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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 aaJiee no Tekcty “TPC-KB-PB-460-220-A”, “npeo6pa3oBaTesb”
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 YCTaBKM XpaHATCA B

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-KB-PB-460-220-A

KosinuectBo ¢as

3

CeTb

3x380 B, 50 I'y

BbIXO,ELHoe HalpAXeHue Heln AKopA

0..460 B, perysiupyemoe

Bbixo/lHOe Hanpsi?KeHHUeE 11eNU BO30yKAeHHUs

0..220 B, perysqiupyemoe

Hanvyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS

Ja

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'O
BBIKJIKOYATEJIA

Ja

PeBepc KoHTaKTOpHBIN N0 1]eNX BO30YK/eHUS
PeBepcoM( NpOTUBOBKJIIOYEHUEM IO LeNH
TopmoxkeHnue BO30YKJeHUS1) UK IMHAaMUu4ecKoe( TpebyeTcs

TOPMO3HOM Pe3ucTop)

Cnoco6bl peryJiMpoBaHusl HaNps>KeHUs1

da3oBbIl

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, 2500,3200 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 YCTPOMCTBO.
BHemHu# BUA npeobpa3oBaTesis NpeAcTaBJieH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu#M BU/J| Ipeo6pa3oBaTes

C npaBo¥ CTOpPOHBI pa3MellleHa NaHeJsb YIpaBJeHUs U OpraHbl ynpaBJeHUs NHUTaHUEM
0OMOTKHM BO30YX/JeHHd, NocepeJrHe HKada - MaHesJb yNpaBJeHUs U OpraHbl yIpaBJeHUs
NUTaHUEM SKOPS.

Ha /uieBbIX MaHe X pa3MelaloTcs 31eMeHThl MUHAWKALUK U YIIPaBJeHuUs:

A) cBetoauoanl “Pabora”, "B” u "H”;

B) cBeToauon “ABapus”

B) Tym6sep “PaboTta”;

[') rym6sep "HanpaBienue”

J1) )KUAKO-KpUCTALJINYeCKUHN HHAMKATOP;

E) knonku “Ilp.”, “®”, ">", "<” n1s1 nporpaMMUpOBaHuUs U yIpaBJIeHUS;

7K) py4ka BCTpOeHHOro NepeMeHHOI'0 Pe3nCTopa;

3) KHOIKa aBapUHHOT0 OCTAHOBA.

BHyTpu 1mikada pa3MeniaroTcs:

A) knemmHuKH XT1-XT4;

B) TupucTOpHbIE MOAYJIH;

B) paauaTophl OXJKAEHUS;

[) mnaTel cucTeM ynpaBJeHUs;

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

2K) BEHTUIATOPBI OXJIKIEHUS
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3) KOHTaAKTOPBHI;
Ha 60xoBo# naHeu mKkada HAX0AUTCA KJieMMa 3a3eMJIeHUS.

B kaudecTBe peryJUpymlollero 3JjieMeHTa B YCTPOWCTBE HCHOJIb3YIOTCd TUPUCTOPHBIE
MOAYJIM, KaXAblM H3 KOTOPBIX COAEPXUT MO JBa TUpUCTOpa. CHJIOBOe HampsiKeHUe
NoJAK/A4YaeTcd K kjJeMMHOM Kosoake XT1. Ha siMueBod mnaHesnu pasMelleHbl 3J1€MeHThI
WHJWKALMU ¥ yIIpaBJeHUs. BHelllHHe MPoBo/a U KabeJsu JJis1 NOAKJIIYEeHHUs HalpsHKeHUs CeTH,
HarpysKu W Lieled ynpaBJieHUsl BBOASATCS B IIKad C HMKHeN cTopoHbl. llenu ynpaByieHUs U
CUTHa/JAM3alu{d NOAKJJIYaKTCd K KiaeMMHMKaM X1, X2 ¥ X4 CcOOTBETCTBEHHO Ha IjaTax
yIpaBJieHUS.

PexkMMBbl pabOoTBhL.
[Ipeo6pasoBaTesb B J1I06O0M MOMEHT HAxOAUTCS B OJHOM H3 PEXHUMOB pabOThl. ITU
pPEeXUMBbI IepevuncieHbl B Tabaue 3.1.

Tab6siuna 3.1 PexxuMbl paboThl Npeobpa3oBaTelist

Ha3BaHue pexxuma [lossicHeHHe

B 3TOM pexxuMe MMIYJbChbl yIpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YcTpo#icTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wiau
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NMPHU TNOCTYIJVIEHUU KOTOPBIX MEepPexoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcs: HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaYeHHe CUTHAJIA 33IaHUS

B 3toT pexxum [Ipeo6pasoBaTesib NEPEXOAUT NMPU HAJTUUYUK KOMaAHJbI
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPBI MOJAAITCS yHpaBJsAIOLAe
HMMIYJIbChl, HA Harpy3ke NPUCYTCTBYyeT HampsihkeHue. Ha wHJUKaTOpe
oTOOpakaeTcsl TeKylllee 3HaUeHWe CUTHaJsla 3aJjlaHus, BbIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAabl “Cton” yCTPOMCTBO
nepexoJuT B pexxuM “'0TOBHOCTbD .

“PaboTa”

B sToT pexxum [Ipeobpa3oBaTe/ib NepexXoJUT NPU PerucTpaLuy Kakou-
J160 aBapuHMHOM cUTyauuu. WMmy/bcbl yhnpaB/ieHUsT Ha CHUJIOBBIE
TUPUCTOPbl He MNOJAITCA. YCTPOWCTBO HE peardpyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALUK aBapUMHOM cuTyanuu. [locsie perucrpanuu
“ABapus” OTCYTCTBUSI aBapuMHOW cuTyauuu [lpeobpa3oBaTesb  MOXKeET
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wan “loToBHOCTBL” B
3aBUCUMMOCTH OT BU/Ia aBApUIHOM CUTYallMU Y 3allpOrpaMMUPOBAHHBIX
HACTPOEK.

Ha uHaMKaTOpe oTo6paXkaeTcsl KOJ, OLIMOKH U MOSICHAOLAs HAJIUCh

PexxuM mnpenHasHaueH /i 3aJaHUsl 3HAa4yeHUH NpPOrpaMMUpPyeMbIX
napaMeTpoB M COXpaHEHUs UX B MaMATH MUKpompoleccopa. UTobbl
NepelTH B 3TOT PEXKUM, HaZlo B pexxrMe “'0TOBHOCTb” HaXKaTb KHOIKY
“Ilporp.” ¢ nepeaHel naHenu. Takxke B pexkum "[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMNKy “Ilporp.” B mepBble 10 cekyHJ mnocie
N0/auu NUTAHUA [JJI CHUCTeMbl ynpaBjeHUs( Korja Ha JHUCILIee
oTOOpaXkaeTcs Ha3BaHUeE TEKYILEN MO/Jie/id peobpa3oBaTesis).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHPOBaHHS HEBO3MOXXEH U3
pexxuMoB “PaboTa” u “ABapus”.

“[IporpammupoBaHue”
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B mepBoi cTpoke HHAMKATOpa OTOOpa)kaeTcs HOMEP W Ha3BaHHUeE
TeKyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
HOsICHEHU e

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KoHcTpykTuBHO [Ipeobpa3oBaTesib BbINOJHEH B BUJE METAJJIAYECKOTO HABECHOrO WU
HanoJsibHOro mkada. Ha mepejgHell maHesM HMEITCS OpraHbl YIpaBJeHUS U WHAUKALUHY,
nepevyucieHHble B Tab e 3.2

Tab6suua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUMY Ipeobpa3oBaTeist

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTUYeCKUHU KoMMyTanusa cuioBoro HanpsKeHus
BhIKJIO4aTe b QF1
ABTOMaTH4YECKUHU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIt04YaTe b QF2

Csetoauop “Paborta”

['oput B pexxume “Pabora”

CseTtoguon “B”

Wuaukauus HanpasJeHus BpauleHus "Bnepen”

Csetoguon “H”

Wuukalus HamnpaBJeHUs BpauieHus "Hazazg”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKyliue [JaHHble, peEXHM pabOThbl, 3HAYEHUS

MH/JMKATOP IPOTrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTOp | YnpaBJ/eHHe BbIXOJHBIM HallpSX)KEHUEM B PYYHOM pexuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxume

Tym6sep “HanpaBiienue”

[l U3MeHeHMs HalpaBJIeHUS BpallleHUsl JBUraTesss B PYYHOM
pexume

KHonka “IIporp”

Jl1s1 BX0Jla/BbIX0/]a B PEXKUM IPOrpaMMHUPOBaHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMSATb ee

KHomnka “®”
3HAYeHMsl.
KHomnka “>”" Jl/1s yBesindeHUs1 3HaYeHUs POrpaMMUPYeMON BeJIMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
HOTI BapUiH JiT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsKEHUs TMpHU
KHomnka “ABa oe eMe/[JIEHHOTO C OJJHOTO HampsiXKe
OTKJIt0YeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasHayeHUe kjeMM KJjeMMHbIX Kosnogok XT1-XT2, X1, X4, X5 npuBeneHo B Tabjulle

3.3. KnemmHbIe kos104ku X1 1 X4 pa3MelaloTcs Ha MJiaTe yrnpaBJeHus, X5 — nmjiaTe aHaJI0roBoro

BBIBOJIA.

Ta6suna 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMBI
XT1 1 A ®aza A nuTamwuiey ceTu
XT1 2 B ®a3za B nuTaroniei cetu
XT1 3 C ®a3za C nuTawliney ceTu
XT2 1 +Us Jisi coeHeHMs ¢ 06MOTKoM sikopsi( Beixoa “mutoc”)
XT2 2 - Us Jnisi coeHeHus ¢ 06MOTKoOM sikops( Beixon “MunHyc”)
XT3 1 +UB Jns coenuHeHus c 06MoTKoM Bo36yxaeHusi( Boixos “nutoc”)
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XT3 2 -UB Jlns coefuHeHus ¢ 06MOTKOM Bo36yxaeHus( Boixon “Munyc”)
XT4 1 Tr+ [ NoK/I0YeHUd TaxoreHepaTopa
XT4 2 Tr- J1d oAKJII0UeHUs TaxoreHeparopa
X1 1 3B Hanpsxenue 3 B 111 noAK/II04eHNS BHEIIHETO TIepeMEeHHOTr 0
pesucTopa
X1 2 Uynp | [lng nogaydum aHasorosoro curiasa 0..10 B
X1 3 Iynp Jist moauyu aHasioroBoro curtasa 0(4)..20 MmA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BbIBO/A BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND | O6u1uii /11 aHAJIOTOBOT'0 CUT'HAJIA YIIPaBJIEHMUS
X1 6 JiN/ g moja4y CUrHajia JYMCTAaHIMOHHOIO yIIpaBJeHUs
X1 7 GND O6mun
X2 6 B/H Jns IUCTaHLIMOHHOTO U3MEHEHUS HallpaBJIeHUs BpallleHUs
JIBUraTesis
X2 7 GND O6mun
X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro nporpaMMHUpyeMoro
pene
O6muit | O6MKA KOHTAKT 1-ro NporpaMMUpPYEMOro peJie
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTbhIN KOHTAKT 1-ro NporpaMMUpyeMOro
pene
X4 4 HP P2 HopmanbHO-pa3oMKHYTBIM KOHTAKT 2-r0 NIPpOrpaMMUPyEMOTO
pene
O6muit | O6LMN KOHTAKT 2-T0 IPOTPaMMUPYEMOTO peJie
X4 5 P2
X4 6 H3 P2 HopMasnibHO-3aMKHYTbhIN KOHTAKT 2-I'0 IPOTrpaMMUPYEMOTO
pene
X4 v HP P3 HopmanbHO-pa3oMKHYTBIM KOHTAKT 3-ro NpOrpaMMUpPyeMOTro
pene
O6muit | O6LMN KOHTAKT 3-T0 IPOTPaMMUPYEMOTO peJie
X4 8 p3
X4 9 H3 P3 ;l;)}}ljel\/la.}leOGaMKHYTbII/I KOHTAKT 3-ro NIporpaMMMupyeMoro

Pesie 3, pasMelleHHoe Ha IJaTe ynpaBJeHUS BbINPAMUTENS OOMOTKM BO30YXXJeHHS,
3a/1eMICTBOBaHO /IJ1g 10J]a4y CUTHaJIa 6JIOKUPOBKU IPY IOTEPHU M0J1s1 BO30OYXAEHHUS.

