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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTalMu U 00CAY>KMBAHUS TUPUCTOPHOIO PEeryasiTopa CKOPOCTH JiBUTaTe s
NOCTOSIHHOTO TOKa, UMeHyeMoro jaJjiee no Tekcty “ZTRS-RV-460-200”, “npeobpazoBaTesib” WU
“ycTpoiicTBo”.

1. Ha3HauyeHUe

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

1.2 Tllpeo6pas3oBaTesib MOXET paboTaTb B pexUMe CTabUIU3aLUKA CKOPOCTU MpPH
NOJAKJIIOUEHHOM  CHUTHajle  OOpaTHOW  CBA3M  OT  TaxoreHepaTtopa. MHHHMaJsbHas
cTabuan3upyeMasl 4acTOTa BpallleHHUs BaJsla 3J1eKTPOJABUraTe s IPU PaBHOMEPHOM Harpyske —
30 06/muH. Ilpu HEeMmoAK/JIOUYEHHOM CHUTHasie 0OpPAaTHOU CBA3U OT TaXOoreHepaTopa YCTPOUCTBO
MMeeT BO3MOXXHOCTb CTabU/IN3MpOBaTh 060poThI o o6paTHOM I/|C fBUTraTe A 1160 paboTaThb
6e3 crabuaM3aluMU CKOpPOCTH. B mociegHeM ciydyae HelesecoO00pa3HO MCIOJIb30BaTh
npeobpasoBaTesib AJs peryJupoBaHUs 4acTOThbl BpauleHUs B AuamnazoHe oT 0 go 10% ot
HOMHMHAJIbHBIX 000POTOB JABUraTesid, TaKk Kak B 3TOM JiUana3oHe CKOPOCTb BpallleHHWs 6yneT
CUJIbHO 3aBUCETDb OT KOJIEGAHUN HAarpy3KH U HANPSHKEHUs CEeTH.

[Ipeo6pasoBaTesib HeJlb3s MCHOJIb30BATh JJS 3JEKTPONUTAHUS €eMKOCTHOM HarpyskH|(
npeobpasoBaTesd 4YaCTOThl, aKKyMyJSITOpHas 6aTapes M T.1.) U OPUOOPOB, COJEepKALIUX
3JIEKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPHUHTEPbI, TeJEeBU30Pbl, TeJEKOMMYHHUKAI[HOHHOE
obopyZloBaHHe U T.A.). ITO MOXKET NPUBECTHU K BBIXOJY U3 CTPOsI KaK peobpa3oBaTeJis, TaK U
NUMTaeMbIx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY 00OpPYZOBaHHUsI HeCeT
NoTpebHrTe b, a rapaHTUHHbIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

[Ipeo6pa3oBaTesb HeJb3s HCIOJAb30BaTh JJi yNpaBJeHUs MeXaHU3MaMU Mo beMa-
OMyCKaHHUA — MO'bEMHBIX KPaHOB, JIe6€/J0K U T.II.

1.3 PerysupoBaHHe HanpsbKeHUsI HA Harpyske OCyILeCTBJISETCS OJJHOBPEMEHHO IO BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHue pa3aMu).

1.4 [TIlpeobpa3oBaTesib MOXET NPUMEHATbCS KaK /JAJs pPYy4YHOro peryJupoBaHUs
HanpsPKeHWs Ha Harpyske, JJid 4ero npejHa3HayeHbl KHONKU M NepeMeHHbId pe3nucTop Ha
nepefHed NaHeJd KOplyca, TaK M [JUCTAaHLMOHHOIO YIpaBJEHUS B COCTaBe CHUCTEMBI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOLIMX CUTHAJIOB MOTYT IPUMEHSATHCA:

A) ctanpapTHbi curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

') BHemHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

KoMaHay pa3pelienus sl paboThl YCTPOUCTBA MOXHO N0OJaTh KaK BPYUYHYI0 C IOMOLbIO
TyM6Jiepa Ha JIMLIeBOM MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIHE KJIE€MMBI.

Beibop curHazsa ymnpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILIEeCTBJISEeTCS MyTeM
NpOrpaMMHUPOBAHUSL.
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1.5 IlpeobpasoBaTenb  ABJsAeTCA MHUKPOINPOLLECCOPHBIM IporpaMMHUpyeMbIM
YCTPOMCTBOM. Bce 3amnporpaMMHUpoBaHHbIE I0JIb30BaTe/leM YCTaBKM XpaHATCA B
3HeproHe3aBUCHUMOHW AaMATH MUKpPOIIpoLeccopa.

1.6 YcTpoicTBO oToGpakaeT Ha AHWCIJIee TeKyllue JaHHble O BeJHWYMHE 33/aloliero
CUTHaJla, TOKe Harpy3KH, BbIXOJHOM HAMNpPSIKEHUH, peXuMaxX paboThl, 3HAYEHHUS

IpOrpaMMHUpyeMbIX YCTAaBOK U KOJbl OIIUOOK.

1.7 [Ilpeo6pasoBaTesb HMeeT LHWPOKUHA KOMILIEKC 3allUT H aBTOJUArHOCTHKH,
obecreynBawIUX  HaZexHoe  QYHKLIUOHUMpPOBAHME  YCTPOWCTBA U  CBOEBpPEMeHHOe
MHPOpMHUpPOBaHUe NOTPeOUTE/ISA O BOSHUKAIOIIUX HEMCIIPABHOCTSAX U UX YIIPEX/eHHe.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA IPUBEAEHBI B Tabsule 2.1

Ta6suna 2.1 - Texuuueckue xapaktepucTuku ZTRS-RV-460-200

KosinuectBo ¢as

3

CeTb

3x380 B, 50 I'y

BbIXO,ELHoe HalpAXeHue Heln AKopA

0..460 B, perysiupyemoe

Bbixo/lHOe Hanpsi?KeHHUeE 11eNU BO30yKAeHHUs

0..200 B, perysaupyemoe

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

BcrnoMoraresibHOe MUTAHUE /I CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y,

HoMuHanbHBIN TOK Ipeobpa3oBaTes 14
NUTaHUA 0OMOTKH KOs

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

HomuHanpHbBIN TOK Npeobpas3oBaTes AJs
NUTaHUSI 0OMOTKHU BO30OYXK/AEHUS

25,45A

Peryaupyrouiyii ajieMeHT

Tupucrtop

Croco6 cTabun3anuy 4acTOThI BpallleHuUs

110 06paTHOM CBSI3U OT TaXOTeHEPATOopa, 1o
obpatHoi I/IC aBuraTessi( A1 paBHOMEPHOU
HarpysKHu)

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

30 06/MuH

HecTabu/bHOCTb CKOPOCTHU NPY U3MEHEHUHU
HarpysKu Ha BaJy ajiekTpojBuratesis oT 10%

0,2-5% B 3aBUCUMOCTH OT K03pduLHeHTa
06paTHOM CBSI3M [0 CKOPOCTH OT

510 90% oT HOMUMHAJIbHOU TaxoreHepaTtopa
Bpems cTabuinsany CKOPOCTH PU CKayKe 02 cex
HaNps>KeHUs CeTH UM Harpy3ku Ha 10% ’
Tun cucteMsbl ynpasJeHUs MukponpoueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIN pe3UCTOp, KHOIIKY aHeJu
ynpaBJleHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e CONPOTUBJIEHHUE

0-10 B / 20 kOM
0-20 MA /91 OM
4-20 MA / 91 Om
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[1;1aBHBIN NYCK ¥ OCTAHOB 0..25 cek

KUJIKO-KPUCTA/LJINYECKUU UHAUKATOp 32-

Wuaukanus o
CMMBOJIbHBIH, 3 CBeTOAMO/1a

2 lIporpamMupyeMbix pesie 220 B 5 A.

Jlono/IHUTE/IbHbIE KOHTAKThI BeixogHou curHas: “Pabora”, “ABapus”,
“T'oToBHOCTB”
3aluTa: KOpOTKOe 3aMbIKaHUE Ha BBIXOZe JJIeKTpOHHAad 3allUTa
3aujyTa: neperpyska JJMTeJbHbIM TOKOM JJIeKTpOHHAad 3aUlMTa
3auuyTa: neperpeB TUPUCTOPOB Jatyuk Temnepatypsl 80 C
3aniuTa: noteps ¢a3bl UM “caunanue” gpas JJIeKTpOHHasi
3auidTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHas
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYyIOLIEE [=1,5Iu - 20 cek, 1=1,25 Iu - 60 cek, [=1,1 [u -
CpeHEKBaJJpaTHYHOEe 3HAaUYEeHUe) 2 MUH
[Topor cpabaTbiBaHUS 3alUTHI OT KOPOTKOTO [>= 3l
3aMblKaHUs( aMIJIMTYAHOE 3HAYEeHHUeE)
TouyHoCTB NOAAEPKAaHUSA BBIXOJHOTO
HaMpsDKeHUs B peXKUMe CTabUIu3anuu 2% Un
HanpsKeHus
Bpems cTabuM3aL UM BbIXOAHOTO
HalpsKeHUS NIPU CKa4yKe HalpsSKeHUs CeTH Ha 2.3 cek
10% B pexkrMMe CTabUJIM3aL UK HallPsSKEHUs
CTeneHb 3alUILEHHOCTH [P20
OxnaskeHHe [IpuHy U TE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTUJITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.45C
OTHOcHTeIbHAs BJAAQXKHOCTb BO3/1yXa 0..90% 6e3 KoHJleHcaTa ( Cyxoe NOMelleHHe)
Usonanus 2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yOpaBJASUMMU LEeNIMU
PexxuM paboThl JauTtenbubil, [1B =100%
CpoK 3KcIJIyaTalnuu He meHee 10 sieT
['apaHTHUda 12 mecs1eB
HuTtepdeiic RS-485, npotokos ModBus RTU onuusi, TpedbyeTcs gon. miaarta RS-485

Jns paboThl npeobpasoBaTesiss HEOOXOAUMO JABa HanpspkeHUsA. OHO Hanpsi)KeHUe yepe3
TUPUCTOPBI BBINPAMJISAETCI U KOMMYTHUPYeTCS Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBBIM
HanpspKeHWeM; Apyroe HalpshKeHHe UCNOJIb3yeTcs A/ MUTaHUS CUCTeMbl yIpaBJeHUs — OHO
Ha3bIBaeTCsl BCIIOMOraTe/bHbIM. BcrioMoraTesibHOe Hanpsi>keHUe PeKOMEH/IYeTCsl 0AaBaTh OT
JIMHUH C “4UCTBIM” MUTAHUEM, TO eCTb OT CeTel, B KOTOPBIX OTCYTCTBYIOT UCTOYHHUKH CUJIBHBIX
IOMeX, TaKHe KaK CBapoYyHble aNnnapaThl, 3JIEKTPOJBUTATENH U T.J.

2.2 llpeo6pa3zoBaTesib NpeAHa3HAYEH [IJISl SKCIJIyaTallUHU B CAeyOLIMX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NACHBIE TOMELeHUS 6e3 arpeCcCHBHBIX NAPOB U ra30B;

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

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

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPYTUX UCTOYHUKOB HarpeBa;
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2K) oTcyTcTBHE BUOpaL My U yAAPOB.
3. YCTpOMCTBO U NPUHLMN AEHCTBUS

3.1 BHyYTpeHHee VCTPOUCTBO.
BHelHU# BUJ npeobpa3oBaTeJis NpeAcTaB/aeH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu# Bu/, npeobpasoBaTeisi

BHI/ISY pa3MelieHa IaHeJib YIpaBJ€HUA W OpPraHbl YIPABJE€HHUA NHTAHUEM 0OMOTKHU
B036Y)KAGHI/IH, BBEPXY - IaHEJIb YIPABJIEHUA K OPTaHbl YIIPABJE€HUA IMTAHHUEM AKOPA.

Ha snnneBbIx naHe X pa3MellalTcsd 3JeMeHThl UHAUKAL WU U yIpaBJeHU:
A) cBeToauof “PaboTa”;

B) cBeToauon “ABapus”

B) Tym6aep “PaboTa”;

[') ’KUAKO-KPUCTANLINYECKUN HHAMKATOP;

) xkHonku “Ilp.”, “@”, ”>”", ”<” ng nporpaMMUpPOBaHUA U YIIpaBJIEHUS;

E) 2 py4ku BCTPOEHHBIX IEPEMEHHBIX PE3UCTOPOB.

BHyTpu Kopnyca pa3MelalTcs:
A) xknemMHukHU XT1-XT4;

B) TupucTopHble MOAYJIY;

B) pazunaTopbl oXJIaXKAeHUs;
[) miaThl cucTeM ynpaBJ/ieHUs;
/1) /aTYMKY TOKa
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E) BEHTHUJISATOPBI OXJIKIEeHUS
Ha 60kx0BO# naHesM KOpIyca HaXOAUTCS KJeMMa 3a3eMJIeHUs.

[IpoBoza A/ MOJKJIIOUEHUS TNHUTAIIEr0 CUJI0BOr0 HaNpshKEHUS 3aBOJASITCA B KOPIYC
CBepxy; NPoBo/a [/ MOAK/IIYEHUS LieNled Harpy3KHy U YIIpaBJeHUs — CHU3Y.

.}]I/ILIeBaH IaHeJIb yIpaBJIEHUA COeAWMHAETCAd C OCTaJIbHbIMHU 3JIEMEHTAMH PeryjdTopa
COEANHUTEJ/IbHBIM KI'YTOM, KdK [IOKA3aHO HAa PUCYHKE 3.2

PucyHok 3.2 Perysiatop ZTRS-RV ¢ BbiIHeceHHOM NaHeJ b0 yIIpaBJIeHUs

3To AaeT BO3MOXHOCTb BbIHECTHU IIaHEJIb YIIPABJIEHUA 34 IIpeJeJibl peryjadTropa WU IpH
H606XOAI/IMOCTI/I YyCTaHOBUTb €€, HalpuMep, Ha /[JBeple BHENIHETro I_I_IKa(l)a. AJ'II/IHa
COeAUHUTEJIbHOI'O XKI'yTa — 1 MeETp.

PexxuMbl paboTEhL
[Ipeo6pasoBaresib B JIlO6GOM MOMEHT HaXOAUTCA B OJHOM M3 PEXHUMOB PaboOThl. ITH
PEeXUMBbI IepeyvncyieHbl B Tadsule 3.1.

Ta6suna 3.1 PexkuMbl paboThbl Tpeobpa3oBaTeis

Ha3zBaHue pexxrMa [TogcHeHnue

B 3TOM pexxuiMe UMIYJIbChl yIpaBJieHUs Ha CUJIOBble THPUCTOPHI He
NOJAI0TCS, BBIXOJHOE HaNpsDKeHWe Ha Harpyske OTCYTCTBYET.
YcTpoiicTBO  HempepbiBHO  OXHUJaeT KoMaHAbl “Pa6ora” wau
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NMPH TNOCTYIUVIEHUU KOTOPBIX MEepPexoAuT B
COOTBETCTBYIOLUN pexxuM. Ha uUHAUMKATOpe B NEpBOH CTPOKe
oToOpakaeTcs HaAnuch “'OTOBHOCTB”, a BO BTOPOUM CTPOKE TEKYIee
3HaueHHe CUTrHaJla 3aJaHus

B 3ToT pexxum [Ipeo6pasoBaTesib NEPEXOAUT NMPU HAJTUUYUK KOMaAHJbI
“PaboTa” “PaboTta”. Ilpy 3TOM Ha BCe THUPUCTOPHI MOJAAIOTCH yHpaBJAOLIAE
MMIYJIbChl, HA HAarpy3ke MPUCYTCTBYeT HampsbkeHue. Ha mHAMKaTope

7
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OTOOpaXKaeTcsl TeKyllee 3HaYeHUe CUTHaJa 3aJjaHusl, BBIXOJHON TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss kKoMaHAabl “Cton” ycTpOMCTBO
nepexoJuT B pexxuM “'OTOBHOCTD .

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

Ha unaukaTope oTo6pakaeTcsl KOJ OLIMOKHY Y MOSICHAIIAs HaAIUCh

PexxuM nmnpeaHasHayeH /il 33J/laHUsl 3HAYEHUH NPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTH” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
noZlayd TMUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIee
“IIporpaMmMupoBaHue” | oToOpaXkaeTCs Ha3BaHUeE TEKYILeH Mo/iesid Tpeo6pa3oBaTeis).

