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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
CKOPOCTHU JIBUTATeJisl TNOCTOSIHHOTO TOKa, MUMeHyeMoro Jajee mno Tekcty “ZTRS-460-2007,
“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 Ilpeo6pa3oBaTesb MOXeT paboTaTb B peXxHUMe CTabUJIM3aLMM CKOPOCTH NpHU
NOJKJIOUEHHOM  CHUTHajle  OOpaTHOW  CBS3M  OT  TaxoreHepartopa. MuHHHMasbHast
cTabuansupyeMast 4acTOTa BpallleHHUs BaJsla 3J1eKTPOJABUraTe s IPU paBHOMEPHOM Harpyske —
30 06/mMuH. [lpu HenoAK/IOYEHHOM CUTHaJle 0O6pAaTHOM CBSA3U OT TaXxOoreHepaTopa yCTPOUCTBO
He CTabWIM3MpyeT 4YacTOTy BpallleHusi Baja JABUraTess. B aToMm ciydae Henesecoo6pasHo
MCI0J1b30BaTh Npeobpa3oBaTeib /Js peryJMpoBaHUs YacTOThl BpallleHUus B AuanasoHe oT 0 1o
20% oT HOMHHAJIbHbIX 060POTOB ABUraTeJisl, TAaK KaK B 3TOM Jualna3oHe CKOPOCTb BpallleHUs
OyZeT CUJIbHO 3aBUCETh OT KOJIeGAHUM HAarpy3Ky U HaNps>KeHHUs CETH.

[Ipeo6pasoBaTesib HeJIb3s1 MCNOJIb30BATh JJS 3JEKTPONUTAHUS €eMKOCTHOM HarpyskH|(
npeobpasoBaTesd 4YaCTOThl, aKKyMyJSTOpHas 6aTapes M T.I.) U OPUOOPOB, COJEepKALIUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAllMOHHOE
060py/l0BaHUE U T.[.). ITO MOXET MPUBECTU K BbIXOAY U3 CTPOS KakK mpeobpa3oBaTeJis, TaK U
NUMTaeMblx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IOJIOMKY 00OpPYZ0OBaHHUs HeCeT
NoTpebuTe b, a rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

[Ipeo6pa3oBaresib HeJMb3sl HCIOJb30BaTh JJisl yHpaBJeHUsT MeXaHU3MaMU MO beMa-
ONYyCKaHHUA — NO'beMHBIX KPaHOB, Jie6eJ0K U T.II.

1.3 PerysvpoBaHHe HanpsihKeHUsI HA Harpy3Ke OCYIIECTBJISIETCS OJHOBPEMEHHO IO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJ/IOM 3a/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.4 TIlpeobpa3oBaTesib MOXET NPUMEHATbCS KaK [JAJs PYy4YHOro peryJupoBaHUs
Hanps>KeHWs Ha Harpyske, JJid 4ero npejHa3HayeHbl KHONKHU M NepeMeHHbId pe3ucTOop Ha
nepefHel mnaHeau 1mkKada, TaK M JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbBI
aBTOMaTHU3aLMu. B kayecTBe ynpaBJS0LIMX CUTHAJI0B MOTYT IPUMEHATHCA:

A) ctanpapTtHbii curHai 0..10 B;

B) crangaptHbii curHai 0...20 MA;

B) cTrangapTHbIN curHais 4..20 MA;

[') BHewHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.

Komanay pa3pelueHus yis1 pab0oThl YCTPOMCTBA MOKHO MOJATh KaK BPYYHYIO C OMOLIbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIE€MMBI.

Beibop curHazsa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILIEeCTBJSEeTCS MyTeM
NpOrpaMMHPOBAHUS.
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1.5 Ilpeo6pa3oBaTenb  SBJASETCSA

YCTPOUCTBOM. Bce

MHUKpPONPOLLECCOPHBIM
3alMporpaMMHUpPOBaHHbIE
3HeproHe3aBUCUMON aMATH MUKPOIpOLieccopa.

IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKM XpaHATCA B

1.6 YcrpoiicTBO oTOOpakaeT Ha JAuUCIJee TeKyllue JaHHble O BeJWYMHE 3a/aloliero

CUTHa/la, TOKEe Harpy3kKd, BbIXOJHOM
NporpaMMHUpyeMbIX YCTAaBOK U KOJibl OIIUOOK.

