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BBegeHue

Hacroamee «PykoBOACTBO 1O 3KCIJyaTauWu» IMpeJHA3HAayYeHO [Ji1 O3HAaKOMJIEeHHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
CKOPOCTU JBUTraTesisi NMOCTOSIHHOTO TOKa, UMeHyeMoro jajiee mo Tekcty “TPC-KB-460-2207,
“nmpeobpasoBaTesib’ WU “yCTPOMCTBO”.

1. Ha3HauyeHUe

1.1 IlpeobpasoBaTesb MNpeJHa3HAYeH /Js pPeryJjupoBaHUs YACTOThbl BpallleHUs BaJja
JIBUTATeJIsl IOCTOSTHHOTO TOKA My TeM BhINPsSIMJIeHUs TpeXpa3zHOro nepeMeHHOT0 HanpsiXKeHUs U
peryJiMpoBaHusi ero [JeHCTBYyMOLIero 3HayeHUss Ha O0OMOTKe sKops. PerysivpoBaHue
OCYIIIECTBJISETCS 32 CYeT U3MEeHEeHUs yIJia 3a/]epP>XKU OTIIUPAHUS CUJIOBbIX TUPHUCTOPOB.

1.2 Illpeo6pa3oBaTesb MOXeT paboTaTb B peXxUMe CTAaOW/IM3aLUU CKOPOCTH MpHU
NOJKJIOUEHHOM  CHUTHajle  OOpaTHOW  CBS3M  OT  TaxoreHepartopa. MuHHHMasbHast
cTabuansupyeMast 4acTOTa BpallleHHUs BaJsla 3J1eKTPOJABUraTe s IPU paBHOMEPHOM Harpyske —
30 06/mMuH. [lpu HenoAK/IIOYEHHOM CUTHaJle 0O6pAaTHOM CBSA3U OT TaXxOoreHepaTopa yCTPOUCTBO
MMeeT BO3MOXXHOCTb CTabUIM3UPOBATh 060p0oThl M0 obpaTHou I/IC ABUraTessa 60 paboTaTh
6e3 cTabuaM3aluM CKOPOCTH. B mociregHeM ciydae Heleslecoo6pa3HO  MCNOJIb30BaTh
npeobpasoBaTesib [AJs pPeryJupoBaHUs 4acTOThbl BpauleHUs B AuamnazoHe oT 0 go 10% ot
HOMHHAJIbHBIX 060POTOB JBUraTesis, TaK KakK B 3TOM JlUala30He CKOPOCThb BpallleHHus 6ynaeT
CUJIBHO 3aBHUCETb OT KOJIeGAHUI HAarpy3KH U Halps>KeHUs 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 PerysvpoBaHHe Hanps»keHHUs Ha HarpyskKe OCYLIeCTBJISIETCS OJHOBPEMEHHO II0 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 [IIpeo6pasoBarenb
YCTPOUCTBOM. Bce

ABJIdeTCA

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

06eCHe‘{I/IBaIOI.LU/IX HaJgeXxXHoe

HaIllpAXEHUH,

pexumax paﬁoTbI, 3HA4YE€HHA

3alliliT MW aBTOAHUAI'HOCTHKH,

YCTPOWCTBA U  CBOEBpEMEHHOe

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

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTALlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTEePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - Texuuueckue xapaktepuctuku TPC-KB-460-220

KosinuectBo ¢as

3

CeTb

3x380B,50TI'n

BbIXO,ELHoe HalpAXeHue Leln AKopA

0..460 B, perysiupyemoe

BbIxo/1HOe Hanpsi>KeHHUeE 11eNU BO30YyKAeHUs

220 B, HeperysiupyeMoe

Hanuyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS

Ja

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'0O
BBIKJIKOYATEJIA

Het

PeBepc KoHTaKTOpHBIN N0 1]eNX BO30YK/eHUS
PeBepcoM( NpOTHUBOBKJIIOUEHUEM T10 LI eNH
TopmoxkeHue BO30YK/leHUS1) UM IMHAaMUYecKoe( TpebyeTcst

TOPMO3HOU Pe3ucTop)

Cnoco6bl peryJiMpoBaHUsl Hanps>KeHUs1

da3oBbIN

BcrnoMoraresibHOe MUTAaHUE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50Ty

HoMuHanbHBIN TOK NpeobpasoBaTess A5
NHUTaHUSI OOMOTKH SIKOPS

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600, 2000, 2500, 3200, 4000 A

HomuHa/IbHBIN TOK Tpeo6pas3oBaTesis AJ1s
NUTAHUSI 0OMOTKHU BO30OYXK/AEHU s

13,22,35,50,80 A

Perynupyroummn 3jieMeHT

Tupucrtop

Croco6 cTabun3anuy 4acTOThI BpallleHUs

1o 0OpaTHOM CBSI3U OT TaXOreHepaTopa, 1o
obpatHoi I/IC aBuraTessi( Ajs1 paBHOMEPHOM
HarpysKHu)

MuHUMasbHasA CTaOUIN3UpyeMasi 4acToTa
BpalleHUsi( 10 CUTHaJ/ly OT TaXOreHpaTopa)

30 06/mMuH

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

0,2-5% B 3aBUCUMOCTHU OT KO3pULEeHTa
06paTHOM CBSI3U 110 CKOPOCTH OT
TaxoreHeparopa

Tun cucteMsbl ynpaBJieHUs

MukpornpolueccopHas

CurHas ynpaBJieHUs

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

BxoJ ynpaBJjieHus1 / BXOJHO€E 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
KU KO-KPUCTANINYEeCKUNA UHAUKATOD 32-
Nuaukanusa o
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
HuTtepdeiic RS-485, npotokos ModBus RTU onuusi, TpedbyeTcs gomn. miata RS-485

st paboThl NpeobpasoBaTesisi HEO6X0AUMO JiBa HanpsbkeHUsA. OJHO HaMpshKeHUe yepes
TUPUCTOPHI KOMMYTHPYETCS HA HAarPy3KYy — OHO Ha3bIBAETCSl CUJIOBBIM HANPSKEHUEM; IpyTroe
HanpshKeHUe UCTOJIb3yeTCs A1l MUTaHUS CUCTEeMBbI yIIpaBJeHUsl — OHO Ha3bIBaeTCs
BCIIOMOTaTeJ/bHbIM.

2.2 llpeo6pa3zoBaTeib NpeAHa3HAYEH [JISl SKCIIyaTallUHU B CIeyOUIMX YCI0BUAX:
A) 3akpbITble B3pbIBOOE30NACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U ra30B;
B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

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

) atmMocdepHoe gaBseHue oT 84 o 106,7 klla;
) mecto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3JjeCTBUS MPSMBbIX COJTHEYHbIX JIy4el U APYTUX UCTOYHUKOB HarpeBa;
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2K) oTcyTcTBHE BUOpaL My U yAAPOB.
3. YCTpOMCTBO U NPUHLMN AEHCTBUS

3.1 BHyYTpeHHee VCTPOUCTBO.

BHewmHu# BUJ npeobpa3oBareJis NpeJCcTaBJieH HAa pUcyHKe 3.1:

PucyHok 3.1 BHemHu# Bu/, npeobpasoBaTeis

Ha niuiieBo#l maHe M pa3MelaloTcs 3/1eMeHThI UHIUKALUHU U yIIPABJIeHHUS:
A) cBeToauoanl “B” u "H”;

B) cBeToauon “ABapus”

B) Tym6ep “PaboTa”;

) Tym6siep "HanpaBsienue”

J1) ’KUJKO-KPUCTA/TUYECKUN UHIUKATOP;

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

2K) pyuka BCTpo€HHOT0 NepeMeHHOr0 pe3ucTopa;

3) KHOIKa aBapUHHOTO OCTAaHOBA.

BuyTpu mikada pazMeniarTcs:

A) knemmHas kosioaka XT1 s noK/Ir04eHHs CUJIOBOM CETH;

b) ki1eMMHas kosioaka XT2 /151 MOK/II0YeHHUST 0OMOTKH SIKOPS;

B) ki1eMMHasd kosoaka XT3 fi/1s1 NOK/II0YEHHUS LIeNH BO30OYK/eHUS;
") TupuctopHble MoAYJIH( 3 IITYKH);

) paauaTop oxJaxKJeHUs;

E) maaTel cucTeMbl yripaBJeHuUs;

7K) aBTOMaTHuYeckuit BbikIto4YaTes b QF1;

3) BEHTU/ISAATOPDI OXJIAXK/EHUS

Ha 60koBoO# nmaHeu u_ucacl)a HaXOAHWTCA KJieMMa 3a3€MJIEHHU .
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B kauecTBe pery/iupyollero sjeMeHTa B YCTPOWCTBE HCIOJb3YIOTCS TPU TUPUCTOPHBIX
MOJyJisl, KaXKAbId M3 KOTOPBIX COJEPKUT MO JBa TUpUcTOopa. CHIOBOe HampsiKeHUe
NoJK/A04YaeTcsl K KkKieMMHOM KoJsioake XT1. Ha siMueBod mnaHesu pasMelleHbl 3J€MEHThI
VH/JWKALUU U ylipaBJeHus. BHelllHWe poBo/Ja Y Kabesu /i1 NOAKJIIYEeHUs HaNPSXKEHUs CeTH,
Harpy3Ku W Iiened ympaBJieHUs] BBOASATCS B IKad Cc HKHeH cTOpoHbl. llenu ympaByieHUs U
CUTHa/JAM3alM{d MNOoAKJAIYalTcad K KiaeMMHHMKaM X1, X2 u X4 CcOOTBeTCTBEHHO Ha ILjaTe
ynpaBJieHus.

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

Tab6siuna 3.1 PexxuMbl paboThI Mpeobpa3oBaTeJist

Ha3BaHue pexxuma [TosgcHeHue

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

B 3TOT pexuM npeo6pas3oBaTesib MepeXOAUT NPU HAJUUYUU KOMaH/bI
“PaboTta”. Ilpy 3TOM Ha BCe THUPUCTOPHI MOJAAITCH yNpaBJAKOLIAE
MMIYJIbChI, HA Harpyske NpPUCYTCTBYeT HampspkeHWe. Ha uHaukatope
OTOOpaXkaeTcsl TeKyllee 3HaYeHUe CUTHaJa 3aZjlaHusl, BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss kKoMaHAabl “Cton” ycTPOMCTBO
nepexoauT B pexxuM “'OTOBHOCTD .

“Pabora”

B 3TOT pexxuM npeo6pasoBaTesib MepexoJUT NPU PErUCTPALMU KaKOH-
JIUO60 aBAapUUWHOU CUTyaluu. MMmyJsbchl yHpaBjeHUsT Ha CHJIOBbIE
TUPUCTOPBHI He MOJAITCS. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cutTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBHUSI  aBapUMHOM  CUTyallMd TMpeobpa3oBaTeSb  MOMXKET
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” uau “ToToBHOCTBL” B
3aBHCUMOCTHU OT BHU/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPAaMMHUPOBAHHbBIX
HacTpoeK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSICHSIAs HAAIUCh

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

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

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

KoHCTpyKTUBHO Npeobpa3oBaTesb BBLINOJHEH B BHUJE MeTA/JJIMYECKOT0 HAaBECHOIO HWJIU

HanoJsibHOro 1mkaga. Ha

Hepe,ﬂHEI‘/JI [IaHEeJIW HMMEKTCA OpraHbl yHnpaBJE€HUAd W HHAWKALHWHY,

nepevyucieHHble B Tab/uLe 3.2
Tabsnna 3.2 3/1eMeHTh! yIIpaBJeHUs1 U MHAUKALlMK Ipeobpa3oBaTeisi

OpraH ynpassieHusi uiu | HasanaueHue
HHAUKAIUU
ABTOMaATHYECKUH 3amuTa 1emneu ynpapjieHus

BbIKJIto4aTe b QF1

Csetoguon “B”

['oput B pexkume “PaboTa” npu HanpaBJsieHUU BpalleHus "Bnepen”

Csetoguon “H”

['opuT B pexxume “PaboTa” npu HanpaBsieHUWU BpaieHus "Hasan”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylluMe [JlaHHble, pEXHUM pabOThbl, 3HAYEHUS

MH/JMKATOP IpPOrpaMMHUpYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJ/eHHe BbIXOJHBIM HallpSXKEHUEM B PYYHOM pexuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlisg nojjlauu KoMaH/bl “PaboTa” B pyyHOM pexume

Tym6sep “HanpaBiienue”

Jl1s1 U3MeHeHMs HalpaBJIeHUs BpallleHusl JBUraTessls B PYYHOM
pexume

KHonka “Ilporp”

Jl/1s1 BX0Jla/BbIX0/]a B PEXKUM POrpaMMUPOBaHUs

Jis BbiOOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMATb ee

Knonka “®”
3HAYEeHHUs.
KHomnka “>" Jl/1sl yBesiMueHUs1 3HaYeHUs1 IPOrpaMMHUPYEMOW BeJIMYHMHbBI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HaNpSHKEHUA MpU
OTKJIlDYeHHe” BO3HUKHOBEHHU aBapUHWHOMW CUTYaLUH.

3.4 HasHayeHue KJeMM KJeMMHbIX Kosook XT1-XT4, X1, X2 u X4 npuBeJieHO B TabJiu1e

3.3. KniemMHble kosioaku X1, X2 1 X4 pasMellaloTcA Ha IJIaTe yIpaBJeHus

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMBI

XT1 1 A Jns coenuHenus ¢ ¢a3oi A nyMTarUlero HanpsKeHusi

XT1 2 B Jnst coenuHenus ¢ ¢a3od B nmuTarolero Hanpsi»KeHus

XT1 3 C Jns coennHenus ¢ ¢a3or C mUTalOIero HalnpsH»KeHUs

XT2 1 +Us Jns coenuHeHus c o6MoTKo# sikopsi( Beixoa “mutoc”

XT2 2 - Us Jnsi coennHeHus c o6MoTKoM sikops ( Beixog “MuHyc”)

XT3 1 +UB Jnsi coeiuHeHMs C 06MOTKOM Bo36yaeHus( Boixos “nuiroc”)

XT4 1 Tr+ 1 noK/II0YeHUd TaxoreHepaTopa

XT4 2 TI- [ noK/I0YeHUd TaxoreHepaTopa

XT3 2 Us gﬂﬂ COE",CLI/IHeHI/IH c 06MOTKOM B030YkAeHus ( Bbixon

MUHYC")

X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 2 Uynp Jns nogadu avasorosoro curdasa 0.10 B

X1 3 lynp s mofauu aHasoroBoro curiaza 0(4)..20 MA

X1 4 Rymp Jns noAK/II04YeHNS CpeJHETr0 BbIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa
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X1 5 AGND | O6wuii 119 aHAJIOTOBOI'O CUTHAJIA YIIPaBJeHUs

X1 6 Ay 1 molayy CMrHaJia AUCTAHIMOHHOIO YIIpaBJIeHHUs

X1 7 GND | O6wpuii

X2 6 B/H 11 JUCTaHLIMOHHOTO U3MEHEeHHUA HallpaBJIeHUs BpallleHUs
JBUraTeJis

X2 7 GND 061U

X4 1 HP P1 HopMaibHO-pa3OMKHYTbIM KOHTAKT 1-r0
IpPOrpaMMHUPYEMOTo peJie

O6mui | O6IWMHA KOHTAKT 1-ro mporpaMMUpyeMoro peJe
X 2 P1
X4 3 H3 P1 ;l;).)}lDeMaJIbHOGaMKHYTbII/I KOHTAaKT 1-ro mporpaMMHUpyeMoro

3.5 Bri6op cnoco6a nogavyy KOMaH/,

C nomompbio o¢yHkiuu F1 3ajaeTcsa BapuaHT yIpaBJeHUS 3alMyCKOM - MECTHOE,
JUCTAaHIIMOHHOEe WJH o RS-485.

[Ipu BbIOOpe MecTHOro ymnpaBieHus F1=0 komaHja paboTa mnoJaeTcs NepeBOJOM
PYKOSITKM TyMmoOJepa “Pa6ota” B mosiokeHue “Bki”, a HampaB/eHHe BpallleHUs 33aJaeTcs
TyMmb6s1epom "HanpaBsieHnue”.