B 3TOM pexume YCTPOUCTBO He pearupyer Ha MoAa4y KOMaH/bl
“PaboTa”. Ilepexos B pexHWM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mnepBol cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHUE

3.3 OpraHbl yripaBjeHud U UHAUKALUU

Tab6sauua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUMY Ipeobpa3oBaTeis

OpraH ynpasJ/ieHus wiu | HazHayenue
HHAUKALUHU
BETO/IU T UT B UM T
Ceetopuopn “Pabora” l'o exxuMe “PaboTta”
Ceetoauon “ABapus” loput B pexxume “ABapus”
Kugkokpucramnndeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HaA4YeHUs
WHAUKATOD IpOrpaMMHUPYyEMbIX YCTABOK
[lepeMeHHbIN pe3ucTOp | YnpaBJieHUE BbIXOJHBIM HallPS)KEHHEM B pyYHOM peXUMe
“Ynpasnenue”
p
Tym6sep “PaboTa” Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe
KHonka “I[Iporp” Jlis1 BX0/1a/BbIX0/1a B PEXKUM MPOTrpaMMUPOBAHUS
o Jlis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B NaMATb ee
Knonka “@
3HAYeHMHsl.
KHomnka “>”" Jl/1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI

3.4 Ha3znayeHue KJeMM KJIeMMHbIX Kosoaok XT1-XT4, X1, X4 npuBejieHOo B Tabsuie 3.3.
KsnemmHbIe koogku X1 v X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs
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Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI
XT1 1 A ®a3za A nuraroniey cetu
XT1 2 B ®a3za B nuTaronieit cetu
XT1 3 C ®a3za C nuTarolien ceTn
XT2 1 +Us Jisi coeHeHUs ¢ 06MOTKoM sikopsi( Beixoa “mutoc”)
XT2 2 -Usa Jnsi coennHeHus c 06MoTKo# sikopsi( Beixon “mMunyc”)
XT3 1 L Jns noAK/I0YeHNS HallpshKeHUs yIpaBJeHus, IUTaHKe Lenen
BO30YK/leHUS
J1s1 oAK/II0YEeHU S HANIpSP)KeHU S yIIpaBJIeHUs, IUTaHUe Lenen
XT3 2 N
BO30YK/leHUS
XT3 3 +UB st coeuHeHMs C 06MOTKOM Bo36yxaeHus( Boixos “nuiroc”)
XT3 4 -UB Jns coefuHeHus c 06MOTKOM Bo36yxaeHus( Boixon “mMunyc”)
XT4 1 Tr+ 14 oK/I0UeHUs TaxoreHepaTtopa
XT4 2 Tr- J1d noAKJ/I04YeHUs TaxoreHepaTropa
X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEHUS BHEIIHET0 IepeMeHHOT0
pesucTopa
X1 2 Uynp | [ling nogayu aHasiorosoro curiasa 0..10 B
X1 3 Ilynp | /lnsg nopavyu aHanoroBoro curdaja 0(4)..20 MA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/A BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND | O6uiuii A/11 aHAJIOTOBOTO CUTHAJIA YIPaBJIEHUS
X1 6 JiN 1 moja4yy CUrHajia JYMCTAaHIMOHHOIO yIIpaBJeHUs
X1 7 GND | O6mu#
X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro nporpaMMHUpyeMoro
pene
06yt | O6IMHA KOHTAKT 1-ro MporpaMMUPYEMOro peJie
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTbhIN KOHTAKT 1-ro NporpaMMUpyeMOro
pene
X4 4 HP P2 HopmasnbHO-pa3oMKHYTbIN KOHTAKT 2-ro0 NPOrpaMMUPyEMOTro
pene
06yt | OGIMHA KOHTAKT 2-TO IPOTPaMMUPYEMOTO peJie
X4 5 po
X4 6 H3 P2 HopMasnibHO-3aMKHYTbhIN KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
pene
X4 7 HP P3 HopmasnbHO-pa3oMKHYTbIM KOHTAKT 3-r0 NIPOrpaMMUPyEMOTro
pene
O6muit | O6IMHA KOHTAKT 3-T0 MPOTPaMMUPYEMOTO peJie
X4 8 p3
X4 9 H3 P3 HopMasnibHO-3aMKHYTbhIN KOHTAKT 3-I'0 IPOrpaMMUPYEMOTO

peJsie

Pesie 3, pasMelleHHOoe Ha mJaTe ynpaBJeHUS BbINPAMUTENS OOMOTKM BO30YXXJeHHS,
3a/1eMICTBOBaHO /iJ1d I0JJa4Yy CUTHaJa 6JIOKUPOBKU IIPY NOTepe N0J1s1 BO30YXKAEeHHUs.
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3.5 Boi6op crnoco6a nojja4y KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbOJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — MyTeM 3aMbIKaHUs KJIeMM 6 U 7 KJIeMMHOU KoJioAKu X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmbJepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YINpaBJIeHUS] OCYIIECTBJSETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

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

3.6 Br160op 3azato11ero curyuasaa

YnpaB/siaTb ypOBHEM BBIXOJHOIO HaNpsiXKeHUs IMpeoOpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJISATh:

A) xkHonkamu “>" m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHaJsia, a HaKaTHe U yZiep>KaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpoeHHbBIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHHUSAM 33/jal0lero CUrHaJsia.

[ AMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKOIIUX CUTHAJIOB MOTYT
NpUMEHAThCH:

A) crangapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop ucCnosib3yeMOro CUrHajJa OCYLeCTBJISIETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JUCIJIee B IPOLeHTaX OT MaKCHMaJIbHOI0, BOJIbTaX MM aMmIiepax, HanpuMep U3=70%, U3=50
B, 13=30 A.

Takxxe curHas 3alaHusl MOXKeT ObITh U3MeHeH 1o uHTepdeiicy RS-485, eciu F2=6.

3.7 Ucnoab3oBaHue GYHKIIMU aBTOMATUYECKOTO MOBTOPHOTO BKJAKYEHUS

[loBesieHue mnpeob6pa3oBaTesisi IMOCJe TMpoBaja CUJIOBOTO HJM BCIOMOraTe/bHOIO
HamnpsDKeHUs1  ompejiesisieTcsd  3HayeHMeM  QYHKUMKM  HOBTOPHOro  BK/YeHUus  F3,
yCTaHaBJIMBAEMOT0 NPOrpaMMHO( CM. MyHKT 7).

Eciu F3=0, To pa3speluraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Ecau npoan
HaNpsDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaMpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUH ypoOBeHb, ecJd OoJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAabl “Pabota”
[Ipeo6pasoBaTesib NepexoAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelteHo. Eciau mnposan
HanpshKeHUs JJIMJICS MeHee [IBYX CeKYH/, TO BbIXOJHO€ HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIMYKMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCs cooblieHrne 06 ounbke. B TakoM nosioxeHuu [IpeobpasoBaTesib 3a6JI0KUPOBaH
Y Ha Harpyske HeT HamnpshkeHHs. YTOObI ero pa36JIOKMPOBaTh, HY»KHO MMoJaTh KoMaHAy “Ctomn”,
nocJjie yero [Ipeo6pasoBaTesib nepeifieT B pexxuM “'0TOBHOCTD”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

10
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'y

Hanps:xeHWe ceTu

|
Komanpa “Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

- T
BeixogHoe HanpaxeHwe, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMOro peJie

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

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

b) IIpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTa”;

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

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

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

3.9 I1J1aBHBINU IYCK U OCTAHOB

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

3.10 Hu>KHUY ¥ BepXHUU IIpeJieJibl DeryJIUPOBaHUSA

HwxHUKA U BepxHUM IMpeJfesibl pPeryJUpoOBaHUsS COOTBETCTBYIOT MHWHUMAJbHOMY H
MaKCMMaJlbHOMY 3HAaY€HHUI0 YIPAaBJSIOIEr0 CATHasia. YCTaHOBKA 3TUX 3HAYE€HUUM MO3BOJISIET
YCTAaHOBUTb T'PaHMULbl JMalla30Ha, B KOTOPOM Oy/eT BeCTUChb PEryJUpOBaHHUE BbIXOJHOIO
HalpsPKeHUs1 B MPOLEeHTaX OT HOMUHa/IbHOro. Eciv ycTaHOBUTH 3HAYeHUE [Jisi HUKHETO
npegesa paBHbIM 0%, a A1 BepxHero — 100%, To perysupoBaHue Oy/ieT peaju30BaHO BO BCEM
JiuanasoHe — OT HyJIsl 10 MAaKCMMaJIbHOTO.

JuckpeTHoCTb peryavpoBaHus coctasJseT 0,1%.

3a/jlaHve 3HaYeHUW HUXKHET0 U BEPXHEro NpeJiesioB peryJaupoBaHus i $a3oBOro MeTo/a
ocylecTBJsseTcs nporpaMmMmupoBaHveM ¢yHkiui F15 u F16; ( cM. nyHKT 7). C MOMOIIbIO
¢yHk1Mu F16 MOXXHO OrpaHUYUTh BBIXOJHOE HANPSXKEHUE PETYJISITOPA BO BCEX PEXKUMAX.

11
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3.11 PexuM orpaHUYeHUsA TOKA

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

B aTOM pexxrMe OorpaHUYMBAETCSl BeJIMUYMHA MOCTOSTHHOM COCTaBJsAOLIeN Toka skops s(
He cpeJlHEKBaZ[paTU4YHOe Irms).

3.12 PexxuM cTabUIM3AIUU TOKA

[Ipeo6pa3oBaTesib MOXKeT paboTaTh B peXHMe CTabWIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, UYTOObI NOJJEPKUBATb TOK OOMOTKM $SIKOpS Ha 3aJjaHHOM ypoBHe. To4yHOCTb
cTabuan3anuy ToKa — 2% OT HOMMHA/IBHOI'O TOKA PeryJsTopa, BpeMs cTabuau3aly TOKa NIpU
CKauKe ceTeBOro HanpsbkeHus Ha 10 % - 2.3 cek. CurHaz 3aiaHusl OTOOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A, PyHKUMA BK/IOYAETCA U OTKJ/IOYAETCHA NPOrpaMMHUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHA MHHHUMaJIbHOTO W MaKCHMaJIbHOTO TOKa 3ajaeTcs yctaBkamMu F21 u F22(
CM. IyHKT 7).

B sTOM pexxrMe cTabUIN3UPYyeTCsl BeJIMYMHA NOCTOSIHHOW cOCTaBJIsIoled Toka Akops Is(
He cpeJlHEKBaZpaTU4iHoOe Irms).

3.13 PexKUM OrpaHUYeHUs HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HANPSKEHUs, B KOTOPOM

CUCTeMa ylpaBJIeHUsl aBTOMAaTUYeCKH HU3MeHsieT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOObI BbIXOJJHOE HaNpsKeHHEe Ha 0OMOTKe SIKOpS He MPEeBbICUJIO 33/laHHOE
3HayeHUe. DyHKIMA BK/IOYAETCS U OTKJIIOYAETCs MporpaMMHUpoBaHUeM ycTaBku F17=3, a
BeJIMYMHA MaKCMMaJIbHOT'O HaNpsi»KeHUs 3aZaeTca ycraBkor F20( cM. yHKT 7).

[l 6ojsiee TOYHOTO OTpaHUYEHHUs] HANpPSDKeHUs CAyKUT ¢yHkuuu F36, ¢ momouibpio
KOTOpOM 3a/laeTcs BeJIMYMHA aKTUBHOI'O CONPOTHUBJIEHUS KabeJIbHOU JIMHUU U OOMOTKH SIKOPS.
C nmnoMoupl0 3TUX JaHHBIX TNPOU3BOAUTCA BbIYMCJIE€HWE BeJUYUHbl HanpshkeHus IR
KOMIIeHCalUU MaleHUs] HanpsiKeHUs:

Ur =Irms *(Rk + Rsa), rae

Irms - cpejHeKBaJjpaTUYHOEe 3HAaueHHe TOKa, Rk+Rda - cymMMapHoe cOmpoTHBJIEHHE
KabeJIbHOM JIMHUM U 0OMOTKHU sikops. CHucTeMa ynpaBJeHUs PeryasiTopa BbIYUCISET BEJTUUUHY
UIR ¥ KOPPEKTUPYET BbIXOJHOE HANlpsXKEHUE C ee YYEeTOM.

3.14 PexxyM CTabuUJIM3allMM HaNpPsHKeHUs, CTabUAM3alusd CKOPOCcTU 1o ob6paTHoit I/IC
ABUTaTeJId

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HANpsKeHHs, B KOTOPOM
CUCTeMa ylpaBJIeHUs aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBHe HAa TUPUCTOPHI
TaKUM 06pa3oM, YTOObI NMOAJEP>KUBATh HANPSHXKEHUE HA 0OMOTKe SIKOPS Ha 3aJJaHHOM ypOBHE.
To4yHOCTh cTabuaM3auuu HanpsikeHUs — 2% OT HOMMHAJIBHOTO HANpsDKEHUsI CeTH, BpeMs
cTabuJM3alMyd NpPU CKauKe ceTeBOro HampsbkeHusa Ha 10 % - 2.3 cek. CurHajn safaHus
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTKJ/IOYAETCS
nporpaMMuMpoBaHueM ycTaBkd F17=4, a BeJMYMHAa MHHUMAJIBHOTO U MaKCHMMaJIbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

s 6osiee TOUHOM CTAOUIM3ALUN HANPSXKEHUsI HEOOXOAMMO BBECTU 3HaUYeHUEe QYHKIUU
F36, 3apatoiell cyMMapHOe CONPOTHB/IEHHE KabeJIbHOU JIMHUM OT pery/sTopa [0 ABUraTess U
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06MOTKHU sIKOps. iMest 3TU AaHHbIEe PETYJISATOP BbIYUCAsET 3HaYeHUe IR KoMIeHcauy najeHus
HanpspKEHUsT Ha aKTUBHBIX COMPOTHBJEeHUsAX. M3 Kypca a/1eKTpONpHBOAA HM3BECTHO, YTO
CKOPOCTb BpallleHUsl Bajla iBUraTeJisl BbIYUCASIeTCs:
n = (Usa - [a*Ra)/k,

rae Us - HanpsikeHHe HAa 0OMOTKe fIKops, Il — TOk 06MOTKHU sIKops, RA — conpoTrB/eHne
0OMOTKHU fIKOpS, K - KOHCTPYKTUBHBIN K03pdUIMeHT. U3 3TOro ypaBHeHHUS BHUJHO, YTO €CJIU
IPOU3BECTHM KOMIIEHCALUIO NaJleHUs] HANpsSDKeHUs HAa aKTUBHBIX CONPOTHUBJIEHUSX, TO €CThb
J100aBJISTh K K HallpsKEHUIO sIKops BeJUYUHY [9*R4, To dopmysia npuobpeTeT BUA:

n = Usa/k,
TO eCThb IPU 3aJaHHOM 3HayeHHUU Us yacToTa BpallleHUsl OCTaeTCs HEM3MEeHHOH, TaK Kak
KOHCTPYKTUBHbIA  Ko3¢oduuueHT Kk - BeJMYMHA TMOCTOSIHHAsA IS KOHKPETHOIO

3JIEKTPO/IBUTATEJIS.

Takum 06pa3oM, UCNOJIb3YSl PEKUM CTAOMJIM3alLMK HANpsHKeHUsl M 3a/aB BeJUuuHy F36,
TEOpeTUYEeCKH MOXHO CTabW/IM3UMpPOBATh YaCTOTy BpallleHUs BajJa TMpPU OTCYTCTBUH
TaxoreHepatopa. Tako# cmoco6 Ha3bIBalOT cTabuauzanued no obpatHoul 3/C pBuraress.
[IpakTUYecKH e TaKoH MeTo/ CTabuIn3alu UMeeT MeHblllee ObICTPOJeNCTBUE U TOYHOCTD 110
CpaBHEHUIO C METO/IOM CTAOMJIM3aAlMU 110 0OPAaTHOM CBSI3U OT TaXOTe€HEPATOpPa, HO MOXKET ObITh
BIIOJIHE IpHeMJIeM /IJ1 pABHOMEPHOM Harpy3KH, NoKasblBasg TOYHOCTb 1-5%.

3.15 PexxuM cTabUIM3alMU TOKA C OTPAaHUYEHHWEM HaOpsaKeHUs

[Ipeobpa3oBaTesib MOXKeT paboTaTh B pexUMe CTabUIM3alMU TOKA C OJHOBPEMEHHbIM
OrpaHHYEeHUEM HaNpsPKeHUs, B KOTOPOM CHUCTeMa YNpaBJIEHUS aBTOMAaTU4YECKU H3MeHseT
yOpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbI TAaKMM 00pa3oM, 4YTOObl MOAJEpPKUBATb TOK
0OMOTKH SIKOpS Ha 33/laHHOM YpOBHE, OJHOBPEMEHHO C 3THM He J[OMycKas IpeBbllleHUs
YCTaBKM MO0 HamnpsbkeHUto. CUrHazi 3a/jaHUsi OTOOpaXkaeTcs B aMmmepax, Hanpumep I3 = 27 A.
DyHKUMA BKJIKYAETCA W OTKJ/IOYaeTCs NporpaMMUpoBaHUeM ycTaBku F17=5, BeJINYMHA
MUHMMaJbHOIO U MaKCUMaJIbHOTO TOKa 3ajaeTrcd ycrtaBkamMu F21 u F22, mMakcuMasibHasd
BeJIMUMHA HanpsikeHUs — GyHkuuend F19( cM. nyHKT 7).

B 3TOM pexxuMe CTabUIU3UPYyeTCsl BeJIMYUHA MOCTOSIHHOM COCTaBJsAOIIEN TOKa AKops Ls(
He cpefHekBajapaTuyHoe Irms). [Ilpy orpaHvYyeHUN HaNpsKEHUs YYUTHIBAETCS AKTUBHOE
conpoTuBJeHUs Ra + Rkabess, 3ajaBaemoe pyHKuuen F36.