1.7 Tllpeo6bpa3oBaTesib HMeeT LUPOKHUH KOMILJIEKC
byHKIIMOHUpOBaHUE

obecney”BawIIUX  HaJeXHoe

HaIllpAXEHUH,

pexunumax paﬁoTbI, 3HAYE€HHA

3allMT U aBTOAUArHOCTHKY,
yCTpOCTBA U  CBOEBpPEMEHHOE

I/IH(l)OpMI/IpOBaHI/Ie HOTpe6I/ITeJ]H 0 BO3HUKAKOIINX HEUCITPABHOCTAX U UX YIIPpEXKAECHH €.

2 TexHM4YeCKHe XapaKTEePUCTUKU U YCJI0BUA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIe 2.1

Ta6snna 2.1 - Texuuueckue xapakrtepuctuku ZTRS-460-200

KosinuectBo ¢das

3

CeTb

3x380B,50TI'n

BbixoHOe HanpshKeHUe Lienu IKops

0..460 B, peryiupyeMoe

BbIXO,C[HOG HaIllpAXX€eHHWe LEIn B036y}Kﬂ6HI/IH

200 B, HeperyanupyeMoe

PeBepc Het
JuHaMuyeckoe( TpebyeTCcss TOPMO3HOU
Topmoxxenue
p pesucTop)
Cnoco6bl peryJiMpoBaHUsl Hanps>KeHUs1 ®a3oBbId

BcrnoMoraTesibHOe MUTAHUE JIJIs1 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y

HoMuHa/bHBIN TOK IpeobpasoBaTes A5
NHUTaHUSI OOMOTKH SIKOPS

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

HoMuHabHBIN TOK Ipeo6pa3oBaTesis JJist
NUTAHUSI 0OMOTKHU BO30OYXK/AEHU s

25,45A

Peryvpyrouun 3jieMeHT

Tupucrtop

Croco6 cTabun3anuy 4acTOThI BpallleHUs

110 06paTHOM CBSI3U OT TaXOTeHepaTopa, Mo
ob6paTtHoi I/IC aBuraTessi( Ajs1 paBHOMEPHOM

Harpys3KHu)
KoadouineHT 06paTHOM CBSI3U 110 CKOPOCTHU 1..80 perysinpyemblil
MuHMMasbHasA cTabUIN3MpyeMas 4acToTa
Py 30 06/MuH

BpallleHus1( 10 CUTHaJy OT TaxoreHpaTopa)

HecTabu/sbHOCTb CKOPOCTH NPU U3MEHEHUHU
Harpy3KH Ha BaJly ajieKTpoaBuraTtess ot 10%

0,5-5% B 3aBUCUMOCTHU OT K03pdULHeHTa
06paTHOM CBSI3U MO CKOPOCTH OT

210 90% oT HOMHWHAJIbHOU TaxoreHeparopa
Bpems cTabuinsanyu CKOPOCTH PU CKayKe 05 cex
HaNpsKeHUs CeTH UM Harpy3ku Ha 10% '
Tun cucteMbl yripaBJjeHusd MukpornpolueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIHN
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nlepeMeHHbI pe3uCTOop, KHONKY aHeJH
yIpaBJIeHUsA

Bxopn ynpaBieHust / BXOZHOe CONIPOTHUBJIEHHUE

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
HanKanus H{H,LLKO-KpHCTaJIJmtjeCKm‘/’I VHJUKaTop 32-
CUMBOJIBHBIH, 3 CBETOAUOAA
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

Jlis1 paboThl peobpa3oBaTesist HEOOX0AMMO JiBa HanpsbkeHUsl. OZJHO HanpsiPKeHUe yepes
TUPUCTOPBI KOMMYTHPYETCs Ha Harpy3Ky — OHO Ha3blBAaeTCs CUJIOBBIM HallpsiXKeHHUEM; ipyroe
HalnpsKeHHe UCI0JIb3yeTCs [/l MUTAaHUs CUCTEMbI YIIPaBJIeHUs — OHO Ha3blBaeTCs
BCIIOMOTaTe/IbHbIM.