[Ipu BbIGOpE AUCTAHIMOHHOrO ympaBjieHUs F1l=1 J0MOJHUTENbHO HYXXHO YYUTBIBATh
3HavyeHue pyHKuuu F10 "ynpaBsieHue peBepcom”:

Ecau F10=0, To komanga “Pabora” mopaeTcs myTeM 3aMblKaHUSI KJIeMM 6 U 7 KJIeMMHOHU
KoJIoAKY X1 Ha msaTe ynpaBJieHHs, @ 3aMblKaHUEM WJIM Pa3MblIKaHUEM KJIEMM 6 U 7 KJIEMMHOH
KOJIOJ KU X2 MeHsieTCsl HallpaBJIEHU e BpallleHUsl.

Ecau xe F10=1, To npu 3aMblKaHUU KJIeMM 6 U 7 KJIeMMHOW KoJsioaku X1 mopaercsd
KoMaH/la "PaboTa” U HaUMHaeTCs BpallleHHe Brepe/, a MPY 3aMblKaHUU KJIeMM 6 U 7 KJIEMMHOMU
KoJ0AKHU X2 mojaeTcss KoMmaHJa 'PaboTra” M HauuMHaeTcs BpauleHue Hasaj. Komanpe "Crom”
COOTBETCBYET PAa30MKHYTOE COCTOSIHUE KJIeMM 6 U 7 060MX KJIeMMHBbIX KooK X1 u X2 miaThl
ynpaBJieHus.

Takxe komanbl "PaboTa” uau "Cton” MoryT O6bITh NoJaHbl o uHTepdelicy RS-485, ecnu
F1=2.

3.6 Br160op 3a/1at0111eTr0 CUT'HaJIa

YnpaB/siaTb YypOBHEM BbIXOJHOIO HaNpsi»KeHUs IMpeoOpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJISATh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHe KHONKH “>” yBeJMYHMBAET 3HAUYEHHE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpPoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiodkeHUM “MuH” u “Makc” cOOTBeTCTByeT MUHHMaJbHOMY U MaKCUMaJIbHOMY
3HaYeHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIMOHHOTO yIOpaBJeHUs B KadyecTBe VYIPAaBJAWIIUX CUTHAJIO0B MOTYT
NPUMEHAThCH:

A) crangapTHbIY aHasoroBbli curHai 0..10 B;

B) cTangapTHbIN aHas0roBbid curHad 0..20 MA;

B) cranzapTHBIN cCUTHA/I aHAJI0TOBbBIH 4...20 MA.

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxenve A) wu Tabsunedt 3.3. Bbibop wucCnosb3yeMOro CUrHajJa OCYLeCTBJISETCS
nporpamMmypoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajlaHusl oTobpakaeTcs
Ha JIUCILJiee B MIPOLIeHTaX, BOJIbTaxX UK aMmIiepax, Hanpumep, U3=25%, U3=50 B, [3=30 A.
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Takxe curHas 3alaHusl MOXKeT ObITh U3MeHeH o uHTepdeiicy RS-485, eciu F2=6.

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBesieHe mpeoOpa3oBaTesisi TMOCJAe MPOBaJia CUJIOBOrO HWJM BCIOMOraTeJbHOIO
HanpsbKeHUs1  ompejiesisieTcss  3HayeHUeM  QYHKLUMKM  NOBTOpPHOro  BkjYeHus  F3,
yCTaHaBJIMBAEMOI'0 MPOrpaMMHO( CM. YHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpshKeHUs JJIWIICS MeHee [IBYX CeKYH/, TO BbIXOJHOE HalpshKeHHe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YpOBEHb, ecau OoJibllle JBYX CEKYHJ, — TO NPU HaJUM4YUM KoMaHAbl “Pabora”
npeob6Gpa3oBaTesb ePEXOAUT B pexkuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUH YpOoBeHb, eCJIU 60Jiblile ABYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AUCILIee
WHJUIMPYeTCs cooblieHe 06 omunbKe. B TakoM nosioxkeHUU npeobpa3oBaTesib 3a0JI0KUPOBaH U
Ha Harpyske HeT HamnpsikeHUs. UToObl ero pa36JioKMpPOBATh, HY>KHO NMojaTh koMaHay “Crtom”,
1ocJie 4yero npeo6pasoBaresib HepeizieT B pexkuM “'0OTOBHOCTD”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo 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 Bb160p QYHKIMY IPOrpaMMUPYEMOr0 peJie

Ha kieMMHy10 KoJs1o/iIKy X4 mJiaThl ynpaBJieHUs BbIBe/leHbl KOHTAKThI TPOTrPaMMHUPYEMOT0
pesie. B 3aBucuMocTU OT 3HaYeHUsA GyHKUMUU F4( cM. NyHKT 7) peJie MOXeT 6bITb HEAaKTUBHBIM
WJIU BBITIOJIHATD QYHKIMIO CUTHAIM3ATOPa CEAYIOINX COOBITHM:

A) [Ipeo6pasoBaTesib HAXOAUTCSA B pexkuMe “'OTOBHOCTD;

b) Ilpeobpa3oBaTesib HaX0AUTCS B pexxuMe “PaboTta”;

B) [Ipeo6pa3oBaTesib HAXOAUTCS B pexxuMe “ABapusa”;

[) JuHaMuyeckoe TOpMOoKeHHe. KOHTaKTbl peJie UCNOJb3YIOTCHd [AJs KOMMYTaluu
CUJIOBOTO KOHTAKTOPA, MOAK/IYAKIIEro TOPMO3HOU pe3UCTOpP K 0OMOTKe SKOPS.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MoXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.

10
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3.9 HW>kHUY ¥ BepXHUU NpeieJibl peryJIMpOoBaHUs

HuwxHUNA U BepxHUHM TMpejiesibl PeryJUpoBaHUsS COOTBETCTBYIOT MHWHHUMAJbHOMY H
MaKCMMaJIJbHOMY 3HAaY€HHUI0 YIPaBJSIOLEr0 CATrHajsa. YCTaHOBKA 3THUX 3HAaYe€HHUM MO3BOJISET
YCTAaHOBUTb TpaHUIbl JAUana3oHa, B KOTOPOM Oy/leT BECTUCb peryJMpoBaHHUE BBIXOJHOTO
Hanps>KeHWsl B MpPOLEeHTaX OT HOMWUHaJbHOro. Eciy ycTaHOBUTH 3HayeHUeE [Ji HUKHErO
npepesa paBHbIM 0%, a A/ BepxHero — 100%, To perysupoBaHue Oy/leT peajlu30BaHO BO BCEM
JiuanasoHe — OT HyJIsl 10 MAaKCUMaJIbHOTO.

JlvckpeTHOCTBb perysimpoBanus coctapiset 0,1%.

3a/laHue 3HAaYEeHU HUXKHETO U BEPXHEro NpeJiesioB peryJupoBaHus i pa3oBoOro MeTo/a
ocylecTBJsseTcsl nporpaMmMmupoBaHveM ¢yHkiui F15 u F16; ( cM. nyHKT 7). C MOMOIIbIO
¢yHKMU F16 M0OXXKHO OrpaHUYUTDb BBIXOJHOE HaNpsi>KeHU e PEeryisiTopa BO BCEX PeKUMaX.

3.10 Pex<uM orpaHUYeHUA TOKA

[Ipeobpa3oBaTesb MOXKeT paboTaTb B peXUMe OrpaHUYEeHUs] TOKA, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe HAa TUPUCTOPBI TaKUM
06pa3oM, 4TOObI TOK OOMOTKH He IpPeBbICUJ 3aJlaHHOe 3HaueHue. /laHHasg GYHKIUSA N03BOJISET
TOYHO OrpaHUYMUBATHL IMYyCKOBble TOKM Ha YpOBHe He 0oJiblle HOMHHAJbHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHUSA 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. ODyHKuua
BKJIIOYaeTCd M OTKJIYaeTcad IporpaMMHUpoBaHuMeM ycrtaBku F17=1, a BeJIMYMHA
MaKCUMaJIbHOTO TOKa 3a/aeTcs ycTtaBkor F22( cM. myHKT 7).

B 3TOM pexxrMe orpaHUYMBaeTCs BeJHYMHA MTOCTOSSHHOM COCTaBJstoLlel Toka skops Isa(
He cpeJlHEKBaZpaTU4iHoOe Irms).

3.11 PexxuM cTabUIN3AIMU TOKA
[Ipeo6pasoBaTesib MOXKET paboTaTh B peKMMe CTaOUJIMU3alMU TOKA, B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwpllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, UYTOObI NOJJEPKUBATb TOK OOMOTKM $SIKOpSA Ha 3aJjaHHOM ypoBHe. To4yHOCTb
cTabuav3anyu Toka - 2% OT HOMHMHAJIbHOTO TOKa peryJisiTopa, BpeMs CTabuJU3alUu TOKa NpHU
CKauke ceTeBoro HanpsbkeHus Ha 10 % - 2.3 cex. CurHaz 3ajjaHusi oToOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A. PyHKUUA BK/IOYAETCA U OTK/IOYAETCHd NPOrpaMMUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHA MHHHUMaJIbHOTO W MaKCHMaJIbHOTO TOKa 3ajaeTcs yctaBkaMu F21 u F22(
CM. IyHKT 7).

B 3TOM pexxrMe cTabUIN3MpyeTCcs BeJIMYUHA MOCTOSIHHOM COCTaBJIAKLLEN TOKa AKops Is(
He cpeJiHeKBaJipaTU4HOe Irms).

3.12 PexxuM orpaHyvyeHUd HaNpSXKeHUusd

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe OrpaHUYeHUs HaIpsHKeHUs, B KOTOPOM
cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKH U3MeHseT yNpaBJsiollee BO3JelCTBUe HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOOBI BBIXOZHOE HaIpshKeHMe Ha 0OMOTKe SIKOpSl He NPEeBBICUJIO 3aZlaHHOe
3HadyeHUe. PyHKLIMA BKJ/IOYAETCHA U OTKJ/YaeTCs NporpaMMUpoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCUMaJIbHOTO Halpsi>keHHWs 3a4aeTcs yctaBkoil F20( cM. nyHKT 7).

[l 6osilee TOYHOTO OTpaHUYEHUs] HANpPsDKeHUsA COyKUT GyHkuuu F36, ¢ momouibio
KOTOPOM 3a/iaeTcsl BeJIMYMHA aKTUBHOTO CONPOTUBJIEHUS KabeJbHOM JIMHUM U 0OMOTKHU AKOPS.
C nomowplw 3THUX JAHHBIX MPOU3BOAMUTCA BbIUMCJIEHHWE BeJWYMHbl HanpsxeHusa IR
KOMIIeHCal|UU NaJleHUs HallpsKeHUs:

Ur =Irms *(Rk + Ra), rae
Irms - cpejHeKkBaJpaTUYHOe 3HaueHHe TOKa, Rk+Ra - cyMMapHoe compoTHBJeHHE
KabeJIbHOM JIMHUM U 0OMOTKHU sikopsl. CHUcTeMa ynpaBJeHUs PeryasiTopa BbIYUCISET BEJTUUUHY
UIR 1 KOPPEKTHUPYET BbIXOJHOE HAINPSXKEHUE C €€ YYETOM.

11
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3.13 PexxyM CTabW/IM3allMU HaNpPsHKeHUs, cTabuau3aunusd CKOpocTU 1o obpatHou 3/C
JABUTaTe/]d

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe CTAOM/IM3aLMM HaNpsKeHUs, B KOTOPOM
cUCTeMa ylnpaBJieHUs aBTOMATH4YeCKU U3MeHseT yNpaBJsiollee BO3/JelCTBUe HAa THUPUCTOPHI
TaKUM 06pa3oM, 4TOObI NOAJEePKUBATh HaNpsXKeHUe Ha 0OMOTKe SIKOps Ha 3a/laHHOM YpPOBHe.
To4yHOCTh cTabuaM3auuu HanpspkeHUs — 2% OT HOMMHAJIBHOTO HaNpsDKEHUsI CeTH, BpeMs
CTabuM3alMu NpU CKayke ceTeBoro HampsbkeHuss Ha 10 % - 2.3 cek. CurHasa 3ajaHusd
oToOpaxkaeTcsl B BoJsbTaX, HanpuMep U3 = 150 B. @yHkuusa BkJOYaeTCd U OTK/IKOYaAETCH
nporpaMMyMpoBaHueM ycTaBkd F17=4, a BeJMYMHAa MUHUMaJIbHOTO U MaKCUMaJbHOTO
HanpspKeHU# 3ajaetcsa yctaBkaMu F19 u F20( cM. nyHKT 7).

s 6os1ee TOYHOM CTAaOUIM3ALMU HANPSXKeHUs He06X04MMO BBECTU 3HauYeHUe QYyHKIUU
F36, 3azamoieil cyMMapHOe CONMPOTUBJIEHME KabeJbHOW JIMHUU OT PEryJsaTopa A0 JABUraTess U
0OMOTKHU sIKOpS. ViMes 3TU AaHHbIe PeryJsaTop BblYMCAseT 3HaueHUe IR KoMIleHcanuy nafeHus
HalnpshKeHWs Ha aKTUBHBIX CONPOTHUBJIEHUAX. M3 Kypca 3JieKTponpuBOJa HU3BECTHO, YTO
CKOpOCTb BpallleHHs BaJjia ABUTaTeJIsd BBIYUCIAETCH:

n = (Uga - [a*Ra) /K,

rae Us - HanpsixkeHUe Ha 0OMOTKe sKops, [ — Tok 06MOTKM sikopsl, Ra - conpoTuBieHue
0OMOTKHU fIKOpS, K - KOHCTPYKTUBHBIN K03pdUIMeHT. U3 3TOro ypaBHeHHUs BUJHO, YTO €CJIU
NPpOM3BECTH KOMIIEHCALUIO MaJleHUsl HANpPSKeHWA Ha aKTHUBHBIX CONPOTHUBJIEHUAX, TO €CTb
Jl00aBJIATDH K K HANPSXKEHUIO AKOps BeJIMuuHy [9*Rs, To popmMysia npuobpeTeT BUA:

n = Usa/k,
TO €CTb NPU 33/laHHOM 3HayeHUHU Us yacToTa BpalleHUs] OCTAaeTcsl HEM3MEHHOM, TaK KakK
KOHCTPYKTUBHbI  kK03pouuueHT Kk - BeJMUYMHA TOCTOSIHHAsA JJid  KOHKPETHOrO

3JIeKTPO/iBUTaTeJIA.

TakuM 06pa3oM, UCNOJIb3YSl PEKUM CTAOMJIM3ALMU HANPsHKEHUs U 3a/jaB BeqnuuHy F36,
TEeOpeTHUYeCKM MOXKHO CTaOM/IM3UMpOBaThb YacTOTy BpallleHUs Bajda IPU OTCYTCTBUH
TaxoreHepatopa. Tako# cmoco6 Ha3bIBalOT cTabuauzanued no obpatHoul 3/C aBuraress.
[IpakTUYeCcKH Ke TaKoH MeTo/ CTabUIN3ali UMeeT MeHblllee GbICTPOJEeUCTBUE U TOYHOCTD 110
CPaBHEHHUIO C METO/IOM CTAaOUJIM3aLMY 110 0OPaTHOM CBAA3U OT TaxoreHepaTopa, HO MOXeT ObITh
BIIOJIHE IpHUEMJIEM /IJIs pABHOMEPHOM HArpy3KH, MOKasblBasi TOUHOCTb 1-5%.