3.16 PexuM cTabUIM3AIMY HAIPSKEHUS C OTPAaHUYeHHUEeM TOKa

[IpeobpasoBaTesb MoXeT paboTaTb B peXHUMe CTAaOWJIM3ALUM HANpsHKEHUs C
OZJHOBPEMEHHBIM OrpaHUYEHUEM TOKAa, B KOTOPOM CHUCTEMa YIpaBJeHHWS aBTOMATUYECKU
VM3MeHsIeT YNpaBJisiiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 00pa3oM, UTOObI MOAJEP>KUBATh
HanpsbKeHWe Ha 0OMOTKe SKOpsl Ha 3aJlaHHOM YpPOBHE, OJIHOBPEMEHHO C 3TUM He JoMycKas
NpeBbIlIEHUS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus 0ToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. ®yHKIHMA BKJIKYAETCA U OTKJOYAETCS NporpaMMUpoBaHuMeM ycTaBku F17=6, BesanuuHa
MHUHUMaJIbHOTO ¥ MaKCUMaJIbHOrO HamnpsiKeHUWW 3ajaeTcd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA TOKa — QyHKIMel F22( cMm. myHKT 7).

3ajaB BeqMynHON F36 compoTuB/eHUS OOMOTKHU SIKOPS U KabeJbHOW JIMHUU, B 3TOM
pexXuMe MO>KHO J0OUThCS CTabWUIM3al UM YaCTOThI BpallleHUs Basa( cM. Boille 1. 3.14)

B 3TOoM pexuMe orpaHUYMBaeTCs BeJIMYMHA MOCTOSSHHOM cocTaBJsiiolled Toka skops Is(
He cpeJlHEKBaZpaTU4YHOe Irms).

3.17 PexxyM orpaHUYeHHUsd CKOPOCTHU

[Ipeo6pasoBaTesib MOXKET pabOTaTh B pEXUMe OrpaHUYEHHUS] CKOPOCTH, B KOTOPOM
cucTeMa ymnpaBJeHHsl aBTOMAaTHYeCKU HU3MeHseT yIpaBJsiioliiee BO3/JelCTBUEe HAa TUPUCTOPHI
TaKUM 06pa3oM, YTOOBI YACTOTa BpallleHHs BaJia He MpeBbICUJIA 33JlaHHOe 3HaYeHHe. DyHKIus
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BKJIOYAETCA U OTKJ/II04YaeTCs NporpaMMUpoBaHueM ycTaBku F17=7, a BeJlMuMHa MaKCUMaJIbHOU
CKOPOCTH 3aZiaeTcs ycTraBkor F32( cM. myHKT 7).

3.18 PexxuM cTabUaM3aMU CKOPOCTHU

[Ipeo6pa3oBaTesb MOXKeT paboTaTb B peXHWMe CTaOWJIM3alMM 4YacTOTbl BpallleHUs B
byHKIMM 06paTHOM CBSA3M OT TaxOreHepaTopa, YCTAaHOBJIEHHOIO Ha Bas gBurartessd. CUrHaul
3a/laHuS Ha AucIliee 0TOOpaXkaeTcss B 060poTax B MUHYTY, HanpuMep, n3=800 06/MuH. HxxHui
Y BEpXHUH IpeJies peryJIUpoBKH 060poToB 3a7aeTcsa GyHKIuAMU F31 u F32( cM. nyHKT 7).

151 npaBU/IbHOM PaboOThl M MHAWKALUY B peKMMaX CTaOMUIM3alUU CKOPOCTH HEOOXOJUMO:

- aKTUBHUPOBaTb HHJMKALUIO 0OOPOTOB Ha JUCIJee, AJ 4Yero HYXXHO YCTAaHOBUTb
3HaueHue F23=0;

- ¢yHkuuet F24 ycTaHOBUTb KOPpEKTHOe 3HaueHUe uyucia MB/06, COOTBeTCTByMOlEe
KOHKPETHOMY TaxOreHepaTopy;

- ¢ynkuuert F40 BbIOpaTh AuanasoH JJis CMrHasa c TaxoreHepartopa: 0.250 B( mo
yMmosyanuio) wian 0.30 B. [luanason 0.30 B pekoMmeHAyeTcsl ycTaHaBJIWBaThb [Jisi HU3KOTO
YPOBHs CUTHaJIa ¢ TaxoreHepaTtopa. CiefyeT y4ecTb, YTO BbIOpaB guana3oH 0..30 B, Hy»kHO 6bITb
yBEPEHHBIM, YTO CUTHa/ 00paTHOM cBsA3U He npeBbicUT 30 B, MHaye MpPoOU30iIET HAChIILEHUE
CUTHaJ/Ia U CUCTeMa yNpaBJIeHUs MOXeT BblaTbh MaKCUMaJIbHOe HallpsXKeHHWe Ha BbIXOJe, Iocjie
4ero BaJl BUraTeJis OJyYUT MaKCUMAJIbHYIO CKOPOCTb BpallleHHUS.

PexxuM cTabuin3aliud CKOpOCTHM BKJIo4aeTca  ¢yHkuueil F17( Hy»XHO yCTaHOBUTb
3HaueHHe paBHoe 8). B 3ToM pexume perysdaTop HU3MepseT CUTHaJ OOpPAaTHOM CBSA3SU IO
CKOpPOCTH OT TaxXxOTreHepaTopa M CpaBHUBAET C 3aJlaHMeM; IPY 3TOM BeJIMYMHA YIPaBJAIILET0
BO3/JIeMCTBUS Ha TUPHUCTOPBI BBIYMCIAETCS KaK pasHULA MeXJy 3aJaHHOM M (paKTHUUecKOH
CKOPOCTbIO( BEJIMYMHA PacCOrJlacOBaHUs], YMHOKE€HHasl Ha NPONOPLUOHAIbHbIN KO3PPULIMEHT
Kn. Y3 sToro npuHnumna ciaefyet, 4To paKkTH4ecKass CKOPOCTb OyJeT BCerja HEMHOIO MeHble
3a/IJaHHOM, MOTOMY UYTO Pa3HOCTb paccoryiacoBaHus( cTaTUdecKas OIIMOKA) He MOXKET ObITh
pPaBHOM HYJIIO.

KoadounueHnt nponopruoHanbHocTH Kn 3agaetca pynkuuent F34. Bearnuuna Kn 3agaetcs
B npejgesax oT 1 o 50, 3aBojckas yctaBka paBHa 10. Yem 6Gosbiie koadpdunuent Km, Tem
cTabuJibHee CKOPOCTb BpallleHUs U XKeCTye MeXaHH4YecKasl XapaKTepUCTHUKa 3JIeKTPOABUTaTe s,
[Ipu Kn=1 cTabuinsanus CKOpocTH NpaKTHUUYeCKH OTCYTCTBYeT, MeXxaHU4YecKasl XxapaKTepUCTHKa
MaKcuMaJibHO MdArkas. Haubosiee yacto ncnosb3yoT ko3pouuuent Ko B auanazone ot 10 go
30. YpesmepHo BbICOKMH K03dduuueHT Kn MoxxeT npuBeCcTH K HeCTabWJIbHOW paboTe
JIBATaTeIAl.

n, o6/MuH

F34=20
F34=10

F34=5

F34=1

p M, H*M

Pucynok 3.3 Mexanunueckasi XapakTepHCTHUKa B 3aBUCIMOCTH OT Belnn4yrHa K03 duuuenta F34
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Tak ke g 3TOro pexuMa HMeeTCs BO3MOXHOCTb HACTPOMKHU WHTErpajJbHOU U
AnddepeHHaNTbHON COCTABJISIONIEN.

MHTerpasbHasa  cocTaBjdwllasg  NpeJjHasHadyeHa  JJid  [NOBBIIUEHUS  TOYHOCTHU
peryJiMpoBaHusi M KOMIIEHCAallUM Pa3HOCTH paccorsacoBaHud. /Jlnsg 3Toro umMeercsa [iBe
HacTpoulku: F42 - ko3dpoduuMeHT HHTerpasibHOM cocTaBasgwuied u F43 - penbra A
MHTErpajbHON  COCTaBJIAIOLIEH. Bennyuna pgenbta F43  onpepesnser  BeJUYUHY
paccorsiacoBaHusi( CTaTUYeCKyl0 OHIMOKY), K KOTOpPOM OYAeT CTPEMUTbCS YCTPOUCTBO,
HanpuMmep, 100 06/mMuH. Eciu ycTaHOBUTH 3TO 3HaueHUMe paBHOe HYJIIO, TO U BeJUYHHA
paccorsacoBaHus OyeT paBHOM HYJII0O U CKOPOCTb BpallleHUsl OyZeT CTpeMHUThCA K 3aJaHHOM.
BenuuuHa xe F42 6yneT onpefensiTb BpeMs, 3a KOTOpPOe YCTPOUCTBO OyJeT KOMIEHCUPOBATh
CTaTUYeCcKyl OIIMOKy, 4yeM 6osbwe F42, Tem 3TO0 OyAeT NpoucXoAUTb ObicTpee. I[lpu
HeO0OOCHOBAaHHO BbICOKOM 3HauyeHUU F42 MoxeT mosiBUTbCA KoJiebaTenbHOCThb. [lpu F42=0
WHTerpaJ/ibHas COCTaBJAIIAA HeaKTHBHA.

A

n, o6/MuH

» M, H*M

PucyHok 3.4 BausiHie UHTerpajbHOM COCTABJIAILEN HAa CTAOUIM3AIMI0 CKOPOCTH

JAuddepeHyyanbHas cocTaBasoLas NpeJHa3HavyeHa JJisl pe3Koro U3MeHeHUs BbIXOJHOTO
HanpsKeHUs YCTPOMCTBA NPU CKAaYKOOOpPAa3HOM M3MeHEHHUM Harpy3kKu Ha BaJly U CKOPOCTH
BpalleHuss ABuraTtesns. He pekoMeHJyeTcsd NOAKJAIOYATb 3Ty OGYHKIHMI0O 6e3 peasbHOU
HeoOxoaUMOCTH. PYHKIMS HacTparuBaeTcsa Koapodunuentamu F44 u F45. Beninuuna genbta F45
onpejiesisieT NPU KaKOM CHMKEHHMHU CKOPOCTM HauyHeT JelcTBoBaTbhb AuddepeHiyanbHas
cocraBJsswouas. Hanpumep, ecnu 3aano F45=100 06/MuH u ckopocTb 3aZaHus n3=500 06/MuH,
To AuddepeHnHaNbHasA COCTaBAAWLAA OyAeT aKTUBUPYeTCS TOJBKO MPU MpoBaje CKOPOCTH
Huke 3HayeHUs 500-100= 400 o6/mMuH. Eciu ke HA060pOT UAET pe3KUil cOpoc HAarpy3kd U
IO/ICKOK CKOPOCTH BpauleHUs, To AuddepeHIMasbHasi COCTABJAAKILAS PeE3KO yMeHbIIAET
BBIXO/IHO€ HamnpsikeHHe NMpU n>n3. COOTBETCTBEHHO B 3TOM IIpMMepe NPU CKOPOCTH N, paBHOE
500 06/MuH >n>400 06/MuH auddepeHHasbHAsA COCTaBJSAWIAS paboTaTb OHAa He OyJeT.
Koadounuent F45 onpefenseT pe3kocTb CKauka BbIXOJHOI'O HANpsKeHUs, 4eM KO3IPOUIMEHT
F45 Bblllle, TeM Y BbIXO/JHO€E HaNpsiXKeHHe pe3ye MeHsIeTcs.

dnsa  pevictBus auddepeHUUaNbHON COCTaBJSAOILEE HEOOXOJUMO YCTaHABJIMBAThb
IJIaBHOCTh XoAa ¢yHkuMio F97=0, uHaye N/JIaBHOCTM MHaye BbIXOJHOe HaNpsDKeHUe OyneM
MEHSATBhCS He CKauKOM, a MJIaBHO, YTO CUJIbHO CHWXKaeT 3QPeKTUBHOCTb 3TOU PyHKUUU. Takxke
JelctBue AuddepeHMaIbHON cocTaBaAwLEeN OyieT cabee BoIpaxeHo, ecau ctouT F18=0 nau
F18=1 -oyeHb MejJileHHO WJM MeJJIEHHO, YTO CBfI3aHO C 06oJiee MeJJIeHHbIM H3MepeHHeM
CKOPOCTH.
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B psape ciydyaeB MOXeT ObITb Lje1eCOOOpa3HbIM OrPAaHUYUTbL BbIXOJHOE HaINpsKeHHe
byHkuuel F16 /s npeoTBpalleHUsI Ype3MEPHbIX PbIBKOB U YCUJIUHM Ha BaJsly JBUTATEJIS.

A

n, o6/MuH

Tonbko nponopunoHansHas
cocTaBsnsoLas

MponopumroHanbHasi U MHTerpansHas
cocTaBnsoLwue

\ / /\ lMponopunoHanebHasa u
anddepeHumanbHasa cocTaBnsaoLmne

[MpornopunoHansHas, nHTerpansHas u
AndpdepeHymnansHasa coctasnsoLwme

Harpyska Ha
Bany

A B

» T, cek

Pucynok 3.5 XapakTep nepexoaHbIX IPOLECCOB MPHU Pa3InYHbIX HACTPONKAX
[Ipumep HacTpouku [IU/[-peryasTopa npuBeieH B MyHKTe 6.

3.19 PexxuM cTabUAM3aIMU CKOPOCTHU C OrpaHUYEeHUEeM TOKa AKops

PexxuM BKJIIOYaeTCs yCTaHOBKOW ¢yHKuuer F17 3HaveHwuss, paBHoro 9. AHajorudeH
pPEXUMY CTabUIM3ALUK CKOPOCTU U HACTPAMBAETCS TeMH e PYHKUUAMU( CM. BbIlIe), HO MPHU
3TOM [IONOJIHUTE/IbHO OrPpaHUYHMBAET TOK OOMOTKH SIKOPSI B COOTBETCTBUU CO 3HAUEHHEM TOKa
ycTaBkH lycT, 3azilanHoro ¢yHkuuei F22. CkopocTbh orpaHuYeHUs1 TOKA peryaupyetcs GyHKIMen
F18( cM. cieayomuii NyHKT HUXeE).

Eciu Tok 06MoTKHU sikops [19<0,95 IycT, To ycTpoicTBO paboTaeT B pexkMMe CTabUIU3alux
CKOpPOCTHU. B ciiydae npeBbilieHHs] TOKa 0OMOTKU IKOpsA Ha 5% Bblllle 3HaYeHUd ycTaBku F22( Ia
> 1,05 IycT) ycTpoicTBO OyJeT CHWXKaTb BBIXOJHOE HaNpshKEeHWE U CKOPOCTb, CTPEMSCh K
3HavYeHU10 Toka sikops 0,95 Iyct < Ig < 1,05 Iyct. Ilpu cHmxeHuu Toka Ig9<0,95 lyct peryastop
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BHOBb MEePeXOJUT B PEXUM CTaOUJM3ALUM CKOPOCTH W IIJIaBHO YBEJWYHUBAET 4YacCTOTY
BpaueHus. [l1aBHOCTL HabOpa CKOPOCTH TakK e peryaupyetcs pyHkuuent F18.

B 3TOoM pexuMe orpaHUYMBaeTCs BeJIMYMHA MOCTOSHHOM cocTaBJsiiolied Toka sskops Is(
He cpeJiHEKBaJipaTU4yHOe Irms).

B aTomM pexume wuHTerpaibHasg F42 u pguddepenHnuanvHasg F44 cocraBasoiune
HeaKTHBHBI U He BJIMAIOT Ha IPOLeCChl peryJIMpOBaHUA CKOPOCTH.

3.20 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTAOUIN3aALUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTabUIM3alUH(
OorpaHuYeHMs) 3aZlaHHbIX BeJMYMH C noMouipio ¢yHkuuu F18. B pexumax crabuausaunuu
CKOpPOCTH ee 3Ha4yeHHue ompejesseT BpeMd peaKLMM Ha M3MeHeHHe ckopocTd. PyHkuusa F18,
MO>eT NIPUHUMAThb 3HAaYeHHUS:

- 0 - oueHb MejyeHHas. CKOpOCTb CTabUJIM3aLMU WM OTPpaHUYEHHUS] MaKCUMaJbHO
MeJJIeHHas, IpU 3TOM [JOCTUraeTc HaWboJibllasg TOYHOCTb CTaOW/IM3aluMU. TOYHOCTB
CTabW/IM3alMy HamnpshKeHUs WM ToKa — 1% OT HOMMHa/JIbHOTO HaINpsKeHUsl CeTH, BpeMs
CcTabuIN3al M1 NIPY CKayKe CeTeBOro HalpshKeHUs WK Harpys3ku Ha 10% - 5..7 cek;

- 1 - MmepsieHHasA. CKOpOCTb CTaOMJIM3aL UM UM OTPaHUYEHUSI MAaKCUMMaJbHO MeJJleHHas,
IpyU 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3alUU. TOYHOCTb CTAOU/IM3ALUU
HanpsKeHUs WK TokKa — 1% OT HOMHHAJIBHOTO Halpsi>KeHUs CeTH, BpeMsl CTaOM/IM3aluu NpU
CKayKe CeTeBOro HanpshkeHUs Uian Harpy3ku Ha 10% - 8..10 cek;

- 2 - cpegHsaa. CkoOpocTb CTabW/IM3allMM WJIM OrFpaHUYeHUs CpejAHssA, NpPU 3ITOM
JlOCTUraeTcsl CpesHAS TOYHOCTb CTAbWIM3alMUd. TOYHOCTb CTAOMJIM3ALUM HANPSXKEHUA WU
TOKa — 2-3% OT HOMUHAJIbHOTO HaNpsXKeHUS CEeTH, BpeMs CTabU/IM3alMU [IPU CKayKe CeTeBOT0
HaMnps>KeHUs1 UM Harpysku Ha 10% - 3.4 cek;

- 3 - obicTpas. CKOPOCTh CTaOUIN3ALMU UM OTPAaHUYEHUS ObICTpasi, IPU 3TOM TOYHOCTh
CTabuau3alMy HU3Kasg. TOYHOCTb CTAOW/IM3allMM HaNpsbKeHUs WJId Toka - 3-5% oT
HOMMHAJILHOTO HaNpshKEHUS CeTH, BpeMs CTAaOW/IM3allMy NPU CKayKe CeTeBOr0 HalpshKeHUs
uau Harpy3kd Ha 10% - 2.3 cek, BO3MOXXHO NepeperysjupoBaHue( KoJiebaHHS) BBIXOJHOU
BEJINYMHBI;

- 4 - oyeHb ObIcTpas. CKOPOCTb CTAOUIM3ALUN WM OTPAaHUYEHUsI ObICTpasi, IPU I3TOM
TOYHOCTb CTAOW/IM3aLUM HU3KasA. TOYHOCTb CTAbMUIM3alMU Halpsh>KeHUs WK Toka - 3-5% ot
HOMHMHAJIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJIM3alMU NPU CKayKe CeTeBOr0 HaIpsiKeHHs
uau Harpy3kd Ha 10% - 1.2 cek, BO3MOXXHO NepeperysjupoBaHue( KoJiebaHHS) BBIXOJAHOU
BEJINYHHBI.