3.5 Bbi6op crnoco6a nojja4y KoMaH/

KoMmaHnay “Pa6oTa” MOXXHO MoJaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bky1” WM AWCTAaHLMOHHO — MyTeM 3aMbIKaHUs KJIeMM 6 U 7 KJIeMMHOU KoJiogKu X1
Ha IJIaTe ynpaBJieHus.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

M3MeHeHUe HalpaBJieHUs BpallleHUsI MOXXHO OCYLIeCTBUTb  MECTHO - I[epeBO/iOM
pyKoOsITKU TyMbJiepa "HanpaBsieHue” B mosoxenus "Bnepen” wau "Hazaa” — uav JUCTaHIIMOHHO
NyTeM 3aMblKaHHWs/pa3MblKaHUs KJIeMM 6 U 7 KJIeMMHOHW KOJIOAKU X2.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM yHpaBJieHHS] OCYLLeCTBJISETCS
nporpaMmMmupoBaHueM GyHkuu F1( cM. myHKT 7).
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3.6 Br160op 3azato11ero curyHasaa

YnpaBiATb ypoBHEM BBIXOJHOIO HaNpsyKeHUs IpeoOpa3oBaTesii MOXHO MECTHO HJIH
JAUCTAHLMOHHO. MeCTHO MOXHO yNIpaBJIATh:

A) xkHonmkamu “>" m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUYEHUE
3a/lal0lIero CUrHaJsia, a HaXKaTHUe U yZiep>KkaHue KHOMKHU “<” — yMeHbILIaeT;

B) BCTpOeHHBIM NepeMeHHbIM pe3WCcTOpoM. HaxoxJeHue PUCKU PYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3Ha4YeHMAM 33/aM0Lero CUrHasjaa.

J11  AYMCTAaHLIMOHHOTO YIpaBJeHUs B KayecTBe VIPaBJAKIIUX CUTCHAJIOB MOTYT
IPUMEHAThCH:

A) ctanzapTHBIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

llenn ynpaBJieHWS MOJAKJIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHHU(
npuaoxeHve A) u Tabauued 3.3. Bpibop UCNoOJb3yeMOro CUrHajJa OCYIIeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesinuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JiMCIlIee B IPOLIeHTaX OT MaKCHUMaJIbHOT0, BOJIbTAx UM aMmnepax, Hanpumep Us=70%, U3=50
B, I3=30 A.

3.7 Ucnosb3zoBaHye QYHKIUU aBTOMATUYECKOT0 NIOBTOPHOI'0 BKIOYEHUS

[loBesieHMe mnpeob6pa3oBaTesisl MOCJe MpoBajJa CUJIOBOTO MJM BCIOMOraTeJbHOIO
HalpsbKeHUs  omnpejiesisieTcsd  3HayeHUWeM  QYHKLMM  TNOBTOpPHOro  Bk/wYeHus  F3,
yCTaHaBJMBAeMOro NPOrpaMMHO( CM. MyHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOe IMOBTOPHOe BKJIW4YeHUe. Eciu mpoBan
HaNpsKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKAa4KOM BO3BpalljaeTcs Ha
NpeXHUH YpOBEHb, eciu OoJibllle JBYX CEKYHJ, - TO NPU HaIM4YUM KoMaHAbl “Pabora”
[Ipeo6pasoBaTesib nepexoAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HanpshKeHUs JJINJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpshXKeHWe CKa4KOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/| — TO IPY HAJWYMU KOMaH/bl “PaboTa” Ha Aucniee
MHJAMLIMpYeTcs coobliieHre 06 omnbke. B TakoM nosioxxeHuu Ilpeo6pasoBartesib 3a6J10KUPOBaH
Y Ha Harpyske HeT HanpsikeHus. YToObl ero pa36JioKUpPOBaTh, HY»KHO MoJaTh koMaHAy “Crtom”,
nocJjie yero [Ipeo6pasoBaTesib nepeieT B pexxuM “'0OTOBHOCTD”.

[IlpuMeHeHue ¢pyHkuu F3 npousyitocTprpoBaHO HA PUCYHKe 3.2:

10
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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
KOHTaKTbl IporpamMMmupyeMoro peJse. B 3aBUcMMOCTH OT 3HaueHUs1 GyHKUUHU F4( cM. nyHKT 7)
pesie MOryT ObITb HEAKTUBHBIMU HJIU BBINOJHATH QYHKIHIO CUTHAJIM3ATOpa CJEAYIOUUX
COOBITHI:

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

b) IIpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTa”;

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

[) JuHaMuyeckoe TOpMoKeHHe. KOHTaKTbl peJie HCNOJb3YKOTCH [J1 KOMMYTAllUU
CUJIOBOTO KOHTAKTOPA, NOAK/I0YaI0Iero TOpMO3HOM pe3nucTop K 0OMOTKe SKOPH.

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

Pesie 3, pasMelleHHoe Ha NJaTe ynpaBJeHHUS BbINPAMUTENS OOMOTKM BO30YXXJeHHS,
3a/1eMICTBOBaHO /i/1g I0JJa4YX CUTHaJa 6JIOKUPOBKU IIPY NOTepe N0J1s1 BO30YXKAEeHHUs.

Pesie 3 nmyaThl ynpaB/ieHHUs BbINPSAMUTENEM 0OMOTKHU IKOpsS NpeJHa3HauyeHo JJis 0Ja4u
CUTrHaJia 6JIOKUPOBKH paboThl BbINPSIMUTEJISI 0OMOTKH BO30Y:XKJeHHUS BO BpeMs peBepca.

Pese 2 mnuiaTel ynpaBJjieHUsi BbIIPSIMUTENEM OOMOTKM SKOpS NpeJHasHayeHo [Jis
yIpaBJleHUs peBePCHBIMU KOHTAKTOPaMH.

3.9 [11aBHBIV MYCK U OCTAHOB

[IpuMmeHeHUe (QYHKLUUM IJIaBHOTO MyCKa W BBIKJKYEHUS MO3BOJAKT NpPeJoTBPAaTUTh
CKauK{ HalpshKeHUs CeTH, 00YyCJ0BJIeHHble Pe3KUM HabpocoM M COPOCOM HAarpyskH, a TaKxkKe
YMEHBLINTD NyCKOBble TOKU. BpeMeHa nJ1laBHOr0 MycKa ¥ BbIKJIIOYEHUS 33/1al0TCSA B IIpeJiesiaX OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus GyHkyui F11 u F12 ( cMm. nyHKT 7).

3.10 HyokHUY ¥ BEPXHUU NIpeJieibl peryJIupoBaHUs

HwxHul U BepxXHUM TMpenesibl pPeEryJUpoBaHUS COOTBETCTBYIOT MHUHUMAJbHOMY U
MaKCUMaJIbHOMY 3HAY€HUIO0 YNpPaBJSIOUIET0 CUTHaJa. YCTAaHOBKA 3THUX 3HAYEHUW IMO3BOJISIET
YCTAaHOBUTb TpaHUIbl JAuana3oHa, B KOTOPOM Oy/leT BEeCTUCb peryJMpoBaHHUE BBIXOJHOTO
HalpshKeHUs1 B NpPOILEeHTax OT HOMHHa/JbHOro. Ec/M yCTaHOBUTBH 3HauyeHUE [Jisd HUXKHEro
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npegesa paBHbIM 0%, a a1 BepxHero — 100%, To perysupoBaHue Oy/ieT peaju30BaHO BO BCEM
JlManasoHe — OT HyJisl 10 MAKCHMaJIbHOTO.

JlvckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3a/laHre 3HAaYeHU HI)KHETO U BEPXHET0 MpeJiesIOB PeryJIupoBaHus Jijisi $a30BOro MeTo/a
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM GyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexxyM orpaHUYeHHd TOKa

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe OTPaHWYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI TOK OOMOTKH He IpPeBbICUJ 3aJlaHHOe 3HaueHue. /laHHasg GYHKIMSA N03BOJISAET
TOYHO OTpPaHHWYMBATb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaThlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUus
BKJIIOYaeTCd M OTKJIYaeTcad IporpaMMHUpoBaHuMeM ycrtaBku F17=1, a BeJIMYMHA
MaKCUMaJIbHOTO TOKa 3a/iaeTcs ycTtaBkor F22( cM. myHKT 7).

3.12 PexxuM cTabUIN3AIMY TOKA
[Ipeo6pasoBaTesib MOXKET paboTaTh B peKMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa

yIpaBJ/IeHUs] aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
o6pa3oM, UTOObI MOJJEPXHUBAaTb TOK OOMOTKM fKOpS Ha 3aJaHHOM ypoBHe. Tod4HOCTBb
cTabuav3anyu Toka — 2% OT HOMHMHAJIbHOTO TOKa peryJisiTopa, BpeMs CTabuJIU3alUu TOKa NpU
CKauke ceTeBoro HanpsbkeHus Ha 10 % - 2.3 cek. CurHaz 3ajjaHusi oToOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A. PyHKUUA BK/IOYAETCA U OTK/IOYAETCHd NPOrpaMMUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHAa MMHUMaJbHOTO ¥ MaKCHMMaJIbHOTO TOKa 3ajaeTcs yctaBkamu F21 u F22(
CM. IyHKT 7).

3.13 PexKUM OorpaHUYeHUs HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HANpPSKEHUs, B KOTOPOM

cucTeMa ylnpaBJieHUs aBTOMATH4YeCKU U3MeHseT yNpaBJsiollee BO3JeHCTBUe HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOObI BBIXOZHOE HaIpshKeHUWe Ha 0OMOTKe SIKOpsl He NPeBBICUJIO 3aZlaHHOe
3HaueHHe. DyHKLUUA BKJ/IOYAETCHd U OTKJ/YaeTCs NMporpaMMuUpoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCMMaJIbHOT'O HaNpsiXKeHUs 3aZaeTca ycraBkor F20( cM. yHKT 7).

3.14 PexxuM cTabUIM3aMU HANPSXKEHUS

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe CTAaOM/IM3aLMM HaNpsKeHUs, B KOTOPOM
CUCTeMa yhpaBJIeHUs] aBTOMAaTUYeCKH HU3MeHseT YIpaBJsiiollee BO3JelCTBUE HA THUPUCTOPHI
TaKUM 06pa3oM, 4TOObI NMOAJEP>KUBATh HANPSHXKEHUE HA 0OMOTKe SIKOPSl Ha 3aJaHHOM ypOBHE.
To4yHOCTh cTabuaM3auuu HanpspkeHUss — 2% OT HOMMHAJIbHOTO HANpsDKEHUsI CeTH, BpeMs
CTabuM3alMu NpU CKayke ceTeBoro HampsbkeHuss Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpaxkaeTcsl B BoJsbTaX, HanpuMep U3 = 150 B. @yHkuusa BkJOYaeTCd UM OTK/IKOYAETCH
nporpaMMUpoBaHMeM ycTaBkM F17=4, a BeJWYMHAa MHUHHMaJbHOTO M MaKCHUMaJIbHOTO
HanpsikeHUM 3a/jaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxuM cTabUIM3alMU TOKA C OTPAaHUYEHHWEM HaOpsaKeHUs

[Ipeo6pa3oBaTesb MOXeT paboTaTh B peXMMe CTaOMJIM3aLlMM TOKAa C OJHOBPEMEHHBIM
OrpaHUYEeHHEM HaIpsPKeHHUs, B KOTOPOM CHCTeMa YINpaBJeHUs aBTOMAaTU4YeCKHW H3MeHsSeT
yopaBJisiiolliee BO3JeMCTBMe Ha TUPUCTOPbI TaKUM 00pa3oM, 4YTOObI NOJJEpP>XXUBAThb TOK
0OMOTKM fIKOpSl Ha 3a/laHHOM ypOBHe, OJHOBPEMEHHO C 3TUM He JONycKas MNpeBblLIeHUs
YCTaBKM MO0 HamnpsbkeHUto. CUrHaz 3a/laHUusi OTOOpakaeTcs B aMmiepax, Hanpumep I3 = 27 A.
@dyHKLMA BKJIKYAeTCAd M OTKJ/IYaeTCs NporpaMMUpoBaHMeM ycTaBku F17=5,  BesMyuHa
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MUHMMaJbHOTO U MaKCUMaJIbHOrO TOKa 3ajaeTrcd ycrtaBkamMu F21 u F22, mMakcuMasibHas
BeJIMUMHA HanpsikeHUs - GyHkuuend F19( cM. nyHKT 7).

3.16 PexxyM cTabUIM3AIIMY HAIPSKEHUS C OTPAaHUYeHHUEeM TOKa

[IpeobpasoBaTesb MoXeT paboTaTb B peXHUMe CTAaOWJIM3aALUM HANpsHKEHUs C
OZJHOBpEMEHHBbIM OrpaHUYEeHUEM TOKa, B KOTOPOM CHUCTeMa yIpaBJeHHWS aBTOMAaTHUYeCKU
VM3MeHsIeT yNpaBJisiiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 00pa3oM, UTOObI MOAJEP>KUBATh
HanpsbKeHWe Ha 0OMOTKe SIKOpsl Ha 3aJlaHHOM YpPOBHE, OJIHOBPEMEHHO C 3TUM He JoMycKas
NpeBbIlIEHUS YCTaBKU N0 TOKy. CHMrHas 3aZjlaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep Uz = 150
B. ®yHKIHMA BKJIKYAETCA U OTKJOYAETCS MporpaMMUpoBaHMeM ycTaBku F17=6, BesanuuHa
MHHUMaJIbHOTO ¥ MaKCUMaJIbHOrO Hamnps»KeHUWW 3ajaeTcd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMen F22( cMm. nyHKT 7).

3.17 PexxuM orpaHryeHUsd CKOPOCTU

[Ipeo6pasoBaTesib MOXKET pabOTaTh B pEXUMe OrpaHUYEHHUS CKOPOCTH, B KOTOPOM
cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKUM 06pa3oM, YTOOBI YaCTOTa BpallleHHs Bajia He MpeBbICUJIA 3aJaHHOe 3HayeHUue. DyHK1us
BKJIIOYAETCA U OTKJII0YaeTCs IporpaMMUpoBaHueM ycTaBku F17=7, a BelmuMHa MakCUMaJIbHOU
CKOPOCTH 3a/iaeTcsd ycTraBkou F32( cM. myHKT 7).