3.14 PexxuM CTaOUJIM3AIMU TOKA C OTPAaHUYEHHEM HaNpsKeHUs

[Ipeo6pasoBaTesib MOXKET paboOTaTh B peXHUMe CTAaOWJIM3alMM TOKa C OJHOBPEMEHHBIM
OrpaHWYeHUEeM HaNpsPKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKU H3MeHSeT
ynpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbl TAaKMM 00pa3oM, 4TOObl MOAJEpPKUBATb TOK
0OMOTKM SIKOpSl Ha 3a/JJaHHOM YpOBHEe, OJJHOBPEMEHHO C 3TUM He JO0NyCKas MpeBblLIeHUs
YCTAaBKM M0 HamnpspbkeHWto. CUTHas 3aJlaHUsI OTOOpaXkaeTcs B aMmIepax, Hampumep I3 = 27 A.
@OyHKIMS BKIOYAETCAd W OTK/YAETCs NporpaMMUpoBaHUeM ycTaBku F17=5, BeJIMUMHA
MUHUMMaJIbHOIO U MaKCUMaJIbHOIO TOKa 3ajaercd ycrtaBkamMu F21 u F22, makcuMasibHad
BeJIMUMHA HanpsikeHUs - yHkiuend F19( cM. nyHKT 7).

B 3ToM pexxume cTabUIM3UPYETCS BeJUYMHA OCTOSSHHOW COCTaBJAOLIEeN Toka sskops [s(
He cpejaHekBaJjpaThuyHoe Irms). [Ipy orpaHHYeHHH HANpPSKEHUs YYUTBIBAETCS aKTHUBHOE
conpoTuBJieHus1 Ra + Rkabesns, 3ajaBaemoe pyHkuuen F36.

3.15 PexxuM cTabUIM3aIMY HANPSXKEeHWs C OTpaHUYeHHEeM TOKa
[Ipeo6pasoBaTesib MoOXKeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpsSKEeHUS C

O/IHOBpEMEHHbIM OTrpaHWYeHHEM TOKa, B KOTOPOM CHCTeMa YINpaBJieHUs aBTOMaTH4YeCKH
M3MeHsIeT yNpaBJsiollee BO3JeHCTBUE HAa TUPUCTOPbI TAKUM 006pa3oM, YTOOBI MO/ JIeP>)KUBATH
HanpspkeHHe Ha OOMOTKe SIKOpsl Ha 3aJJaHHOM ypOBHE, OJIHOBPEMEHHO C 3THUM He JO0IMycKas
IpeBbIlIeHMs YCTaBKU N0 ToKy. CHUrHaJj 3afiaHusa oToOpaXkaeTcs B BOJIbTax, HanpuMep U3 = 150
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B. ®yHKIMS BK/IOYAETCS W OTKJKYAETCs NporpaMMupoBaHueM ycTaBku F17=6, BeanuuHa
MUHHMaJbHOTO M MaKCUMaJIbHOIO HalpsbKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMed F22( cM. myHKT 7).

3amaB BesnunHOU F36 compoTuB/eHHSI OOMOTKH SIKOpS M KabeJbHOW JIMHUU, B 3TOM
pexruMe MOXKHO JJ0OUTbCA CTaOU/IM3aLUKM YacTOThI BpallleHUs Basa( cM. Bblille 1. 3.14)

B 3TOM pexxrMe OorpaHUYMBaeTCs BeJHYMHA NTOCTOSSHHOM cOCTaBJstoLlel Toka skops Isa(
He cpeJlHEKBaZpaTU4iHoOe Irms).

3.16 PexuM orpaHU4eHUA CKOPOCTHU

[Ipeo6pa3oBaTesib MOXeT paboTaTb B peXHMe OrpaHUYeHHUs CKOPOCTH, B KOTOpPOM
CUCTeMa ylpaBJieHUsl aBTOMaTU4YeCKH HU3MeHsieT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 06pa3oM, YTOOBI YaCTOTa BpallleHHs Bajia He MpeBbICUJIA 3aJlaHHOe 3HayeHUue. DyHK1us
BKJIIOYAETCA Y OTKJ/II0YaeTcs NporpaMMUpoBaHueM ycTaBkU F17=7, a BeIMuMHA MaKCUMaJIbHON
CKOPOCTH 3aZiaeTcs ycTraBkor F32( cM. myHKT 7).

3.17 PexxuM cTabUIM3aIMU CKOPOCTHU

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexMMe CTAaOW/IM3aLUK 4YacTOThl BpallleHUs B
byHKIMM 06paTHOM CBSA3M OT TaxOreHepaTopa, YCTAaHOBJIEHHOI'O Ha Bas JBurartessd. CUrHaul
3a/laHusl Ha JMcIJIee oTo6paXkaeTcsl B 060poTax B MUHYTY, HannpuMep, n3=800 06/MuH. HumxxHuM
Y BEPXHUU NpeJies peryJUpoBKU 060poToB 3agaeTcsa GyHkuuamu F31 u F32( cMm. nyHKT 7).

JlJ1s1 IpaBUJIbHOM paboThl U MHAUKALMU B peXKUMax CTabUIM3aL U CKOPOCTH HEO6X0AMMO:

- AaKTUBUpPOBATh HHJAMKALMIO OOOPOTOB Ha JAMUCIJIee, AJ 4Yero HYXXHO YCTaHOBHUTH
3HaueHue F23=0;

- ¢yHkuueil F24 ycTaHOBUTb KOppeKTHOe 3HayeHUe 4ucaa MB/06, cooTBeTcTBylollee
KOHKPETHOMY TaxoreHepaTopy;

- ¢ynkuuert F40 BbIOpaTh AWamnasoH JJis CMrHajsa ¢ TaxoreHepartopa: 0.250 B( mo
yMmosyanuio) wian 0.30 B. [luanason 0.30 B pekoMmeHAyeTcsl ycTaHaBJIWBaTb [Jisi HU3KOrO
YPOBHS CUTHaJIa ¢ TaxoreHepartopa. CjiefyeT y4ecTb, UTO BbiOpaB AuanasoH 0..30 B, Hy>kHO ObITb
YBEpPEeHHBbIM, UTO CUTHaJ 00paTHOM CBsA3M He npeBblicuT 30 B, MHaue nponsoieT HachbllleHHe
CUTHaJ/Ia U CUCTeMa yNnpaBJieHUs MOXKeT BblIaTh MaKCUMaJIbHOe Halpsh>KeHHWe Ha BbIXOJe, 1ocjie
4ero BaJl BUraTeJis OJyYUT MaKCUMAJIbHYIO CKOPOCTb BpallleHHH.

PexxuM cTabunvsanuy CKOpPOCTH BkitovyaeTcsl  ¢yHknued F17( Hy»XHO yCTaHOBUTH
3HayeHUe paBHOoe 8). B 3ToM pexuMe peryjsaTtop u3MepsieT CUTHajJ OOpaTHOM CBA3M IO
CKOpPOCTH OT TaxOTreHepaTopa M CpaBHUBAET C 3aJlaHMeM; IPU 3TOM BeJIMYMHA YIPaBJAIILET0
BO3/IEMCTBUSI HA THUPUCTOPbI BBIYUCASETCA KAaK pasHULA MeX/y 3aJaHHOW U (aKTUYeCKOU
CKOPOCTBIO( BeJIMUMHA PAcCOI/IacOBaHUsl, YMHOXXeHHasl Ha NPONOPLMOHAIBbHBINA KO3POUIIMEHT
Kn. U3 aToro npuHuuna cjieayet, 4To pakTUUecKass CKOPOCTb OyJeT Bcerja HEMHOI'O MeHblle
3a/laHHOM, MOTOMY YTO Pa3HOCTb paccorjiacoBaHus( cTaTH4yeckasl OIIMOKA) He MOXeT ObIThb
PaBHOM HYJIIO.

Koadpouuuent nponopyuoHanbHoctu Kn 3agaerca pynkuueit F34. Bernuuna Kn 3agaerca
B npejenax oT 1 o 50, 3aBojckas ycTtaBka paBHa 10. YeM OGosbliie koadpduipeHT K, Tem
cTabu/bHee CKOPOCTh BpallleHUs U KecTye MeXaHu4yecKasl XapaKTepUCTUKaA 3JIeKTPOJBUTraTe .
[Ipu Kn=1 cTabuinsanus CKOpocTH NpaKTUUYeCKH OTCYTCTBYeT, MeXxaHHW4YecKasl XxapaKTepUCTHKa
MaKCMMaJbHO MArkas. Haubosiee yacTo mcnosb3yroT koadpduuneHT Kn B fuanasone ot 10 go
30. UpesmepHo BbICOKMH K03dPuiueHT Kn MoxkeT NpuUBeCTH K HeCcTabuabHOW paboTe
JIBUATATeJIA.
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n, 06/MuH

F34=20
F34=10

F34=5

F34=1

» M, H*Mm

Pucynok 3.3 Mexanuueckasi XapakTepHCTHUKa B 3aBUCHMOCTH OT Belnn4yrHa K03 duuuenta F34

Tak e g 3TOro pexuMa HUMeeTCsd BO3MOXHOCTb HACTPOMKH WHTErpaJibHOW W
JuddepeHIHaTbHON COCTABJISIOINIEN.

WHTerpasbHasg  cocTaBjfwollasg  NpejHa3HayeHa  JJid  [MOBBILIEHUS  TOYHOCTHU
peryJMpoBaHusl M KOMIIEHCAallUM Pa3HOCTH paccorjacoBaHud. /Jlig 3Toro uMeeTrca [iBe
HacTpoulku: F42 - ko3dpoduuumeHT HHTerpasibHOM cocTaBaswuied u F43 - penbtra A
VHTErpajibHOU  COCTABJIAIOLLEN. BesuunHa pgesnbra F43  onpegenseT  BeJIMYMHY
paccorjiacoBaHus( CTaTU4YeCKyl OIIMOKY), K KOTOpPOH OyAeT CTPEMHUTbCA YCTPOUCTBO,
HanpuMep, 100 06/mMuH. Eciu ycTaHOBUTH 3TO 3HayeHWE paBHOE HYJIIO, TO U BeJUYUHA
paccorJjilacoBaHus O6yZieT paBHOW HYJIIO U CKOPOCTb BpallleHUs OyJeT CTPEMUTHCS K 3aJlaHHOM.
BenuuuHa xe F42 6yneT onpefensiTb BpeMs, 3a KOTOpPOe YCTPOUCTBO OyJeT KOMIEHCUPOBATh
CTaTUYeCKyl OIIMOKy, 4yeM OoJsblie F42, Tem 3TO OyAeT MNpoucxoAuTb ObicTpee. Ilpu
He0OOCHOBAaHHO BbICOKOM 3HayeHUH F42 MoXeT MOSBUTBLCA KoJiebaTeabHOCThb. [lpu F42=0
WMHTerpaJ/ibHas COCTaBJAI0IasA HeaKTUBHa.

A

— —

n, o6/MuH

—

p M, H*M
PucyHok 3.4 BavsiHve UHTerpaJibHOM COCTaBJIAIOIIEN HA CTAOMIN3AlMI0 CKOPOCTH
JAunddepeHnyanbHas cocTaBagwoLas NpeJHa3HadyeHa /i pe3KOro U3MeHeHUs BhIXOJAHOTO

HaNpsDKeHUs YCTPOUCTBA MPHU CKAYKOOOPAa3HOM HM3MEHEHWH Harpy3Kd Ha BaJly U CKOPOCTHU
BpalleHUs1 JBuratess. He pekoMeHAyeTcsd MNOJKJIIOYAaTh 3Ty OGYHKLUIO 6e3 peasibHOU
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Heob6xoauMocTU. PyHKUUS HacTpauBaeTcsa Koapdunuentamu F44 u F45. Beninuuna genbta F45
ompejiesisieT NPU KAaKOM CHIKEHHH CKOPOCTH HayHeT JeWcTBoBaTh AuddepeHnHaNbHAsA
coctaBJsgwias. Hanpumep, eciu 3agaHo F45=100 06/MuH U ckopocTb 3a7ilaHus n3=500 06/MuH,
To AuddepeHHaNbHAs COCTABJSAWILAS OYAeT aKTUBUPYETCS TOJIbKO IpPU MpoBaJie CKOPOCTH
Hmke 3HadyeHUs1 500-100= 400 o6/mMuH. Eciu ke HA060POT UJET Pe3KUM cOpoC HAarpy3kKd U
NOJICKOK CKOPOCTHU BpalleHus, To AuddepeHlMasibHas COCTABJSOIAA Pe3KO yMeHbLIaeT
BBIXOZIHOE HampspKeHUe NMpu n>n3. COOTBETCTBEHHO B 3TOM NpUMepe MPU CKOPOCTH Nh, paBHOE
500 o6/MuH >n>400 06/mMuH auddepeHHaTbHASA COCTABJAWINAs paboTaTb OHa He Oy/eT.
Koadpouuuent F45 onpenesisieT pe3KoCcTh CKauka BbIXOJHOTO HaNpsiKeHHUS, 4eM KO3PpPULIMEHT
F45 Bhlllle, TeM U BBIXO/JHOE HaNpsiXKeHUe pe3ye MeHsIeTCs.

Jns  pedictBua  auddepeHUMaNbHOM  COCTaBJSIOIee HeOOXOJUMO yCTaHABJIUBATh
IJIABHOCTh XoZa ¢yHKuu F97=0, mHavye NMJIAaBHOCTH HHAue BBIXOJHOE HANpsDKeHUe 6yaeM
MEHSITbCSl He CKAa4KOM, a IJIaBHO, YTO CUJIbHO CHMXaeT 3 PeKTUBHOCTb 3TON yHKIUU. Takke
JerictBue nuddepeHMaNbHON COCTaBSOIEN OyeT ciabee BbIpaXkeHo, ecau cTouT F18=0 nau
F18=1 -o4yeHb MeJJIeHHO WJM MeJJIEHHO, YTO CBS3aHO C 6oJiee MeJJIeHHbIM H3MeEpPEHUEM
CKOPOCTH.

B pszpe ciydaeB MOXeT ObITb I1[eJ1eCO06pPA3HbIM OTPAHUYHUTDH BbIXOJHOE HaINpsKEeHHe
¢ynkuuei F16 s npeloTBpallleHUs1 Ype3MePHbIX PbIBKOB M YCUJIMHM Ha BaJly iBUTaTeJs.

15



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

n, o6/MuH

Tonbko nponopumnoHanbHas
cocCTaBndowas

lMponopunoHanbHasa n HTerpanbHas
CcocTasnsatwouimne

\ / /\ lMponopunoHanbHasa n
anddepeHumanbHasa cocTaBnsaoLwmne

MponopumnoHansHas, nHTerparnsHas u
andpdbepeHumanbHas coctaensaioLme

Harpy3ska Ha
Bany

A B

» T, cek

Pucynok 3.5 Xapakrep nepexoAaHbIX MPOLECCOB MPH PA3IUIHBIX HACTPOMKAX
[Ipumep HacTpouku [IU/[-perynsaTopa npruBesieH B MyHKTe 6.

3.18 PexxuM cTabUIN3aIMY CKOPOCTHU C OTPAaHUYEHHNEM TOKA AKOPS

PexxuM BkJIlOYaeTcsl yCTaHOBKOW ¢yHKuueirl F17 3HauveHuss, paBHoro 9. AHajoruydeH
pexuMy CTabu/IM3alMM CKOPOCTH U HAacTpaWBaeTcs TeMU ke PYHKUUAMU( CM. Bbllle), HO IpHU
3TOM /IOTIOJIHUTE/NIbHO OrPaHUYMBAET TOK OOMOTKH SKOPsI B COOTBETCTBUHU CO 3HaYeHHEM TOKa
ycTaBkH lycT, 3azlanHoro ¢yHkuuen F22. CkopocTbh orpaHUYeHUs1 TOKA peryaupyetcs QyHKIMen
F18( cM. cieayoOmui NyHKT HUXKe).

Ecnu Tok 06MoTkHU sikops [19<0,95 IycT, To ycTpoiicTBO paboTaeT B pexkMMe CTabUIU3alun
CKOPOCTHU. B ciiydae npeBbIleHHs] TOKa 0OMOTKU IKOps1 Ha 5% Bblllle 3HaueHUd ycTaBku F22( Ia
> 1,05 Iyct) ycTpoHcTBO OyZeT CHMXKATb BBIXOZHOE HaNpsKeHUe U CKOPOCThb, CTPEMSCh K
3HavyeHu1o Toka sfkops 0,95 Iyct < Ia < 1,05 Iyct. Ilpu cHuxenuu toka I1<0,95 lyct peryastop
BHOBb I€pexXoJUT B PEXUM CTAaOW/IM3aLMM CKOPOCTU M IIJIABHO YyBeJWYMBAET 4YacTOTY
BpaueHus. [1aBHOCTE Habopa CKOPOCTH Tak e peryJupyetcs GyHkureit F18.
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B aTOM pexxrMe OorpaHUYMBAETCSl BeJIMUYMHA MOCTOSTHHOM COCTaBJsAOLeN Toka skops Is(
He cpeJlHEKBa/ipaTU4yHOe Irms).