3.21 TopMoKeHHe ABUTATE]d

TopmoxkeHue aBurartesisi 3agaetcsa ¢yHkuusamu F25, F26 u F38. [laa 6oJsiee 6bIcTporo
TOPMOXKeHHUsI Heo6XO0JJUMO yCTAaHABJMBAaTb MHUHHUMaJIbHOe 3HayeHHe BpeMeHU OGyHKUuU F12
IJIABHOTO OCTaHOBaA. /IJINTe/IbHOCTb TOPMOXKeHUs orpaHuyeHa 25-30 ceKyH/, BO BceX pexKuMax.

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

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

- F25=1 - guHaMuyeckoe TopMoOKeHHe B QYHKLUK BPpEMEHHU, TO €CTb IyTeM MOAKII0YEHUS
006eCTOYEHHOH OOMOTKH SIKOpPSI K TOPMO3HOMY pEe3UCTOPy B TedyeHHe BpeMeHH TTopM,
onpejessieMoro 3HayeHueM QyHkuU F26. [Ipu 3TOM CKOPOCTh BpalljeHUs] He KOHTPOJIMPYeTCs.
TopMo3HOHN pe3ucTop MOJAKJIIYAETCA 3a CUET KOMMYTAallMU CUJIOBOTO KOHTaKTopa. TopMo3HOU
Pe3UCTOP U CHJIOBOM KOHTAKTOpP B KOMILJIEKT TIIOCTaBKHM He BXOJSAT, NPUOOpeTanTCs
NOoTpebuTe/NeM CaMOCTOsITeNbHO. /[JIT KOMMYTallMd CHJIOBOTO KOHTAaKTOpa 3a/elCcTByeTcs
KOHTaKThl MPOTPaMMHUPYEMBIX peJie Ha IJIaTe yInpaBJieHUs, [AJs 4ero TpebyeTcs YCTaHOBHUTH
3HavyeHus GyHkUi F4, paBHoe 4.
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[Io ucreyenue BpeMeHu TTopM HampsiKeHHe KOHTAKThl IPOrpaMMHUpPYEMbIX peJie
IEPEKU/IbIBAIOTCS, CUJIOBOM KOHTAKTOP OTKJIIOYAeT TOPMO3HOW PE3UCTOP OT OOMOTKHU SIKOPS U
JMHaMHU4YeCcKoe TOPMOXKeHHe NpeKpallaeTcs.

- F25=2 - nuHaMu4yecKoe TOpMOXKeHHEe B PYHKIUU CKOPOCTH, TO €CTh My TeM MOAKII0YEHUS
06ecTOYEeHHON OOMOTKH SIKOPSI K TOPMO3HOMY Pe3UCTOPY, KOHTPOJUPYS MPHU 3TOM CKOPOCThb
BpallleHUsI BaJia [0 CUTHAJIy OT TaxoreHepaTopa. TOpMO3HOW Pe3UCTOP MOAKIKYAETCS 3a CUET
KOMMYTallUH CUJIOBOTO KOHTAKTOpa. TOpPMO3HOUM pe3nucTop U CUIOBOM KOHTAKTOP B KOMILJIEKT
NOCTAaBKU He BXOJST, MPUOOPETAITCS HMOTPeObUTe/leM CaMOCTOSITEeNbHO. [lJI1 KOMMYyTaluu
CUJIOBOTO KOHTAKTOpa 3a/eHCTBYeTCl KOHTAKThl MPOrpaMMHUpPYeMbIX peJie Ha IJaTe
yIpaBJieHus, [IJIsl 4yero TpebyeTcsl yCTAaHOBUTDb 3HaYeHUus1 pyHkuuii F4, paBHoe 4.

[Tocne OCTKEHUSI CKOPOCTU BpallleHUsI BeJIMYMHbBI N OTCEYKH, onpeiesisieMol QyHKIUeH
F38, KOHTaKTbl NMPOrpaMMHUPYEMbIX peJsie MepeKHUAbIBAIOTCS, CUJI0BOM KOHTAKTOpP OTKJ/YaeT
TOPMO3HOM Pe3UCTOP OT 0OMOTKH SIKOPS U IMHAMU4YECKOe TOPMOXKeHH e MpeKpaliaeTcsl.

3.22 [11aBHOCTb U3MEHEeHUd CKOPOCTH BpallleHUd
B MeHwo umeetrcsa ¢yHknusa F97, ¢ noMolbi0o KOTOPOU MOXXHO PeryJiMpoBaTh MJIABHOCTh

M3MeHeHUsl CKOPOCTH BpallleHus], YTO ObIBaeT He0OXOAMMO JJs NpefoTBpallleHWs PBbIBKOB U
neperpysku jaurartessd. PyHKIUA NPUHUMaeT 3Ha4eHUs OT Hy A Ao 10. PyHKIuUsA N03BOJsAET
OrpaHUYMBaTh YCKOPEHUE BaJsa JBUTraTe/Isl IPU Pe3KOM U3MEHEHUU CUTHaJa YIpaBJeHUs WU
Harpysky, salllMIljaeT ABUraTes]b OT pPe3KOro Habopa CKOPOCTH, HanpuMmep, NMpHU OMMOOYHBIX
JleCTBUSIX ONEepaTopa, peJoTBpallaeT yXo/ PeryjasTopa B 3alUTy OT eperpy3Ku.

Hysio cooTBETCTByeT OTCYTCTBHE IJIAaBHOCTH, YCKOpeHHe He orpaHuyuBaetcs, 10 -
MaKCMMaJIbHO MeJl/leHHOe Hu3MeHeHHe. HyXHO y4YMTBIBATh, YTO NPU OGOJBLIMX 3HAYEHUAX
bynkuuu F97 y perysnsTopa yMeHbLIAeTCS CKOPOCTh PeaKLMM Ha HAOPOC Harpy3Ku B pPeXUMeE
CTabWJIN3alMd CKOPOCTH, YTO MOXEeT ObITh HeXKeJaTeJbHO, I03TOMYy He CJieiyeT BbICTaBJATH
HeO0OO0CHOBAHHO 60JIbLINE 3HAYEHUS 3TOU QYHKILUU.

3.23 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
[Ipeo6pazoBaTesib uMeeT cnenyaibHyo GyHkiuo FO98( cM. nyHKT 7), NpU COXpaHEHHU B

MmaMATHU KOTOpOﬁ 3HA4Y€HHUA paBHOTI O 1, BCce MoJib30BaTeJbCKHE YCTAaHOBKH CTHUPAIOTCA, 4 HA UX
MECTO 3allMCbIBAOTCA 3aBOJICKHNE 3HAYEHHUA CIJYHKU,I/II‘/JI.

3.24 3a1uThl
B ycTpoiicTBe peasi30BaHbI CeAyOLHE BU/bl 3aILUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHHUS — 3JIEKTPOHHAsA. JJIEKTPOHHAs 3alluTa peanu3yeTcs
nyTeM GbICTPOM 06pabOTKHM MHUKPOINPOLECCOPOM CHUTHAJIOB, MOCTYNAWOLMX OT JATYMKOB TOKa.
[Ipy mpeBbIlIEHUH MTHOBEHHOTO TOKAa 3HayeHUs1 3*[HOM NMPOUCXOAUT CHSITHE YNPaBJSIOLIMX
MMIyJIbCOB C TUPUCTOPOB, a Ha JUCILJIee 0TOOPa)KaeTCsl COOTBETCTBYIOLee COOOILeHMe.

B) 3amuTa OT mneperpy3kud 3JeKTpPOJABUraTes IpeJHa3HayeHa /[Jig COXpaHEHUs
paboTOCIIOCOGHOCTH 0OMOTKH IKOPS U TUPUCTOPOB B CJlydae NpeBbllIeHUs] TOKa HOMUHA/IbHOIO
3Ha4YeHUs. 3aluTa yCTaHaBJAUBaeTCS NporpaMMupoBaHieM GyHKuM F28, c momolpio KOTOpbIX
BBICTABJIAETCA HOMHHAJbHOE 3HAaYeHHe TOKa AKopsA 3JeKkTpozasurartessd. [lo yMmosdyaHuio
3HayeHUe F28 paBHO HOMHMHa/JILHOMY TOKY npeo6pa3oBareJisi( cM. MyHKT. 7). Mukponpoueccop
HelnpepbIBHO U3MepseT CpeJHEKBAJAPaTUYHbIA TOK HAarpys3ku Irms U HakamiuBaeT 3Ha4eHUe
BPEeMSA-TOKOBOI'O MHTErpaJja U CPaBHUBAET ero € YCTaBKOMW, IPU NpeBbILIEHUHA KOTOPOW CHUMAET
MMIYJbChbl YIpaBJeHHUS1 C THUPUCTOPOB U OTOOpa)kaeT Ha JUcIJiee coobuieHue. PaboTa
npeob6pasoBaTesisi 6JIOKHPYeTCs Ha 3 MUHYTHI, [10CJIe YEr0 OH NepexoJuT pexuM “'oToBHOCTB”
ecJiv rmojaHa komanzga “Crom’”.
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[leperpy3o4yHas cnocobHOCTb npeobpaszoBaTtens: [ = 1,5 [nom - 20 cek, [ = 1,25 Tnom - 60
cek,[=1,1 Inom - 120 cek.

B) 3amwuTa oT neperpeBa pajuaTopa ob6ecrneynBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JaTYMKOM, KOTODPBIM HeNpepbhIBHO ONpalluMBaeTcd MHUKpompoueccopoM. IlpegenbHas
TeMnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMS 3alMThl paboTa npeobpas3oBaTesis
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIAITOPBI OXJIAXKJEHUS U IIpeobpa3oBaTesib IepexoAuT pexxuM “'0TOBHOCTB”, eC/iv NojaHa
koMmaHga “Cromn”.

[') KOHTpOJIb HampsKeHUs CUJIOBOM CETH OCYLIeCTBJISETCS 3JeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B C/ly4ae OTCYTCTBHSI OJHOW WJIM HECKOJbKUX $a3 WIM B ClIydyae HUX
“cniunaHusa”. 3aliuMTa MOXeT ObITh BKJIOYEHA WJIM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
¢yuknuu FO2( cM. nyHKT 7).

Jl) 3amwyra OT HeAONYyCTMMO HHU3KOTO IOJs BO30yXAeHHd. BeimpsaMuTesb 0OMOTKHU
BO30YK/JeHUsl UMeeT BO3MOXHOCTb HAaCTPOMKH 3allUThl OT NMOTEPU MNOJA BO3OYXKJAeHHUH, A/
yero npeAHasHavyeHbl pyHkuuu F19, F21 u F93.

A) 3amyTa No BeJMYMHEe HANpsKeHUs Bo30yxAeHHd. Ecau HanpsbkeHuMe Ha BbIXOJe
BBINPSIMUTEJISI MUTAaHUSA OOMOTKHU BO30YXJAeHUs MeHblie Ha 20% MHHUMa/IbHOIO 3HAYEHUS,
ycTaHaBaMBaeMoro ¢yHkuued F19, cpabaTbiBaeT pesie Ha IJlaTe YIpaBJeHUS U CBOUM
Pa3MbIKAOIUM KOHTAKTOM OJIOKUPYET paboTy BbINPSIMUTESI 0OMOTKHU SIKOPS;

b) 3amuTa no BeJiMyMHe TOKa BO30Yy»xAeHUs. Ec/iM BBIXOJHOU TOK BBINIPSMUTEJISA MUTAHUSA
0OMOTKHM BO30yxAeHUs MeHblle Ha 20%, yeM MHUHHMMaJlbHOe 3HA4yeHUs, yCTaHaBJIMBaeMoe
¢yHkuuel F21, cpabaTbiBaeT peJie Ha MJaTe yIpaBJeHUs1 U CBOMM Pa3MbIKAOIIMM KOHTAaKTOM
6JI0KHMpPYeT paboTy BbINPSIMHUTEJISI 0OMOTKH SIKOPSI;

Y BbIIpsAAMUTeJII NUTAaHUA OOMOTKMU fIKOpA ecTb QyHKuua F93, ¢ moMouipio KOTOpou
MO>HO OTKJIDYMTb WM BKJIKYUTD 3alIUTy OT NOTepH noJid Bo3oyxeHud. [Ipu F93=1 3amura
OTKJ/IIOYEHA, BBIIPSIMUTENb NUTAaHUSA OOMOTKM SKOpS He pearupyeT Ha cpabaTblBaHUe
O6JI0KMPOBOYHOTO peJie BbINPSIMUTEJISI NIUTAaHUSA 0OMOTKH BO30YK/I€HUSI.

E) 3amuTa oT HeHCIIpaBHOCTH JaTUYMKa TOKa. B ycTpoicTBe /11 M3MepeHUs TOKa 0OMOTKHU
SIKOpS MCIOJIb3yeTCs [ABa JaTuMKa TOKa, “MJCOBOM” W “MuHycoBoi”. Cnoco6 u3MepeHUs
3amaetcs pyHkuuen F94:

F94=0 - Ia BbluMciaseTCcsd KakK HOJycyMMa M3MepeHUW ABYX AaT4yukoB Ia = (Imaroc +
IMyHyc)/2. 3To OCHOBHOM pexuM paboThl. B ciyuae, eciu ofUH AAaTYMK M3MepsieT B 2 pasa
6oJibllle APYroro BblAaeTcs owMb6ka 12, cMrHaJW3UpYIOLiasi O HEMCIPABHOCTHU JaT4yMKa TOKa.
[Tocse cpabaThiBaHUS 3alUThI [J151 ee cOpoca HEOOXOJUMO CHATh curHas “"PaboTa”.

[Tocse 3TOro MOXKHO YCTaHOBHUTB:

F94=1 - Ia = | muroc;

F94=2 - 4 = | Munyc;

F94=3-1a=0;

YcraHaBivBasa 3HayeHud F94, paBHoe 1 M 2, MOXHO OIllpeJile/INTb HEUCNPABHBIU JaTUYUK
WK OTperyJIMpOBaTh NOKa3aHUs TOKa Ha auciee. F94=3 wncnosb3yeTcs Kak BpeMeHHBIU
peXuM NpU HENCIIPAaBHOCTH 060UX AAaTYUKOB TOKa.

K) 3awuTa oT oTCyTCTBUS U3MepeHUs1 HanpshkeHUs skopsa Usd. PyHKUUSA aKTUBUPYeETCs

Wiu oTkiw4vaeTcsa ¢yHkuued F96. 3amura cpabaTbhiBaeT ecau HanpsibkeHue Us<25 B mpu
IpeBBIILIEHUH OIIPe/eJIEHHOTO YIJjia MPOBOAUMOCTH TUPUCTOPOB, UTO FTOBOPUT O HEMCIPABHOCTHU
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KOHTypa usMepeHus. [locse cpabaTbhiBaHUs 3alUTHI AJis ee cOpoca HEOOXOAUMO CHATh CUTHAJ
”n n
Pa6ora”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs QyHkuueit F96. ITol dyHkiuen
yCTaHABJMBAETCA TPU CTyINeHH cpabaTbiBaHUS 3TOW 3amuThbl: 15%, 25% u 35%. 3amura
cpabaTbiBaeT, eciu 060poThl ABuratesss <100 06/MUH npu ynpaBJsioueM 3ajaHuu Usafg >
15%, 25% u 35% B TeyeHue 3-X cekyH[. COOTBeTCTBeHHO, 3HaueHHe 15% sBJsgeTca camou
»KECTKOM YCTaBKOM.

[Ipu F96 = 3 3amuTa HeaKTHUBHa.

3auiuTa Tak e He paboTaeT [0 OKOHYaHUsI BpeMeHHU MJIaBHOTO MyCKa.

[Tocsie cpabaThiBaHHUS 3alUThI [JI51 ee c6poca HEOOXO0JUMO CHATH CUrHas “"PaboTa”.