3.18 PexxuM cTabUaM3aIMU CKOPOCTHU

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexMMe CTaOW/IM3aLUK 4YacTOThl BpallleHUs B
byHKIIMKM 06paTHOM CBSI3M OT TaxOreHepaTopa, YCTAaHOBJEHHOro Ha Bas JBurartessd. CUrHal
3a/laHHus Ha AHCIlJIee 0TOOpaXkaeTcsl B 060poTax B MUHYTY, HanpuMep, n3=500 06/MuH. HxHU#M
Y BEpXHUU NpeJies peryJIUpoBKU 060poToB 3a7aeTcsad GyHKkuaMU F31 u F32( cMm. nyHKT 7).

Jl/1s1 TpaBUJIbHOM paboThl U UHAWKALIMY B peXXMMaX CTabUIN3alid CKOPOCTH HEOOXO0JUMO
aKTUBHUPOBATb WHJMKAIMI0O 0GOPOTOB Ha JUCILJIEe, AJs1 Yero HY>KHO YCTAaHOBUTb 3HaueHHUe
F23=0, a Tak xe ¢yHKuued F24 ycTaHOBUTb KOpPpEKTHOe 3HaueHue uyuciaa MB/ob6,
COOTBETCTBYIOLee KOHKPETHOMY TaxoreHepaTopy.

PexxuM cTabuinu3aniud CKOpOCTHM BkJIo4aeTca  GyHkuueil F17( Hy»XHO yCTaHOBUTb
3HayeHUe paBHoe 8). B 3ToM pexuMe peryjgsaTtop u3MepsieT CUTHajJ OOpaTHOM CBA3M IO
CKOPOCTH OT TaxoreHepaTopa M CpaBHUBAET C 33/laHUEM; NPHU 3TOM BeJIMYMHA YIIPaBJISIOIIETO
BO3/JIeMCTBUS HAa TUPHUCTOPBbI BBIYMCIAETCS KaK pasHULA MeXJy 3aJaHHOM M (paKTHUYeCcKOH
CKOPOCTbIO( BEJIMYMHA PacCOrJlacOBaHUs], YMHOKE€HHasl Ha MPONOPLUOHAIbHbIN KO3PPULIMEHT
Kn. Y3 sToro mpuHnumna ciaefyet, 4To GaKTHYeCKass CKOPOCTb Oy/leT BCerjja HEMHOIO0 MeHble
3a/laHHOM, IOTOMY YTO Pa3HOCTb PACCOTJIACOBAaHUS He MOXKET ObITh PaBHOM HY.IIO.

Koadpouuuent Kn 3agaerca dpynkuuent F34. Beninuuna Kn 3azjaetcsa B npegenax ot 1 fo 80,
3aBojickasg ycTaBka paBHa 20. Yem 6Gosbuie koadpduuueHT Kim, TeM cTabujbHee CKOpPOCTb
BpallleHUs1 U JKecTye MexaHHYecKas xapaKTepUCTHKa 3JekTpogsurartens. [lpu Kn=1
CTabWaM3aIMs CKOPOCTHM NPAKTHUYECKH OTCYTCTBYeT, MexXaHHWYecKas XapaKTepHUCTHKa
MaKCMMaJIbHO MArkas. Haubosiee yacTo Mcnosb3yroT koadpduuneHT Kn B fuanasone ot 10 go
40. Koadpouunent Kn>50 nesecoobpasHo MCNOIb30BaTh NPU pabOTe ABUraTesisi HA HU3KUX
o6opoTax.

Tax ke ang pexxuma cTabUIM3aLUU CKOPOCTU UMeeTcs HacTpoWka F35 - kBagpaTU4HbIN
k03¢ dunueHT n*n. JleiictBue 3Toro koadppuieHTa aHaaorudHo F34, Ho ¢ pa3HuULEN, YTO 3TOT
K03QPHLMEHT yUYUTbIBAeTCSA B 00PAaTHOM CBSA3U KBaJpaTHU4HO. [Ipy He6OIbIIOK pasHULe MeXAY
3a/laHHOM U (GaKTUYEeCKHMMHM CKOPOCTSMH 3Ta COCTABJAMOILAs HeEBeJMKa, HO NPU HpPOCajKe
CKOPOCTU KBaJipaTuU4yHas cocTaBJjsomas F35*(n3-nd)”"2 pe3ko yBesnudyuBaeTcs U J006aBjseT
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cTabuausupymouiee JeicTeue. ITOT K03QPULUEHT HauboJiee 1e/eco06pa3HO BBOAUTH NpPHU
paboTe fBUraTeJisl HA HU3KUX 000pOTax.

BaxHo! [lpu cTabunusauuud CKOPOCTU BO3/JeHMCTBUE HJAET TOJbKO Ha BBINPSIMUTEb
yIpaBJieHUd Lenbl fAKOpsa. OJTO HYXHO YYWUTBIBATb IPU peaJus3alMyd [JBYX30HHOIO
peryJMpoBaHUsl CKOPOCTH, TaK KaK IPU HeOOXOAMMOCTH CTAaOUJIM3aLMU CKOPOCTH BhbIllIe
HOMMUHaJIbHbIX 000pPOTOB JBUraTessi( B 30He OCJabJieHUs1 MOJis1) CUCTeMa yNpaBJeHUS He
KOpPpPEKTHUpYeT aBTOMAaTHYeCKH Halpsh>KeHHe U TOK BO36Y»KJeHHsl. ITO HYXKHO JieJlaTb BPYYHYIO
WJIU OT BHELIHEro KOHTPOJIJIepa.

3.19 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTAOUIN3aAUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
orpaHu4eHMUs) 3aZlaHHbIX BeJIM4YMH. [l1s aToro uMeercsa ¢pyHkuusa F18, koTopas aelcTByeT A1
pexxumoB F17<8( kpoMe pexxuma cTtabuausanuu ckopoctu). Pynkuusa F18 MoxeT npuHUMATh
3HaYeHMU:

- 0 - megieHHada. CKOpOCTb CTAaOMJIM3aLMM WM OFPAaHUYEHHUs] MAaKCMMaJIbHO MeJJIeHHas,
Ipd 3TOM JOCTUraeTc HauWboJblIasg TOYHOCTb CTabWJIM3aLUU. TOYHOCTb CTabWUIM3ALUHU
HanpsKeHUs WX TokKa — 1% OT HOMHHA/JIBHOTO Halpsi>KeHUs CeTH, BpeMsl CTaOU/IM3aLuu NpU
CKauyKe CeTeBOro HalpshKeHUsl UM Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgHaa. CkopocTb CTabuaM3alUM WJIA OrpaHUYEHUs CpeJHdAs, IpPU 3TOM
JIOCTUTAeTCsl CpefjHssl TOYHOCTb CTabMM3aluU. TOYHOCTh CTAGWUIM3aLMU HaNpPsSHKeHUs WJId
TOKa — 2-3% OT HOMUHAJIbHOTO HaNpsXKeHUS CeTH, BpeMs CTabU/IM3alMU [IPU CKayKe CeTeBOTo
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpas. CKOPOCTb CTAOU/IM3ALUU UM OrpaHUYeHHs ObICTpas, IpU 3TOM TOYHOCTb
CTabuau3alu HU3Kasg. TOYHOCTb CTAOWJIM3alUM HaNpspKeHWss Wad Toka - 3-5% ot
HOMHHA/JIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJIM3alMU NPU CKayKe CeTeBOro HaIlpsiKeHHs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3aLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUHU
CTabUJIN3UPYeMOM BeJIMYMHBI OT 3aJ@aHHOM M OoJiee MeJJleHHas MO Mepe NPUOIMKEHUS
CTaOU/IM3UPYyeMOM BeJIMYMHBI K 33/laHHUIO0.

3.20 TopmoxkeHHe ABUTATE]S
Topmoxkenue pBurartens 3ajgaetrca ¢ynkuusamu F25, F26, F27, F37 u F38. Lukxa

TOPMOXKEHHS U300pakeH Ha pUcyHKe 3.3.

Jlis 6oJiee GLICTPOTO TOPMOXKEHUS HEOOXOAMMO yCTaHABJIUBAaTh MUHUMa/JIbHOE 3HaYeHUe
BpeMeHu ¢yHKIUMM F12 nyiaBHOro ocraHoBa. JJIMTE/NbHOCTh TOPMOKEHUs orpaHuyeHa 25-30
CeKYH/, BO BCeX pexuMax.

Croco6 TopMOKeHUsI 3aBUCUT OT 3HAYEHUS OT 3HaueHUs QyHKuuu F25:

- F25=0 - HeT TOpMO>KeHUs, BaJl ABUTaTe/b OCTAaHABJIUBAETCS CBOOOAHBIM BbI6ErOM;

- F25=1 - TopMoO)XeHMe NPOTHUBOBK/IIOYEHHEM B OQYHKLMHU CKOPOCTH, TO €CTb NyTeM
M3MeHeHHS NOJIAPHOCTU HaNpsiKeHUs BO30OYXJeHUs U IMOYTU OJHOBPEMEHHOM mojaye Ha
06MOTKy sikopsa HanpspkeHuss UtopM( 3amaetca ¢yHkuued F27), KOHTpoJsMpyss NpU 3TOM
CKOpPOCTb BpallleHWsl Bajla [0 CUTHa/lly OT TaxoreHepartopa. Ilocse focTuxkeHUsI CKOPOCTH
BpallleHUs1 BeJIMYMHbBI N OTCEYKH, onpesensieMon yHkuuen F38, HanpskeHre ¢ 0OMOTKH AKOPS
cHuMaeTcs( ecay F37=1) uiu njiaBHO yMeHblIaeTcsd A0 Hy/s B TedeHHe 0,5 cek( JoTopMoKeHHE
F37=0). Luka TopMoOKeHUs NPOTUBOBKJ/IIOYEHUEM MTOKA3aH Ha pUCyHKe 3.3
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PucyHok 3.3 LJuk/s TOpMOKeHUs NPOTUBOBK/IOUYEeHUEM ( peBepcoM)

BesiuMHa CKOPOCTH OTCEUKM peryaupyetcs B npegesax oT 50 go 500 06/MuH ¢yHKIHEN
F38. CauiikoM BbICOKOE 3HAaYeHHUE OTCEYKH MPUBOJAUT K HeJOTOPMOXKeHHIO( Basl MPOJI0KAeT
BpallaThCsl), a CAMIIKOM HHU3KOe 3HayeHUe HAaobopoT — NnepeTopMOoXKeHHI0( BpalleHUIo Bajla B
00paTHYIO0 CTOPOHY, YTO MOXKeT ObITb P UHTEHCUBHOM TOPMOXKEHHUU.

- F25 = 2- TopMoxKeHHe NPOTUBOBKJIIOYeHHEM B QYHKIMU BpeMEHH, TO eCTb U3MEeHEHUEM
HOJIIPHOCTU HaNpshKeHUs BO30OYXKJeHUs NpPU NMOYTU OJHOBPEMEHHOW Nojayed Ha OOMOTKY
akopa HanpsbkeHus UtopM( 3agaetca ¢yHkuued F27) B TedueHue BpeMeHU TTopwm,
onpejesisieMoro 3HaueHueM GyHKLMU F26. [Ipy 3TOM CKOpOCTh BpallleHUsI He KOHTPOJIUPYeTCs.
[To ucrteuenue BpeMeHu TTopM HampsikeHHe ¢ 0OMOTKHU sikopsi cHUMaeTcsi( ecau F37=1) unu
IJIaBHO YMeHbIIaeTcs A0 Hys B TedeHue 0,5 cek( goTopMmorkeHue F37=0).

- F25=3 - AuHaMu4eckoe TopMoOXeHHe B QYHKIUHU CKOPOCTH, TO €CTh NyTeM MO K/II04YeHN
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
IIOCTaBKW He BXOJAT, NPUOOpeTalTCsd NOTpedbUTeseM CaMOCTOATeNbHO. [l KOMMyTaluu
CUJIOBOTO KOHTAaKTOpa 33JeWCTByeTCAd KOHTAKTbl IPOrpaMMUpPYeMBbIX peJie Ha ILIaTe
yIpaBJleHusd, [IJI 4ero TpebyeTcsl yCTAaHOBUTD 3Ha4eHUsA QyHKuuHU F4 paBHoe 4.