B aToM pexume wuHTerpaibHasg F42 u pguddepenHnuanvHas F44 cocraBasoime
HEaKTHBHBI U He BJIMSIOT Ha MPOLECChI PETYJIMPOBAHUSA CKOPOCTH.

3.19 YcTaHOBKA CKOPOCTHU OrPaHUYEHHUd U CTAOUNIU3AUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
OorpaHuYeHMs) 3aZlaHHbIX BeJIMYMH C noMouipio ¢yHkuuu F18. B pexumax crabuausaunuu
CKOpPOCTHU ee 3HayeHUe ompejiessieT BpeMs peakLiMM Ha M3MeHeHHUe ckopocTd. PyHkuusa F18,
MOeT NIPUHUMATb 3HAYEeHHUS:

- 0 - oueHb MejyeHHas. CKOpOCTb CTabUJIM3aLMU WJIM OTPpaHUYEHHUS] MaKCUMaJbHO
MeJJIeHHas, IpU 3TOM [JOCTUraeTcl HaWboJibllasg TOYHOCTb CTaOWIM3aluMU. TOYHOCTH
CTabWIN3alMd HaNpsDKeHUs WM Toka — 1% OT HOMMHA/JIbHOTO HaNpshKeHUsl CeTH, BpeMs
CTabWIM3allMM IPU CKauyKe CeTeBOro HanpsiXKeHus UM Harpy3ku Ha 10% - 5..7 cek;

- 1 - MmepsieHHasa. CKOpOCTb CTabOMJIM3aL UM UM OTPaHUYEHUSl MAaKCUMMaJbHO MeJJleHHas,
Ipyd 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3aluM. TOYHOCTb CTAOU/IM3ALUHU
HanpshKeHUs WM Toka - 1% OT HOMHHAJIbHOTO HaNpsKeHUs CeTH, BpeMs CTabuJIM3aluu NpU
CKa4Ke CeTeBOT0 HaNpsXKeHUA UM Harpysku Ha 10% - 8..10 cek;

- 2 - cpegHsaa. CkoOpoCcTb CTabW/IM3allUM WJIM OrFpaHUYeHUs CpejAHsAsd, NPU 3ITOM
JlOCTUTraeTcsl CpesHAsA TOYHOCTb CTAbWIM3alMUd. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
TOKa - 2-3% OT HOMHMHAJIbHOTO HaNpsXKeHUsl CETH, BpeMsl CTabUIN3al MU IPU CKayKe CeTeBOro
HanpsiKeHUs WM Harpysku Ha 10% - 3.4 cek;

- 3 - obicTpas. CKOPOCTh CTaOUIN3ALMU UM OTPAaHUYEHUS ObICTpasi, IPU 3TOM TOYHOCTh
CcTabuan3alMy HU3Kasd. TOYHOCTb CTAOW/IM3allMM HanpsbKeHUss WJIM Toka - 3-5% oT
HOMMHAJILHOTO HaNpshKEHUS CeTH, BpeMs CTAOW/IM3allMU NPU CKayKe CeTeBOr0 HampshKeHUs
uay Harpysku Ha 10% - 2.3 cek, BO3MOXHO IepeperyjupoBaHue( Kosie6aHHS) BBIXOJHOMN
BeJIMYMHBI;

- 4 - ouyeHb ObIcTpas. CKOPOCTh CTAOUIM3ALUN WM OTPAaHUYEHUsI ObICTpasi, IPU I3TOM
TOYHOCTb CTAaOW/IM3alUM HU3KasA. TOYHOCTb CTAbMIM3alMU HaNps>KeHUs WK Toka - 3-5% oT
HOMMHAJILHOTO HaNpshKeHUs CeTH, BpeMs CTAOW/IM3allMyi NMPU CKayKe CeTeBOr0 HalpshKeHUs
iy Harpyskud Ha 10% - 1.2 cek, BO3MOXHO IepeperyjupoBaHue( Kosie6aHHs) BBIXOJHOHN
BEJINYHHBI.

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

TOPMOXKeHHS U300paKeH Ha pUCYHKe 3.3.

Jl1s1 6oJiee GBICTPOro TOPMOXKEHUsI HEOOX0MMO yCTaHABJWBATh MUHUMAJbHOE 3HaUYeHHe
BpeMeHu ¢yHKIMM F12 nyiaBHOro ocraHoBa. JJIMTE/NbHOCTh TOPMOXKEHUs orpaHuyeHa 25-30
CeKYH/, BO BCeX pexuMax.

Crioco6 TOpMOKEeHUS 3aBUCUT OT 3HaYeHUs OT 3Ha4eHUsA GyHKuuu F25:

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

- F25=1 - TopMoO)XeHMe NPOTHUBOBK/IIOYEHHEM B OQYHKLMHU CKOPOCTH, TO €CTb NyTeM
M3MeHeHHS NOJIAPHOCTU HaNpsihKeHUs BO30OYXJeHUs U IMOYTU OJHOBPeMEHHOM mojaye Ha
06MOTKy sikopsa HanpspkeHus UtopM( 3amaetca ¢yHkuued F27), KOHTposMpyss NpU 3TOM
CKOpPOCTb BpallleHWs BaJla [0 CUTHa/lly OT TaxoreHeparopa. Ilocse JocTuxKeHUA CKOPOCTH
BpallleHHsl BeJIMYUHBI N OTCEYKH, onpejiessseMoil pyHkiyen F38, HanpsikeHue ¢ 00MOTKU KOS
cHuMaeTcs( ecav F37=1) uau njiaBHO yMeHblIaeTcsd A0 HyJs B TedeHHe 0,5 cek( foTopMoKeHHE
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
¢yHkuuu F97 y perysisiTopa yMeHbIIAeTCsI CKOPOCTb PEaKIMK Ha HAaOpOC Harpy3Ku B peXXUMe
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 3a1uThl
B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:

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

B) 3amuTa OT mneperpysku 3JeKTpPOJBUraTesisl MpeJHa3HAauyeHa /[Jil COXpaHeHHUs
paboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI U THPUCTOPOB B CJIyyae MpPeBbILIEHUSI TOKA HOMUHAJIbHOTO
3Ha4YeHHUs. 3allluTa yCTaHABJMUBAaeTCs MporpaMmupoBaHvueM PpyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJISIETCSI HOMMHAJbHOE 3HauyeHWe TOKa SIKOpsA W BO30OYXK/JeHHUs
asekTpoaBuraresid. Ilo ymosyaHuio 3HadyeHue F28 w F29 paBHO HOMHHAJIBHOMY TOKY
npeob6pasoBaTessi(  CM. NYHKT. 7) Mukponpoueccop  HenpepbIBHO u3MepsieT
CpelHeKBaJ[paTU4YHbI TOK Harpy3kud Irms ¥ HakamiMBaeT 3HauyeHUe BpeMs-TOKOBOTO
VHTerpaja M CpaBHMBAeT ero C yCTaBKOM, NPU NpEBBILIEHUH KOTOPOW CHUMAeT HMIYJbChI
ynpaBJieHUsl C TAPUCTOPOB U OTOOpaXkaeT Ha JucIiee coobuieHue. Pabota npeobpa3oBaTelis
6JIOKHpyeTCcsd Ha 3 MHUHYTHI, 10OCJ€e Yero OH NmepexoJuT pexuM ‘[0TOBHOCTBH” ecau MmojaHa
koMaHga “Cromn”.

[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”.

M) 3auyTa oT pbIBKa — BKJOYAETCI WU OTKJIOYaeTcd pyHkuuer F97. Bo BKkIOUeHHOM
COCTOSIHUM 3Ta 3alljiTa OTPAaHUYMBAET CKOPOCTb HapacTaHWs yNpaBJSOLIEr0 CUTHala, 4YTO
3alMIaeT JBUraTesb OT pe3Koro Habopa CKOpPOCTH, HalpuMep, MPU OLIHUOOYHBIX JeHCTBUAX
omeparopa

K) s3amura oT BHyTpeHHed HeucnpaBHocTH “Omb5 HeT cBa3u Mexay maatamMu”
bUKCHUpyeTCsA MPU OTCYTCTBUM 06MeHa JJaHHbIMU MeXy IaTaMu. [[py BOSHUKHOBEHUH 3TOH
aBapHM YCTPOUCTBO He MOXKET QYHKIIMOHUPOBATh, TPEGYETCS PEMOHT.

3.24 HacTpoHKu

B perysisaTope npefycMOTpeHa BO3MOKHOCTb HACTPOUKU:

A) Jlna u3sMeHeHUs mopora cpabaTbIlBaHUS 3allUMThl OT KOPOTKOr'0 3aMblKaHUs B BepXHel
yactu matel TPM-ZVEL A5 mnpeaycMoTpeHo 5 mosoxkeHud Jjg xkamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavanbHO Ha
npeAnpUsATUUA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS M0 aMILIUTYJe 0KoJ0 2,5-3*IH,
rAe [H - HOMUHa/IbHBIN TOK pery/stopa. B jileBoM BepXHEM YrJy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJsibHble Touku “K3”. HanpsbkeHue, u3MepeHHOe MeXJy STUMHU TO4YKaMH, He
COOTBETCTBYET MoJioXKeHUIo | 1-]5, 3aMKkHyTOMY J>kamnepoM, a paBHo 1,7 B, 1,4 B, 1,03 B, 0,78 B,
0,62 B cOOTBETCTBEHHO. JTO HaNpsi>KeHHe ompejesisieT TOK cpabaThiBaHMs 3auUThl no K3.
BesnnumHa TOKa cpabaThiBaHHS MPSIMO-NMPONOPLMOHANBHO HAaNpSKEHUI0 3TOM ycTaBkU. [lpu
HEOOXOJUMOCTU YyBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXXHO I3TO HaNpsKeHUe
YMEHBLIUTb, /15 3arpy06J/ieHUs1 - HA060POT HanpskkeHUe ycTaBKU K3 yBesIUYUTb.

[IlpyHuMas pelieHue 0 HEOOXOJUMOCTHM U3MEHEHUs] HACTPOMKU 3alllUThl OT KOPOTKOTO
3aMbIKaHUS, c/le/lyeT NIPUHUMATh BO BHUMaHUe:

- ecqUd pKaMIep CHAT, HU OJHO U3 MoJioKeHUW |1-]5 He 3aMKHyTO, TO 3aljUTa He
cpaboTaerT;

- ObIBaeT cUTYyalus, Korja 3auura oT K3 cpabaTbiBaeT Npy TOKe, U3MEPEHHOM KJIelllaMH,
MeHblleM 4yeM [H. JTo He 00f3aTe/JibHO TOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3allUThI, IOTOMY YTO 3alllUTa CpabaThIBaET MO aMIJIUTYJTHOMY( MTHOBEHHOMY) 3HAaYE€HHUIO TOKA,
a He [NeWCTBYWILIEMY WM CpeAHeMy. JTO 4Yalle FOBOPUT O TOM, YTO BEJMKO aMILIUTYyJHOE
3HavyeHUe ToKa( NukK-pakTop). [lonbITka 3arpyobUTh UK MOJHOCTHIO OTK/IOYUTD 3alUTy OT K3
MOXXeT NpPUBECTH K BBIXOJAY THPUCTOPOB M3 CTPOS - BeAb OHU [ONYCKAIOT HEKOTOpOe
npeJieJibHOe 3Ha4YeHWe MITHOBEHHOTO TOKa, a 3aBOJCKasl HAaCTpOWKa KaK pas npeAycMaTpUBaeT
cpabaTbIBaHUE 3aUIMTHI [IJIs1 HEMPEBbIILIEHUS 3TOTO NpPeJie/IbHO-A0MyCTUMOro 3Ha4eHus. B aTom
c/lyyae U3rOTOBUTEJIb UMEET MPaBO OTKAa3aTh B 6€CMJIATHOM rapaHTUHHOM 06CTy>KUBaHUH.

b) IlokasaHus JaTyuka TOKa. B ciydyae, ecim TOK OOGMOTKHU SKOpSl, U3MepeHHBbIN
baKTHU4ecKH, pacXoAUTCA C JAaHHBIMH, OTOOpa)kaeMbIMH Ha JAMCIJIEe, MOXKHO NPOU3BECTH MX
NoACTPOUKy. [l noacTpoiiku cayxaT ¢yHkuuu F102 "kla +”, F103 "kla -”. [loka3aHusa Toka Ha
JIACIlJIee U3MEHSIOTCS PSIMO-NIPONOPLMOHATIbHO U3MEHEHHIO 3TUX KO3PUIIMEHTOB.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:
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- pynkuyueit F94 BoicTaBJisieTcs 3HaueHUe 1( u3aMepeHue o "nar0CoBOMY” aTUUKY). [lanee
CpaBHMUBAeTCA BeJMYMHA TOKa [d, U3MepeHHas KJ/ellaMH, C OKAa3aHUSAMM Ha JHUCIJIee U IpHU
Heo6XOAMMOCTH IPOU3BOAUTCA KOPPEeKTUPOBKa KoadpdurneHnTa GyHkuueit F102.

- ¢ynkuuer F94 BbicTaBssieTcsl 3HayeHUe 2( M3MepeHHe MO0 "MUHYCOBOMY [ATYHUKY).
Janee cpaBHUBaeTCA BeJIMYMHA TOKa I, U3MepeHHas KJelllaMH, C NOKa3aHUAMU Ha AUCILIee U
IIpY HE06XOAUMOCTH NPOU3BOAUTCS KOPPEKTUPOBKA KoapdunmenTa pynkuuen F103.

- ¢ynkuyuer F94 ycraHaBauBaeTcs 3HayeHue (0 u3MepeHHe OT 00O0OUX [AATYMKOB) U
poBepsAeTcad NpPaBUJBHOCTb MOKa3aHUM Ida. BesumynHa Irms npu 3TOM HM3MEHUTCA
aBTOMaTHUYeCKH; ee KOppeKTUPOBATh He TpebyeTcs.

[IpyHKMMasn pelleHUe O NMOACTPOMKe MMOKAa3aHUM TOKa, clefyeT UMeTb B BUAY Cefyloliue
dbaKTopBkI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYH HayaJbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JlaTYMKOB TOKAa MOTYT ObITh HEJOCTOBEPHBI WJM BOOOILE HyJIeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- [ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
HWCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He wusMmepsiomue TRUE RMS, MoxxHO
MCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOMJAJIbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOoCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30oBaTh Kiely
¢upmbl "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% oT HOMHUHAJILHOTO TOKa Npeobpa3oBaTeJis;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThIBaHHIO 3aLIUT OT
neperpy3skd HJM KOPOTKOrO 3aMblKaHUsl - JIMOO CJMLIKOM 4YacToe U HeOoOOCHOBAaHHOe
cpabaTbiBaHMe J1M60 HA060POT OTCYTCTBUE WJIM CIMIIKOM MeJiJIeHHOe cpabaTbiBaHUs. B ciayyae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CY>KUBaHUU.

[lpy npoBeseHUM onepanydil MNOACTPOMKHA INOKa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PeryJUupyeMyto BeJIJMYMHY Ha JUCILIee, [Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHUs.

[logcTpoiika Moka3aHUM TOKa BO30OYXJEHHUs OCYLeCTBJSAETCS aHaJOTHUYHO C MOMOUIbIO
¢yukuuu F106 KIB.