M) 3auyTa oT pbIBKa — BKJIOYAETCI WU OTKJIOYaeTcd pyHkuuer F97. Bo BkIOUeHHOM
COCTOSIHUM 3Ta 3alljiTa OTPAaHUYMUBAET CKOPOCTb HapacTaHWsl yNpaBJSAKOLIEr0 CUTHala, 4YTO
3allMlIaeT JIBUTaTesib OT Pe3KOro Habopa CKOPOCTH, HAapUMep, MPU OMIMO0YHbIX AeUCTBUAX
omeparopa

K) 3ampura oT BHyTpeHHed HeucnpaBHocTH “Om5 HeT cBa3u Mexay maatamu”
$UKcUpyeTCs MPU OTCYTCTBUM 06MeHa JaHHBIMU MeX]y IiaTaMu. [[py BOSHUKHOBEHUM 3TOH
aBapHM YCTPOUCTBO HE MOXKET QYHKIIMOHUPOBATh, TPEGYETCS PEMOHT.

3.25 HacTpoiiku

B perysisiTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlna usMeHeHUs mopora cpabaTblBaHUSA 3allMThl OT KOPOTKOr'0 3aMblKaHUs B BepXHel
yactu matel TPM-ZVEL A5 npeaycMoTpeHo 5 mosioxkeHud 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 peryJ/stopa. B jileBoM BepXHeEM YIJy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJsibHble Touku “K3”. HanpsbkeHue, u3MepeHHOe MeXJy ISTUMHU TOYKaMH, He
COOTBETCTBYET MoJioXKeHUIo |1-]5, 3aMKkHyTOMY />kamnepoM, a paBHo 1,7 B, 1,4 B, 1,03 B, 0,78 B,
0,62 B cOOTBETCTBEHHO. JTO HaNpsi>KeHHWe ompejesisieT TOK cpabaThiBaHMs 3audThl no K3.
BesMyrHa TOKa cpabaTbhlBaHUS MPSIMO-NPONOPLUOHANBHO HANpPSKEHUI0 3TOM ycTaBKU. [Ipu
HEOOXOJUMOCTH YyBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXHO I3TO HaNpsKeHUe
YMEHBLIUTb, /15 3arpy06J/ieHUs1 - HA060PpOT HanpskkeHUe ycTaBKU K3 yBesTUYUTb.

[IlpyHuMas pelieHue 0 HEOOXOJUMOCTHM U3MEHEHUs] HACTPOMKU 3alllUThl OT KOPOTKOTO
3aMbIKaHUs, c/le/lyeT NPUHUMATh BO BHUMaHUE:

- ecqd pKaMIep CHAT, HU OJHO U3 MoJioKeHUH |1-]5 He 3aMKHyTO, TO 3aluUTa He
cpaboTaer;

- ObIBaeT cUTYyanus, Korja 3auura oT K3 cpabaTbiBaeT Npy TOKe, U3MEPEHHOM KJIelllaMH,
MeHblIeM 4yeM IH. 3To He 00513aTeJIbHO TOBOPUT O HENpPaBUJIbHOM 3aBOJCKOM HACTpoiike
3allUThI, IOTOMY YTO 3alllUTa CpabaThIBaET MO aMIJINTYJTHOMY( MTHOBEHHOMY) 3HAaYE€HHUIO TOKA,
a He [NeWCTBYWILIEMY WM CpeAHeMy. JTO 4Yalle TOBOPUT O TOM, YTO BEJIMKO aMILJIUTYyJHOE
3HavyeHUe ToKa( NuK-pakTop). [lonbITka 3arpyobUTh UJIU MOJHOCTHIO OTK/IOYUTD 3alUTy OT K3
MOXXeT NpPUBECTH K BBIXOJY THPUCTOPOB M3 CTPOS - BeAb OHU [ONYCKAIOT HEKOTOpOe
npeJieJibHOe 3Ha4YeHWe MITHOBEHHOTO TOKa, a 3aBOJCKasl HAaCTPOWKa KaK pa3 npeAycMaTpUBaeT
cpabaTbIBaHUE 3aUIMTHI [IJI1 HEMPEBbIILIEHUS 3TOTO NpPeJieJIbHO-A0MyCTUMOro 3Ha4eHus. B aTom
c/lyyae U3rOTOBUTEJIb UMEET MPaBO OTKAa3aTh B 6€CMJIATHOM rapaHTUHHOM 06CTy>KUBaHUH.

b) IlokasaHus [JgaTuuka TokKa. B ciydae, eciu TOK OOMOTKMU SKOps, U3MEPEHHBIH
baKTHU4YecKH, pacXoAUTCA C JAaHHBIMH, OTOOpa)kaeMbIMH Ha JAMCIJIee, MOXXHO NMPOU3BECTH MX
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NoACTPOUKy. [lig noacTpoiiku cayxaT ¢yHkuuu F102 "kla +”, F103 "kla -”. [loka3zaHusa Toka Ha
JIUCILJIee U3MEHSIIOTCS IPSIMO-NIPONOPIIMOHANbHO U3MEHEHHUI0 3TUX KO3 PUIUEHTOB.

Heo6xoauMo cienymolas nocae0BaTe/IbHOCTh JleHCTBUM:

- pynkuyueit F94 BoicTaB/isieTcs 3HaueHUe 1( u3aMepeHue o "ma0COBOMY” JaTUUKY). Jlanee
CpaBHMBAaeTCd BeJIMYMHA TOKa ld, u3MepeHHas KJiellaMH, C NOKa3aHUSAMU Ha JUCIJIee U IpHU
Heo6X0JUMOCTHU NMPOU3BOJUTCS KOPPEKTHPOBKa Koadounpenta pynkuueit F102.

- ¢ynkuuer F94 BbicTaBssieTcs 3HayeHUe 2( M3MepeHHe MO0 "MUHYCOBOMY [OATYHKY).
[lanee cpaBHMBaeTcd BeJIMYMHA TOKA ld, U3MepeHHas KJellaMH, C NOKa3aHUSAMU Ha JUCILIee U
IpU HEOOXOAMMOCTHU MPOU3BOJUTCS KOPPEKTHPOBKA Koapdunmenta pyHkuuent F103.

- ¢yHkuuer F94 ycraHaBsiuBaeTcs 3HadyeHHe O( U3MepeHHE OT 06OUX JAaTYMKOB) U
NpoBepsieTc IMpPaBUJBbHOCTb TMNoKa3aHWM 4. BesumuynHa Irms npu 3TOM U3MeHUTCA
aBTOMAaTUYEeCKU; ee KOPPEKTHUPOBATb He TpebyeTcsl.

[IpyHuMas pelieHre o0 MOACTPOMKe NMOKAa3aHUM TOKa, clelyeT UMeThb B BUAY C/leAyoliue
dakTopshI:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJfaTOpa, NOKa3aHUA
JIaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HeUCIPaBHOCTHU WJIM HEBEPHOM HACTPOMKe; IPU YBeJIMUEHUHN TOKA, IOKa3aHUs BXOAAT B HOPMY;

- Ui HW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeELlHd, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHHWe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HWCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He wusMmepsiomue TRUE RMS, MoxxHO
WCIOJIb30BaTh TOJbKO NPU CHHYCOUJAJIbHOM TOKe, a NPU HECHHYCOUJAJbHOM TOKEe TaKue
KJely MOTYT JaThb NOTrpelHOoCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” unu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% OoT HOMHUHAJILHOTO TOKa Mpeobpa3oBaTeJis;

- HeBepHasl HAaCTPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aAlUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHHE JINOO HA0OOPOT OTCYTCTBHE UJIM CIUMUIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIJa U3 CTpPOA peryJsaropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, H3TOTOBUTEJb MHMeeT INpaBO OTKas3aTb B 6eclJlaTHOM TrapaHTUHHOM
00CTY>KUBaHUU.

[lpy npoBenseHUH onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PEryJUpyeMyto BeJIMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJs Y ypaBJeHUsl.

[TopcTpolika moka3aHUM TOKa BO30OYX/JEHUs OCYIIECTBJISIETCS AaHAJOTUYHO C MOMOLIbIO
¢yskiyu F102 kI B MeHI0 BBIIPSAMUTEJIS yIIPaBJAeHUs] TUTaHUEM 0OMOTKH BO30YK/IeHHUSI.

B) HacTpoiika nokazaHui HaNpsiKeHUs Ha JUcIiee. 3a U3MepeHUe HalpsKeHUs1 OTBeYaeT
miata A6( camas HWXHAs). C JIeBOM CTOPOHBI IJIAaThl €CTh PeryJadpoBOYHbIA pe3uctop R13,
OTBEYAIOL[UK 32 YCTAHOBKY HYJSI BBIXOJHOTO HaNps>KeHHUSI HA OOMOTKe SKOpS U OOMOTKe
BO30y/JAeHUsA( Ha pasHbIX miaTax) U R15 ajs ycTaHOBKM HyJ/ii 060pOTOB Ha Basy JiBUraTess
cooTBeTcTBeHHO. C mpaBo¥ cTOpOHBI - pe3uctopbl R7 u R9, macuitabupyrouve koappuieHT
nepesayyd OT WU3MEPUTEJbHOM IJIAThl K NMOKAa3aHUAM JUCIIes [0 HaNpsSXKEeHWI0 Ha SKOPHOU
obmoTke Usi, Ha o6MoTKe B030yxJeHHUsT UB U 006OpPOTHI 3JIEKTPOJBHUraTessl MO CUTHAILY C
TaxoreHepaTopa COOTBETCTBEHHO. Pe3ucTOpbl MOryT OBITh TPYAHO AOCTYIHBI H3-3a XIyTa
IPOBOJOB.

Jis1 noACcTpoiiKY MoKa3aHUW HanpsikeHus sskopsi Ust Ha Auciiiee He06X0AMMO OTKJIKYUTh
3amwuty ¢yukuuend F95, nanee mojgath komaHay “Pa6oTa”, BbICTaBUB HyJieBOe 3aJaHUE.
3adukcupoBatb KHonkoH "®” BennuuHy Us Ha Jguciiee. YOeAUThCsS, YTO HA MOJKJIOYEHHOU
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HarpyskKe HyJieBoe Halpsi>KeHHe U JOOUThCS MOKa3aHUM HyJisl Ha JUCIJIee TOBOPOTOM TOJIOBKU
perysinpoBo4yHoro pesucropa R13.

Jasiee mogHATH BbIXOAHOe HanpsxKeHUe 10 60-80% oT MakcMMabHOTO U pe3ucTopoM R7
OTpEryJMpoBaTh NOKa3aHUs Ha JAUCIIee, JOOUBIIMCh COBNAJ€HUSI C U3MEPEHHBIM 3HAaYEHUEM.
W3MepsATh HampsikeHue Heo6X0JUMO MpPUOOPOM, 006J1aal0LUIUM CHOCOOGHOCTBIO H3MEpPSThb
cpenHekBazpaTuuHoe 3HauyeHue(TRUE RMS). [ocsie 3aBepiieHUs HACTPOMKH pEKOMEHyeTCs
BKJIIOUUTD 3alUTy PyHKLMeln FO5.

AHaZI0TMYHO HACTPaWBalOTCS NOKa3aHUsl HaNpsi>keHUs1 Bo36yxaeHus UB peaucropamMmu R13
v R7 Ha fgpyroil mnjaTe BbINPSIMWUTEJSI YIpaBJeHUSI NUTAaHUEM OOMOTKHU BO30OYyXJeHHs,
nokKasaHus 060poToB n - pe3uctopaMu R15 u R9. [lpu noactporike BesuyuH UB U n
peKoMeHyeTCA OTK/IYUATH 3alUuThl F93 u F96.

Tak >xe MOXXHO OTKOPpPEKTUPOBATh MOKa3aHUs Ha JUCIiee ¢ noMoliblo ¢yHknuit: F107
kUsa - HanpsipkeHue sikopsi, F107 kUB - HampshkeHUe BO30YKAeHHUS( M3 MeHI0 BbIMPSIMUTES
ynpaBJyieHus 00MOTKOM Bo30yxeHus1), F110 - 060poThI ABUTATES.

3.26 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
[Ipeo6pazoBaTesib UMeeT cnenyaibHyo GyHkiUo FO98( cM. nyHKT 7), IpU COXpaHEHHU B

MmaMATHU KOTOpOﬁ 3HA4Y€HHUA paBHOI'o 1, Bce MoJib30BaTeJbCKHE YCTAaHOBKH CTHUPAIOTCA, 4 HA UX
MECTO 3allMCbIBAOTCA 3aBOJICKHNE 3HAYEHHNA CIJYHKU,I/II‘/JI.

3.27 Ynpassienue no untepdericy RS-485 no npotokosy ModBus RTU

PerynsaTop npejycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosuaHuto
3Ta mJiaTa He UJEeT B KOMILJIEKTe MOoCTaBKU. Ee He06X0UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Ecniv npu nepBOHaya/lbHOM MOCTaBKe IJlaTa He Obla 3aKa3aHa, TO €e MOXHO [JJOKYNHUTb
OT/IEJIbHO.

st ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTB 3HaYeHHUe aZipeca YCTPOMCTBa B MHPOPMaLMOHHOM ceTH GyHKuUel F99;

B) YcTaHOBUTBH 3HaUeHHe CKOPOCTH llepefiadu JaHHbIX pyHknueit F100;

B) [Ipu HE0O6XOJUMOCTH MoAABaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HAaYEeHHE 3a/]al0Lero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHuss o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKkyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEISA.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 Tlpeobpa3oBaTesib COOTBETCTBYET AENCTBYIOILUM TpeboBaHUsAM “[IpaBus ycTpoiicTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjiaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTallMM 3JIEKTPOYCTAHOBOK
noTpe6uTesei».

4.2 Jlns paboThl npeo6pa3oBaTesisl UCIOIb3YETCsl ONACHOE JJIS )KU3HU HampsikeHUe. [Ipu
yCTaHOBKe INpeobOpasoBaTessi Ha OObeKTe, a TakKe INPU YCTPaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM OOCIY>XMBAaHUU HEOOXOAMMO OTKJIIOUUTH [Ipeobpa3oBaTesib U MOJKIOYAEMbIE
yCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHye BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB M BHYTPEHHIOK 4acCTb

wkada. 3anpeniaeTca UCNOJIb30BaHUe IPeobpas3oBaTesis B arpecCUBHBIX CpesiaX C CoJlep>KaHueM
B aTMocdepe KHUCJIOT, lle104el, Maces U T. II.
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4.4 TlopkiouyeHUe, peryJMpoOBKa M TeXHUYECKOe O0OC/ay:KMBaHUe TIpeobGpa3oBaTesis
JIO/KHBI  POM3BOJAUTHCH TOJIBKO KBaJUPULUPOBAHHBIMU CIELUAJUCTAMM, HU3yYUBLINMHU
HacCTosilllee pyKOBOJCTBO M0 3KCIJIyaTaLUU.

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

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

4.7 TlpeobpasoBaTesb He MOXET ObITb HCIOJIb30BaH KaK pa3beAUHUTE/b LeNd WU
M30JIMpYIOllee yCTPOUCTBO.

4.8 Ecny ciaydanHad IoJladya HalpspKeHWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
nepcoHasa AU o06opyAoBaHus, To [lpeo6pa3oBaTesib HeEOO6XOJUMO MNOAK/IHOYATh Yepes
npepbiBaTe/b, HAIPUMeEpP, KOHTAKTOP, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

49 Pabora npeobGpasoBaTessi  CONPOBOXJAeTcs  BblAeseHueM  Temaa. /Juas
npeJl0TBpallleHUs eperpeBa, BbIX0a U3 CTPOs M IpeJ0TBpallleHUs Noxapa He06X0AUMO:

A) ycraHaBMBaTh [Ipeo6pa3oBaTe/ib Ha HETOPIOYYIO TOBEPXHOCTH;

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

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

5. MoHTaX Ha 0G'bEKTe.
5.1 Cnenyet ycraHoBUTH [Ipeobpa3oBaTesib Ha IITATHOE MECTO U HAZIEKHO 3aKPENUTH €rO0.
5.2 3azemuiuThb [Ipeob6pa3oBaTesib B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 TlpoksaZpIBalOTCs IMHUM CBSI3H, NpeiHa3HAYE€HHble COeJUHEHUS C UTAIEeN CEThIO,
Harpy3KoH, yCTpoHCTBaMM ynpaBJieHHUs.

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

5.4 llenu A/ moJlayd CUTHAJIOB yIpaBJieHUS CJeJlyeT BBINOJHATb BUTBIMH IapamMu
NpOBOJOB ceueHWeM He MeHee 0,22 MMZ2 C HeNoCpeACTBEHHbIM WX TNOJKJYEHHEM K
YIPaBJISIOUMM KJIeMMaM [IJIsl KQXKA0T0 CUTHAJIa OTAEbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHMMO OOEeCHeYuTb HX HaZAeXHbIH KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, /il Y4ero peKOMeHAYEeTCI UX KOHI[bI TIATEJbHO 3aUMCTUTDb U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, K1eMMbI. [lo/icoejuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MIPOBO/IAMHU, CO3JaI0IIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

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

5.6 Ilpu BbINMOJIHEHUU MOHTQXKHBIX Pa60T HEOOXOJAUMO MPUMEHSTDH TOJbKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.
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6. IlepBOoe BK/IIOUEHME.