[locsie fOCTHXKEHUsI CKOPOCTH BpallleHHs BEJIMYMHBI N OTCEYKH, onpesesseMol QyHKIHeN
F38, KOHTaKTbl NpOrpaMMUpPyeMBbIX peJsie NMepeKHUAbIBATCA, CUJI0BOM KOHTAKTODP OTKJ/YaeT
TOPMO3HOH Pe3UCTOP OT 0OMOTKH IKOPSA U IMHAaMHU4YeCKOe TOPMOXKeHH e MpeKpallaeTcsl.
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- F25=4 - funamuyeckoe TopMOXKeHHE B PYHKLIMU BPEMEHHU, TO €CTh IyTEM MOJKIYEHHUS
006eCTOYEeHHOM OOMOTKHM $SIKOpSI K TOPMO3HOMY pe3UCTOpYy B TedyeHUe BpeMeHU TTopwm,
onpejessieMoro 3HayeHueM QyHkiuu F26. [Ipu 3TOM CKOpPOCTb BpalljeHUs] He KOHTPOJIMPYeTCs.
TopMo3HO# pe3ucTop NOAK/IOYAETCS 32 CUET KOMMYTAllMU CUJIOBOTO KOHTaKTopa. TopMo3HOU
PEe3UCTOP U CHJIOBOM KOHTAaKTOpP B KOMIJIEKT T[OCTaBKM He BXOJAT, MNPUOOpeTarTcs
NOoTpebuTe/NeM CaMOCTOsITeNbHO. /[JIT KOMMYTallMd CHJIOBOTO KOHTAaKTOpa 3a/elCcTByeTcs
KOHTAKThl IPOrpaMMUpPyeMbIX peJie Ha IJjaTe yhnpaBJeHus, [Jis 4ero TpebyeTcs YCTaHOBHUTD
3HavyeHUs GyHKI UM F4, paBHoe 4.

[Io ucreueHue BpeMeHH TTOpPM HampsiPKeHHE CHUMAETCS, KOHTAKTbl MPOTrpaMMHUPYeEMbIX
peJie MepeKUAbIBAIOTCS, CUJIOBOM KOHTAKTOP OTKJIIOYaeT TOPMO3HOM PEe3UCTOp OT O0OMOTKH
AKOpA U JUHAMUYeCKOe TOPMOXKeHHe peKpalaeTcs.

3.21 [11aBHOCTb U3MEHEeHUd CKOPOCTH BpallleHUd
B MeHwo umMmeetrcsa ¢yHknusa F97, ¢ noMolbi0o KOTOPOU MOXXHO pPeryJiMpoBaTh IMJIABHOCTh

W3MEHEeHUsI CKOPOCTH BpallleHHs, YTO ObIBAET HEOOXOAMMO JJisl NpeJoTBpalleHHus] PhIBKOB U
neperpysku ABuraress. OPyHKIUsA NMpUHUMAET 3Ha4eHUs OT Hy s A0 10. PyHKIUA M03BOJSAET
OrpaHUYMBaTh YCKOPEHHE BaJsia JIBUTATE/IsI IPU PE3KOM M3MEHEHUU CUTHAJa YIpaBJeHUs WU
Harpyskd, 3alllMIaeT ABUTaTeJb OT Pe3KOro Habopa CKOPOCTH, HAaNpUMep, MPU OMMOOYHBIX
JIeCTBUSIX ONIEPATOPA, IPEAOTBPAILAET YXO PErYASTOPA B 3aIIUTY OT MEPErpy3KH.

Hysito cCOOTBETCTBYeT OTCYTCTBHE IJIaBHOCTH, YCKOpeHUe He orpaHuuyuBaetcs, 10 -
MaKCMMaJIbHO MejJJieHHOe H3MeHeHHe. Hy)XHO y4YUTBIBATb, YTO NPHU GOJBLUIMX 3HAYEHUSX
OYHKIIMK Y peryJisiTopa YMeHbIIAeTCsl CKOPOCTh peaKIMM Ha HabpoC HArpy3kd B peXUMe
CTabUJIM3aIMU CKOPOCTH, YTO MOXKET OBbITh HEXeJIaTeJbHO, T03TOMY He CJIelyeT BbICTABJATH
He0OO0CHOBAHHO 60JIbIIIME 3HAYEHHUS 3TOU QYHKIHUU.

3.22 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
[Ipeo6pazoBaTesib uMeeT cnenyaibHyo GyHkUoo FO98( cM. nyHKT 7), IpU COXpaHEHHU B

NaMATH KOTOPOM 3HauyeHUs paBHOro 1, Bce mosib30BaTe/bCKUE YCTAHOBKU CTUPAIOTCS, a Ha UX
MeCTO 3alMCbIBAlOTCA 3aBO/ICKHe 3HaYeHUs1 QYHKIMH.

3.23 3aIuThI

B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:

A) 3amMTa OT KOPOTKOTrO 3aMbIKaHUS — 3JIEKTPOHHAsA. JJIEKTPOHHAs 3alllUTa peanu3yeTcs
NyTeM OBICTPON 06pabOTKU MHUKPOIMPOIECCOPOM CHUTHAJIOB, MOCTYMAKIIUX OT AATYHKOB TOKa.
[Ipu mpeBbIlIeHUM MTHOBEHHOTO0 TOKa 3HayeHUs 3*[HOM MPOUCXOAUT CHATHUE YHPABJSAIOLIMX
MMIYJbCOB C THPUCTOPOB, a Ha JuCIJee OTOOpakaeTcs COOTBETCTBYIHOLIee COOOILEeHME.
JJIeKTpOHHas 3al[MTa AyOJIUPYyeTCss BBOJHBIM aBTOMaTUYeCKUM Bbik/toyaTesieM QF1.

B) 3amura OT Imeperpysku 3JeKTpoJBUraTess IpeJHa3HayeHa JJ COXpaHEHUs
paboTOCIOCOGHOCTH 0OMOTKH IKOPS U TUPUCTOPOB B CJlydae NpeBbllIeHUsl TOKa HOMUHA/IbHOIO
3HayeHHUs. 3allluTa yCTaHABJMUBAeTCs MporpamMmupoBaHueM QpyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJIIETCS HOMMHa/JIbHOe 3HauyeHUe TOKa fAKOpsA U BO30YXAeHHUs
anektpoaBurartesd. Ilo ymosdaHuw 3HayeHue F28 u F29 paBHO HOMHMHaJIbHOMY TOKY
npeo6pasoBaTtesisi( CM. NYHKT. 7) MuUKponpolLeccop HenpepblBHO U3MepsieT TOK HAarpy3ku U
HaKallJIMBAaeT 3HayeHUe BpeMsA-TOKOBOIO HHTerpaja U CpaBHHUBAET €ro C YCTaBKOW, MpH
NpeBbILIEHUH KOTOPOM CHMMaeT WMIIYJbChbl YNpaBJeHUS C TUPUCTOPOB M OTOOpakaeT Ha
JMciliee coobuieHue. PaboTa npeobpasoBaTesisl GJIOKMPYyeTCcs HAa 3 MHUHYTHI, [OC/E Yero OH
nepexoAuT pexuM “'0TOBHOCTBL” ec/iv mojiaHa komaHza “Cton”.

[leperpy3o4yHas cnocobHOCTb npeobpasoBaTtens: [ = 1,5 [nom - 20 cek, [ = 1,25 Tnom - 60
cek,I=1,1Inom - 120 cek.
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B) 3amwuTa oT meperpeBa pazuaTopa ob6ecneyrBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpolueccopoM. [lpenenbHas
TeMnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMA 3alUMThl paboTa npeobpas3oBaTesis
O/JI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocje 4yero BbIK/IHOYAKTCA
BEHTUJIAITOPBI OXJIAXKJEHUS U NIpeobpa3oBaTesib IepexoAuT pexxuM “'0TOBHOCTB”, eC/iv NojaHa
koMaHga “Cror”.

[) KOHTpOJIb HaNpPSPKEHHSI CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIHOCOGOM.
3amuTa cpabaTbIBaeT B Cly4ae OTCYTCTBUS OJJHOW WJIM HECKOJIbKUX $a3 WM B CAydae HUX
“ciunanusa’. 3aliMTa MOXKET ObITh BKJIIOYEHA WM OTKJIOYEeHa IMyTeM NpOrpaMMHUpPOBaHHUS
¢yukuu FO92( cMm. nyHKT 7).

/1) 3amuTa OT HEAONMYCTUMO HHU3KOrO IOJs BO30YXJeHWdA. B ciydyaeT HeZOCTAaTOYHO
BbICOKOTO HAMpSDKEHUs1 WM TOKa BO30OyXKJeHUs1 MpeobOpas3oBaTesib OJIOKUpPyeT mnojady
MMIIyJIbCOB YIpaBJeHUs HAa TUPUCTOPBI U 0OMOTKaA AKOps ob6ecToyrBaeTcsA. HacTpolika 3aiuThl
OCylIeCTBJIsIeTCs MporpaMMupoBanueM ¢pyHkuuu F29, F30 1 F93.

@®yuknued F29 ycraHaB/MBaeTCsl HOMUHAJIbHBIA TOK BO30YXK/JEeHUSl 3J€KTPOJBUraATES.
CpabaTbiBaHHe 3alUThl NPOUCXOAUT NMPU PErucTpalii BeJIMYMHBbI TOKa BO30YXKJEeHUs B JiBa
pasa MeHblile 3HaYeHus pyHKuuu F29.

@®yuknuerr F30  ycraHaBiuBaeTCsi  HOMHHaJ/JIbHOE  HalpsiKeHHWE  BO30OYyXKJeHUs
asekTpojBuraTtess. CpabaTblBaHHe 3alUMTbl INPOUCXOAUT IPU pPErucTpalydu BeJUYUHbI
HanpsKeHUs BO30YK/eHUs B [iBa pa3a MeHble 3HadeHUs ¢yHkuuu F30.

[Tocsie cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATB curHas “"PaboTa”.

dynkuued F93 MoXHO aKTHBHMpOBAaTb/[€aKTUBUPOBATh 3aLIUTy OT MOTEPU IOJS
B030yxaeHuUs. [Ipu F93=1 3amuTa Beik/Jl0UeHa U He cpabaTbhiBaeT HE3aBUCUMO OT PaKTUUECKUX
BeJIMYMH TOKa U HaNpsi>KeHHs Bo30yKAeHUsI U HacTpoek F29 u F30.

E) 3amuTa oT HEMCIPAaBHOCTH JlaTUMKa TOKa. B ycTpoiicTBe A/ u3MepeHUsI TOKa 0OMOTKHU
SIKOpsl HMCIIOJIb3yeTCsl [ABa JaTyMKa TOKa, “MJcoBoM” W "MHHycoBoi”. Cnoco6 u3MepeHHs
3amaetca pyHkuuen F94:

F94=0 - Ia BbluMCIAseTCS KakK IOJycyMMa M3MepeHUW ABYX AaT4ukoB Ia = (Imaroc +
IMHHYC)/2. 3TO OCHOBHOHM peXuM paboThl. B ciyyae, eciv oJUH AATYHMK HU3MepsieT B 2 pasa
OoJibllle IPYroro BblAaeTcsl OoMIMOKA 12, cUrHaJM3UpPYIOLas 0 HEMCOPABHOCTHU JAaTYMKa TOKa.
[Tocsie cpabaTbhiBaHHUS 3alUThI [J151 ee cC6poca HEOOXO0JUMO CHATH CUrHas “"PaboTa”.

[Tocse 3TOro MOXXHO YyCTAaHOBUTD:

F94=1 - Ia = | m1oc;

F94=2 - Ia = [ MuHyc;

F94=3 -1a=0;

YcranaBavBas 3HaueHus1 F94, paBHoe 1 u 2, MOXKHO onpeJe/IMTh HEUCIPABHbIA JaTYMK
WJIM OTperyJIMpoBaTh INOKa3aHUs ToKa Ha aAuciiee. F94=3 wucnosib3yeTci Kak BpeMEHHBIU
PEXUM MPU HEUCIIPABHOCTHU 060UX JJaTYUKOB TOKA.

2K) 3amuTa oT oTCcyTCTBUS U3MepeHUs HanpsikeHUs skops Usa. OyHKIMSA aKTUBUPYETCS
WM OTKJo4YaeTcsa ¢yHkuued F96. 3amura cpabaThiBaeT ecau HanpsbkeHue Us<25 B npu
NpeBbIIEHMH ONpeieJIEHHOTO yrja NPpOBOAUMOCTU TUPHUCTOPOB, YTO TOBOPUT O HEMCIIPABHOCTHU
KOHTypa usMepeHus. [locie cpabaTbhiBaHUs 3alUTHI AJis ee cOpoca HEOOXOAUMO CHSThb CUTHAJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs QyHkuueit F96. Itol dyHkiuen
yCTaHABJMBAETCA TPU CTyINeHH cpabaTbiBaHUS 3TOoW 3amuTbl: 15%, 25% u 35%. 3amura
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cpabaTbiBaeT, ecid o6opoThl ABurarteas <100 o6/MuH npu ynpaBiaswoiieM 3agaHud Usag >
15%, 25% u 35% B TeyeHue 3-X cekyH[. COOTBeTCTBeHHO, 3HaueHHe 15% sBJsgeTca camMou
»KECTKOM YCTaBKOM.

[Ipu F96 = 3 3amuTa HeaKTHUBHa.

3amuTa TakK ke He paboTaeT 10 OKOHYAHHS BpeMeHH IJIaBHOI'0 MycKa.

[Tocsie cpabaThiBaHHWS 3alUThI [JIs1 ee c6poca HEOOXO0JUMO CHATH cCUrHas “"PaboTa”.

3.24 Vcnosib30BaHUe KHONKY “ABapuiiHOe OTK/AOYeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHHEe C HarPy3KU B JIIOOOM
pexxuMe paboThl YCTPOWCTBA MPU BO3HWKHOBEHWU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpO30# KKU3HU NepCcoHa/a UJIU NOpUYer UMyl eCTBa.

KHonka uMeeT pUKcaluio CBOEro MoJa0KeHUS.