2.2 [Ipeo6pa3oBaTe b peiHAa3HAYEH AJI5 IKCIJIyaTallMy B CIeAYIOLMX YCAOBUSX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U ra30B;

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

B) BepxHUI pe/ies1 OTHOCUTEbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHieHcaluu
BJIATY;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;
1) mecTto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3/IeMCTBUS MPSAMBIX COJTHEUHBIX JIyYeH U APYTUX UCTOYHUKOB HarpeBa;
7K) oTcyTcTBUE BUOpALUH U YIaPOB.
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3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHYTpeHHee YCTPOUCTBO.

BHeuiHu# BUA npeobpa3oBaTesis NpeAcTaBieH Ha pucyHke 3.1:

ZVEL-3-100, ZVEL-3-200, ZVEL-3-315,
ZVEL-3-160 ZVEL-3-250 ZVEL-3-400,
ZVEL-3-500

PucyHok 3.1 BHemHu#M BU/J| peo6pa3oBaTes

Ha niuiieBo#i maHe 1M pa3MelaloTcs 3J1eMeHThI UHUKALUHU U yIIPABJIeHHUS:
A) cBeToauof “PaboTa”;
B) cBetoguon “ABapus”
B) Tym6sep “PaboTta”;
[') KU IKO-KPUCTA/INY€CKUN UHAUKATOD;
»”»n

) kuonku “Ilp.”, “®@”, ”>", "<” ns nporpaMMUpPOBaHUs U yIIpaBJIeHUS;
E) py4ka BCTpOEHHOI0 IepeMeHHOro pe3rucTopa.

BHyTpu Kopmyca pa3MelalTcs:

A) knemMHas KoJsiogka XT1 aJi moAK/II0UeHUs CUJIOBOU CETH;

b) knemMmHas kosoaka XT2 g5 noK/It04eHHsI 0OMOTKU SIKOPS;

B) «kseMMHas kosofka XT3 /i MOAKJIIOUEHUs] HANpPSDKEHUs YIpaBJeHUs U lenu
BO30YK/IeHUS;

') knieMMHas KoJsiofika XT4 a5 noK/II04eHUs TaxoreHepaTopa.

") TupuctopHble MOAYIH( 3 IITYKH);

) paguaTop oxsaxKJeHuUs;

E) maaTel cucTeMbl yripaBJieHuUs;

K) BEHTUATOPHI OXJKAEHUS

Ha 60koBoO# nmaHeu KOpIlyCa HaXO04UTCA KJIeMMa 3a3€eMJICHHUA.

[IpoBoza il MOJKJIIOUEHUS] TMHUTAKIEro CUJIOBOr0 HAMpPSDKEHUS 3aBOJASTCA B KOPIYC
CBepxy; MPoBo/a [/ MOAK/IIYEHUS Lielled Harpy3KHy U YIIpaBJeHUs] — CHU3Y.
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f[l/lueBaH MaHeJIb YyIOpaBJ€eHUA COeAWMHAETCA C OCTaJIbHBIMH 3JIEMEHTAMHU PEryJadTopa
COEANHUTEJ/IbHBIM KI'YTOM, KdK [IOKA3aHO HAa PUCYHKE 3.2

PucyHok 3.2 Peryssarop ZTRS ¢ BbiHECeHHOU MTaHeJ b0 yIIpaBJeHUs
ITO JaeT BO3MOXKHOCTb BbIHECTH I[aHeJb YIpaBJeHUA 3a INpeJesibl peryjsaropa U Hpu

H606X0,£LI/IMOCTI/I YCTAaHOBUTb €€, HallpuMep, Ha [ABepHe BHEUIHETO mxad)a. ,Z[JH/IHa
COeAUHUTEJIbHOI'O XKI'YyTa — 1 MeETDp.

PeXXrMbl pabOThI.

[Ipeo6pasoBaTesib B JIIOOOM MOMEHT HaXOAUTCA B OJHOM M3 PEXHUMOB paboThl. ITH
pexuMbl lepevyrc/ieHsl B Tabaune 3.1.