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

A) mpousBecTH NOJKJIOYEeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3KH peKOMeHJyeTcCd MOAK/IIOYUTD JIaMIlbl HaKaJWUBaHUA MOLIHOCTBIO
100-150 BT;

B)ybenuTbca B NPaBUJIBHOCTU MOJKJ/IIOYEHHUS BHEIIHUX Lielled MUTAaHUSA U yIpaBJeHMUs,
3a3eMJIEHUA, OTCYTCTBUU KOPOTKOI'O 3aMbIKaHUSA Ha BBIXO/I€;

be3 mnojk/JIO4YeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O IPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe BbIIPSAMUTEJIA.

B) mnojaTh HampsikeHUe Ha Ipeo6pa3oBaTesib, IPU 3TOM BCe CBETOAMOJbl Ha NepeJHel
NaHeJIM Koplyca JJ0/DKHbI KpaTKOBPEMEHHO 3aropeThCs U MOTacHyTh, Ha AucIlee B TeyeHue 10
CeKyH/| [J0/bDKHa OTOOpPasUTbCA HaAIMCh TeKylled MoJesH NpeobpasoBaTesiss U BK/IOYAIOTCH
BEHTUJIATOPbl OXJaxJeHUs. Jlajee Ha [Aucijiee 0TOOpasuTbcsa HaAnuch “‘[OoTOBHOCTBL” U
TeKylllee 3HauyeHWe CUTrHasia 3aZaHusd( HampsbkeHus WM Toka, Hanpumep Us=50 % ). 3to
O3HayaeT, YTO Npeobpa3oBaTesib FTOTOB K pab0oTe U NPOrpaMMHUPOBAHUIO.

[Ipy mepBOM BKJIIOYEHUH HA TECTOBON HAarpy3ke peKOMEHAYeTCs OTKJIIOYUTh 3aUIUTY OT
NOTEePU TMOJsI BO3OYKAEHUs, [IJi1 4ero ciaeayeT YCTaHOBUTH 3HadeHUe ¢yHKuuu F93=1. [nsa
3TOro He06X0JUMO HakaTh KHONKY "[Ip” /i BXoAa B peXUM NMPOrpaMMUPOBAHUS B MOMEHT,
KOT/la Ha IUCIJIee 0TOOpakaeTcs MPUBETCTBYE U Ha3BaHUE TeKYIled MOJeH.

Janee Ha jucniiesix BhIIPSIMUTENEN OTOOpPa3UTbCA HaANUCh “['OTOBHOCTh” W TeKyllee
3HaueHHe CUTrHasa 3aaanus( Hanpumep, U3=50% ).

[lepeBenuTe TymOJiep “PaboTa” BbINPAMUTENS MNUTAHHUS OOMOTKH BO30OYXJAEHHUsS B
nosioxkeHue “Bki” W NpOKpPyTUTE pYy4yKy NEepPeMEHHOr0 pe3ucTopa OT OJHOr0 KpalHero
NOJIOKEHUSI [0 Apyroro. Y6eauTecb NpU 3TOM, YTO Ha MNOAK/IIOYEHHOW Harpyske( Jiamie
HaKaJIMBAaHUsI) U3MEHsETCS HaNpPsDKeHUe B COOTBETCTBHE C CUTHAJIOM 3a/IaHUS.

TouHo Takxke ciefyeT mepeBecTu TymOJiep “PaboTa” BbIIPSMUTENS NMUTAHUS OOMOTKHU
SKOpSA B MoJioxkeHUe “Bk/1” U MPOKPYTUTh PYUKYy MEPEMEHHOT0 pe3rucTopa OT 0JHOr0 KpalHero
MOJIOKEHUSI [0 APYroro, y6eJIUBIIKCh MPU 3TOM, YTO Ha MOJAKJYEHHOW Harpyske( Jiamie
HaKaJIMBaHUsl) U3MEeHsIeTCs HalpshKeHWe B COOTBETCTBHE C CUTHAJIOM 3a/laHHS.

Jlanee pekoMeHAyeTCl MOJAKJIYUTbL 3JIEKTPOJBUraTe/Jb W YCTAHOBUTb KOpPPEKTHbIE
3HAUYeHUsI YCTABOK /I 3al[UTbl OT MOTEpPH IMOJisd BO3OYKAEHUS U aKTUBUPOBATH 3alIUTY,
yctaHoBUB F93=0. [Ipu 3TOM Ha AucIJiee BhIPSAMUTENSI 0OMOTKH BO30YK/I€HUs 0TOOPA3UTbHCS
Haanuch “'OTOBHOCTB”, a Ha JAuCIJIee BBINPSIMUTEJSA MUTAHUS OOMOTKU SIKOPSI OTOOpA3UTCA
Hagnuch “Om 11 HeT mossi Bo36yxAeHUs!” MOCKOJIbKY Ha BBIXOJlE€ BbINPSAMUTEJSI MUTAHUSA
0OMOTKH BO30OYXJeHUsI HET HaNpsDKeHHUS U MO03TOMY OH OJIOKMPYeT paboTy BbINPSMUTEJS
NUTaHUSA OOMOTKHU SKOPS.

[lepeBenuTe TymOJiep “PaboTa” BbIIPAMUTENS MNUTAHHUS OOMOTKH BO30YXJAEHHUsS B
nojsoxxeHue “Bkia” U yBesMuyMBaiTe BbIXOJAHOe HampspkeHue. [Ipu AOCTHXKEHHUM BBIXOJHBIM
HanpsPKeHUEM U TOKOM BO30YyJeHHSl 3HAUeHUU, yCTaHOBJIeHHbIX QyHKuuamMu F19 u F21 y
BBINPSIMUTEJISI NHUTaHUS OOMOTKM BO30YyXJAeHUs], cpabaTbiBaeT ero pese K3 Ha muate
yIpaBJIeHHs], KOTOPOe pa3pellaeT paboTy BbIMPAMUTEJIS MUTAaHUS 0OMOTKH SIKOPSI; HA AUCILIee
BBINPSMUTEJISI IUTAHUs 0OMOTKHU SIKOPS TOXKe MOsIBJIsieTCs HaJAMUCh “I'0OTOBHOCTB”.

6.2 PaboTa B pexxuMax CTabUIM3al U CKOPOCTH.

[lepes BKJIIOYEHHMEM YCTPOWCTBA HEOOXOAUMO yOeAUTbCA B TOM, 4YTO MOJAK/IIOYEH
TaxoreHepaTop. [lossipHOCTh NMOAKJIIOUEHUS] TaxOreHepaTopa He HMMeeT 3HayeHusd, "IJC” U
"MUHYyC” TaxoreHepaTopa yCJI0BHBI.
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[Ipy mepBOM BKJ/IOYEHUH yCTAaHOBUTb 3HayeHWe ¢yHkuuu F17=1, ycraHoButh F23=0,
3aaaTtb yHkuuen F24 yucio MmB/o6opoT As151 UMelolerocst TaxoreHepaTopa.

[TomaTh HanpsKeHKe 3J1eKTPOABUraTe b, yoeJUThCs B HAJIMUMe MHAUKALMU Ha AUCIJIee U
IPaBUJIBHOCTHY U3MepeHUs1 000POTOB JBUTraTe .

[locse 3Toro 06eCcTOYMTBH JABUraTesb, YCTAHOBUTb OJWH W3 DPEXUMOB CTaOWIM3aALUU
cKopocTH, Hanpumep, F17=8 u onpo6oBaTh B paboTe.

6.3 Pekomenganuu no Hactpouke [IU/l-perynstopa

['n1aBHOE — He CTPEMUTCS BBICTABUTh HEOOOCHOBAHHO 60JIbLIKE 3HAYEHUSI KO3PDULIMEHTOB
[TU/I-peryagaTopa.

A) HacTpoiika nmpomnopiyoHaJbHON cocTaBjdwileid. [Io yMmonyanuio koadpduiueHt F34
paBeH 10, pekoMeH/lyeTcsl HAYUMHATh ONPOOOBaHUE peKHMMa CTAOWUIM3aLUU CKOPOCTU C HETO.
CnenyeT obpalaTh HAa pABHOMEPHOCTb BpallleHUs 3JieKTpo/BuraTes. [Ipu oTcyTcTBUM 6UEeHUN
¥ HepaBHOMEPHOCTH XO0/a MOXHO yBeJU4YUBaTb Ko3poduuueHT F34, mocteneHHO HaWjasd TOT
npejesi, IpyM KOTOPOM JBUTaTe/ib HAYUHAET paboTaTh HeycTol4yuBo. [locse Toro Kak npejen
Hall/leH, peKoMeHJyeTcsl YyMeHbLUTb Ko3pouuueHT Ha 1/3 paa obecrneyeHUsl HaAeKHOMU
YCTOWMYMBOW paboThl. [Ipy 3TOM HYyKHO 3aMeTUTh BEJUYHHY pacCOracoBaHUs( CTaTHYECKOM
OIIMOKM) Ha XOJIOCTOM XOY UJIM MUHUMaJIbHOU Harpyske:

dn xx=n3 - n,

rae dn - craThyeckas OolIMOKa Ha XOJIOCTOM XOJly, N3 — CKOPOCTb 3aJjlaHusl, N — TeKylas
cKopocThb BpauleHust. Hanpumep, n3 = 1100 06/muH, n=1000 06 /MuH, Toraa dn xx = 1100-1000
=100 06 /MuUH.

B) HacTpo¥Ka MHTerpajbHON cocTaBjsAwllel. HWHTerpasbHas cocTanfwlas M03BOJSAET
HOBBICUTb TOYHOCTb PErYyJHUPOBaHUS, KOMIIEHCUPOBATh CTaTHUYECKYI0 OLIMOGKY, BOSHTKAIOILYIO
Ipy NPONOPLUOHAJBHOM peryJaupoBaHMU. Heo6XoAMMO BBICTAaBUTh 3HauyeHUe JelbThbl F43,
MeHblIe 4yeM dn XX, ©3MEPEHHOU B MpeApIAylleM NyHKTe. Hanpumep, B npuMepe Bbille dn XX =
100 06 / MUH, NO3TOMY HYKHO BbICTaBUTb 3HaueHUe MeHblie, Hanpumep, F43=50 06/MuH.
Bennuuny koadouunumenta F42 mnoabuparoT 3KCIepUMEHTa/JbHO, HayMHasd C HeOOJbLIMX
3HayeHu# F42 = 10..15 u npu Heo6X0AUMOCTU yBesanuuBas. Eciu Harpyska paBHOMepHasi U
nuddepeHipaibHas coctaBisomas( cM. NyHKT B) ucnosib3oBaThcsd He OyZeT, TO MOXHO
ycraHoBUTb F43 = 0, Torga perysaTop GyAeT CTPeMUTbCH CPABHATb CKOPOCTb peasbHYH0 CO
CKOPOCTBIO 3aJJaHHOM:

n =n3.

Eciu auddepenumnanbHas cocTtaBisollas Oy/leT HCIOJAb30BaTbCs, TO PEKOMEHAYeTCs

ycTaHaBJAUBaTh F43 X0Ts 661 HEMHOIO 60JIbllIE HYJIS.

B) HacTpoiika guddepeHMaibHON COCTABJAIOLIEN UMEET CMbICI JJisl pe3KO-NIepeEMEHHOH
Harpy3kd. OHa MO03BOJIsIET YMEHbIIUTb CKAaYKH CKOPOCTU NpPU pe3KoM Habpoce U cbpoce
Harpy3kd. Heo6xo Mo ycTaHOBUTH AesbTy F45 6osbliyto, yeM dn Xx, B HalleM NpUMepe
oosibiie yeM 100 o06/MuH, HanpuMmep 150 06/MuH. 3TO OyJAeT O3HA4YaTh, YTO HNPU PE3KOM
CHW)KEHUU CKOpPOCTH HMXKe n=n3-F45=1100-150=950 06/MuUH WK mnpeBbllieHUd Nn3=1100
06/MUH NOAKJIIOYUTBLCA B paboTy fuddepeHidaibHas COCTaB/sA0ONAA. A B AMana3oHe CKOPOCTHU
oT 950 mo 1100 06/MuUH oHA paboTaTb He OyAeT, 3TOT J[AUANA30H CYUTAETCA YCJIOBHO
HOpPMaJIbHBIM, B KOTOPOM ee JIeCTBUE He TpeOyeTcs.

Besnuuny F44 cnenyet noa6upaTh 3KCIEPUMEHTAIbHO, HAYMHAsA C HEGOJIbIINX BEJUYHH.
CnenyeT MOHMMATh, YTO pe3yJibTaT paboThl AUdPepeHMaTbHON COCTABJSIOLEN MOXKET ObITh
He Bcerga cTabuJabHbIM.
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7. [IporpamMmMHupoOBaHue.

7.1 BxoJ B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHMe M MPOCMOTP 3HAYEHUW YCTAaBOK OCYLIECTBJISIETCS B pexuMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AUMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaATKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCsA
Ha3BaHUe NepBOM QYHKIMU:

F1 cnocob ynp.

[ToBTOpHOE HaxaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexkUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6paB  ¢QyHKIHIO,

3HAa4YeHHue KOTOpOP’I Tp66yeTCH MMpOoCMOTpPETb HJIXK HN3MEHHUTD,

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

F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHONKH “>" 1 “<”,
Jlis Toro, 4To6bl COXpPAaHUTb BblOpaHHOe 3HauyeHHWe QYHKIHUH, HY»KHO KpaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKYlLled GYHKIUH U CTAHET BO3MOXKHbBIM
HaBUTAUA 0 QYHKIUAM.

Ecnu xe BblOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXXMHUTE€ KHOIIKY

“ITporp.” TekCcT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONATb HY>KHO
HaXKaTb KHOMKY “@”.
7.4 OyHKIMHY U UX 3HAYEHHS.
[IporpammupyeMble GYHKIIMM Tpeobpa3oBaTesis NepeyrcieHbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyemMbie QyHKIIUU

@®yH- | Hagnuch Ha

y A OnucaHue

KIS | HHAUKATOpe

F1 CH0CO6 VIl OmpepnenisieT crnoco6 ympaB/jeHUs: KoMaHJa “Pa6oTra” mojlaeTci MeCTHO WJH

ynip. JUCTaHIMOHHO
3HavyeHue Hagnuce [TosicHeHue
Komanga “Pa6oTa” mojaeTcs nepeBoioM PyKOSITKU
0 TyMOJ1ep « » « »

TyMOJiepa “PaboTa” B mosioxeHue “Bkj
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Komanga “Pabora” mnojaeTcs mnyTeM 3aMbIKaHUs

1 JUCTAHIIMOHHO KjeMM 6 H 7 KJIeMMHOH KoJyiogku X1 1uIaThl

yIpaBJeHUs

2 modbus Komanga “Pa6oTa” nojmaercs no uHtepdeiicy RS-485

OnpefesisieT CUTHaJ yIpaBJeHUs] BEIXOJAHBIM HaNps2KeHUeM
3HaueHUe Hagnuch [TosicHeHue
Curnas 3a/JaHus U3MEHSIETCS HaXKaTHeM KHOIOK “>" 1
a_n
0 KHOIIKH = wn
HaxkaTue “>” yBesiMuMBaeT BbIXOJHOE HANpsDKeHHE
HaxkaTue “<” yMeHblIIaeT BbIXOJJHOE HaNpsiXKeHUe
CurHas 3aJjlaHusi HU3MEHsIeTCd TOBOPOTOM PYYKHU
NepeMeHHOT0 Pe3UCTOpa, pa3MellleHHOTO Ha JINIeBOH
1 BCTP.PE3UCTOP MaHeJH. [TosioxkeHUE “Mun” COOTBETCTBYET
MUHUMaJbHON  BeJMYMHE 33J]JaHus, T0JI0KEHUE
F2 CUTHaJ yIp. “Makc” - MakCcMMaJ/IbHOW BeJIMYMHe 33/JaHHUs.
Curnas 3aJlaHus NoJjaeTcs BHEUIHUM HanpsikeHueM 0-
2 0.10B
10B
CurHasn 3ajlaHus MOJAETCS TOKOM ymnpaJjieHus 0-20
3 0.20 MmA
MA
CurHas 3afjlaHusl MOJAEeTCs TOKOM ympaBJieHUs 4-20
4 4.20 MA
MA
CurHasn 3ajlaHUsl TNOJAAETCA BHEIIHUM IepeMeHHbIM
5 BHeIIl. Pe3UCTOP PEe3UCTOPOM. PekoMeHyeMoe 3HaueHUe
CONpOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJsi 3aJlanus nojiaetcs no uatepdericy RS-485
OnpenensieT noBeZieHUe NMpeobGpa3oBaTesis MOCJe MPONAXKU HANPSKEHUST CHUJIOBOU CeTH
WJIM BCIIOMOTraTeJbHOT'0 HanpsiXkeHus B pexxuMe “Paborta”
3HaueHUe Hagmnucek [TosicHeHue
Eciu npoBan HamnpspKeHUs [JWJCS MeHee 2 CeK -
BBIXOJIHOE HaIpshKeHHWe CKAauKOM BO3BpalllaeTcsl Ha

0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciu mpoBas HampsbkeHUs JJuicad 06ojiee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMATUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin npoBan HamnpspKeHUsl [OJIMJCAd MeHee 2 CeK -
BBIXO/IHOE HaIpshKeHUWe CKAauKOM BO3BpalllaeTcsl Ha
NpPEXHUU ypOBEHb.