B Mopesax TUPUCTOPHBIX BBINPAMUTES C HOMUHAJIBbHBIM TOKOM 0 160 A npu HaXKaTUH
3TOM KHOINKMU pa3pbIBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, IPU 3TOM IJIaThl yIpaBJeHUs
06eCTOUYMBAIOTCS ¥ UMIYJIbChI yIIPaBJAE€HHS Ha TUPUCTOPHI He NMOAAI0TCS.

[ Moziesied ¢ HOMUHAJNIbHBIM TOKOM OT 160 A U Bblllle NPU HAXKAaTUM KHONKU OJ[aeTCs
HanpsPKeHWe Ha MeXaHU3M He3aBUCUMOTrO paclenuTesss CWUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 060eCTOYMBaAET HAarpPysKy.

3.25 YrpaBJieHue 11eNbl0 BO30YK/1eHUH

BbixoiHOe HampsDKeHWe NUTaHUsS OOMOTKHM BO30OYXK/JeHUs1 - Heperyaupyemoe, 220 B
noCTosIHHOTO Toka. OHO popMupyeTcs MyTeM BblNpsiMJIeHUs oHOda3Horo HanpsikeHus 220 B,
noZiaBaemMoro yepes aproMat QF1, cymMupyemoro ¢ BoJibTO106aBKOM OT TpaHcPopMaTopa. ITO
HanpspkeHWe TNoJaeTcss Ha OJHO(asHbIA JAMOJHBIM BBINPSAMUTENb 4Yepe3 mnyckaTeab KMI.
[lyckaTtenbr KM1 BkitouaeTcs natou ynpasjeHus( pesae K3) npu nepexozie B pexxum “PaboTa”.

M3MeHeHMe TOJIIPHOCTH HaNpsDKeHUss Ha O0OOMOTKe BO30YXKJeHUsl IIpU peBepce
ocyuecTBaseTcs nyckatenamu KM2-KM3, ynpaBssieMbix OT miaThbl ynpaBieHusi( pesne K2).
[locneoBaTe/IbHOCTh NepekOYeHUs ciaeayrowmad. [locie mosydyeHHs KOMaHZbl Ha peBepc
npeo6pa3oBaTe/ib CHayaJla yMeHbIIAeT BbIXOJHOe HalpsiKeHHWe NMUTAaHUs 0OMOTKHU SIKOps [0
HyJId, lajiee pa3MbIKaloTcd KOHTakTbl KM1, nocie yero nepekiwydarTcs nyckateau KM2-KM3,
Jlajiee BKJIIO4YaeTcs nyckaTteab KM1, a HanpsbkeHUe NHUTaHUS SIKOPHOM OOMOTKH HapacTaeT B
COOTBETCTBHE C CUTHAJIOM 33laHUsA. Takol airopuTM obecrieduBaeT HauOOIbLUIMI CPOK CJYKObI
nyckatesed KM2-KM3, Tak kak B 3TOM cjydyae pa3MblKaHUWe NMUTAHUSA LIENU BO30OYXKIEHUS
IPOMCXOJHUT IO CTOPOHE NTIepeMEHHOr0 TOKa, a He IOCTOSTHHOT 0.

3.26 PeBepc
PeBepc aslekTpoABUraTe sl peaju3yeTcs NyTeM U3MeHEeHUs NMOJISPHOCTH HaNPs»KeHUsI Ha

06MOTKe BO36YX/JEeHHUs peBEepCUBHBIMM KOHTakTopaMu. Ilpoueaypa peBepca NpOXOJUT
cieayoumuM obpasoM. [locse mojauyn CcurHajJa Ha peBepc HalpshKeHUMe Ha OOMOTKe sKOops
CHMXKaeTcA |0 HyJfl, 10ocC/e 4Yero BBINPSIMUTENb YIpaBJeHUsl SKOPHOW OOMOTKOHN 6JIOKUpYeT
BBINPSIMUTEJIb YIpPaBJeHUsT OOMOTKOW BO30YXJEHWs, B pe3yJbTaTe 4Yero BbINPSIMUTENb
ynpaBJieHUs 0OMOTKOM BO30YXKJleHUeM CHUXKaeT CBOe BBIXOJHOe HalpsikeHHe A0 Hyad. [lanee
IPOUCXOJUT May3a B TeyeHHEe 3X CEKyHJZl, BO BpeMs KOTOPOH TOK BO30OY:XAeHHS [0JDKEH
CHU3UTBbCA [0 HyJisd. /lajee NMPOUCXOAUT IepeK/IoUeHUe peBepCHbIX KOHTAKTOPOB, a 3aTeM
pa36JIOKUpOBaHUe BBINPSAMUTENSA yNpaBJeHUss OOMOTKOW BO30OyxAeHUs. HanpsbxkeHue Ha
06MOTKe BO36Yy:K/eHHS HapacTaeT U MOCJe 2-X CEKYHJ 0KUAAHUS BBIIPSMUTE/b yIPaBIeHUs
0OMOTKHU IKOPsI HAUMHAET yBeJIMYMBaTh HaNpsHXKeHHe Ha IKOPHOU 06MOTKe.
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4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 [Ipeo6pa3oBaTesib COOTBETCTBYET JeHCTBYIOIUM TpeboBaHusaM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMU 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».

4.2 lna paboTbl Npeobpa3oBaTesisl UCIOJIb3YeTCs ONMAacHOe AJs )KU3HU HanpshkeHue. [Ipu
YCTAaHOBKe Mpeo6pa3oBaTesisdi Ha OObEeKTe, a TaKXKe IMPU YCTPaHEHUHM HEUCIPaBHOCTEH U
TEXHUYECKOM OOCIY>KMBAaHUM HEOOXO0JUMO OTKJ/IYUTH [Ipeobpa3oBaTesib M MOJK/IOYAaeMble
YCTPOMCTBA OT CETH.

4.3 He ponyckaeTca nomnaZlaHue BJard Ha KOHTAKTbl KJIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpeniaeTcs UCMIOJIb30BaHUE TPe06pa30BaTeisl B arpeCCUBHBIX Cpe/iaX C COJlep>KaHUuEM
B aTMocdepe KHCJIOT, les104el, Maces U T. II.

4.4 TlopkioyeHUe, peryJHpOBKA M TeXHUYECKOe O0OC/ay:KMBaHUe TMpeobGpa3oBaTesis
JIO/DKHBI  NPOM3BOJAUTLCA TOJIBKO KBaJUPULUPOBAHHBIMU ClELMaJUCTaMM, HU3yYUBLIMMHU
HaCTosilllee pyKOBOJCTBO M0 3KCIJIyaTalUU.

4.5 Tlpum osKcIlyaTallMd M TeXHUYeCKOM OOCJAy>KMBAaHUM HeO0O6XO0AMMO COO6JI04aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBUJ TeEXHUKU 6€30MaCHOCTHU MPU IKCILJIyaTalU U 3J1€KTPOYCTaHOBOK IOTpeOUTEeM».

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

4.7 llpeobpa3oBaTesb He MOXeT ObITb HCI0Jb30BaH KaK pas3beJUHUTE/b LeNd WU
H30JIMpYyIollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeaAcTaB/iseT ONacCHOCTb JJs
nepcoHaja WM ob6opyaoBaHus, To IlpeobGpas3oBaTesb HeOOXOJUMO MOJK/IYATh 4Yepe3
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTeMOM 6e30M1aCHOCTH.

49 Pabora npeoGpa3oBaTesii  CONPOBOXAAETCS  BblAejseHHWeM  Temua. /Jad
npeJoTBpallleHHs leperpeBa, BbIX0/Ja U3 CTPOS U PeIOTBPalleHUs oXKapa He06X0UMO:

A) ycranaBsiuBath [I[peo6pa3oBaTesib Ha HEFOPIOUYYI0 MOBEPXHOCTh;

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

B) npu ycTaHOBKe HE06x0A4MMO obecrnieduTb He MeHee 100 MM cBOGOZHOI0 NPOCTPAHCTBA
10 epyuMeTpy Npeobpa3oBaTeis.

5. MoHTaxx Ha 06'beKTe.
5.1 CnepyeT ycTaHOBUTB [Ipeo6pa3oBaTesib Ha IITATHOE MeCTO U Ha/ZIeXKHO 3aKPENUTh ero.
5.2 3azemsuTsh [IpeobpasoBaTesib B COOTBETCTBUE C TpeboBaHUAMHU [1YD.

5.2 IlpoksiafbIBalOTCSA JIMHUM CBSI3M, NpeiHa3HAYEeHHble COeJUHEHUS C UMTAILeN CEeThIO,
Harpy3Kou, yCTPOMUCTBAMU yIpaBJIEHUS.
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5.3 CeyeHue CUIOBBIX IPOBOJOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

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

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOECHeYUTb HX HaAEeXHbIM KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, /i1 Y4ero peKOMeHAYEeTCI UX KOHIIbl TIATEJbHO 3aUMCTUTDb U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoejuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHBbIM B [IpuoxeHuu A.

5.6 IIpu BbINOJIHEHMU MOHTAXXHBIX PabOT HEOOXOJUMO MPUMEHSATh TOJbKO CTaHAAPTHBIN
VCTIpaBHbIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME IeUCTBUS:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayeCcTBe TECTOBOW HAarpy3KU peKOMeHAyeTCs MOAKJJYUTD JlaMIlbl HAKaJMBaHUS MOILHOCTbIO
100-150 BT;

B)ybeauThcs B NMPaBUJIBHOCTU MOJKJHYEHHsS BHEIIHUX lieNedl MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHUS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

be3 mnoAk/IIOUYEHHOW HArpy3Kd HEBO3MOXKHO CJeJlaTb BbIBOJ O MPaBUJIbHOW WU
HeNpaBUJbHOU paboTe BhIMPSIMUTEIS.

B) mnopaTph HampsikeHUe Ha NpeoOpas3oBaTesib, IPU 3TOM BCE CBETOAUOAbI HAa MepeaHeEN
naHesy mkada JoKHbI KpaTKOBPEMEHHO 3aropeThCsl U MOTACHYTh, Ha AucIljiee B TeueHue 10
CEeKyH/JT AO/HKHA OTOOPa3UThbCs HAANMCh TEKYIleH MoJesu NMpeobpa3oBaTesisi U BKIOYAIOTCS
BEHTUJIATOPBl OXJaxJeHUsd. Jlajee Ha [Aucijiee 0TOOpasuTbcs HaAnuch “‘[oTOBHOCTBL” H
TeKylllee 3HauyeHHe CUTHasIa 3aZlaHus( HampspKeHUs WM Toka, Hanpumep Us=50 % ). 3To
03HayaeT, YTO Npeobpa3oBaTesib FOTOB K paboTe U NPOrPaMMUPOBAHMUIO.

[Ipy mepBOM BKJIIOYEHMHM Ha TeCTOBOM Harpyske peKOMeHJAyeTCsl OTK/IYUTb 3aliUTy OT
HO0TepU MoJsl BO3OYXKAEHHUs, /I Yero cieAyeT YyCTaHOBUThb 3HadyeHUe ¢yHKuuu F93=1. /[lna
3TOro Heo6X0AMMO HakaTb KHonky "[Ip” A/ BXoAa B peXuM NPOrpaMMHUPOBAHUS B MOMEHT,
KOT/]a Ha AUCIJIee 0TOGpaXkaeTcsl NIPUBETCTBHE U Ha3BaHUe TeKylleld MOJesu.

Janee Ha jucniiesix BhIIPSIMUTENEN OTOOpPa3UTbCA HAANUCh “[OTOBHOCTH” W TeKyllee
3HayeHMe curHaja 3afanud( Hanpumep, Us=50% ).

[lepeBesute TymOJsiep “PaboTa” BbIIpAMUTENS MNUTAaHUS OOMOTKM BO30YXJAEHUS B
nosoxeHue “Bk1” U NPOKPYTUTE PYy4YKy IepeMEeHHOro pe3UcTopa OT OJHOTO KpalHero
NOJIOKEHUs [0 Jpyroro. Y6eauTecb NpU 3TOM, YTO Ha NOJAKJIOYEHHOM Harpy3ke( Jsamne
HaKaJINBaHUs1) U3MEHSAETCS HAaps>KeHUe B COOTBETCTBUE C CHTHAJIOM 3a/JaHUSI.

ToyHO Takxke cieyeT mepeBecTH TymOJiep “PaboTa” BbINMPSMUTENS NMUTAHUS OOMOTKHU
AKOps B noJiokeHUe “Bk1” ¥ MPOKPYTUTH PYUKy IepeMEHHOr0 pe3ucTopa OT 0OJHOT0 KpalHero
HOJIOXKEHUSI [0 JIpyroro, y6eAuBIIUCH NPU 3TOM, YTO Ha MOJAK/IYEHHOW Harpyske( Jamme
HaKaJINBaHUs1) U3MeHsIeTCH Hallps>KeHue B COOTBETCTBHE C CUTHAJIOM 3a/JaHUSl.
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Janee pexkomeHJyeTc NOAKJIYUTH 3JIEKTPOJBUraTesJb U YCTAHOBUTb KOPPEKTHbIE
3HaYeHHUsl YCTAaBOK JJisl 3allMThl OT MOTepPU MOJs1 BO3OYXJEeHUS U aKTUBUPOBATH 3aUIUTY,
yctaHoBUB F93=0. [Ipu 3TOM Ha AucIJiee BhIPSAMUTENSI 0OMOTKH BO30YX/IEHUs 0TOOPA3UTbHCS
Haanuch “'OTOBHOCTB”, a Ha JAuCIJIee BBINPSIMUTEJSA MUTAHUS OOMOTKU SIKOPSI OTOOpA3UTCA
Haganuch “Om 11 HeT mosiss Bo36GyxAeHUs!” MOCKOJIbKY Ha BbIXOJlE€ BbIIPSAMHUTEJS MUTAHUS
0OMOTKH BO30OYXJeHUsI HET HaNpsDKeHHUS U MO03TOMY OH OJIOKMPYeT paboTy BbINPSMUTEJS
NUTaHUSA OOMOTKHU SIKOPS.