B) HacTpoiika noka3aHui Hanps»KeHUs Ha JUcCIjiee. 3a U3MepeHHe HalpsXKeHHsI OTBeYaeT
miata A6( camast HUKHA). C JIeBOUM CTOPOHBI IJIAThI €CTh PeryJupoBoYHbIN pe3uctop R13, R14
v R15 oTBevarouuil 3a yCTAaHOBKY HYJisl BbIXOJJHOTO HAaNpPSDKEHUsI HA 0OMOTKe SIKOpsi, 0OMOTKe
BO30Y>K/IeHUS1 U BEJIMUMHBI 060POTOB Ha Bajly ABUraTeJsisi COOTBETCTBEHHO. C MpaBOM CTOPOHBI
- pe3uctopbl R7, R8 u R9, macuitabupywiide Ko3apduLMeHT Mepeaadyd OT U3MEPUTEbHOU
IJIaThbl K MOKa3aHUAM [UCIJIes MO0 HAaNpSHKEHUI0O Ha SIKOpHOW o6moTke Us, Ha 0OMOTKe
Bo30OyaeHHss UB M 000pOTbl 3JIEKTPOABUraTesiss IO CUTCHaJIy C TaxoreHeparopa
COOTBETCTBEHHO. Pe3UCTOPBI MOTYT ObITh TPY/HO IOCTYIHbI U3-3a XKT'yTa IPOBO/OB.

Jl1s1 o CTPOMKYM NMoKa3aHUM HanpsikeHUs sskops Ust Ha Aucijiee HEO6X0JUMO OTKJIIOYUTh
damuty oyHknued F95, nmanee mojgaTh komaHay “Pa6oTa”, BbICTaBUB HyJieBOe 3ajaHUe.
3adukcupoBaTh kHonkou "®” BennunHy Usa Ha gucniee. Yo6eAuThCs, YTO HAa MNOJK/IOYEHHOU
Harpy3ke HyJieBoe HalpshKeHHUe U J0OUThCs MOKa3aHUM HyJis Ha JUCIJee IOBOPOTOM I'OJIOBKH
perysinpoBo4yHoro pesucropa R13.

Janee nogHATH BbIXOAHOe HanpsxkeHue 10 60-80% oT MakcMMaJIbHOTO U pe3ucTopoM R7
OTperyJMpoBaTh NOKa3aHUs Ha AUCILIee, JOOUBIIUCH COBNAZleHUs] C U3MEPEHHBIM 3HAUYEHUEM.
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H3mepsaATh HamnpsikeHMe HeOoO0XOJMMO NpPUOOpPOM, 00JaZjal0lMM CIIOCOOHOCTbIO H3MepPATh
cpeaHekBaZpaTtuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHuss HACTPOMKH pEKOMEH/YETCs
BKJIIOYUTD 3alUTy PyHKLMelr FO5.

AHaJIoOTMYHO HACTPaWBaAlOTCS OKAa3aHUS HanpsKeHUs Bo30yxaeHus UB pesuctopamu R14
u R8, mokazaHus o6opoToB n - pesuctopamu R15 u R9. [lpu moxacTpoiike BesaruyuH UB U n
peKoMeHyeTCA OTK/IYUATH 3aluThl F93 u F96.

Tak >xe M0OKHO OTKOPPEKTUPOBATh MOKAa3aHUS Ha AuUCIIee ¢ noMoubio ¢pyHkuui: F107 -
HanpspkeHue sikops, F109 - Hanpsi>keHUe BO36YKJeHHUS.

[Ipu BpalleHHMU Bajia B pa3HbIX HaNpaBJIEHUSAX MOKa3aHUs CKOPOCTU Ha JAUCILJIEE MOTYT
ObITh pa3JIMUHbI MPU OJAHOM U TOH ke paKTUYeCcKOH ckopocTH. /il KOppeKLUU MOKa3aHUH
ckopoctu cayxat ¢yHkuuu F110 kn Bmepes u F111 kn Hazaz, ¢ MOMOIIbIO KOTOPBIX MOXHO
JlOOUTBHCS OIMHAKOBOCTHU NOKa3aHUM Npu BpaileHuu “Brnepen” u "Hazag”.

3.25 HWcnosb30BaHUe KHONKHY “ABapuiiHOe OTK/IOYeHUEe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsKeHHEe C HarPy3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUWH BHEIITATHOM CUTYallUH, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka nmeeT $pUKcaluIo CBOETO M0JI0XKEHHUS.

[Ipy HaXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIOMOIaTeJbHOTO NUTAHUA, IPU 3TOM
IJIaThI yIIpaBJeHHUsl 06eCTOYMBAIOTCA U MMIIYJIbChI yIIpaBJIeHUsl Ha TUPUCTOPHI He MO0 TCA.

3.26 YripaBJieHue 1eNbl0 BO30YK/1eHUH

BeixoiHOe HampspkeHWe NUTaHUsS OOMOTKMU BO30OyXK/JeHUs1 - Heperyaupyemoe, 220 B
nocTossHHOro Toka. OHo ¢opMUpyeTca NyTeM BbIpsAMJIeHUs oJHoda3Horo HanpskeHus 220 B,
noZiaBaemMoro yepes apromat QF1, cymMupyemoro ¢ BoJibTO106aBKOM OT TpaHcPopMaTopa. ITO
HanpspkeHWe TNoJaeTcs Ha OoJHOo(asHbIM JAMOJHBIM BBINPSAMUTENb 4Yepe3 mnyckaTeab KMI.
[lyckatenbr KM1 BkitouaeTcs niatou ynpasjeHnus( pesne K3) npu nepexozie B pexxum “PaboTa”.

M3MeHeHHe TNOJAPHOCTU HaNpsKeHWs Ha OOMOTKe BO30yXJeHus IpU peBepce
ocyuecTBasgeTcs nyckateasmu KM2-KM3, ynpaBssieMbIX OT IJaThl yrnpaBJyeHusi( pese K2).
[locneoBaTe/IbHOCThL TNepekOYeHUs ciaeayrowmad. [locie mosydyeHWss KOMaHZbl Ha peBepc
npeobpa3oBaTe/ib CHayaJla yMeHbIIAeT BbIXOJHOe HalpshKeHHWe NMUTaHUs 0OMOTKHU SIKOps [0
HYJIdl, lajlee pa3MbIKaloTc KOHTakTel KM1, mocie yero cnycTs BpeMs 3a/iepKKH, onpejesseMoe
yctaBkou F39, nepexsroyatorca nyckatesn KM2-KM3, nanee Bkiwyvaercsa nyckateab KM1, a
HanpspkeHWe MUTaHUsl SIKOPHOM OOMOTKM HapacTaeT B COOTBETCTBUE C CUTHAJOM 3aJaHUs.
Takoi anropuTM obecreyrMBaeT HauOOJbIIMU CPOK Cayx0bl nyckaTesnelt KM2-KM3, Tak kak B
3TOM CJy4yae pa3MblKaHUe MUTAHUSA LelU BO30YXKJeHUsA NPOUCXOJUT 10 CTOPOHE NIepeMEeHHOT0
TOKA, a He IOCTOAHHOTO.

3.27 Yupassienue no untepdericy RS-485 no npotokoay ModBus RTU

PerynsTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdericom RS-485. [To yMosiyaHuo
3Ta mJjiaTa He UJeT B KOMILJIEKTe MOCTaBKU. Ee He06X0UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Ecniv npu nmepBOHaya/lbHOM MOCTaBKe IJlaTa He Obla 3aKa3aHa, TO €e MOXHO [JJOKYNHUTb
OT/IEJIbHO.

s ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTDb 3HaYEHHUE a/ipeca YCTPorcTBa B MHGOpPMAIMOHHOM ceTH pyHKLMel FI9;

B) YcTaHOBUTB 3HaUYeHHe CKOPOCTH llepefiady JaHHbIX pyHknueit F100;

B) [Ipu HE06X0JUMOCTH MoAABaTh KoMaHAy “PaboTa” ¥ U3MeHAThb 3HAaYEeHHE 3a/]al0Lero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHuss o¢yHkuu F1=2 u F2=6
COOTBeTCTBEHHO( CM. IyHKT 7). boJsiee nofpo6bHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEISA.

23



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

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 O0OCJHyKMBAaHUM HEO0OXOJAMMO OTKJIYUTbH Npeobpas3oBaTesib U MOJKJIOYAEMbIe
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 Tlpu skcnjayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHus «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAHOBOK MNOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIYaTAL[MU 3JIEKTPOYCTAHOBOK NMOTPEOUTENTEN».

4.6 ,Z[J]H 3alIHThI o6c11y>}<1/1Banu_1ero IepcoHaJsia Hp606p830BaTeJIb AOJIZKEH OBbITh 3a3€MJIEH.

4.7 TlpeobpasoBaTesb He MOXeT OBbITb MCIOJIb30BaH KaK pa3befUHUTENb LeNu WIU
H30JIMpYyIollee YCTPOUCTBO.

4.8 Eciu ciayvyaliHas nojavya HalpspkeHHe Ha Harpys3Ky NpefCTaBjseT ONAacHOCTb [
nepcoHasa WJM O000pyJlOBaHUS, TO Mpeobpa3oBaTesib HeOOXOAWMO MOAK/IHYATh Yepes
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CHCTeMOM 6e30MaCHOCTH.

4.9 Pabora npeobGpasoBaTessi  CONPOBOXJAeTcs  BblAeseHueM  Temaa. /Juas
npeJl0TBpallleHUs eperpeBa, BbIX0/a U3 CTPOs M IpeJ0TBpallleHUs Noxapa Heo6X0AUMO:

A) ycraHaB/MBaTh Npeobpa3oBaTe/ib HA HETOPIOYYI0 NOBEPXHOCTD;

B) HefomycTHMO ycTaHaBJMBaTh NPeo6pa3oBaTesib B MJIOX0 BEHTUJIHMPYEMBIX MeCTaX U
MeCTax C BbICOKOH TeMIlepaTypoy OKpy:kalolleil cpe/ibl;

B) npu ycTaHOBKe Heo6XoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 NepUMeTpy Npeobpa3oBaTeJis.

5. MoHTaX Ha 0G'bEKTe.
5.1 CnenyeT ycTaHOBUTH NpeoOpa3oBaTe/ib Ha IITATHOE MECTO U HAJIEXKHO 3aKPEMUTD €rO0.
5.2 3a3eMsiUTh Ipeobpa3oBaTesib B COOTBETCTBHE ¢ TpeboBaHUAMU [1Y3.
5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3W, IPe/lHAa3HAYEHHbIE COeJUHEHUS C MUTAIIIEN CEThIO,

Harpy3KoH, yCTpOHCTBaMU ynpaBJieHHUs.

5.3 CeyeHHe CUIOBBIX IPOBO/JOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.
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5.4 llenu aaa mojayd CUTHAJNOB YIpaBJieHUS CJAeAyeT BbINOJHATbL BUTBIMU MNapaMu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, [IJisl Y4ero peKOMeHAYEeTCd UX KOHI[bl TIATEJbHO 3aUMCTUTDb U
06JIyIUTb UJIM ONPECcCOBaTh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsl Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MIPOBO/IAMHU, CO3Jal0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaw,
npuBeseHHbIM B [IpusioxkeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyolLMe e CTBU:

A) mpousBecTH MNOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayeCcTBe TECTOBOM Harpy3Kd peKOMeHJyeTcs NOJKJIIOYUTh JIaMIlbl HaKaJUBaHUSA MOLIHOCTBIO
100-150 Br;

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUs,
3a3eMJIeHUA, OTCYTCTBUU KOPOTKOI'0O 3aMbIKaHUSA Ha BBIXO/I€;

be3 mojk/JIOYeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O IPaBUJbHOW WJIH
HeNnpaBUJIbHOU paboTe BBINPAMUTEJIS.

B) mnojaTh HampsikeHUe Ha Ipeo6pa3oBaTesib, IPU 3TOM BCe CBETOAMOJbI Ha NepeJHel
naHeJsiu mKada J0KHbl KpPaTKOBPEMEHHO 3aropeThCsl U NMOracHyTh, Ha JUCIJIee B TeyeHUe 10
CeKyH/| [J0/bDKHa OTOOpPasUTbCA HaAIMCh TeKylled MoJesH NpeobpasoBaTesiss U BK/IOYAIOTCA
BEHTUJIATOPBl oOxJaxJeHUs. [lanee Ha Juciiiee OTOOpasuTbcAd HaAnucbh ‘[0TOBHOCTB” M
TeKylllee 3HauyeHWe CUTrHasia 3aZaHusd( HampsbkeHus WM Toka, Hanpumep Us=50 % ). 3to
O3HayaeT, YTO Npeobpa3oBaTesib FOTOB K pab0Te U NPOrpaMMHUPOBAHHUIO.

6.2 Ilo ymosyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKU: Mojadya KoMmaHAbl “Pabora”
OCyILIeCTBJIAETCA MEeCTHO TyMOJiepoM C JIMLEBOM I[aHesJM, CUTHaJl 33/aHus [0JaeTcsd
BCTPOEHHBIM [IepEeMEHHbIM Pe3UCTOPOM, PEXKUM — OTPAaHUYEHUS TOKA.

[Ipy nepBoM BKJIIOYEHUH HA TECTOBOM HAarpy3Ke peKOMEeHJYeTCs OTK/IIOYUTb 3allUTy OT
NI0TepH N0J1s1 BO30YXAEHUS, [J151 4ero cjeyeT YCTaHOBUTb 3HaYyeHUe ¢yHKuuu F93=1.

[lepeBeauTe Tym6sep “PaboTa” B mosioxkeHue “Bkur”.

[Ipu 3TOM JlO0/I>KEH pa3faThCs LIeJYOK cpabaThiBaHUS KOHTakTopa KM1, yepe3 KoTopbid
nojaetcs HanpsbkeHue 220 B Ha 06MOTKY BO30y»KJeHHUs — NPU 3TOM JaMIa, NOAK/IOYeHHas
BMECTO OOMOTKU BO30YX/J€eHUs SPKO BCIbIXMBaeT. /lajiee pydyKy NepeMeHHOIo pe3ucTopa OT
OJIHOTO KpalHero mnoJIoXKeHHUs A0 Apyroro. Y6eauTecb NpPU 3TOM, YTO Ha NOAKJIIOYEHHOH
Harpyske( Jamnax HaKaJMBaHWUsl) M3MeHseTC HalpshKeHHe B COOTBETCTBUE C CUTHAJIOM
3a/laHuA.

6.3 llepeBesuTe pyuky TyMb6Jiepa "HanpaBieHune” B Apyroe noJioxkeHue. Yoenurecb npu
3TOM, YTO U3MEHHUJIACH MOJISPHOCTb HANPSXKEHUS MTUTAHUS 0OMOTKHU BO30YKAEHUS.
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6.4 PaboTa B pexxuMax CTabUIM3al U CKOPOCTH.

[lepes BKJIWOUYEHUEM YCTPOWCTBA HEOOXOJUMO YOeJUTbCS B TOM, YTO MOAK/IIOYEH
TaxoreHepatop. [lo/sisipHOCTh NOJAK/IIOYEHHS] TaxoreHepaTopa He HMMeeT 3HadyeHWs, "TC” U
"MUHYyC” TaxoreHepaTopa yCJI0BHBI.

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

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

[loce aToro 06ecTOYMTH [ABUraTesb, YCTAHOBUTb OJMH M3 PEXUMOB CTaOW/IU3aALUU
ckopocTH, Hanpumep, F17=8 u onpo6oBaTh B paboTe.

6.5 PekomeHngauuu no Hactpoiike [IU/[-peryasTopa

['1aBHOe — He CTPeMHUTCS BbICTABUTh HEO60CHOBAHHO 60JIblLIMe 3HaYeHU KO3QPHUIIUEHTOB
[IU/I-perynaropa.