1 OTKJIIOYEHO Eciu npoBasn HampspkeHUs JAjuiicsa 6GoJjiee 2 cek -
aBTOMAaTHYECKUH Mepe3anyCcK He MIPOUCXOAUT; 4YTOObI
nepedTy B pexxuM “PaboTa” HY)KHO MOJaThb KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpefesisieT ycjoBUe cpabaThiBaHUs 1-ro IpOrpaMMUPYEMOro peJjie
3HavyeHue Hagnucek IlosicHeHue

0 OTKJIKOYEHO Pejie HEaKTUBHO BO BCEX PEXKMUMaX pabOThI

1 curian TOTOB CpaﬁaT?BaHHe peq? MpPOUCXOAUT TMpU Iepexojie B
pexxuM “'oTOBHOCTB

F4 1-¢ pese 2 cnrtan PAEOTA Cpa6aT?BaHHe"pene MPOUCXOJUT TMpPU TNepexojie B
pexxuM “PaboTa

3 cnraan ABAPYS Cpa6aT?BaHHe"pene MpPOUCXOAUT MpU INepexojie B
pexxuM “ABapus
CpabaTbiBaHUEe peJjie TPOUCXOAUT TMpPU TMepexojie B

4 JUH. TOPM. JAUHAMHUYeCKoe TopMokeHue( [/ BBIIPSMHUTEJS
MUTAaHUSI 0OMOTKH SIKOPsi)

FS5 2-¢ pene OnpefesisieT yc0BHe cpabaThIBaHUS 2-T'0 IPOTPAaMMUPYEMOrO peJsie

3HayeHue

Hagnuce

| [losicHeHue
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0 OTKJIIOUEHO Pejie HeaKTHBHO BO BCeX peKMMax paboThl
CpabaTbhiBaHHe peJie MPOUCXOLUT INpU Iepexofe B
1 curdai 'OTOB p « p ) p A p pexol
pexxuM “'0TOBHOCTH
CpabaTbiBaHMe peJjie NPOUCXOAUT IMpHU Iepexose B
2 curHasn PABOTA p B ” p p A p pexon
pexxuM “Pabora
CpabaTbhiBaHHEe peJie MPOUCXOLUT INpU Iepexofe B
3 curnan ABAPUST | -PabaTh P POMCXOAHUT MU TICPEXOA
pexxuM “ABapus
CpabaTbiBaHMe peJjie NPOUCXOAUT MpHU Iepexose B
4 JHWH. TOPM. JIMHaMU4ecKoe TOpMO)eHue( JAJd  BBIIPAMUTESA
NUTAHUSA 0OMOTKHU SIKOpPs)
Onpenensier ycioBue cpabaTbiBaHHWA 3-TO HporpaMMupyeMoro pese. Tosbko [as
BBINPSIMUTEJIS] MTUTAHUSA 0OMOTKH IKOPS)
3HavyeHue Hagnucek IlosicHeHue
0 OTKJIIOYEHO Pejie HEaKTHBHO BO BCeX peXKMMax paboThl
CpabaTbhiBaHHEe peJie MPOUCXOLUT IpU Ilepexofie B
1 curdai 'OTOB p « p ) p A p pexol
pexxuM “'0TOBHOCTH
K6 3-e peze CpabaTbiBaHMe peJjie NPOUCXOAUT IMpU Iepexose B
2 curHasn PABOTA p B ” p p A p pexon
pexxuM “Pabora
CpabaTbiBaHMe peJjie NPOUCXOAUT MpU Iepexose B
3 curuan ABAPUs | -PaPaTh P POUCXOAUT TIpW  [IEPExOA
pexxuM “ABapus
4 WH, TOPM CpabaTbhiBaHHe peJie MPOUCXOLUT IpU Iepexofie B
- TOPM. JMHAMHYECKOe TOPMOKEHHE
Bpemsa miaBHOroO BBIXOJA HaNpsSKeHUs Ha 3aJaHHbIM ypOBeHb. /lMamnma3oH 3Ha4eHWUH
F11 IJIaBH. YCK
¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek
BpeMsi NJIaBHOTO CHWKEHUSI HaNpsDKEHUS [0 MHUHUMMasbHOrO 3HayeHus. /JluanasoH
F12 | nuaBH. BBIKJIL .
3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek
MuHuMasbHOE 3HAaYeHHe CUTHasla 3aZaHusd B %. /luana3oH 3HayeHU ¢yHKuuu ot 0% 10
F15 | HwKH.IIpemesn 0 0
100%, Ho He 60oJiee 3HaYeHus dyHKUUU F16. luckpeTHocTh 0,1%
MakcuMasibHOe 3HaueHUe CUTHasa 3a/iaHus B %. [luana3oH 3HayeHuil ¢yHkuuu ot 0% 10
F16 | Bepx.npegen o o
100%, Ho He MeHee 3HaueHusa ¢yukuuu F15. luckpetHocTs 0,1%
DyHKUMA BK/AKOYAET PEXUMbl CTAOWMIM3AaLMM WIM OTPAaHUYEHHUS TOKa, HaNpSKeHHs,
MOIIIHOCTH
3HayeHHe Hagnuch [TosicHeHue
0 HeT PeXMMbl OrpaHUYeHHUs] WK CTaOUIN3al MU OTKJII0YEHBI
1 orp Is BkJIIOUEH peKUM OrpaHHUYeHUs TOKa
2 Crab Ia BKJII0YeH peXXHUM CTabu/IM3al U1 TOKa
3 Orp Us BKJIIOUEH peXUM OorpaHUYeHHUs HallpshHKeHUs
F17 peNHM 4 Ctab Us BkJII0YEeH peKUM CTabMJIN3alluY Hanps>KeHUsl
BkiitoueH peXXUM CTabUIM3aLUM TOKAa C OTpaHUYeHUueM
5 Ctlsaorp Us
HanpsKeHus
Bxirouen €KUM CTabWIM3alUM HaIlpsDKeHUsa ¢
6 CrUsiorpla p a p
OTpaHHYEeHHUEM TOKa
7 orp n BkJIIOUEH peXUM orpaHUYeHHUsi 060pOTOB
8 cTab n BKJIIOUEH peXUM CTabuJIM3alMd CKOPOCTH
BkiyitoueH  pexuM  CTabW/aM3allUd  CKOPOCTH  C
9 cTtnorp la
OTpaHHWYEeHHUEM TOKa
dyHkuMa onpefessieT CKOPOCTb M TOYHOCTb CTAaOUIM3ALUM WJIM OTPAaHUYEHUs A4
pexxkumoB F17<8 v orpanuyeHnue Toka s F17=9
0 oueHb MefjieHHas | CaMas MeJijleHHas
F18 | crabunmzauus 1 MeJlJIeHHas MepsieHHas cTabuiM3alnus, BbICOKAask TOUHOCTD
2 cpefHAs CpenHss cTabuausanus, cpefjHsisl TOUYHOCTb
3 obIcTpas BbicTpas cTabuin3anus, HUu3Kas TOYHOCThb
4 oueHb 6bicTpasg | Camag GbICTpas
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F19

H. npegen U

OnpezensieT MUHUMa/IbHOE 3HAaYeHHEe HANpsh>KeHUsl Ha Harpy3Ke B pexXHMe CTabUIn3anuu
HanpsbkeHusl. 3HayeHUe QYHKIMM He MOXKET MPeBbICUTh 3HayeHHe GyHKuuu F20

F20

B. npegena U

OnpezensieT MaKCHMaJlbHOe 3HAaYeHHWe HaNpsDKeHUs Ha Harpy3ske B peXUMe
CTabWIM3aLUN HAnpsDKeHWs. 3HaYyeHWe QYHKIHUU He MOXEeT ObITh MeHblle 3HaYyeHUs
¢yHknuu F19

F21

H. npegeu |

OnpenenseT MUHMMa/JbHOe 3HaueHHWe TOKAa B HArpy3ke B pexxuMe CTabUIU3aLUU TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe yHKIU F22

F22

B. ipege |

OnpezensieT MakCMMaJlbHOe 3HayeHHe TOKAa B Harpy3ke B peXHMe CTabWIM3alUU TOKa.
3HavyeHre QYHKIIUM He MOXKEeT IPeBbICUTh HOMUHAJ/IbHBIN TOK BBINPSAMHUTEJIIA U HE MOXKET
OBbITh MeHbllle 3HaueHUs GyHKUMU F21

F23

TaxoreHepaTop

CDYHKL[I/IH onpejgesdeT NOAKJ/JKYEH JIM TaXOoreHepaTop

3HavyeHue Hagnuce ITosicHeHue

COO6I_L[aET crucreme yhnpaBJIeHHUA (0) HaJIU9HUH
TaxoreHepaTtopa. Ha ,ZLI/ICHJICPII BBIBOAWUTCA HMHJWUKALIUA
O60pOTOB BaJia IBUTraTeJId

0 BKJIIOYEH

CoobuiaeT cucreMe yhpaBJeHUs 00 OTCYyTCTBUE
TaxoreHepaTtopa. Ha gucnsee oTcyTCTByeT UHAMKALUSA
060pOTOB BaJia IBUraTe s

1 OTKJIIOYEeH

F24

mV /o6

3amaer BesnunHy MB/06 TaxoreHepaTopa. JTa BeJIMYMHA MCIOJIb3yeTCs JJs pacyeTa
BeJIMYMHBI 060POTOB B MUH BaJla IBUTraTe sl U NOCAeyIOLel ee MHAMKAIMY Ha JIUCILIee

F25

TOPMOXEHHUE

(DYHKHI/IH oInnpeneJideT CIoco6 TOPMOXEHHUA

0 HET TOPMOXKEHHUE OTCYTCTBYET

JAHAaMHUYecKoe  TOPMOXeHHe -  IOAKJIIYeHHe
TOPMO3HOTO pPe3UCTOpa K 0OMOTKaM SIKOpsSl B TeueHHe
Bpemenu TtopMm( F26), 4YacToTa BpalleHUs1 He
KOHTPOJIUPYeTCs

1 JuHaMmuyeckoe T

JVWHaMU4ecKoe  TOpPMOXEeHHe -  MHOAKJIYeHHe
TOPMO3HOTO  pe3ucTopa K O0OOMOTKaM  sdKops);
TOPMOXKeHUEe 3aKaHYMBAaeTCsd Iocjae  JOCTHKEeHUS

CKOPOCTH BeJIMYMHBI oTcedkH( F38)

2 AWHaMHU4YeCKoe n

F26

TtopMm

dyHkuMa onpejesseT BpeMs TOPMOXEHMs 3JIeKTpoJBuUraresis. /lnana3oH 3HauyeHUH
¢yHkuuu 0..25 cexkyHp c marom 1 cek

F28

InowMm s

OHpeﬂeJIHET 3Ha4YeHHe HOMHWHAJIBHOI'O TOKa HKOpHOﬁ 06MOTKU JJIEKTpOABUTATEJIA, IIPU
IMpeBbINIEHHWE KOTOPOI'0 3dl1IyCKAE€TCA MAKCHUMAJIbHO-TOKOBAA 3dllIMTA OT IEPETPY3KHU

F31

H. IpeaeJs n

Onpe,qejmeT HWXXHIOK T'paHULYy [AJHAIIa30HA PEryjinpoBaHUA CKOPOCTHU B PpeXHMax
CTa6I/IJII/IBaI_lI/II/I CKOpPOCTH

F32

B. IpeaeJs n

OnpeziesisieT BEPXHIOW TpaHMIy [AMala30Ha pEryJHpOBaHUSI CKOPOCTH B pPeEXHUMax
CTabWJIM3aLUM CKOPOCTM W MaKCHMaJIbHYI BEJHUYUHY OOOpPOTOB [ peXUMa
orpaHn4yeHust 06opotoB( F17=7) 1 cTabuJM3ally CKOPOCTH

F33

HOM. 060POTHI

3ajlaeT BeJIMYMHY HOMHHAJIbHBIX 060POTOB ABUTaTess OT 25 70 6250 06/MuH. PyHKIMA
He BJIMSIET Ha MPOIECC PETyJIMPOBaHUsS CKOPOCTH; ee BeJIMUMHA HUCII0/Ib3YeTCsl B Ka4eCTBe
HOMHWHaJIbHBIX 060p0TOB NHOM /1J151 JIaThl aHAJIOTOBOT'0 BBIBO/IA

F34

k030 . I1

dyHKuMA 33JaeT 3HAaYeHHe Ko3dPuIMeHTa MPONOPLHUOHAJBHOCTH O0OpPAaTHOM CBSA3U OT
TaxoreHepatopa Kn gia pexuma crabuwiausanuu ckopoctd F17=8. BeauuunHa Kn
ycTaHaBJuBaeTcs B npefeax oT 1 g0 80; yame ucnonb3yrwtcsa 3HadyeHus 10..40

F36

Ra + Rkab

3a/1aeT CyMMapHO€e COMPOTHUBJIEHUE L[N 0OMOTKH SIKOpPSI U KaOGeJIbHOU JIMHUU OT
peryjsTopa [0 JABUraresia. IJTa BeJWYHMHA HCIOJIb3yeTCd B  peXHUMax
CTabUJM3allMUd WM OrpaHHuYeHUs HampsbkeHuss Us  JJid pacyeTa MNafieHUs
HanpsDKeHUs1 Ha aKTUBHBIX CONMPOTHBJIEHHUS C Leablo IR KoMmeHcamuu 3TOro
nageHus. Usmensetcs c marom 0,01 Om ot 0 10 2,50 OMm( 250 = 2,5 Om)

F38

N OTCEYKH

OmpepenisieT BeJWYUHY 3HaueHUsT 060poToB oTcedku oT 50 g0 500 o06/mMuH, mocie
JIOCTHKEHHUS KOTOPbIX 3aKaHYMBaeTCsl IMKJ TopMoxkeHUs1( npu F25=2)

F40

CHUI'HaJI Taxo

Onpe,aeﬂﬂeT MaKCHUMaJIbHbIN YPOBE€Hb BbLIXOJAHOI'O CHI'HAJIa C TaXoreHepaTtopad.
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Besnuuny 0..30 B pekoMeHayeTcs yCTaHaBJIUBATh /I HU3KUX YPOBHEUM CUTHaJIa C
11eJ1bI0 NOBBIIIEHHUS] TOYHOCTH U3MepPEeHUsI CKOPOCTH

3HavyeHue Hagnuce [losicHeHue
MaKCUMaJIbHbI ypOBEHb CHUTHajJa C TaxoreHepaTopa
0 0.250B
0.250 B
MaKCUMaJIbHbIi ypOBEHb CHUTHa/a C TaxoreHepaTopa
1 0.30B
0.30B
F42 koo, 1 3aaeT WHTerpasibHbii Ko3pdUIMeHT cTabuausaunuu ckopoctd ot 0 go 100,
WCIIOJIb3YEeTCs /1151 IOBBIIIEHUSI TOYHOCTHU CTabUJIN3alMU CKOPOCTH
3azaeT pa3HULY MexX/y 3a/laHHOM N3 U peaJIbHOM CKOPOCTBIO N /11 UHTeTrpaJbHOMU
F43 Jeabta U cocTaBJsgwiied. Heo6xouMo 4To6bl JlesibTa M 6blja MeHbllle, 4eM pa3HOCTh N3-n
npU paboTe Ha X0JIOCTOM XOAY.
3amaer auddepenHuuanbHbii Ko3pouuueHT oT 0 mo 100, ucmosb3yeTcs B
F44 k030 . [l [epexoAHbIX mpoLeccax [Jjd yMeHbIIeHUd CKa4yKOB CKOPOCTU BpalleHUd IpHU
pe3KUX U3MEHEHUAX Harpy3KH Ha BaJly BUraTesad
3ajiaeT Auanas3oH JJis YCJIOBHO-HOPMA/IbHO JiMana3doHa CKOpocTH oT n3-F45 10 n3,
F4S nenbra Jl rle n3 - CKOPOCThb 3ajJlaHusl, B TMpejesax KoToporo auddepeHIipalibHas
COCTaBJIIWOIIASA He aKTHBHA. BeanuuHa geabrta /[l Jo/KHA ObITh OOJIblllE, YeM
CTaTUYecKas OIMOKa n3-n, U3MepeHHas Ha X0JI0CTOM X0y
@yHKIIMA BKJIKYAET UK OTK/IYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus paz”
F92 | komTposb das 3HaueHHe Hagnucob [TosicHeHue
0 BKJI 3aniuTa BKAKYEHa
1 OTKJI 3alyTa OTKJI04YeHa
BkiitoyaeT WM OTKJ/OYaeT 3allUTy OT IHOTepu MoJsg Bo30OyxaeHUS. ToJbKO s
BBINPSIMUTEJISI MUTAHUS OOMOTKU SIKOPS
F93 3amuTa Bo36. | 3HaueHue Hagnuchb
0 BKJI 3aniuTa BKAKYEHa
1 OTKJI 3alyTa OTKJ/II04YeHa
OnpegensieT cnocob U3MepeHUsi TOKa 0OMOTKHU siKops I
3HavyeHue Hagnuceh [TosicHeHue
0 naTaK I+ 1 I- :’I'OK 06MOT}$'I/I "HKOpH paBe:-I NoJIyCyMMe HU3MepeHUuH
1rocoBoro” v "MuHycoBoro” gaTyukoB Isg = (I+ ul-)/2
F94 | HsmepeHue | Tok 06MOTKU AKOpPSI paBeH IMOKa3aHHUSAM TJIOCOBOro”
1 JaT4ukK [+
JaTyuka la=I+
Tok 06MOTKH SIKOPSI paBeH MOKa3aHUSIM "MUHYCOBOIr0”
2 JaTYyuK I-
Jatyvka Iag=1-
3 HET Tok 06MOTKMU sIKOps paBeH HyJw, g =0
BruiroyaeT WM OTK/IOYAeT 3aIUTY OT NOTEePU U3MEPEHUs HANpPSKEHUSI OOMOTKU SKOPS
Usa
F95 3amuTta Ug 3HayeHUe Hagnucob
0 BKJI 3aniuTa BKAKYEHa
1 OTKIJI 3anuTa OTKJIIoYeHa
dyHKUMS HacTpauBaeT WJM OTK/IOYAeT 3alUTy OT MNOTEepPU HU3MepeHHs OOOpPOTOB
aBuraTeJisi( 06pbIB TaXoreHepaTopa).
3HaueHHe Hagnuchb [TosicHeHue
0 15% 3amuTta cpabaTtbiBaeT, ecad n<100 o06/MuH 1pHU
Uzan>15% nmocsie oKOHYaHMS JIABHOTO MycKa
F96 3amuTan
1 25% 3amuTa cpabaTteiBaeT, ecad n<100 o06/MuH 1pHU
Uzan>25% nocsie oKOHYaHMs JIABHOTO MycKa
2 359 3amuTta cpabaTtbiBaeT, ecad n<100 o06/MuH 1pHU
Uzazn>35% nocJie 0KOHYaHHWS NJIABHOTO NyCKa
3 OTKJI 3alyTa OTKJ/II04YeHa
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OI‘paHI/I‘{I/IBaeT YCKOpeHHe, peryjiupyeT IJiaBHOCTb HM3MEHEHHA CKOPOCTH Bpalll€eHUA OT