[lepeBenuTe TymOJiep “PaboTa” BbINpAMUTENS MNUTAHHUS OOMOTKH BO30OYXJAEHUsS B
nosioxkeHue “Bks” U yBeqn4uBaiTe BbIXOJHOe HampspkeHue. [Ipu JOCTUKEHHUU BbIXOJHBIM
HanpsPKeHUWEM W TOKOM BO30Yy)KJeHHs 3HAaYeHWM, yCTaHOBJIeHHbIX QyHKuusamMu F19 u F21 y
BBINPSIMUTEJISI NHUTaHUS OOMOTKM BO30YyXJAeHUs], cpabaTbiBaeT ero pese K3 Ha muate
ynpaBJieHUs, KOTOpOe pa3peuiaeT paboTy BbIIPSIMUTEJS MMTAaHHUS OOMOTKHU SIKOPS; HAa JUCILIee
BbINPSMUTEJISI IUTAHUsI 0OMOTKHU SIKOPS TOXKe MOsIBJIsieTCs HaAMUCh “I'0OTOBHOCTB”.

6.2 llepeBesuTe pydky TyMb6Jiepa "HanpaBieHune” B Apyroe mnoJioxkeHue. Yoenurecb npu
3TOM, YTO U3MEHMJIACh NOJIAPHOCTb HANPSXKEHUS MTUTAaHNUA 0OMOTKH KOPSI.

6.3 PaboTa B pexxuMax CTaOU/IM3aIUH CKOPOCTH.

[lepen BkitoyeHueM TPC Heo6xogUMO y6eJUThCA B TOM, YTO MOJKJ/IIOYEH TaxoreHepaTop.
[lofIspHOCTL MOAKJIOYEHUSI TaxoreHepaTopa He HMMeeT 3HadyeHus, 'miawc’ U "MuUHYC’
TaxoreHepaTopa yCJ0BHBI.

[Ipy mepBOM BKJ/IOYEHUH YCTAaHOBUTb 3HayeHWe ¢yHkuuu F17=1, ycraHoButhb F23=0,
3aaaTtb yHkuuen F24 yucio MmB/o6opoT As151 UMelolerocst TaxoreHepaTopa.

[TomaTh HanpsKeHHe 3J1eKTPOABUraTe b, yoeJUThCS B HAJIMUMe MHAMKALMU Ha AUCIIee U
IPaBUJIBHOCTHY U3MepeHUs1 000POTOB JBUTraTeS.

[locse 3Toro 06eCcTOYMTBH JABUraTesb, YCTAaHOBUTb OJWH M3 PEXUMOB CTaOWIM3aALUU
CKOPOCTHU U ONpo6OBaTh B paboTe.

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

[IporpaMMypoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCI B PpPeXUME
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaxkaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexkUM “'0OTOBHOCTB”
7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMme “IIporpaMMupoBaHUe” 0CyIIeCTBISETCS Nepexo] OT

OJJHOM HAaCTPOMKHU K [ PYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.
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Bei6paB ¢yHKIMIO, 3HauyeHHE KOTOpPOU

TpebyeTcd NpPOCMOTPeTb WJU H3MEHUTD,

KpPaTKOBpPEMEHHO HaXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPA 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HalpuMep:

F1 cnocob

0 - Tymbnep

ynp.

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

Jisi Toro, 4TOOGBl COXPAaHUTH BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha [AuCIiee KPAaTKOBPEMEHHO OTOOpa3vuTCAd HaJMHUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMAThb YCTPOMCTBA.
Jlanee Ha UHJMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylLled GYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.

Ecnu ke BbIOpaHHOe 3HayeHUEe QYHKLUHK COXpPaHSATb He TpedyeTcsd,

HaXXMHUT€ KHOIIKY

“IIporp.” TekCT BO BTOPO# CTPOKe MHJUKATOpPa MCYe3HET, a 3HayeHHe QYHKIMY He COXPAHUTCS,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OyHKIMHU Y UX 3HaYEHUS.

[IporpamMmmupyemble QyHKIMM peobpa3oBaTesisi lepeuyuncaeHbl B Tabaue 7.1.

Ta6snna 7.1 [lporpaMmMmupyeMblie GYHKIIUU

dyH- Haanuce Ha OnucaHue
KUMA | HMHAMKaTOpe
OmpenesisieTr crnoco6 ymnpaBJeHHs: KoMmaHZa “PaGora” mojaeTcss MeCTHO HJIH
JUCTAHIIMOHHO
3HavyeHUe Hagnuch ITosicHeHue
Komanga “Pa6oTa” nmogaercs nepeBojjoM PYKOSITKU
F1 croco6 ymp. 0 TyM61ep A W i A p i A p by
Tym6Jepa “PaboTa” B nosioxkeHue “Bka
Komanga “PaGora” mojaeTcs myTeM 3aMbIKaHHUS
1 JUCTAHIMOHHO KjeMM 6 W 7 KJIeMMHOHW KoJyiogku X1 1aThkl
yIpaBJIeHUs
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HANPs?)KEHUEM
3HayeHHe Hagnucob ITosicHeHue
CurHaJsi 3aJlaHHsI U3MEHSIeTCSl HaXKaTHEM KHOIIOK “>" U
ll<"
0 KHOIIKH ‘. »
HaxkaTue “>” yBesIMYMBaAeT BbIXO/[HOE HAMIPSIXKEHUE
HaxkaTue “<” yMeHbIIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3aJjlaHUsl M3MEHsSeTCsd IOBOPOTOM pPYYKH
NepeMeHHOTO Pe3UCTOpPa, pa3MellleHHOTO Ha JINIeBOH
2 CUFHAT VI 1 BCTP.PE3UCTOP naHeJsu. [TosioxkeHUE “Mun” COOTBETCTBYET
yHp: MUHUMAaJbLHOW  BeJWYMHE 3aJaHud, I[0JIOKEHHe
“Makc” - MaKCMMaJIbHOM BeJIMYMHe 3a/JaHu4.
CurHas 3a1aHus 10/1aeTcs BHEIIHUM HanpsikeHHeM 0-
2 0.10B
10 B
CurHas 3afilaHus nogaetcsd TOKoM ynpasJyeHus 0-20
3 0.20 MA
MA
CurHas 3aJlaHus MOJAETCSI TOKOM ymnpaBJeHus 4-20
4 4.20 MA
MA
5 BHEII. Pe3UCTOP CurHan 3aiaHusl NOJAeTC BHENIHUM IepeMeHHbIM
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pe3nucTopom. PeKOMeHﬂyeMOG 3Ha4YeHHe

CONpOoTUBJIeHHUS 3TOro peaucropa 1..10 kOm

OnpejenisieT noBeJieHUe NMPeoOpa30BaTesis MOCJAe MPONAKU HANpPsSHKEeHUS CUJIOBOU CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabora”
3HavyeHHe Hagnucek ITosicHeHue
Eciv mpoBan HampspkeHUs JJIMJICA MeHee 2 CeK -
BBIXO/IHOE HaNpSKeHHWe CKAaYKOM BO3BpalllaeTcs Ha
0 BKJIDYEHO NpeXHUU yPOBEHb.
Eciv mpoBan HampspkeHdst aawicsad Gojiee 2 cek -
F3 aBT.BKJI. IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKYEHHE.
Eciv mpoBan HampspKeHUs [JIMJICA MeHee 2 CeK -
BBIXOJJHOE HaNpsPKeHHEe CKAaYKOM BO3BpallaeTcs Ha
NpEeXHUH yPOBEHD.
1 OTKJIIOUEHO Eciu mpoBan HampsbkeHWs1 Jjuicad 6ojiee 2 ceK -
ABTOMATHYECKUH Mepe3anyck He MPOUCXOJUT; YTOOI
nepedTy B pexxuM “PaboTa” Hy)KHO MoAaTh KOMaHIy
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHay “Pa6ora”
OnpejiesisieT ycaoBUe cpabaThiBaHUs 1-ro MporpaMMHUPYyeMOro peJie
3HayeHHe Hagnucek [TosicneHue
0 OTKJIIOYEHO PeJie HEaKTHBHO BO BCeX PEXKUMaxX paboThI
1 cvrnan TOTOB Cpa6alelBaHHe peJI"e OPOUCXOAUT TPHU TEpexojie B
pexxuM “['0TOBHOCTH
F4 1-e peste ) cnrtar PABOTA Cpa6aTI:IBaHI/Ie ) pejie TPOUCXOJUT TMpPU Tepexojie B
pexxuM “PaboTa
3 curnan ABAPHS Cpa6alelBaHHe "pene OPOUCXOAUT TPHU TEpexojie B
pexxuM “ABapus
CpabaTbeiBaHMe peJjie MPOUCXOJUT NPU TMepexofie B
4 JIH. TOPM. JUHAMHUYECKoe TopMoXeHUe( JiJIA  BBIIPAMUTENS
MUTAaHUSA 0OMOTKH SIKOPsi)
BpeMsi myaBHOTO BbIXOJ|Ja HaNpsDKEHUs HA 33aJaHHbIA ypoBeHb. /lMama3oH 3HaYeHUH
F11 IJIaBH. MYyCK
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsi TJIaBHOTO CHIKEHWS HaNpsDKeHUs [0 MUHUMaJIbHOTO 3HavyeHHWd. J[Mama3oH
F12 | nJaBH. BBIKJIL .
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
MuHuMasbHOE 3HaYeHHe CUTHasa 3aZiaHud B %. /luana3oH 3HayeHU GyHKuuu ot 0% 1o
F15 | HmwkH.IIpegen
100%, HO He 60.1ee 3HaYeHus1 yHKuuH F16. luckpetHoctb 0,5%
MakcruMasibHOe 3HaueHUe curHasa 3ajanus B %. [JluanazoH 3HayeHuil ¢yHkuuu ot 0% 10
F16 | Bepx.npenen
100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. JuckpetHocTb 0,5%
@OyHKIUSA BKJIIOYAET PEXUMBbl CTAOWIM3alUK WM OrPaHUYEHHUs] TOKA, HAMpsHKEeHWUs,
MOIIHOCTHU
3HavyeHUe Hagnuce IlosicHeHue
0 HET PexXHMbl OTpaHUYeHHUs WK CTAOUIN3aIUU OTKJIIOYEHBI
1 orpaHuyenue I BkJIIOUEH peKUM OTpaHHUYeHUs TOKA
2 Crabusnzanus | | BkarodeH pexxuM cTabUIN3aIMU TOKA
F17 — 3 Orpannuenue U | BkioueH peXUM orpaHUYeHHs] HANPSHKEeHUS
4 Crabuaunzanusa U | BriOUeH peXUM CTaOU/IM3a UK HaNPs)KeHUs
5 Cra6 1 orp U BkJItoUeH peXUM CTabUIM3alUM TOKA C OTpaHUYEeHHEM
HanpsKeHUs
6 Cra6 U orp | BriitoueH pexuM CTAaOW/IM3alUK  HANpSKEHUS C
OTpaHHUYEeHUEM TOKa
7 orpaHvyeHue n | BxirodeH pexuM orpaHu4yeHusi 060pOTOB
8 cTabuav3anus n | BKOYeH pexuM CTabUJIM3alui CKOPOCTH
OyHKIUA OmpejiesiieT CKOPOCTb U TOYHOCTb CTAaOWJIM3AIMM WJIM OTpaHUYeHUs [J1
F18 | cra6bunusanus | pexxuMoB F17<8

0

MepieHHas

| Me,Z[IIEHHaH CTa6I/IJ'II/I3aU,I/IH, BBICOKAA TOYHOCTb
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1 cpeHss CpeniHad cTabUIn3alys, CpeiHsAsI TOYHOCTh

2 ObICTpast BricTpas cTabuau3anus, HU3Kasg TOYHOCTh

3 ru6Kast BeicTpasg npu OGOJBIIUX OTKJOHEHUSX OT YCTaBKH,
MeJlJIeHHas MPYU MaJIbIX OTKJIOHEHHUSIX

Onpe,aenﬂeT MUHHMaJ/IbHOE€ 3HAYE€HHUE HAalIPAXKEHHA Ha Harpy3ke B peKuMe CTa6I/IJII/IBaI_II/II/I