A) HacTpoiika npomnopuyoHaJbHON cocTaBaswilei. [lo yMonuanuio koadpounuent F34
paBeH 10, pekoMeHAyeTCcs Ha4MHATb ONPO6GOBaHHE peXHMMa CTAabWIM3aL MU CKOPOCTH C HETO.
CnenyeT ob6palaTh HAa paBHOMEPHOCTb BpallleHUs 3JieKTpo/BuraTed. [Ipu oTcyTcTBUU GUeHUN
Y HEepaBHOMEPHOCTH X0Jla MOXXHO yBeJH4YMBaTh Ko3dduuueHT F34, mocTteneHHO Halgsa TOT
npejies, Ipu KOTOPOM JiBUraTe/lb HauMHaeT paboTaTb HeycTol4uBo. [locsie Toro Kak mnpejes
Hali/leH, peKOMeHJAyeTcsl YMeHbUUTb Ko3poduuueHT Ha 1/3 paa obecriedyeHUS HaAJlEKHOU
yCTOMYMBOM paboThl. [Ipy 3TOM HYXHO 3aMeTHUTb BeJMYMHY PaCCOIacoBaHMsA( CTaTUYECKOU
OIIMOKH) HA X0JIOCTOM XOJY UM MUHUMaJIbHOU Harpyske:

dn xx=n3 - n,

rae dn - craTu4eckas OIIMOKA Ha XOJIOCTOM XOJY, N3 — CKOPOCTb 3aJjlaHus, N — TeKyllas
ckopocThb BpaueHus. Hanpumep, n3 = 1100 06/mun, n=1000 06 /mMuH, Toraa dn xx = 1100-1000
=100 06 /MHUH.

B) HacTpolka MHTerpajbHOM cocTaBjswllell. WHTerpasbHasg coCTa/sAolasl MO3BOJSET
NOBBICUTh TOYHOCTb PEryJMpPOBaHUs], KOMIIEHCUPOBATh CTATUYECKYI0 OIIMOKY, BO3HTKAIOILYIO
IpU MPONOPIHOHAJBHOM peryjupoBaHuu. Heo6xoAuMMo BbICTaBUTH 3HaueHUe JesbThl F43,
MeHblle yeM dn XX, U13MepeHHOU B mpe/blAylleM nyHKTe. HanpuMep, B npuMepe Bbillle dn XX =
100 06 / MHH, TO3TOMY HYKHO BbICTAaBUTb 3HaueHHe MeHblie, Hanpumep, F43=50 06/MuH.
Bennuuny koadpounuenta F42 noadupalOT 3KCIEPUMEHTAJbHO, HAauMHAsi C HEOOJIbIIUX
3HayeHu# F42 = 10..15 u npu HeoOGXOAUMOCTH yBesauuuBas. Ecium Harpyska paBHOMepHas U
auddepeHuanbHas coctaBiaswoimas( cM. NyHKT B) ucnosib3oBaTbcsd He OyZeT, TO MOXKHO
ycTaHoBUTb F43 = 0, Torga peryasatop Oy/leT CTPEMUTBHCS CPABHATb CKOPOCTb peaibHYI CO
CKOPOCTBIO 33/IaHHOU:

n = ns.

Ecnin pguddepeHnyanbHas cocTaBisolas O6yJeT HCHO0JAb30BaTbCsd, TO PEKOMEHAYeTCs

ycTaHaBJAUBaTh F43 X0Ts 66 HEMHOIO 60JIbIIIE HYJIS.

B) HacTpoiika fuddepeHMaTIbHON COCTaBJISAIOLIENR UMeeT CMBICI /11 pe3KO-llepeMeHHON
Harpy3kd. OHa MO3BOJISET YMEHBIIUTb CKAaYKU CKOPOCTH INpU pe3KoM Habpoce U cbpoce
Harpysku. HeobxofuMo ycTaHOBUTBH [JenbTy F45 6osbuiyio, yeM dn XX, B HalleM NpHUMepe
oosibiie yeM 100 o6/MuH, HanpuMmep 150 06/MuH. 3TO OyAeT O3HA4YaTh, YTO NPU PE3KOM
CHM>KEHUU CKOpOCTU HMXKe n=n3-F45=1100-150=950 06/MuH wuau npeBbilieHUd n3=1100
06/MMH NOAKJIIOUYUTHCA B paboTy AuddepeHLMalbHasA COCTaBAdg0LIasA. A B AMana3oHe CKOPOCTH
or 950 mo 1100 06/MuUH oHa paboTaTb He OyAeT, 3TOT JAUANa30H CYUTAETCSA YCJIOBHO
HOPMaJIbHBIM, B KOTOPOM ee JIeliCTBUe He TpebyeTcsl.
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Bennuuny F44 cnepyeT noj6upaTh 3KCIIEpUMEHTANbHO, HAUMHAs C HEGOIbUINX BEJTUYUH.
CrnenyeT moHUMAaTh, YTO pe3yabTaT paboThl AuddepeHMaTbHON COCTABJIAIOLIEN MOXKET ObITh
He BCer/ja CTabuJIbHbIM.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXHUMe
“IIporpammMupoBaHue”. YTOObl BOWTU B 3TOT pPEXHUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBPEMEHHO HakaTb KHOMKY “I[lporp”, mpu 3ToM Ha JAMCIJIee KPATKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIMUU:

F1 cnocob ynp.

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

7.2 Be160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMme “IIporpaMMupoBaHue” 0CyIIeCTBISETCS Nepexo OT
OZJHOM HAaCTPOUKHU K [ PYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKylllee 3Ha4eHHe QYHKIUHY, HAlpUMeD:

F1 cnocob ynp.
0 - Tymbnep

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

Jis1 Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucCIJiee KPAaTKOBPEMEHHO OTOOpa3vUTCAd HaJMHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUsT QYHKIUMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MO>KHBIM
HaBUTaLUs N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPaHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKe UHJMUKATOpPa UCUYe3HET, a 3HayeHHe QYHKIMK He COXPAaHUTCS,
B UeM JIerko y6eAuThCs,, HOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLHUH, [IJIsT Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 OYyHKIIMU U UX 3HAYEHUSI.
[IporpamMmmupyeMble GYyHKIIMU Tpeobpa3oBaTesis Nepedyuc/ieHbl B Tabaune 7.1.
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Ta6sinna 7.1 [lporpaMmupyeMblie GyHKIIUU

®yu- | Hapgnuch Ha
KLU | HMHJAMKaATOpe

OnucaHue

Onpepensger crnocob6 mpaBJieHUsd: KoMmaHaa “Pa6ora” mojaeTcds MeCTHO HIIH
F1 croco6 yrmp. pea yup A 4

JUCTAaHLIMOHHO
3HaueHHe Hagnucob [TosicHeHue
0 TvMBIIe Komanja “PaboTa” mojjaeTcs nepeBoioM pyKOSITKU
y p TyMOJiepa “PaboTa” B mosiokeHue “Bkir”
Komanga “Pabora” mnogaeTcs mnyTeM 3aMbIKaHHUs
1 JUCTAHIIMOHHO KjeMM 6 H 7 KJIeMMHOH KoJyiogku X1 1iaThbl
ynpaBJieHusi
2 modbus Komanga “Pa6oTa” nojmaercs no uHtepdeiicy RS-485
OnpepesisieT CUrHaJ ynpaBJeHUs BEIXOAHBIM HaNpsXKeHUEM
3HayeHue Hagnuce [TosicHeHue
CurhHaJ 3aJlaHUs U3BMEHSAETCd HaXKaTHeM KHOIIOK “>" U
tl<"
0 KHOIIKH aon
HaxkaTue “>” yBesinuMBaeT BbIXOJHOE HANpsDKeHUE
HakaTue “<” yMeHbIIIaeT BBIXOJHOE HaNpshHKeHHE
CurHas 3aJjlaHusi U3MEHsIeTCd TOBOPOTOM PYYKHU
MepeMeHHOTO Pe3UCTOPa, pa3MellleHHOTO Ha JIUIeBOH
1 BCTP.PE3UCTOP MaHeJH. [TosioxkeHHE “Mun” COOTBETCTBYET
MUHUMaJbHOM BeJWYHMHE 33aJaHufd, I0JI0KEeHUe
F2 CUTHaJ yIp. “Makc” - MakcMMaJ/IbHOW BeJIMYMHe 33/JaHHUs.
2 0.10 B CurnaJi 3a/laHUs NOJJaeTCs BHEUIHUM HanpsikeHueM 0-
B 10B
3 0.20 MA CurHasn 3ajlaHus MOJAETCS TOKOM ymnpaJieHus 0-20
) MA
4 4.20 MA CurHas 3afjlaHusl NMOJAETCS TOKOM ympaBJieHUs 4-20
B MA
CurHasn 3ajlaHUsl NMOJAAETCA BHEIIHUM IepeMeHHbIM
5 BHeIIl. Pe3UCTOP PEe3UCTOPOM. PekoMeHyeMoe 3HaueHUe
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3a/laHus nojiaetcs no uutepdericy RS-485

OnpepensieT noBefieHWe MpPeoOpa3oBaTesis MOC/Ae NMPONAXH HANPSHKEHUS CUJIOBOHM CETH
WJIM BCIIOMOTATeJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”

3HaueHUe Hagmnucek [TosicHeHue

Eciv mpoBan HampspKeHUS JJIMJICA MeHee 2 CeK -
BBIXO/JJHOE HamNpsPKeHHe CKAaYKOM BO3BpallaeTcs Ha
0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciv mpoBan HanpspkeHuss aiauicad 6GoJjiee 2 cCek -
F3 aBT.BKJI. IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKYEHHE.

Eciu mpoBas HampsbKeHHWs [OJIWJCSd MeHee 2 CeK -
BBIXO/IHOE HaNpshKeHHe CKavKOM BO3BpalllaeTcs Ha
NpeXHUH ypOBEHb.

1 OTKJIIOUYEHO Eciu mpoBan HampspkeHUs1 Jjauicad 6ojiee 2 cek -
aBTOMaTUYECKHUU Iepe3anyCcK He MPOUCXOAUT; YTOObI
nepedTu B pexxuM “PaboTa” HY)KHO MOJaThb KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpepensieT ycjoBUe cpabaTbIBaHUs 1-ro nporpaMMHpPyEMOTO peJie

3HavyeHue Hagnucek IlosicHeHue

0 OTKJIOYEHO PeJjie HeaKTHUBHO BO BCEX pPEeXHNMax pa6OTbI

F4 1-e pene Coat
1 curtan TOTOB pabaTeiBaHHE peJjie MPOUCXOJUT NpPH IMepexose B

pexxuM “I'oToBHOCTB”

2 curHaJ PABOTA | CpabaTbiBaHUe peJie NPOUCXOJUT MpPU Tepexojie B
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pexuM “Pabora”

CpabGaTbiBaHHEe peJjie NPOUCKXOAUT MpHU Iepexosie B

3 curHas ABAPHS “ »
pexxuM “ABapus

CpabaTbiBaHMe peJjie NPOUCXOAUT IMpHU Iepexose B
4 JIMH. TOPM. JIMHaMU4yecKoe TOpMO)eHue( JAJd  BBIIPAMUTEJSA
NUTaHUSA 0OMOTKHU SIKOps)

OnpepensieT cnoco6 peBepCHPOBAHUS P AUCTAHIIMOHHOM ynpasieHuu( F1=1)

3HavyeHue Hagnucek IlosicHeHue

PeBepc AO0CTUTraeTCd 3aMbIKaHUEM PA3MbIKAHHUEM KJI€MM

0 Joruka 1 N
F10 | yop. peBepcom 6 1 7 KJ1IeMMHOH KOJIOJKY X2 MJIaThl yIpaBJeHUs
3aMKHYTO€ COCTOsIHME KJIEMM 6 U 7 KJIeMMHOMN KOJIOJKHU
1 JIOTHKa 2 mwi1aTel X1 - BpallleHUe BIepe/i, 3aMKHYTOe COCTOSIHUE 6
U 7 KJIeMMHOH KOJIOJKH IU1aThl X2 — BpalleHHe Ha3aj
BpeMms myiaBHOro BBIXOJla HaNpsSKeHWs Ha 3aJlaHHBIA ypoBeHb. /luamnasoH 3Ha4YeHHUU
F11 IJIaBH. YCK
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsi N/IaBHOTO CHM)KEHHSl HaNpsDKeHUsl [0 MUHUMasbHOrO 3HayeHUs. /luama3oH
F12 | nuaBH. BBIKJIL. .
3HayeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek
MuHuMasbHOE 3HaYeHHe CUTHasa 3aZilaHud B %. /luana3oH 3HayeHUH yHKuuu ot 0% 10
F15 | HwKH.IIpemesn 0 0
100%, Ho He 6oJiee 3HaYeHUs GyHKIUU F16. JluckpeTHocTh 0,1%
MakcruMasibHOe 3HaUYeHUe CUrHaja 3a/jlaHus B %. /luanasoHn 3HaueHut pyHkuuu ot 0% a0
F16 | Bepx.npegen o o
100%, HO He MeHee 3Ha4YeHus pyHKuMM F15. luckpetHocTb 0,1%
@yHKUMA BKAKOYAET PEXUMbl CTAOWIM3ALUM WJIM OTPAaHMYEHHS TOKa, HaNpsHKeHus,
MOULIHOCTH
3HaueHHe Hagmnucek [TosicHeHue
0 HeT PeXMMbl OrpaHUYeHHUs WK CTaOUIN3al MU OTKJIIOYEHBI
1 orp Ia BKJIIOUEH peXUM OrpaHUYeHHUs TOKa
2 Crab Ia BkJII04YeH peXXUM cTabU/IM3al My TOKa
3 Orp Us BKJIIOUeH peXUM OrpaHUYeHHUs HallpshHKeHUs
F17 peNHM 4 Crab Us BkJII0YeH peKUM CTaObMJIN3aLMK HanpsKeHUsl
BkiitoueH peXXUM CTabUIM3aLUM TOKAa C OTpaHUYeHUueM
5 CtIaorp Us
HanpsHKeHus
Bxirouen €KUM CTabWIM3alUM HalpsDKeHUsa ¢
6 CrUsorpla p a p
OTpaHHWYEeHHEM TOKa
7 orp n BkJIIOUEH peXUM orpaHUYeHHUsi 060pOTOB
8 cTab n BKJIIOUEH peXUM CTabu/IM3al i CKOPOCTH
BkitoyeH — pexuM  CTabUIM3alUM  CKOPOCTH  C
9 cTtnorp la
OTpaHHYEHHUEM TOKa
dynkuusa onpejessieT CKOPOCTb M TOYHOCTb CTAaOMJIM3ALUM WJIM OTPAaHUYEHUs [
pexkuMoB F17<8 u orpanuyeHue Toka g F17=9
0 oueHb MefjieHHas | CaMas MeJijleHHas
F18 | ctabunmsauus 1 MeJiIeHHas MepsieHHas cTabuiM3anus, BbICOKAas TOUHOCTD
2 cpefHAs CpenHss cTabuau3anus, cpefjHssl TOUYHOCTb
3 obIcTpas BbicTpas cTabuin3anus, HU3Kast TOYHOCTh
4 oueHb 6bicTpasg | CaMag GbICTpas
F19 1. mpesien U OnpefensieT MUHMMa/IbHO€e 3HaUeHHe HAllPsKEHUS Ha Harpyske B peXxuMe cTabuausaluu
P HanpsikeHus. 3HayeHHe QYHKIIMM He MOXKeT NIPeBbICUTh 3HayeHHe GyHKuMU F20
Onpefensder MakKCMMa/JlbHOe 3HadeHUMe HaNpSKeHUs Ha Harpyske B pexXuMe
F20 B.npesfen U | cTabuiausanuy HanpsbkeHusl. 3JHaueHHe QYHKLUM He MOXKeT ObITb MeHblle 3HaueHHs
byuknuu F19
F21 I OnpefensieT MUHMMaJlbHOe 3HaueHHWe TOKa B Harpyske B peXXHMe CTabUJIM3alMU TOKa.
P 3HavyeHHe QYHKLIMU He MOKET NIPEBBbICUTh 3Ha4eHUue GYHKLUU F22
OnpepensieT MakCMMaJbHOe 3HAaYeHHe TOKAa B Harpyske B peXXHMe CTaOW/IM3alMH TOKa.
F22 B. ipeze | 3HauyeHUe QYHKLUU He MOKET NPEeBbICUTh HOMUHAJIbHBIN TOK BbINPSAMUTES1Aa U HE MOXKET

OBbITh MeHbllle 3HaYeHUs GyHKuu F21
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F23