Ta6suna 3.1 PexkuMbl paboThbl mpeobpa3oBaTeis

Ha3BaHue pexxuma [TosgcHeHue

B 3TOoM pexxuMe UMITYJIbChI YIIpaBJeHUsI HAa CUJIOBble TUPHUCTOPHI He
NOJAI0TCS, BBIXOJHOE HaNpsDKeHWe Ha Harpyske OTCYTCTBYET.
YcTpolcTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ora” wiau
“I'oToBHOCTB” “[IlporpaMMupoBaHue”, MpU MOCTYIJIEHUU KOTOPBIX IepexoAuT B
COOTBETCTBYIOLUN pexxuM. Ha uHAUMKaTOpe B INepBOH CTpPOKe
oToOpaxkaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOM CTPOKE TEKYIee
3HaueHHe CUrHaJia 3a/laHus

B 3ToT pexuMm npeobpa3oBaTesib MepexXojUT NPU HAJTUYUM KOMaH/ibl
“PaboTta”. Ilpy 3TOM Ha BCe TUPUCTOPHI MOJAAITCH yHpaBJANLIAE
MMIYJIbChl, HA Harpy3ke NPUCYTCTBYyeT HampsikeHue. Ha uHAuKaTope
oTOOpakaeTcsl TeKylllee 3HaUeHWe CUTHaJsla 3aJjlaHus, BbIXOJHOU TOK U
HanpsbkeHue. B ciayyae nosBieHus komaHzbl “Cton” yCcTpOMCTBO
nepexoauT B pexxuM “'OTOBHOCTD .

“PaboTa”

B 3TOT pexxuM npeobpasoBaTesb epexoAUT NPU PerucTpalvy Kakou-
“ABapusa” JIU60 aBapUMHOM CUTyalMd. MMmyJsbcbl ylpaB/JeHUsT Ha CHUJIOBbIE
TUPUCTOPbl He NOJAANTCA. YCTPOWCTBO He peardpyeT Ha KOMaHAY

7
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“PaboTa” 10 JUKBUAALUM aBapuiHOU cutTyanuu. [locie perucrpanuu
OTCYTCTBUSl aBapUMHOW CUTyalluu TMpeobpa3oBaTesb  MOXKET
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” wuau “ToToBHOCTBH” B
3aBHCUMOCTHU OT BHU/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPAaMMHUPOBAHHbBIX
HacTpoeK.

Ha nngukaTope oTo6pakaeTcs KOJ OLIMOKU Y NOSICHSAOLIAA HAJUCh

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYe€HUH MNpPOrpaMMUpPYyeMbIX
napamMeTpoOB M COXpaHEHUS MX B NMaMATH MHUKpomnpoueccopa. YTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'OTOBHOCTh” HaXKaTh KHOMKY
“Ilporp.” ¢ nepeaHel naHenu. Takxke B pexkum “[IporpammupoBaHue”
MOXXHO BOWTHM HaxkaB KHomnky “[lporp.” B nepBble 10 cekyHz nocie
NO/auu NUTAHUA [JI CHUCTeMbl ymnpaBjeHUs( Korja Ha [JHUCILIee
“IIlporpaMmMupoBaHue” | 0OTOOpaXkaeTCs Ha3BaHUE TEKYILEN MO/Jie/id Tpeobpa3oBaTesis).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbI
“PaboTa”. Ilepexos B pexHWM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mepBoi cTpoke HWHAMKATOpa OTOOpa)kaeTcs HOMEP W Ha3BaHHUeE
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
HOsICHEHU e

3.3 Opradpl viipaBJeHUd U UHAUKAIIUU

Tab6suua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY Ipeobpa3oBaTeis

OpraH ynpassieHus uiu | HasHayeHue
HHAUKaLUU
Ceetopuopn “Paborta” ['oput B pexkume “Pabora”
Ceetoauon “ABapus” [oput B pexxume “ABapus”
Kupkokpucrasindeckuil | OTobpakaeT TeKyliue [JaHHble, peXHUM paboThbl, 3HAYeHUA
MH/JIMKATOP IPOTrpaMMHUpPYEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YpaBJ/eHHe BbIXOJHBIM HalPSPKEHUEM B PYYHOM peXUMeE
“YnpaBsenue”
P
Tym6sep “PaboTa” Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe
KHonka “IlIporp” 151 BXo/ja/BbIX0/1a B PEKUM IPOrPaMMHUPOBAHUS
Kionka “®” [ BbIGOpa mporpaMMupyeMod GyHKIMH, BBOJA B NaMATb ee
3HAYeHHUs.
KHomnka “>" Jl/1sl yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMHUPYEMOW BeJIMYHMHbBI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI

3.4 HasnaueHue kj1eMM kaeMMHbIX Koa040K XT1-XT4, X1 u X4 npuBejieHo B Tabsule 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yrnpaBJeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOJOK

Ne HasnaueHnue
KineMMHUK llenb
KJIEMMbI
XT1 1 A Jlnst coenHenus ¢ ¢a3od A myTarolero Hanpsi»KeHus
XT1 2 B Jnsi coenuHeHus ¢ ¢a3od B nmuTawoliero Hanpsi»KeHus
XT1 3 C Jns coenuHenus ¢ ¢pazo C nuTarollero HanpsHKeHUs
XT2 1 +Us Jns coennHeHus c o6MoTKo# sikops( Beixoa “nutoc”)
XT2 2 - Us st coerHeHusI ¢ 06MOTKoM sikops ( Beixos “MuHyc”)
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XT3 1 L Jisl moAK/II0YeHU S HAaNIPSKEHU S yIIpaBJIeHUs, TUTaHUe
1eneu BO30YKAeHuUs

XT3 2 N Jns noAK/II0YeHNS HalIpsKeHUs yIpaBJeHus, IUTaHue
neneu BO30YKAeHHUs

XT3 3 +UB Jns coenuHeHus c 06MoTKoM Bo36yxaeHusi( Boixog “nuroc”)

XT3 4 Us gﬂﬂ COE",CLI/IHeHI/IH c 06MOTKOM B030YkAeHus ( Bbixon

MUHYC")

XT4 1 Tr+ [ noiK/I0YeHUd TaxoreHepaTopa

XT4 2 Tr- J1d noAKJI0YeHUs TaxoreHepaTropa

X1 1 3B Hanpsxkenue 3 B /14 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ncTopa

X1 2 Uynp Jig nogauuv adasorosoro curdaza 0..10 B

X1 3 lynp Jist moauyu aHasioroBoro curtasa 0(4)..20 MA

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ncropa

X1 5 AGND O6uIMH /15 aHAJIOTOBOT0 CUTHAJIa yIIpaBJeHUs

X1 6 Ay g moa4y CUrHajia AYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND O6mun

X2 6 B/H Jns IUCTaHLIMOHHOTO U3MEHEH U HallpaBJIeHUs BpallleHus
JIBUraTesis

X2 7 GND O6mun

X4 1 HP P1 HopmanbHO-pa30MKHYTBIM KOHTAKT 1-ro
NpOrpaMMHUpPyeEMOro peJjie

X4 9 O6uuit | 06K KOHTAKT 1-ro nporpaMMUpyeMoro peJe

P1

X4 3 H3 P1 HopMasibHO-3aMKHYTBIN KOHTAKT 1-ro nporpaMMHupyeMoro
pene

X4 4 HP P2 HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
NpOrpaMMHUpPyeEMOro peJjie

O6uuit | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJie
X4 5
p2
X4 6 H3 P2 ;l;)}}ljel\/laﬂbHOGaMKHYTbIﬁ KOHTAKT 2-ro NIporpaMMHpyeMOoro

3.5 Bbi6op cnocoba noja4y KoMaH/

KoManay “Pa6oTa” MOXXHO MoAaTh MECTHO — IIepeBOJIOM PYKOSATKH TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioKku X1
Ha IJIaTe yIpaBJIeHUs.