F19 H. npeaena U
HanpskeHusl. 3HaueHHe QYHKLMU He MOXeT NPeBbICUTh 3HaueHue ¢pyHkuuu F20
OnpefensieT MakCMMa/JbHOe 3HaueHHe HalpshKeHWs Ha Harpyske B pexuMme
F20 B.npegen U | cTabuiavsanuu HanpshkeHUd. 3HadyeHHe QYHKLHUHM He MOXKeT ObITb MeHbllle 3HayeHUs
dyuknuu F19
F21 u. npegen | OnpezensieT MMHMMa/lIbHOE 3HaUYeHHEe TOKA B Harpyske B peXUMe CTaOW/IM3alM{ TOKa.
3HaueHue QYHKIIMU HE MOXET NPEBbICUTh 3HaYeHUe yHKIuu F22
OnpefensieT MakCUMaJbHOe 3HAaUeHUEe TOKAa B Harpy3Ke B peXXHMe CTabW/IM3alUd TOKa.
F22 B. Iipege | 3HavyeHHe QYHKIMU He MOXKeT NPeBbICUTh HOMUHA/bHBIM TOK BBIIPSAMUTEJISAA U HE MOXKET
OBITb MeHbllle 3HaYyeHUs] yHKIuHU F21
@yHKLUS onpefesiseT NOAK/IYEH JIM TaXoreHepaTop
3HayeHHe Hagnuch ITosicHeHue
CoobuaeT cucTeMe  yIpaBJeHHS O  HaJIU4UMU
F23 | Taxoreneparop 0 BKJIFOYEH TaxoreHepartopa. Ha fgucnieil BBIBOOUTCA UHIHMKALUA
060pOTOB BaJla ABUraTeJsis
CoobuiaeT cucTeMe ynpaBjeHUss 006 OTCYTCTBUe
1 OTKJIIOYEH TaxoreHepartopa. Ha gucnsiee oTcyTCTByeT MHJUKALUA
060pOTOB BaJia IBUraTe s
F24 mV/o6 3apaer BesmuuHy MB/06 TaxoreHeparopa. JTa BEJIMYMHA UCIOJIBb3YETC A pacieTa
BeJIMYKMHBI 000POTOB B MUH BaJla JIBUraTeJisi U N0C/AeAy0llel ee MHAMKALUMY Ha JUCIJIee
@PyHKLUS onpefiesisieT C10CO00 TOPMOXKeHHUs
0 HeT TOPMOXKEeHHUEe OTCYTCTBYEeT
TOpMOXKeHUe MPOTHBOBKJIKOYEeHUEM( peBepcoM) B
1 HpOTHBOBKL. T TedeHUe BpeMeHU TToupM( F26) myTeM NOAAH
HanpsXKeHUsi O06paTHOH TNOJIIPHOCTH  BeJUYUHOU
UtopmMm( F27), yacTtoTa BpallleHHUs1 He KOHTPOJIUPYETCs
TOpMOKeHHe NMPOTUBOBK/IOYEHUEM( peBepcoM) NyTeM
nojavyu HanpsHKeHUs obpaTHOU HNOJIAPHOCTH
2 IPOTUBOBKIJL h . )
F25 | TopMoxenue BesinuuHoil UtopMm( F27); TopMoxkeHUe 3aKaHUMBaETCS
1ocJie JOCTHXKEeHHs] CKOPOCTH BesIMYUHbI oTceuku( F38)
JAHaMHUYecKoe  TOPMOXXeHHe -  IOAKJIIYeHHe
TOPMO3HOTO pPe3UCTOpa K 06MOTKaM SIKOpsSl B TeueHHe
3 JuHamuyeckoe T
Bpemenu TtopMm( F26), 4acTOTa BpalleHUs1 He
KOHTPOJIUPYeTCs
JAHaMUYecKoe  TOPMOXXeHHe -  IOAKJIIYeHHe
TOPMO3HOTO  pe3nucTopa K OOMOTKaM  dKops);
4 JUHaMUYecKoe n
TOpPMOXXeHHe 3aKaHYMBaeTC IMOCJe JOCTHKeHUS
CKOPOCTH BeJIMYMHBI oTcedkH( F38)
F26 Tropm QyHKIMA omnpefessseT BpeMs TOPMOXEHMUA 3JIeKTpojBUrarTesd. /luamasoH 3HAaYeHUH
éyuknuu 0..25 cekyHz ¢ marom 1 cex
F27 Uropwm OnpefensieT BeJIMYUHY HaNpshKeHUs, NO0JABaeMoOro K 06UMOTKe dKOpsA BO BpeMd
TOPMOXKEeHHUsI B OTHOCUTEJIbHBIX eJUHMLAX. /luanasoH 3HaueHU# ¢pyHkunu 0..50%
F28 IHOM 51 OnpepenseT 3HaYeHHe HOMHHA/JIbHOTO TOKa IKOPHOW OOMOTKM 3JIEKTPOJBUraTeJisl, pu
npeBbllIeHHe KOTOPOro 3allyCKaeTCsl MaKCUMa/IbHO-TOKOBAasl 3allMTa OT Neperpys3sku
F31 H. pesies n OnpefienisieT HWWKHIOW TpaHULy /Juana3oHa peryJupoBaHUsi CKOPOCTH B pexHUMax
CTabu/1M3aLuK CKOPOCTHU
OnpefieniieT BepxHIOI TIpaHUIy /[AWANa30HA PEryJHUpPOBaHUSA CKOPOCTH B peXHMax
F32 B.IpeJieJin | CTaOM/IM3allMd CKOPOCTM U MaKCUMaJIbHYl0 BeJMYUMHY O060pOTOB JJ peXHMma
orpa"HuyeHus: o6opotoB( F17=7)
F33 | HOoM. 060poTh! | 3aflaeT BeJIMUMHY HOMUHAJIBHBIX 060pOTOB JBUraTe s oT 25 1o 6250 06/MuH. OyHKIIMS
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He BJIMSIeT Ha MPOIecC peryJMpoBaHUsA CKOPOCTH; ee BeJIMYMHA UCIOJIb3YeTCsl B Ka4yeCcTBe
HOMUHaJIbHbIX 060p0TOB NHOM /17151 JIaThl aHAJIOCOBOTO BbhIBOJIA
OyHKIMA 337jaeT 3HaueHHe Ko3pOUIMeHTa MPOMOPLUOHAIBHOCTU OOPATHOUM CBSI3U OT
F34 k030 . I1 TaxoreHepatopa Kn s pexuma crabuiusanuu ckopoctu F17=8. BesuuwmHa Kn
yCcTaHaBJMBAeETCs B npedesax oT 1 g0 80; yanie ucnosib3yroTcs 3HayeHus 10..40
3a/iaeT KBaJ[paTUYHYIO COCTABJIAINYI0 06paTHOM CBsA3U Mo ckopocTu KkB*(n3-nd)"2, rae
F35 K03, n*n KkB - 3HaueHue F35, n3 - 3aiaHHas ckopocTH, nd - pakTHYecKasd CKOPOCThb. [IpuMeHseTcs
JUISl perkKMMa CTabuJIM3aliyd CKOPOCTH, HauboJiee 1esiecoo6pa3Ho At HU3KUX 060pOTOB
JIBUraTeJIs
OyHKIMA BKJOYAET JOTOPMOXEHUE IOCJe OKOHUYAHUS OCHOBHOTO I[MKJIA TOPMOXKEHWUS
npotuBkaoueHueM( F25=1 unu F25=2) - njiaBHOe CHWXKeHHWe HaNpsKEHUs 10 HYJS B
TeyeHue 0,5 cekyHz
F37 | motopMoxeHue
3HavyeHUe Hagnuch ITosicHeHue
0 BKJI JloTopMOKeHHe BKJIIOYEHO
1 OTKJI JloTopMOKeHHe OTKJIYeHa
F38 1 OTCEUKH OnpenesisieT BeJMYUHY 3HaueHUs1 o6opoToB oTceyku oT 50 go 500 o06/mMuH, mocie
JIOCTIKEHHU S KOTOPBIX 3aKaHUYMBAeTCsl [UKJ TopMoxkeHusi( mpu F25=2 unu F25=4)
QyHKIMSA BKIKYAET WKW OTK/II0YAaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gasz”
F92 | komTposn bas 3HayeHHe Hagnuch [TosicHeHue
0 BKJI 3aniuTa BKAKYEHa
1 OTKIJI 3anuTa OTKJIIoYeHa
BkiitodyaeT WM OTKJOYAeT 3allUTy OT IOoTepu MoJisA Bo30yxaeHUs. ToJbKO s
BBIIPSIMUTEJISI IUTAHUS 0OMOTKH IKOPS
F93 | 3amura Bo36. | 3HayeHHUe Hagnuch
0 BKJI 3amuTa BKAKYeHa
1 OTKIJI 3amuTa OTKJIIoYeHa
OnpejensieT cnoco6 U3MepeHHUsI TOKa 0OMOTKHU sIKops Is1
3HavyeHUe Hagnuch [TosicHeHue
0 naTanK I+ 1 I- }"01{ O6MOTI§I/I "HKOpH paBe:{ NOJIyCYMMe HU3MepeHUui
rocoBoro” ¥ "MuHycoBoro” gaTyukoB Isg = (I+ ul-)/2
F94 | WsmepeHue | 1 P— Tok 06MOTKH SIKOpSI paBeH MOKa3aHUSAM TMJIHCOBOro”
JaTyuka la=I+
2 J— Tok 06MOTKH SKOPSI paBeH NMOKa3aHUAM "MHHYCOBOTro”
Jatyuka Iag=1-
3 HET Tok 06MOTKHU sIKOps1 paBeH HyJo, I =0
BkJIf0O4aeT WM OTK/IKYaeT 3aIUTy OT NOTEPU U3MEPEHUsI HAIpsHKEeHUs1 0OMOTKH SKOPS
Usa
F95 3ammuTa Uga 3HayeHHe Hapgnuchb
0 BKJI 3amuTa BKAKYeHa
1 OTKIJI 3anuTa OTKJII0oYeHa
@OyHKIMSA HAcTpawBaeT WM OTKJ/OYaeT 3alfdTy OT IOTEPU H3MEPEHHsT OGOPOTOB
JapurateJisi( 06pbIB TaXoreHepaTopa).
3HavyeHUe Hagnuch [TosicHeHue
0 15% 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzazn>15% nocJie 0KOHYaHHUS NJIABHOTO NyCKa
F96 3amuyTran
1 25% 3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH npuU
Uzan>25% nocsie oKOHYaHMs JIABHOTO MycKa
2 359 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzazn>35% mocJie 0KOHYaHHUS NJIABHOTO NyCKa
3 OTKIJI 3anuTa OTKJIIoYeHa
. OrpaHu4yuBaeT yCKOpeHUE, PeryaupyeT MJIaBHOCTb HW3MEHEHUS CKOPOCTH BpalleHUs OT
F97 | miaBHBIN X0[,
HeorpanndeHHoro( F97=0) no ouenp meyieHHoro(F97=10)
F98 | 3aBoj. HacTp. |
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[TosicHeHue
3HaueHUss Bcex MporpaMMupyeMbiXx OYHKLUUNA He
H3MeHseTcs
Bce nporpaMMupyeMble byHKIIUM NPUHUMAIOT
3aBO/ICKHE 3HaYeHHs. JTU 3HAUYEHHUs PaBHbI:
OyHKIMA 3aBo/icKoe OyHKIUA 3aBojcKoe
3HaYeHUe 3HaYeHHe
F1 0 F27 20%
F2 1 F28 IHoMm s
F3 0 F29 2A
F4 1 F30 220 B
F11 5 F31 0
F12 3 F32 2000
F15 0 F33 3000
Fl16 100 F34 20
F17 1 F35 1
F18 1 F37 0
F19 0 F38 120
F20 UHOM 4 F92 0
F21 0 F93 0
F22 Inom g Fo4 0
F23 1 F95 0
F24 60 F96 0
F25 0 F97 2
F26 3 cek

8. UnauKanusa JaHHBIX HA JUCILIee

B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPa*kaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXHUMOB.

Pexxum OTobGpakaeMble JJAHHBIE

1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=50%,
U3=40 B, I3 =66 A.
1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBanue | F2 - curnan ymp.

2-51 CTpOKa 3Ha4YeHHe QYHKILHMU U KpaTKoe NOosiICHEHUe
1-5 cTpoka BesimunHa 3a/jal011ero CUrHaua
2-1 cTpoka BesMyMHA TOKA HAarpy3KU M BbIXOJHOTO HaIpsiKEHUS,
TeMIepaTypy paguaTopa, Hanpumep, [=45 A, U=100 B, Tp=45 C.
[Ilpu 3Havenuu ¢yHkyuu F23=0( TaxoreHepaTop BKJIIOUEH)
JIONIOJTHUTEJIbHO OTOOpaXkaeTcsl TeKyllas BeJWYHMHa 060pOTOB Baja
JBurareJis, Hanpumep, n=1500 06/MuH.