TaxoreHepatop

CDYHKU,I/IH onpeaesdeT NIOAK/IKYEH JIM TAXO0Tr€HEPATOp

3HayeHHe Hagnuch [TosicHeHue

Coo6maeT CcHUcTeMe yHnpaBJIeHUA 0 Ha/IM4YHNHU
0 BKJ/IIOYEH TaxoreHepartopa. Ha I,ZLI/ICI'I.)'[eI‘/’I BBIBOAWUTCA HMHIWKALKUA
O60pOTOB BaJia ABHUTATEJIA

CoobuaeT cucTeMe yhpaBJeHUs 00 OTCYTCTBUE
1 OTKJIIOYEH TaxoreHepaTtopa. Ha aucnsee oTcyTCTByeT MHAMKALUS
060pOTOB BaJia IBUraTe s

F24

mV /06

3azaet BesmmuuHy MB/06 TaxoreHepaTopa. JTa BeJMYMHA HCIOJIb3yeTCs [JIs pacyeTa
BeJIMYKMHBI 000POTOB B MUH BaJia JIBUTATeJIsl U NOCJEAYIOIed ee MHAMKAIIMU Ha UCILTIee

F25

TOPMOXEHHE

CDYHKU,I/IH olnpenaeJdeT CIoco6 TOPMOKEHHUA

0 HeT TOPMOKEHHE OTCYTCTBYET

TOPMOXXeHUe [POTUBOBKJIIOYeHHeM( peBepcoM) B
TedyeHue BpemeHHu TtopMm( F26) nyTeM I0JAa4u
HanpsibkeHUss OOpaTHOW MOJIIPHOCTH  BeJUYUHOU
Utopm( F27), yacToTa BpallleHHs] He KOHTPOJHpYeTCs

1 NpOTUBOBKJ. T

TOpPMOXKeHHe MPOTHUBOBKJIIOYeHUeM( peBepcoM) MmyTeM
noja4yu HalpsHKeHUs ob6paTHOU NOJIIPHOCTH
BesinunHou UtopMm( F27); TopMoxkeHHe 3aKaHYUBAETCSA
10CJie IOCTHXKEHHUsI CKOPOCTH BesInuUHbI oTceuku( F38)

2 MPOTUBOBKJL. N

JAMHAMUYecKoe  TOPMOXeHHe -  NOAKJIIYeHHe
TOPMO3HOT0 Pe3UCTOopa K 0OMOTKaM SIKOpS B TeyeHHe
Bpemenu TtopMm( F26), 4acTOTa BpalleHUs He
KOHTPOJIUpYeTCs

3 auHamuuyeckoe T

JIMHaMU4yecKoe  TOpPMOXKeHHe -  MOAKJII0YeHHe
TOPMO3HOTO  pe3ucTopa K OOMOTKaM  fKOps);
TOPMOXXEHHEe 3aKaHYMBAEeTC IOocCjae JOCTHXKEeHUS
CKOPOCTHU BesinuuHbI oTceuku( F38)

4 AWHaMHU4Y€CKOe n

F26

Ttopm

dyHkuusa omnpegesisseT BpeMs TOPMOXKEHHS 3JIeKTpoJBHUraTesis. /[Mama3oH 3HAYeHUH
éyuknuu 0..25 cekyHA ¢ marom 1 cex

F27

Utopm

OnpesensieT BeJUYUHY HaNpsKeHHs, MOJABaeMOro K OOMOTKe SIKOpsT BO BpeMs
TOPMOXKEHHUS B OTHOCUTEJIbHBIX eInHUIaX. /luana3oH 3HayeHud pynkiuu 0..50%

F28

InowMm s

Ol'[pe,HEJIHeT 3Ha4YeHHe HOMHWHAJIbHOIO TOKa HKOpHOFI 0OMOTKU JJIEKTpOABUTATEJIA, IIPU
IMpeBbINIEHHWE KOTOPOIr'o 3allyCKAE€TCA MAKCHUMAJIbHO-TOKOBA{A 3dllIUTA OT NEPETPY3KHU

F29

InoMm B

OnpepenseT 3HadeHHWe HOMMHAJbHOTO TOKa OOMOTKH BO30YXKJ€HUS 3JIeKTPOJABUraTeIs,
IpU CHKEHUHU KOTOpPOTo B /iBa U GoJiee pasa cpabaThIBaeT 3allUTa OT MOTEPH MOJIS
BO30YK/JleHUsI

F30

UHoM B

Onpe,aenﬂeT 3HAa4Y€HHe HOMHWHAJIBHOT'O HallpAXXE€HHUA 0OMOTKHU BO36y>K,ZL€HI/IH
JJIEKTpOoABHUTaTeEJ A, IPHU CHUXKEHHWHU KOTOPOr'o B iBa U 6oJee pa3a Cpa6aTbIBa(3T 3aljuTa OT
IMOTEPHU MOJIA B036y7K,ELGHI/IH

F31

H. mpeaen

Ol'[pe,HEJ'IHeT HUXHIOK TpaHULy [AHalla30Ha PperyjupoBaHHUA CKOPOCTH B PpeXHUMaAX
CTaGI/IIII/ISaI_II/II/I CKOpPOCTH

F32

B. IIpeaean

OnpesensieT BepXHIO TpaHMIy JHana3oHa peryJupoBaHHUs CKOPOCTH B peXHMax
CTabWJIM3aLMM  CKOPOCTM M MaKCHMaJIbHYI0 BeJHUYHHY O6GOpPOTOB JJI1  pexuma
orpanuyeHus: 06opotoB( F17=7) u cTabuin3anuu CKOPOCTU

F33

HOM. 060POTHI

3a/aeT BeJIMYMHY HOMHHAJBHBIX 060pOTOB ABUTraTesA OT 25 70 6250 06/MUH. PyHKIMA
He BJIMSIET Ha MPOLECC PETyJIUPOBaHUS CKOPOCTH; ee BeJIMUMHA HUCI0JIb3YeTCs B KAYeCTBe
HOMHHaJ/IbHbIX 060p0TOB NHOM J1JIs1 IJIAThl aHAJIOTOBOTO BbIBO/IA

F34

k030 . I1

OyHKIMA 33/jaeT 3HauYeHUe Ko3dpoUuiueHTa NPONOPIUOHATBHOCTU O0OPATHOW CBSI3U OT
TaxoreHepatopa Kn jgns pexwuma crabuiausanuu ckopoctd F17=8. Beauuunna Kn
yCcTaHaBJMBaAeTCs B npefesax oT 1 g0 80; yanie ucnosb3yroTcs 3HayeHus 10..40

F36

Ra + Rkab

3aziaeT cyMMapHOe CONPOTHUBJIEHHE LIeNM 0OMOTKU AKOpPs U KabeJbHOW JIMHUU OT
peryasTopa A0 ABUratess. IJTa BeJMYMHA MCIOJb3yeTCd B  peXumax
CTabUJIM3allMM WM OrpaHUyYeHusi HampsbkeHHs Usg a1 pacyeTa NajieHUs
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HalpsKEeHUs] Ha aKTHUBHBIX CONPOTHUBJEHHS C Lesblo IR KoMmeHcauuu 3TOro
nagenus. Usmensercs c marom 0,01 Om ot 0 10 2,50 Om( 250 = 2,5 Om)

®dyHKIMSA BKJIIOYAET AOTOPMOXKEHHE I0CJie OKOHYAaHHWSI OCHOBHOTO IIMKJIA TOPMOXKEHHUS
npotuBkaouyeHrneM( F25=1 uau F25=2) - nmiaBHOe CHMW)XeHUWE HAMPSDKEHUS [0 HYJSA B
TeueHue 0,5 ceKyH/

F37 OTOPMOXKEHHE
AOTOP 3HayeHHe Hagnuch [TosicHeHue
0 BKJI JloTopMoXKeHHe BKJIIOYEHO
1 OTKJI JloTopMOKeHUe OTK/I0YEHO
F38 N OTCEUKH OmnpenesisieT BeJIMYMHY 3HauyeHUsT 060poToB oTcedyku oT 50 mo 500 o06/MuH, mocie
JIOCTHKEHHUS] KOTOPbIX 3aKaHYMUBAETCs IUKJ TopMoKeHUsI ( npu F25=2 uau F25=4)
OnpejesisieT BpeMs May3bl PU MePEKJIIOYEHUU ycKaTes el BO BpeMs peBepca oT 0 10 25
F39 T nepekso4 pen p y p p y p peBep a
cek c marom 0,1 cek
OnpepenisieT MakKCHUMaslbHbIA ypPOBE€Hb BBIXOJHOTO CUTHajsa C TaxoreHeparTopa.
Besinunny 0..30 B pekoMeHAyeTCA yCTaHAaBJIMWBATD JJi1 HU3KUX YPOBHEU CUTHAJIA C
1[eJIbI0 OBBIIEHUA TOYHOCTU U3MEPEHUA CKOPOCTH
F40 CUIHAUT TaXo 3HavyeHHe Hagnuch [TosicHeHue _
MaKCHMaJIbHbIA YpOBeHb CUTHAJIa C TaxXoreHepaTopa
0 0.250B
0.250B
MaKCHMaJIbHbIA YPOBEHb CHUTHaJa C TaxoreHepaTopa
1 0.30B
0.30B
F42 koo, U 3ajlaeT UHTerpasibHbld Ko3doduuueHT crabuausauuu ckopoctu ot 0 go 100,
’ MCII0J1b3yeTCsl JI/1sl MOBbILIEHHSI TOUHOCTHU CTabUJIN3al MU CKOPOCTH
3asaeT pa3HULy MeXAy 3a/laHHOM N3 U peaibHOM CKOPOCThIO N /1Sl UHTEerpaJbHOMN
F43 Jenbta U coctaBaswie. Heo6xoaumo 4To6bl JesibTa M 6bl1a MeHbllle, 4EM Pa3HOCTb N3-n
npu paboTe Ha XOJIOCTOM XOAY.
3amaer auddepeHuanbHbii kKo3dpdunueHT ot 0 go 100, ucmosb3yeTcs B
F44 K030 . /] IepexoaHbIX IpoLeccax [Jfd YMEHbIIEHUS CKAa4yKOB CKOpPOCTU BpallleHUd IpHU
pe3KUX U3MEeHEeHUAX Harpy3KU Ha BaJly ABUraTeJid
3ajlaeT Juana3oH JAJis yCI0BHO-HOPMaJbHO JMana3oHa CKOPOCTH oT n3-F45 mo n3,
FAS o rAe n3 - CKOPOCTb 3ajlaHusl, B TMpejesax KoToporo auddepeHnasbHas
COCTaBJISIOIAs He aKTUBHA. BesnuyuHa fAesnbta [l A0/KHA ObITH OOJIbIIE, YeM
cTaTUYecKas OIIMOKa N3-n, U3MepeHHasl Ha X0JI0CTOM X0y
QyHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus daz”
3HayeHue Hagnuce [losicHeHue
F92 | koHTpoOJb pa3 2
0 BKJI 3anuTa BKJIOYeHa
1 OTKJI 3amuTa OTKJIYEeHa
BkJIFOUaeT WJIM OTKJ/IIYAET 3aLUTY OT MOTEPH M0JIs1 BO30OYK/IeHUS
3HayeHUe Hagnuce
F93 | 3amuTa B030. A
0 BKJI 3aluTa BKIOYEHa
1 OTKJI 3amuTa OTKJIKYEeHa
OnpejensieT cnoco6 U3MepeHHUsI TOKa 0OMOTKHU sIKOps Is1
3HavyeHUe Hagnuch ITosicHeHue
Tok 00MOTKM fKOps paBeH IOJIyCyMMe H3MepeHUH
0 JaTyukK [+ u I- ” »o» pa p » yey P
mrcoBoro” U "MuHycoBoro” faTtyukoB Ig = (I+ul-)/2
F94 | HsmepeHue | Tok 06MOTKH AKOpS paBeH MOKa3aHUAM TJIIOCOBOTO”
1 JaTYUK [+
JaT4yvka lg =1+
Tok 06MOTKH SIKOpSI paBeH NMOKa3aHUSAM "MUHYCOBOT0”
2 JaT4yuK I-
Jatyuka Ig=1-
3 HET Tok 06MOTKM sIKOpsI paBeH HyJ, I =0
BkJIIOYaeT WM OTKIIYAET 3alUTy OT MOTEPU U3MePEHUS] HANPSHKEHUS] 0OMOTKH SIKOPS
F95 3amiuTa Uga Us

3HayeHUe | Hagnuce |
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0 BKJI 3aluTa BKJIOYEHA
1 OTKIJI 3aluTa OTKJIIYeHa
OyHKIMSA HaAcTpauBaeT WU OTKJWYAaeT 3al[UTy OT IMOTepu U3MepeHUsT 06OpPOTOB
JaurateJisi( 06pbIB TaXoreHepaTopa).
3HavyeHHe Hagnuch ITosicHeHue
3amuTa cpabateiBaet, ecau n<100 o6/MuH nOpu
0 15% o
F96 3amuran U3azn>15% mnocJie 0kOHYaHUsS NJABHOTO MycKa
1 250 3amuTa cpabateiBaet, ecad n<100 o6/MuH nOpu
Uzaz>25% nocJjie OKOHYaHMsI IJIABHOTO MyCKa
3amuTa cpabateiBaet, ecad n<100 o6/MuH npHU
2 35%
U3azn>35% mnocJie 0KOHYaHUs NJIaBHOTO MycKa
3 OTKIJI 3aluTa OTKJIYeHa
. OrpaHu4ynBaeT yCKOpEHUE, PEryIUpyeT MJIaBHOCTb H3MEHEeHHS CKOPOCTH BpallleHUs OT
F97 | miaHbld xon HegrpaHI/I‘{eHHO};O( Fp97=0) ;)o OieHEyMEAHeHHOFO(F97=10) i b
[TosicHeHuUe
3HaueHUss BCeX MPOrpaMMUPYeEMbIX (QYHKIUN He
M3MeHseTcs
Bce  nporpammupyemble  QYHKIMH  HPUHUMAIOT
3aBO/ICKHE 3HAYEeHHUs. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3Ha4YeHue 3Ha4YeHUe
F1 0 F30 220 B
F2 1 F31 0
F3 0 F32 2500
F4 1 F33 2500
F10 0 F34 20
F11 10 F36 0
F98 | 3aBoj. HaCTp. F12 5 F37 0
F15 0 F38 120
Fl16 100 F39 3
F17 1 F40 0
F18 2 F42 0
F19 0 F43 50
F20 UHOM 4 F44 0
F21 0 F45 100
F22 IHOM 4 F92 0
F23 1 F93 0
F24 60 F94 0
F25 0 F95 0
F26 3 cek F96 0
F27 20% F97 2
F28 IHOM 4 F99 1
F29 2A F100 3
F99 | RS-485 azpec OnpepensieT ajipec ycTporcTBa B ceTU RS-485, 3HaueHus ot 1 10 247
OnpenesisieT CKOPOCTb NepeJiauu JaHHBIX 10 ceTH RS-485
3HaueHHe Hagnucoh
0 1200 6uTt/C
F100 | RS-485 ckop 1 2400 6uT/cC
2 4800 6uT/c
3 9600 6uT/C
4 19200 6uT/cC
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5 28800 6uT/c
6 38400 6ut/c
7 57600 6ut/c
8 76800 6uT/C
9 115200 6ut/cC
F102 kls + OnpenensieT kK03pPHULHUEHT Nepesayy M0 TOKY MEXAY U3MEepPEeHHbIM 3HaUeHHeM CUTHaJIa
F103 kls - C JlaTYMKa TOKa U MOKAa3aHUSIMHU TOKa Ha JAuCIiee Mo “Iitocy” U “MUHYycCYy” SIKOpHOMU
F106 kiB 0OOMOTKM M TOKa BO30OYXKJEeHUsS COOTBETCTBEHHO. Ha mnpeanpusiTUM HU3roTOBHUTEJE
0OBIYHO BhICTaBJIeHO 3Ha4YeHHe 6au3koe K 1,00. Jluanazon sHayenuit ot 0,5 0 1,75
F107 kUs OmnpenensieT Ko3QOUIMEHT Nepefadu M0 HaNpsLKeHHIO( 060poTaM JBHUTATEJISA) MEXIY
F109 kUB M3MepeHHbIM 3HAaYeHHUEM U MTOKA3aHUSIMU Ha JIMCILJIee HANPsKeHUS STKOpPsI, HallpsiXKeHUS
F110 Kn BHiepes BO36YXK/leHHs U 060pOTaMU 3JIeKTPOJIBUTaTeJIS /i HallpaBJeHUs BpallleHUus BIiepes U
F111 kn Hazag Hazaj. Ha npeanpusiTiu u3roToBUTeE e 06BIYHO BBICTABJIEHO 3HaYeHHe 6Jn3Koe K 1,00.
Jlvanasou 3Havenui ot 0,5 10 1,75

8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6uiuiie 8.1 npuBeieHbl 0TOOPaXkaeMble Ha JUCILIee JaHHbIe IJs1 BCeX PEXXHUMOB.