F97 | mnaHbld xon HeorpanudyeHHoro( F97=0) no ouenb MegiieHHoro(F97=10)
F98 | 3aBoj. HacTp.
ITosicHeHue
3HayeHHUd BCeX MpPOrpaMMHUpyeMbIXx QYHKLHUH He
M3MeHseTcs
Bce  nporpammupyeMble  GYHKLUMH  OPUHUMAIOT
3aBOJICKHE 3Ha4eHUs. ITH 3Ha4eHUs PaBHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3HaueHHUe 3HaueHue
F1 0 F28 IHOM 5
F2 1 F31 0
F3 0 F32 2500
F4 1 F33 2500
F5 2 F34 20
F6 3 F36 0
F11 10 F38 120
F12 5 F40 0
F15 0 F42 0
F16 100 F43 50
F17 1 F44 0
F18 2 F45 100
F19 0 F92 0
F20 UHoM g F93 0
F21 0 F94 0
F22 IHOM 51 F95 0
F23 1 F96 0
F24 60 F97 2
F25 0 F99 1
F26 3 cek F100 3
F99 | RS-485 azpec OnpepensieT ajipec ycTporcTBa B ceTu RS-485, 3Hauenus ot 1 o 247
OnpeneisieT CKOPOCTb NepeJiauu JaHHBIX 10 ceTH RS-485
3HaueHue Hagnuchb
0 1200 6uT/cC
1 2400 6uT/c
2 4800 6uT/c
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/cC
6 38400 6uT/C
7 57600 6uT/cC
8 76800 6uT/C
9 115200 6uTt/c
F102 kla + OnpenensieT k03bPUIIMEHT Nepejadyu 0 TOKY MeX/AY U3MEPEHHbIM 3HaUEeHUEM CUTHaJIa
F103 Kls - C JaTYMKa TOKa W IOKa3aHUSIMH TOKa Ha AHUCIUIee Mo “Iuiocy” U “MUHYyCYy’ SIKOPHOM
ki 0OMOTKM M TOKa BO30OYXJeHHs COOTBeTCTBeEHHO. Ha mnpejnpusTUU H3rOTOBUTEJ]E
00BIYHO BBICTaBJAeHO 3HaYeHHe 6JiM3Koe K 1,00. [luana3on 3HayeHuu ot 0,5 10 1,75
F107 kUs, kUB OnpenensieT k03POUIMEHT Nepefauu Mo HampskeHUIO( 060poTaM JIBUTATENsI) MEXAy
F110 Kn VM3MepeHHBIM 3Ha4YeHHeM U NI0Ka3aHUsAMH Ha JUCIJIee HallPSXKeHUA SIKOPA, HalPSKeHUs

BO36OYXK/eHUs M 000pOTaMU 3JIeKTpojBUraTesisa. Ha mnpeanpusaTud U3roTOBUTEsE
00OBIYHO BBICTaBJEHO 3HaYeHUe 6JinM3Koe K 1,00. [luana3on 3HayeHuu ot 0,5 10 1,75
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8. UnauKanusa JaHHBIX HA JUCILIee

B Ta6usiuiie 8.1 npuBeieHbl 0OTOOpaXkaeMble Ha JUCILIee JaHHbIe AJs1 BCeX PEXXKHUMOB.

Pexxum OTobGpakaeMble JJAHHBIE

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 dyHKIUMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.

2-51 CTpOKa 3HavYeHHe PYHKILMU U KpaTKoe NOosiICHEHUe
1-5 cTpoka BesimumHa 3a/jal011ero CUrHaua
2-1 CTpoKa BesimunMHa TOKa Harpysku OOMOTOK SIKOps H
BO30YX/EHUs, BbIXOJHble HaNpsHKeHWs O0OMOTOK AKOps U
BO30YXK/JeHUs], TeMIlepaTypa pajuaTtopa, Hanpumep, [9=45 A, Irms =
50 A, Ua=100 B, UB=220 B, Is=3 A, Tp=45 C.
[a - mocTrosiHHas cocTaBJAKIlag TOKa OOMOTKMU sKops, Irms -
CpeAHeKBaZ[paTU4Hasl COCTABJISAIOIAsA, 3KBUBAJIEHTHAs IOCTOSIHHOM U
nlepeMeHHOM COCTaBJISAIOIIEN TOKa 0OMOTKHU SIKOPS.

PaGoTa [Ilpu 3HaveHuu ¢yHkuuu F23=0( TaxoreHepaTop BKJIIOUEH)
JIONIOJTHUTEJIbHO OTOOpaXkaeTcsl TeKyllas BeJWYHMHa 060pOTOB Baja
JBurareJis, Hanpumep, n=1500 06/MuH.
OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPUOJUYECKH MEHSIOTCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MNapaMeTp,
HanpuMep, Tp, Hy)kHO HaxaTb KHomky "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napaMmerpa. I[lpu sToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ku v ee Ha3BaHuUe

9. Bo3MoXxHbIe HEUCNIPpaBHOCTH H CNoCoG6bI UX YCTpaHEHUA

Bo3MoXXHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEeHUs NpUBeZieHbl B Tabsnne 9.1

Tab6amua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHUS

Haanucek Ha
WHAUKATOpe

N Omu6Ku

Ilosscuenue

Om2 HeT CUJIOBOH ceTH!

YcTpoHCTBO He 0OHAPYKMBAET HAPSDKEHHUE CETH

Bo3mo:KHasi npuYnHa JenicTBUs

MNOAKJIDYEHHUA

HanmeeHI/Ie Ha npeo6pa303aTeJIb y66ﬂI/ITbCH B MNOAKJ/JIFOYEHHUH
He IMoJaHO HallpA>KeHH4, I[MPaBHUJIbHOCTHU

ooJsibiie 100 B

C/IMIIKOM HHU3KOE HalpdXeHue Y6e,£[I/ITbCH, 4YTO HallpAXKEHHE B CETHU

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

poBaJ

Ow3
HanpsxkeHus!

32

Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBaJ HANPSKEHUS MUTAHUS
CUCTEMBbl  yIpaBJeHHWs  WJM [pPOBajJ  CHJOBOTO  HaNpPsKEHUS
JUINTEJBLHOCThI0O  6GoJjiee  2-X  cekyHJ. JlanbHellllee TOBeJleHUE
npeo6pa3oBaTeJis onpejeseTcs 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
YCTPOUCTBO aBTOMATHYECKH IHepeijieT B peXuM “['0TOBHOCTB”; ecyiu
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F3=1, To npeobpasoBaTesib BOHJIET B pexkuM “'0TOBHOCTB” MOC/IE MOJAYU

koMaHgb! “Ctomn”

Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.

Bo3MoxHasA npu4YMHaA JencTtBus
Heucnpasen BEHTUJIATOD | Y6eAUThCA B HCIPAaBHOCTH
oXJaXJeHUs BEHTUJISITOpA
3acopeHbl BEHTUJIALMOHHBIE | [IpouucTUTh BEHTUJISILIMOHHBIE
YKaJIIO3U KaJIIO3U OT IBLJIM M Mycopa
Ow4 neperpen!
[IpeobpasoBaTesnb pasMelleH B | YOeAUTbCS, 4YTO  TeMIlepaTypa
IJIOX0O  BEHTWJIMPYEMOM WM | OKPY:KaloIlero BO3/yXa He
»KapKOM MecCTe npesbimaer 40 C.  YcTaHOBUTH
npeobpasoBaTesib B ApPyroe MecTo,
IPUMEHUTDb BHEIIHUH 06/1yB
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [[pouucTUTh MeXIlJIaTHbIE
HeT CBSI3U MEXAY
Owb5 iaTamu! ZpyT C L pYyroM JaHHBIMU pasbeMbl, ec/IM OLIMOKa He Hcye3aeT
— OTHPABUThb B PEMOHT
KopoTkoe 3amblkaHMe Ha Bbixozie | [Ipo3BOHUTB BBIXO/,
npeob6pasoBaTesis npeo6pa3oBaTesisl HAa HaJU4HUe
ow?7 KopoTkoe Mexx(a3HOro KOPOTKOTo
H 3aMblKaHue! 3aMbIKaHHUA U 3aMbIKaHHSA Ha 3eMJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HauyeHue TOKa Harpysku YMeHbUIUTD BBIXOHOE
npeBbIllaeT HOMHHAJbHBIM TOK | Halps)KeHUe; yMeHbUIUTb HArpy3Ky
om10 Meperpyska npeo6pasoBaTeJis UJIN Ha BaJly ABUraTe/sl, OTCTPOUTD
3JIEKTpOJABUraTessl B TeyeHHUe | 3alUUTy JBuUrartess pyHkuuei F28
JUINTEJbHOT0 BpeMeHHU
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
[loBpexaeHnue neney | [IpoBepuThs UCIPaBHOCTD Lieneil
HeT mous BO30YK/IeHHUsI BO30YK/JIeHUs
Om11 BO3GYNICHHA HeBepHoe nporpaMMupoBaHue | OTKOPPEKTUPOBATh 3HAYEeHUs
HacTpoeK GyHKL MY, 0TBeYaloluX 3a 3Ty
3amuty - F93,F19 u F21
OpuH U3 JATYNKOB TOKa | YCTaHOBUTb 3Ha4eHUA QyHKIUHU
HeWcnpaBeH Wid usMmepsieT ToK B 2 | F94=1 u F94=2 u onpegenutsb
Om 12 Heuncrpaset pasa 6oJibllle Jpyroro HeUCIpaBHbINA JAaTYUK, HACTPOUTD
JaT4YHK ToKa Isa
NIOKa3aHMUsA TOKa C JJaTYMKa WU
3aMEeHHUTbD ero
HeucnpaBHoOCTb B uenu | [Ipo3BOHUTH LieNb U3MepeHus],
Ow 13 HeT usMepenusi Usg | usmepenus Ug MIPOBEPUTD Pa3beM B ILJIaTe
BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT
O6pbIB TaxoreHepaTopa [Ipo3BOHUTE LleNb U3MepPEeHUH,
Om 14 HeT U3MepeHus n IpPOBEPUTH pa3beM B IJIATe

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

[Ipeo6pa3oBaTe/ib He BOCIPUHUMAET KoMaHy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha npeo6Gpa3oBaTesb

[IpoBepUTH MOCTyIJIEHHE KOMaH/bI
paboTa Ha KOHTaKTaxX KJEeMMHHKa
yIpaBJIeHUS; y6eauThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpOBaHa
¢yHknua F1 - BbeIGop cmoco6a
10/1a41 KOMaH bl

[IpocMoTpeThs 3HaYeHHE QYHKIUU
F1; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.
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BHyTpeHHsIsl HEUCIIPABHOCTh

| OTIIpaBUTb B pEMOHT

Het omn6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIW PaBHO 0

Bo3mo:KHas npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBepuTh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOoAKJ/JIIDYEHH e

nenel ynpaBJieHUs

HeBepHO ycCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al0LIEero CUrHasIa

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

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

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

HalpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HencnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

Ha nHanKaTope HeT HAJIMMCEH, CBET

OoAuOoAbl HE TOpAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeTt omin6ok

[Ipy pa6oTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JAaHHbIE Ha
WH/IUKaTope OOHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIIPUHHMAIOTCS C 3aM103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHasi npyuYnHa JencTBUs
BcnomoraTtesnbHoe nutaHue | [IpoBeppTe ocuuorpapom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W IpOBaJoOB B
NepuoAudeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcnoMoraTesbHOE MUTAHUE

BCJIE/ICTBUE BKJIIOYEHHS JIPYyroro
o6opymoBaHus (
3JIEKTPO/IBUTaTEeNIeH, CBapOYHBIX
annaparos)

OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

HpI/I nogade  HallpAXXe€HHUd  Ha

npeo6pasoBaTesib Ha Harpyske

NPUCYTCTBYET HaNpshbKeHWe, XOTsA KoMaHja “Pa6ora” He mojaHa,
npeo6pa3oBaTe/ib HAXOIUTCS B pexxuMe “'oToBHOCTB”

Bo3MmoxHag npuYMHa

JeiicTBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe NO/K/II0YeH e
Harpy3ku

Y6e,ILI/ITCH B MMpPpaBUJIbHOCTH
IMOAKJ/INYEHUA HArPY3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHn4eckKoe 06CIyKMBaHUE

10.1 TexHuueckoe ob6cayKMBaHUe peoOpa3oBaTeJisi IPOU3BOJUTCS He pexxe OJHOTO pasa
B IIECTh MECSIEB U BKJIIOYAET B CEOS:
A) KOHTPOJIb KpemJieHus;
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B) KOHTpOJIb 3/IEKTPUYECKHX COeIUHEHU M, MOATS>KKAa BUHTOBBIX COeJUHEHU;
B) ypaneHue nblId U rpsi3y;

[') KOHTPOJIb UCIPABHOCTH BEHTUJISITOPOB;

/1) KOHTPOJIb TEMIIEPATYPHOI'O PEXKUMA.

11 MapkupoBKa npeoopa3oBaTe i

11.1 Ha kaxab1ii [Ipeo6pasoBaTeib HAHOCATCS:

A) Ha3BaHUe npeobpa3oBaTeis;

B) o603HaueHHe NUTAOLIEr0 HAMPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3a1UTHI KOPIYCa;

/1) 3aBoACKOM HOMED;

E) rog usrotossieHus.

12 YnakoBKa nnpeoGpa3oBaTeJis

12.1 YnakoBka npeo6pa3oBaTeJisi IPOU3BOAUTCS B KAPTOHHYI0 KOPOOKY WM JilepeBsHHbIN
ALIUK.
13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 lIpeobpa3oBaTeib XpaHUTb B 3aKPBIThIX MOMEIIEHUAX B KAPTOHHBIX KOPOOKAaxX WU
JlepeBSIHHBIX ALIMKaX [IPU CJeAYIOLHUX YCI0BUAX:

A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu temnepatype 35 C.

Bo3zyx B oMeleHUU He JOJDKEeH COZAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 [Ipeo6pasoBaTe/ib B yIIaKOBKe TPAHCIIOPTUPOBATH NMPHU TeMIepaType oT -25 g0 +55 C
Y OTHOCUTEJIbHOM BJIQ)KHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTUpoBaHHe [JONyCKaeTC BCeMHM BHUAAMU 3aKpPbITOrO TpPaHCIOPTA.
TpaHcropTHpoBaHWe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repMeTu3npoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

ZTRS-RV-460-200......ccceiiieiir e e e e 1 .
PYKOBO/ZCTBO MO 3KCIIYATALIMHU ..evvereeereensreennneneneens 1 .
| E=T0d 1 (0] s PP PP TRPRP 1 wr.

15 lF'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTaldu 12 MecsleB cO AHSA MPOAAXKHU, TPU COBJII0JeHUU
110JIb30BaTeJieM YCJIOBUM IKCILJIyaTalliy, TPAHCIIOPTUPOBAHKS, XPaHEHUS U MOHTaXa.

15.2 B ciayyae BbIXOJa peryjsTopa U3 CTPOS B TeueHUEe TapaHTUWHOrO CpoKa MpHU
CO6JIIZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpPaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIECTBUTD €ro 6eCljiaTHbI PEMOHT UJIW 3aMeHY.

15.3 l'apaHTUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

e [lpu MexaHUYECKHUX U UHBIX NOBPEX/IEHUSAX YCTPOKUCTBA IO BUHE NOTPEOUTEIS.
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e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpPeOUTENeM YCTPOWMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHMX OpraHU3aLUi 6e3 coraacoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLIMHU YCTPOUCTBA.

e Ha o6opyzoBaHHe UM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIJIyaTUPOBAIMCh IPU HApYLIeHUU
KayecTBa W MOIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJie TAapaHTUWHbINA OCYIIECTBJSETCS Ha MpPeJNpUSITUU

WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIMU

MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
ZTRS-RV-460-200
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI

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

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

38



