XpaHEHUE

13.1 IIpeo6pa3oBaTesib XPaHUTh B 3aKPbIThIX MOMELIEHUAX B KAPTOHHbIX KOPOOKaX U1

A€PEBAHHBIX AIIMKaX MPH CJIEeAYIOIIHUX YCIIOBUAX:
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A) TemnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;

B) oTHOcHUTeIbHAS BJAAXXHOCTb Bo3ayxa He 6oJiee 80 % npu temnepatype 35 C.

Bo3zyx B noMeleHUU He JO0JDKEeH COAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 [Ipeo6pasoBaTe/ib B yIIaKOBKe TPAHCIIOPTUPOBATH NMPHU TeMIepaType oT -25 g0 +55 C
Y OTHOCHTEJIbHOM BJIAX)KHOCTH BO3/yxa He 6oJiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  INPOU3BOJAMTBCA B OTAllJIMBAEMbIX
repMeTU3MpPOBAHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

TPC-PB-T-230-220-Accceeiei et e 1T
PYKOBO/ICTBO MO 3KCIITYATALM ..eeerneeaereresersnesseeensnes 1wt
| =0k 1 (0] o WP 1wt
30§01 0 O 2 T

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBIN CPOK 3KCIJIyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJIIOJEeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUSA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

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

e [Ipu MexaHHWYeCKUX U UHBIX TOBPEXJEeHUAX YCTPOUCTBA 10 BUHE IOTPeOUTENA.

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENleM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHMX OpraHU3aLUi 6e3 coracoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha obopysnoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu coryacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUEe, B
aBapUMHBIX YCJOBMUAX, UCIBITAJU yJapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIe
yCJIOBHA.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHbINA OCYIIECTBJSAETCS Ha MpPeJNpUITUU
WU3TrOTOBUTEJIA.

15.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U MOCTTAaPaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3Mepbl
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Tab6suua b1 l'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPH], MM

HaunMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPC-PB-TA-230-220-A-40-13 560 | 602 | 638 840 790 194 Bositet M12 39
TPC-PB-T£-230-220-A-80-13 560 | 602 | 638 840 790 194 Bositet M12 42

TPC-PB-T{-230-220-A-125-13 | 560 | 602 | 638 840 790 194 Bositet M12 45
TPC-PB-T{-230-220-A-160-13 | 560 | 602 | 638 840 790 194 Bositet M12 46
TPC-PB-T/-230-220-A-200-13 | 660 | 702 | 738 940 890 222 Bositet M12 60
TPC-PB-T/-230-220-A-250-22 | 660 | 702 | 738 940 890 222 Bositet M12 67
TPC-PB-T{-230-220-A-315-22 | 760 | 802 | 838 | 1000 950 222 Bositet M12 72
TPC-PB-T{-230-220-A-400-22 | 760 | 802 | 838 | 1000 950 222 Bositet M12 85
TPC-PB-T{-230-220-A-500-35* | 760 | 802 | 838 | 1300 | 1250 | 282 BoJsitet M12 96
TPC-PB-T/-230-220-A-630-35* | 760 | 802 | 838 | 1300 | 1250 | 282 Bositet M12 100
TPC-PB-T/-230-220-A-800-50* | 760 | 802 | 838 | 1300 | 1250 | 282 Bositer M12 105
TPC-PB-TA-230-220-A-1000-50 [llkad HanospHBIHA 1600x800x400 135
TPC-PB-TA-230-220-A-1250-50 [llkad nanosbHbIM 1800x800x400 150
TPC-PB-T{-230-220-A-1600-50 lika¢ HamosibHBIH 1800%x800x400 160

TPC-PB-TA-230-220-A-2000-50 10 3apocy
TPC-PB-T-230-220-A-2500-50 110 3aMpoCcy
TPC-PB-TA-230-220-A-3200-50 110 3anpocy

* MOXeT ObITh U3roTOBJIeH B lKady 1320x800x300 mm P31
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