Pexxum OTobGpakaeMble JAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hamnpumep, Usz=27%,

U3=250 B, I3 = 66 A.

1-a ctpoka Kox dyHKIMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.

2-51 CTpOKa 3HavYeHHe PYHKLMU U KpaTKoe NOsiICHEHUe

1-5 cTpoka BesimunHa 3a/jal011ero cCUruaia

2-1 CTpoKa BesimunHa TOKa Harpysku OOMOTOK SIKOps H
BO30YX/EHUs, BBbIXOJHble HaNpsHKeHWs O0OMOTOK  AKOps H
BO30YXK/JeHUs], TeMIlepaTypa pajuaTopa, Hanpumep, [9=45 A, Irms
50 A, Ua=100 B, Us=220 B, Is=3 A, Tp=45 C.

[a - mocTosiHHas cocTaBJAKIlasg TOKa OOMOTKMU sKops, Irms -
CpeAHeKBaZpaTU4Hasl COCTABJISAIOIAsA, SKBUBAJIEHTHAs IOCTOSIHHOM U
nlepeMeHHOH COCTaBJISAIOIIEN TOKa 0OMOTKHU SIKOPS.

[Ilpu 3Havenuu ¢yukyuu F23=0( TaxoreHepaTop BKJIIOUEH)
JIONIOJTHUTEJIbHO OTOOpaXkaeTcsl TeKyllas BeJWYHMHaA 060pOTOB Baja
JABurareJis, Hanpumep, n=1500 06/MuH.

OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPHUOJUYECKH MEHSIOTCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT QUKCALUIO
TeKyllero napaMmerpa. I[Ipu sToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ku 1 ee Ha3BaHuUe

PaboTa

9. Bo3MoOKHbIe HEUCIIPABHOCTH U CNIOCOGHI UX YCTPAaHEHUA

Bo3MoXKHble HEUCNIPAaBHOCTH M CIIOCOOBI UX YCTPaHEeHUs NpUBeZieHbl B Tabsnne 9.1
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Tab6smua 9.1 Bo3aMoXKHbIe HEMCIPABHOCTH U COCOObI UX YCTPAHEHMUS

N OMmH6KH Haanucek Ha IlossicHeHHne
WHJMKaTope
YcTpoHCTBO He 0OHAPYKMBAET HANPSDKEHHE CETH
Bo3moKHasi npuYnHa JencTBUs
HanpsikeHue Ha npeo6pa3oBaTesb | YOeJUThCS B MO/IK/IIOUEHUH
. He [0JIaHOo HanpsiKeHus, NPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MOJIKJIIYEeHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osbie 100 B
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBaJ HANPSKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HaNpsHKEHUs
JUIMTEJNbHOCTbIO  GoJsiee  2-X  cekyH[. [lanbHelllllee TmoBeJieHUE
Ow3 Hannpz(;]jsgnﬂ' npeo6pa3zoBaTeJis onpejeseTcs 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
' YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyu
F3=1, To npeo6pa3oBaTeyib BOHJIET B peXkuM “'OTOBHOCTB” HOCJIE MOJAYU
koMaHgb! “Ctomn”
Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.
Bo3MoxHasA npu4MHaA JencTtBus
Heucnpasen BEHTUJISATOP | Y6e uThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
0 YKaJII03U »KaJII03U OT NbLJIU U Mycopa
w4 neperpesn!
[Ipeo6pazoBaTesb pa3MenieH B | YoeAUTbCS, UYTO  TeMIlepaTypa
IJIOXO  BEHTWJIHPYEMOM  WJH | OKpY>KaloLlero BO3/yxa He
»KapKOM MecCTe npesbimaer 40 C.  YcTaHOBUTH
npeobpa3oBaTesib B JPyroe MecCTO,
NPHUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [IpouucTUTh MeXILJIaTHbIEe
HET CBSI3U MEX/Y
Om5 N JPpYyT C APYTrOM JJaHHBIMU pasbeMbl, eC/IM OIIMOKA He UCYe3aeT
— OTIIPaBUTh B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BBIXO/,
npeob6pa3oBaTelist npeobpa3oBaTe/isi Ha HATUYUE
ow? KopoTkoe Mex($a3HOr0 KOPOTKOTO
H 3aMbiKaHUe! 3aMbIKaHU{ ¥ 3aMbIKaHUS Ha 3eMJIIO
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTb BbIXO/THOE
NpeBbllIaeT HOMUHAJBHBIA TOK | HaNpsi’KeHUE; YMEeHbIIUTb Harpy3Ky
om10 Meperpyska npeo6pa3oBaTess WU Ha BaJly ABUraTe/sl, OTCTPOUTD
3JIEKTPOABUraTesNsl B TedyeHHUe | 3alIUTy JBurartess pyHkuuei F28
JUIUTEJIbHOTO BpeMeHHU
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Hanpsxenue 158,071 ToK | [I[poBepUTH NPaBUIBHOCTD YCTAaBOK
BO30YXK/IeHHsI B JIBa pa3a MeHblle | yHkiui F29 u F30.
HeT mouist 3HaYeHU! yCTaHOBJIEHHBIX | [IpoBepUTH 06MOTKY BO36YK/eHUS
Om1l1 BO3GYHIEHMS ¢yukuusamu F30 u F29 Ha 06pbIB U KOPOTKOE 3aMbIKaHUE.
[IpoBepUTH UCIIPAaBHOCTb AUOJHOTO
MoCTa, TpaHchopMaTopa u
nycKaTeJis
Ow 12 HeHWcIlpaBeH OpuH ] JIaTYUKOB TOKa | YCTAaHOBUTH 3HAUYEHUSI QYHKIIUU
JaTYUK ToKa Ia HeWcnpaBeH WU usMepsieT ToK B 2 | F94=1 u F94=2 v onpegenuThb
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pasa 6oJiblie Ipyroro

HeHCHpaBHbIﬁ AATYHK, HACTPOUTD
INOKa3aHHUA TOKa C JaT4YHKa UJIH
3dMEHHUTDb ero

HewncnpaBHOCTB B nenu | [Ipo3BOHUTD LieNb U3MepeHUs,
Omr 13 HeT u3aMmepenus Us | usmepenusa Us MPOBEPUTH Pa3beM B IJIATE

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

O6pbIB TaxoreHepaTopa [IpO3BOHUTD LieNb U3MEpPEHUS,
Ow 14 HET U3MepeHHs n IIPOBEPUTB pa3beM B ILJIATe

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPUHUMAaeT KoMaHay “PaboTa”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymnaer
Ha npeo6pa3oBaTesb

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

HeBepHo 3amporpaMMHpoOBaHa
¢yuknua F1 - BweIGop cmoco6a
0141 KOMaH/bl

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3adHUA HE U3BMEHAETCA UJIKW PaBHO 0

Bo3moKHas npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBepuTh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/II0YeHHUS

MNOAKJIDYEHH e

1eney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al01IEero CUrHasIa

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

HeucnpaBHOCTb  KHOMOK  wiH | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pe3ucTopa, BHYTPEHHSS

HEHUCIPAaBHOCTh

HeT omin6ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJ/eHUs
NPUCYTCTBYET U H3MEHSEeTCs, Harpyska IOJKJIYeHa, HO Ha BbIXOJEe

HallpAXeHHUd HET

Bo3MoXkHas NpUIUuHaA

JencrBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepUTH
THPUCTOPOB

HCIIPAaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omun6ok

Ha nHanKaTope HeT HaJIMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoxKHasg npu4MHaA JencTBus
He n1nogaHo BcrnomorarTe/JibHOe | BKAKOYUTH aBTOMaT QF1,
nutanue 220 B MPOBEPUTh Ha/IW4YUe HaNpSKEeHUs
220 B Ha koHTakTax aBTomMaTa QF1
Haxkata  kHomka  “ABapuiiHoe | OT)KaTb KHOIIKY
oTKJoYeHue”

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

[Ipu paboTe mpeobpa3oBaTesib NEPUOJUYECKU “3aBHcaeT’, JJaHHble Ha
MH/JMKaTope OOGHOBJAITCA HeCBOEBPEMEHHO, KOMaH/[bl YIpaBJeHHs
BOCIPUHMMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3MoxKHasg npu4MHA JencTBus
HeT omn60ok -
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HAIMYKe TIOMeX U I[pPOBAJIOB B
NepuojUYecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM Hanps>KeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTAHUE
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BC/eCTBHUE BKJIIOYE€HUA [APyroro

OT ApyTro# JIMHUU

o6opyaoBaHus (

3JIeKTpOABUraTesield, CBapOYHbIX

anmnapaTos)

BHyTpeHHss1 HEUCNIPAaBHOCTh OTnpaBUTb B pEMOHT

[Ipy nojaye HampspkeHUss Ha INpeobGpa3oBaTesb Ha  Harpyske
NPUCYTCTBYET HaNpshKeHWe, XOTsd KoMaHJa “Pabora” He mojiaHa,

npeo6pa3oBaTe/ib HAXOAUTCS B pexxume “'oTOBHOCTB”

Bo3MoXkHas NpUIUuHaA

JencrBusa

HeT omu6ok - KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
TUPUCTOPA
HeBepHoe NoJK/II04YeHHe | Yoe uTca B NPaBUJIbHOCTHU
Harpysku NO/IKJII0YEHUS Harpy3KH

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHn4ecKoe 06CIyKMBaHUE

10.1 TexHuueckoe obcayKMBaHUe Ipeobpa3oBaTesisi IPOU3BOAUTCS HE pexke OJHOr0 pasa

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

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeIMHEHUH, TOATAYXKA BUHTOBBIX COe/JUHEHUH;

B) yaasieHue NbLIK U TP3Y;
[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;
/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXKHUMA.

11 MapkupoBKa npeoopa3oBaTeJif

11.1 Ha kaxxap1¥ npeo6pa3oBaTesib HAHOCATCA:

A) Ha3BaHuUe npeobpa3oBaTeis;

B) 0603HayeHMe NUTAIOLIEr0 HANPSKEHUS U YAaCTOThI;
B) noTpe6JisieMas MOLHOCTb;

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBKa npeo6pa3oBaTesisi IPOU3BOAUTCH B KAPTOHHYIO KOPOOKY WJIU JepeBsIHHbIN

SIIUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHUEe

13.1 IIpeo6pa3oBaTesib XpaHUTh B 3aKPbIThIX MOMELIEHUAX B KAPTOHHBIX KOPOOKaX U1

JlepeBSIHHBIX AIMKAX MPU CIEAYIOLUHUX YCI0BUSIX:
A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOcHUTe/IbHAs BJAAXKHOCTb Bo3ayxa He 6oJsiee 80 % npu TemnepaTtype 35 C.
Bo3yx B MOMeleHHUH He JO0J/DKEeH COZEepKaThb IMbLIM, MAapOB KUCJIOT U IeJIoUel, a Takxe

ra3oB, BbI3bIBAIOIIUX KOPPO3HIO.

13.2 [Ipeo6pasoBaTe/ib B yIIaKOBKe TPAHCIIOPTUPOBATH NMPHU TeMIepaType oT -25 g0 +55 C
Y OTHOCHTEJIbHOM BJIAQX)KHOCTH BO3/yxa He 6oJee 95 % npu Temnepatype 35 C.
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13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCEMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJDKHO  NPOU3BOAUTBHCA B OTaIlJIMBAaeMbIX
repMeTU3MpOBAHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

TPC-KB-460-220 ....cocciiiriiiiiiis et snsane e 1T
PYKOBOZCTBO MO 3KCIIYATALMHU .veerurerernrreernnreersenennnne 1T
| =0k 1 (0] o AP PTRPT 1wt
30§01 0 G 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBIN CPOK 3KCIJyaTaluu 12 MecsleB CO AHS MPOAAXKHU, TPU COOJIIOJEeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHUS, XPaHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTpOsl B TedeHHe TapaHTUHHOIO CpoKa IpH
COOJIIZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 l'apaHTUiiHbIE 06513aTe/IbCTBA U3TOTOBUTEJIS He 1eHCTBYIOT:

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 10 BUHE NOTPeOUTe .

e HanpepoxpanuTesn.

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

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHM YCTPOUCTBA.

e Ha o6opyzsoBaHHe UM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIeHUH
KayecTBa W MoOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT M cepBMUC, B TOM 4HCJe TFapaHTUHHBIM OCYyLeCTBJAeTCI Ha NpeJIpUATHH
WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe kKomnaHuu: https://zvezda-el.ru/

37



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

IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
TPC-KB-460-220

B N N N

XT1
A <«—1 A
B «—2 B
C -3 C

B N N N

O6moTKa sikops

XT2
1 + Uga
2 - Usa

"QF1
L 4——[]:
~220 B N

O6bmoTka BO3OYXaeHus | xT3

I_KW\_ 1 + UB
2] -Us
TaxoreHepaTop
L1 XT4
L—— 1] +7r
r——-2 -Tr
—d '
YnpasneHue Mnata ynpaBneHus
oOMOTKOWM sikops X1
1| 3B
0.10B O0— 2] Uynp
Rper 0(4)..20 MA O—— 3| lynp
4] Rynp
O 5| AGND
6 OY
Norvka 1 | NMorvka 2 |
-~ 7| GND
“Pabota” | “Bnepen’ X2
6 OY
“Bnepen/ | “Hasan” | = gND
Haszapg’ -
X4 PE
A —
MR J—
3|H3 P1 N -

Pucynok Al Cxema noJK/J1H04YeHU
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Ipunoxxenue b FaGapuTHbIE U IPUCOEAUHUTETBHBIE Pa3MepPbI
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Tab6saunua b1 lF'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPHI, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPC-KB-460-220-40-13 360 390 | 414 560 525 174 | Boatsl M8 19
TPC-KB-460-220-80-13 360 390 | 414 560 525 174 | Boatsl M8 21

TPC-KB-460-220-125-13 480 516 | 546 720 680 194 | Boatel M10 27
TPC-KB-460-220-160-13 480 516 | 546 720 680 194 | Boatel M10 30
TPC-KB-460-220-20013 480 516 | 546 720 680 194 | Boatel M10 33
TPC-KB-460-220-250-22 560 602 | 638 840 790 194 | Boatbl M12 37
TPC-KB-460-220-315-22 560 602 | 638 840 790 194 | Boatet M12 42
TPC-KB-460-220-400-22 660 702 738 940 890 | 222 | Boatei M12 54
TPC-KB-460-220-500-35 760 802 | 838 1000 950 | 222 | Bosartet M12 60
TPC-KB-460-220-630-35 760 802 | 838 1000 950 | 222 | Bosartet M12 65
TPC-KB-460-220-800-50 760 802 | 838 1000 950 | 222 | Boatet M12 72
TPC-KB-460-220-1000-50* | 760 802 | 838 1300 1250 | 282 | Bosatsl M12 84
TPC-KB-460-220-1250-50* | 760 802 | 838 1300 1250 | 282 | Bosatsl M12 88
TPC-KB-460-220-1600-50* | 760 802 | 838 1300 1250 | 282 | Boatel M12 96
TPC-KB-460-220-2000-80 HanosbHbi# mkad 1800x1000x600 250
TPC-KB-460-220-2500-80 HanosbHbi# mkad 2000x1200x600 300
TPC-KB-460-220-3200-80 HanosabHbli mikad 2000x1200x600 350
TPC-KB-460-220-4000-80 HanosabHbii mikad 2000x1200x600 400

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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