PaboTa OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPHUOJUYECKH MEHSIOTCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHomnky "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napaMmerpa. I[lpu sToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIBKO BbIOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO OBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Koz omin6ky 1 ee Ha3BaHuUe
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9. Bo3MoO:xHbIe HEMCIIPAaBHOCTH U CNIOCOObI UX YCTPaHEHUsA
Bo3MoXXHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabsnne 9.1

Tab6sauua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHUS

N OMmH6KH Haanuce Ha IlosicHeHue
MHAUKATOpEe
YCcTpoHCTBO He 0OHAPY>KUBAET HaNps>KeHUe CETH
Bo3mo:KHasi npyuYnHa JencTBUs
Hanpskenue Ha npeobpa3oBaTesb | Y6e UTbCs B HNOJK/IYEeHUHU
. He NI0IaHO HaNpSKeHus, IIPaBUJIBHOCTHU
Owm?2 HeT CUJIOBOH ceTH!
HNOJKJ/I0YeHUs
C/MIIKOM HU3KOe HallpshKeHue Yb6eauThcs, 4TO HanpshKeHUe B CeTH
6osibiie 100 B
BHyTpeHHAA HEHCIIPaBHOCTh OTnpaBUTb B pEMOHT
Bo Bpems pa6oThl 6bl1 3adUKCUpPOBAH NpPOBa/ HaNpsHKeHUs] NMUTaHUA
CUCTEeMbl  yIpaBJeHUs  WJA IPOBaJ  CUJIOBOTO  HaNpsHKeHUA
JJINTEeNbHOCTbIO  Gosilee  2-X  cekyHJ. /JlanbHelllee T1oOBeJeHUe
Ow3 Hannpt;(:gguﬂ' npeo6pa3oBaTeJis onpejeseTcs 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
' YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyu
F3=1, To npeobpasoBaTesib BOHJIET B pexkuM “'0TOBHOCTB” MOC/E MOJAYU
koMaHgb! “Ctomn”
Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.
Bo3MoxHasa npu4YMHA JdencTBus
Heucnpasen BEHTUJIATOD | Y6eAUThCA B HCIPAaBHOCTH
OXJaXJeHUs BEHTUJISITOpA
3acopeHbl BEHTUWJIALMOHHBIE | [IpouucTUTh BEHTUJISILIMOHHBIE
YKaJIIO3U ’KaJIIO3U OT IIBLJIK M Mycopa
Ow4 neperpen!
[IpeobpasoBaTesnb pasMelleH B | YOeAUTbCS, 4YTO  TeMIlepaTypa
IJIOX0O  BEHTWJIUPYEMOM  WJM | OKpY:Kalollero BO3/yXa He
KapKOM MeCTe npesbimaer 40 C.  YcTaHOBUTH
npeobpasoBaTesib B Apyroe MecTo,
NPUMEHUTDb BHEIIHUH 06/1yB
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
KopoTkoe 3ambikaHUe Ha BbixoZie | [Ipo3BOHUTL BBIXOJ,
npeob6pasoBaTeis npeo6pa3oBaTesis HAa HaJU4HUe
ow?7 KopoTkoe Mex(da3HOro KOpOTKOIro
m 3aMblKaHue! 3aMbIKaHHUA U 3aMbIKaHHS Ha 3eMJII0
C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
3HayeHue TOKa Harpysku YMeHBIIUTB BBIXOJHOE
IpeBbIIaeT HOMHMHAJBHBIM TOK | Halps»KeHHe; yMEeHbUIUTb HArpy3Ky
ow10 Meperpyaka npeo6pasoBaTeis WU Ha Basly ABUTaTe/s, OTCTPOUTD
3JIEKTpOJABUraTessl B TeyeHHUe | 3alUUTy JBuUrartess pyHkuuei F28
JUINTEJbHOI0 BpeMeHHU
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
[loBpexaeHnue neney | [IpoBepuThs UCIPaBHOCTBD Lieneil
H BO30VK/leHUsI BO30YXK/leHUsI
Om11l BOBg;):L([):IjI/IH HeBepHoe nporpaMMupoBaHue | OTKOPPEKTUPOBATh 3HAYEeHUs
HaCTpoeK bYHKIMH, OTBeYaloLuX 3a 3Ty
3amuty - F93,F19 u F21
OpuH M3  JaTYMKOB  TOKa | YCTaHOBUTb 3HaUYeHUS GYHKIUHU
Ow 12 HeWCcnpaBeH HeWcnpaBeH Wid usMmepsieT ToK B 2 | F94=1 u F94=2 u onpegenutsb

JaT4YMK ToKa Ia

pasa 6oJibllle JPYroro HEeUCIpaBHbINA JAaTYUK, HACTPOUTH
MOKa3aHMs TOKA C JATYMKA WU
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3adMEHUTDb ero

HeucnpaBHoOCTb B uenu | [Ipo3BOHUTH LieNb U3MepeHus],
Ow 13 HeT usMepenusi Usg | usmepenus Ug MIPOBEPUTD Pa3beM B ILjIaTe

BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT

O6pbIB TaxoreHepaTopa [Ipo3BOHUTE LleNb U3MepPEeHUH,
Om 14 HEeT U3MEepEeHUs n [IPOBEPUTH Pa3beM B IljIaTe

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omn60ok

[Ipeo6pa3oBaTe/ib He BOCIPUHUMAET KoMaHy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha npeo6pa3oBaTesb

[IpoBepUTH MOCTyIJIEHWE KOMaHZbI
pabGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUS; y6eauThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3alporpaMMHpoOBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a41 KOMaH/bl

[IpocMoTpeTh 3HadyeHHEe QYHKIUH
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYeHUe.

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

3HayeHHe CUTrHaJIa 3d/JdHUA HEe U3BMEHAETCAd UJIK paBHO 0

Bo3MoxHasg npu4MHA JencTBus
HeucnpaBHOCTb ueneit | [IpoBeputs 1[eJIOCTHOCTh U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh MO/ KJIIOUEHUS

MNOAKJIDYEHHE

1[enel ynpasJeHus

HeBepHO ycTaHOBJEHO 3HayeHHe
¢yHkuuu F2 - BbIOGOp MCTOYHHUKA
3a/]al0Lero CUrHajaa

[IpocMoTpeTh 3HavyeHHe QYHKIUH
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3Ha4YeHUe.

HencnpaBHOCTh  KHOMOK WM | OTIPaBUTb B PeMOHT
BCTPOEHHOT0 nepeMeHHOro

pe3ucropa, BHYTPEHHSS

HEHCIIPaBHOCTh

HeT omu60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJ/eHUs
NPUCYTCTBYeT U H3MEHSAEeTCs, Harpys3ka IOJK/II4YeHa, HO Ha BbIXOJe

HalpAXeHWd HET

Bo3MoxHasg npuYrHa

JelicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuUTh
THPUCTOPOB

HUCIIPaBHOCTb

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

Ha uHAMKaTOpe HET Ha/IUCeH, CBET

OO JAbl HE TOPAT

Bo3mo:KHasi npuYnHa JencTBUs
He nmopzaHo BcnomoraresibHOe | BKAWOYHUTDH aBTOMaT QF2,
nutanue 220 B NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTaKTax aBTomMaTa QF2
Haxxata  kHomka  “ABapuiiHoe | OTXXaTb KHOIKY
OTKJIIOUeHUe”

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe mpeobpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JAHHbIE Ha
WH/IUKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKUEM MJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomorartesibHOe nutanue | [IpoBepbpTe ocuuaorpapom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOTaTe/JbHOM HaIpsDKEHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE

BCJIE/ICTBUE BKJIIOYEHHS JPYroro
o6opyaoBaHus (

OT IPYTOUl JIMHUM
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3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

npeo6pa3oBaTe/ib HAXOIUTCS B pexkuMe “'oToBHOCTB”

[Ipy nojave HampspKeHUs Ha MNpeo6pa3oBaTesb Ha  Harpyske
NPUCYTCTBYET HalpshbKeHWe, XOTsA KoMaHga “Pabora” He rmojaHa,

Bo3mo:KHas npuYrHa JenicTBUs
HeT omm60k - KopoTkoe 3ambikaHhe BHYTpPH | “[Ipo3BOHUTBL” THPUCTOP
THUPHUCTOPA
HeBepHoe nojK/I04YeHue | Y6enurcs B NPaBUJIbLHOCTH
Harpy3ku NOJIKJII0YEHHUS] HAarPY3KH
BHyTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06CIyKUBaHUE

10.1 TexHuueckoe obcayKMBaHUe Ipeobpa3oBaTesisi IPOU3BOAUTCS HE pexke 0JHOr0 pasa
B IIeCTb MeCsLeB U BK/IOYaeT B Ceb:

A) KOHTpPOJIb KpemnJieHus;

B) KOHTpOJIb 3/71eKTPUYECKUX COeIMHEHUH, TOATS>KKa BUHTOBBIX COeJUHEHUH;

B) ypaneHue NnblIU U rpsi3y;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJISITOPOB;

/1) KOHTpOJIb TEMIIEPATYPHOI'O peXxruMa.

11 MapkupoBKa npeoopa3oBaTe i
11.1 Ha kaxxab1¥ npeo6pa3oBaTesib HAHOCSTCS:
A) Ha3BaHUe npeobpa3oBaTeis;
B) 0603HaueHMe NUTAIOLIEr0 HANPSAKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBoACKOM HOMep;
E) rog usrotossieHus.

12 YnakoBKa npeo6pa3oBaTeJis

12.1 YnakoBka npeo6pa3oBaTesisl IPOM3BOJAUTCH B KAPTOHHYIO KOPOOKY WJIM JlepeBsIHHbIN

ALIUK.
13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 lIpeobpa3oBaTeib XpaHUTb B 3aKPBIThIX MOMEIIEHUSAX B KAPTOHHBIX KOPOOKAaxX WJIU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

A) TeMmnepaTypa okpy:xatoiero Bo3ayxa -20...+55 C;

B) oTHOCUTe/IbHAsA BJAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.

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

13.2 [Ipeo6pasoBaTe/ib B yIaKOBKe TPAaHCIIOPTUPOBATH NpU TeMnepaType oT -25 1o +55 C
Y OTHOCUTEJIbHOM BJIQ)KHOCTHU BO3/yXa He 6oJiee 95 % npu Temmneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.

TpaHCHOpTI/IpOBaHI/Ie dBUATPAHCIIOPTOM AOJI2KHO [MPOU3BOAUTLCA B OTallJINBAEMBbIX
repMeTu3npoOBaHHBIX OTCEKAX.
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14 KoMILJIEKTHOCTb

TPC-KB-PB-460-220.....cccciiiiiiiiiiiiiiiiiiriie e e essrneiens 1wt
PYKOBOZCTBO MO 3KCIIYATALMHU .veerunerernrreersnreersneeennnne 1T
| = T0d 1 (0] o AP P TR 1wt
3§01 0 O 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTaliu 12 MecsleB cO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOsi B TedeHHEe TapaHTHUHHOrO CpoKa MpHu
CO6JIIZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6ecnjaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTUliHbIe 06513aTebCTBA U3TOTOBUTEJIS HE JIeCTBYIOT:

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

e Hanpepoxpanutesn.

e B ciyyae peMoHTa M KOMILUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpTraHU3aLUi 6e3 COTrIacoOBaHUS C U3TOTOBUTEJIEM.

e B cayyae usamMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha o6opyaoBaHMe UM €r0 KOMIIEKTYIONIME, KOTOPbIE SKCIJIyaTHPOBAJIUCh IPH HAPYLIEHUHU
KayecTBa M MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMUHBIX YCJOBUSAX, WUCHOBITAJU YyJAapbl MOJIHUM, NOXap WJIHU JApYyrue 3KCTpeMaJbHble
yCJI0BUS.

15.4 PeMOHT M CepBHUC, B TOM 4HCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejlNpUATHU
M3TOTOBUTEJIS.

15.5 B ciyyae He0o6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAapaHTUHMHOTO PEMOHTA MPOAYKIIUU
MOXKHO 00PATUThCS 110 aipecy, YyKasaHHOMY caiTe 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-KB-PB-460-220-A-40-13 560 | 602 | 638 840 790 194 Bositer M12 39
TPC-KB-PB-460-220-A-80-13 560 | 602 | 638 840 790 194 Bositet M12 42

TPC-KB-PB-460-220-A-125-13 | 560 | 602 | 638 840 790 194 Bositet M12 45
TPC-KB-PB-460-220-A-160-13 | 560 | 602 | 638 840 790 194 Bositet M12 46
TPC-KB-PB-460-220-A-200-13 | 660 | 702 | 738 940 890 222 Bositer M12 60
TPC-KB-PB-460-220-A-250-22 | 660 | 702 | 738 940 890 222 Bositet M12 67
TPC-KB-PB-460-220-A-315-22 | 760 | 802 | 838 | 1000 950 222 Bositet M12 72
TPC-KB-PB-460-220-A-400-22 | 760 | 802 | 838 | 1000 950 222 Bositet M12 85
TPC-KB-PB-460-220-A-500-35* | 760 | 802 | 838 | 1300 | 1250 | 282 BoJsitet M12 96
TPC-KB-PB-460-220-A-630-35* | 760 | 802 | 838 | 1300 | 1250 | 282 Bositer M12 100
TPC-KB-PB-460-220-A-800-50* | 760 | 802 | 838 | 1300 | 1250 | 282 Bositer M12 105
TPC-KB-PB-460-220-A-1000-50 [llkad HanospHBIHA 1600x800x400 135
TPC-KB-PB-460-220-A-1250-50 [llkad nanosbHbIM 1800x800x400 150
TPC-KB-PB-460-220-A-1600-50 lika¢ HamosibHBIH 1800%x800x400 160

TPC-KB-PB-460-220-A-2000-50 10 3apocy
TPC-KB-PB-460-220-A-2500-50 110 3aMpoCcy
TPC-KB-PB-460-220-A-3200-50 110 3anpocy

* MOXeT ObITh U3roTOBJIeH B lKady 1320x800x300 mm P31

32