COOTBETCTBEHHO, HaXOXJeHHEe PYKOATKU TyMmbJjepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJyioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ynpaBJieHHS] OCYLIeCTBJISETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

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

3.6 Bb160p 3agaro1iero curgaJjaa
YnpaB/asATh YPOBHEM BBIXOJHOI'O HaMpshKeHUsl Mpeobpa3oBaTesisi MOXHO MECTHO HJIM
JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:
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o _n”

A) xkHonmkamu “>” u “<”. HaxaTue W yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUYEHUE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJep>KaHue KHONKU “<” — yMeHbIlaeT;

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

JJ11  AUCTAaHLLMOHHOTO VYIpaBJeHUA B KadeCcTBe VYIPABJAKIIUX CUTCHAJIOB MOLYT
IPUMEHAThCH:

A) ctanzapTHBIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHasmoroBbid curiadn 0..20 MA;

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

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

llenn ynpaBJ/ieHWS MOJAKJIOYATCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHHU(
npujoxeHve A) u Tabauued 3.3. Bpibop uCNoOJb3yeMOro CUrHajJa OCYILIeCTBJSETCSH
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIUCILJiee B MIPOLIeHTaX, BOJIbTaxX UK aMmiiepax, Hanpumep, U3=25%, U3=50 B, [3=30 A.

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

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBeseHue mnpeob6pa3oBaTesisi IMOCJe TMpoBaja CUJIOBOTO HWJM BCIOMOraTe/bHOIO
HanpsDPKeHUs1  omnpejesisieTcl  3HadyeHHWeM  QYHKUUKM  NOBTOPHOro  BkjwuyeHuss  F3,
yCTaHaBJIMBAEMOI'0 MPOrpaMMHO( CM. IYHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIW4YeHUe. Eciu mnpoBan
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YypOBeHb, ecad OoJibllle JBYX CEKyHJ] — TO NPU HaJWYUKM KoMaHAabl “Pabota”
npeobpasoBaTesib IEPEXOAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4yecKkoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHHe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLHUPYETCs coobleHre 06 ouMbke. B TakoM noJioxkeHUU Npeobpa3oBaTesib 3a0JI0KUPOBaH U
Ha Harpyske HeT HamnpshkeHHUs. UToObl ero pa36JiOKMpPOBATh, HY>KHO MojaTh koMaHay “Crtom”,
1ocJie 4yero npeo6pasoBaTesib NepeizieT B pexxuM “'oOTOBHOCTD”.

[IpuMeHeHue GyHKIUU F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A

HanpsxeHwe ceTu

= T
Komanpa “Paborta”

- T
BeixogHoe HanpsxeHwe, F3=0

- T
BeixogHoe HanprxeHwe, F3=1

= T

Pucynok 3.2 [[pumeHenue pyHkuuu F3
10
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3.8 Bb160p QYHKIMY IPOrpaMMUPYEMBbIX peJie

Ha «kseMMHyw kojoAkKy X4 1JaThl yIOpaBJeHUs BbIBeJeHbl KOHTAKThl JBYX
nporpaMMHUpyeMbIx pese. B 3aBucUMOCTH OT 3HayeHUs GYHKIUM F4-F5( cM. myHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIU BbINOJHATh QYHKILUIO CUTHAIM3aTOpa CJAeAY0LUX COObITUM:

A) lIpeo6pasoBaTesib HAXOAUTCSA B pexkuMe “'OTOBHOCTD;

b) IIpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTa”;

B) [Ipeo6pa3oBaTesib HAXOAUTCS B pexxuMe “ABapus”.

[) JuHaMuyeckoe TOpMOKeHHe. KOHTaKTbl peJie UCNOJb3YIOTCHd [AJs KOMMYyTaluu
CUJIOBOT'0 KOHTAKTOPa, NO/IKJII0Yallero TOpMO3HOM pe3ucTop K 0OMOTKe SIKOPSI.

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

3.10 Hu>kHUM ¥ BEpXHUW NTpeesibl PeryJIMpoBaHus
HuwxHUNA U BepxHUHM TMpejiesibl peryJjupoBaHUs COOTBETCTBYIOT MHWHHUMAJbHOMY H

MaKCHMaJIbHOMYy 3HAa4eHUI0 YNPaBJAMILEro CUrHajla. YCTAaHOBKA 3TUX 3HAaYe€HUW MO3BOJISET
YCTAaHOBUTb TpaHHULbl JHana3oHa, B KOTOPOM OyJeT BeCTUCb peryJMpoBaHHEe BbIXOJHOTO
HanpspKEeHUs B MPOLEHTAaX OT HOMHUHANIbHOrO. Ec/M yCcTaHOBUTH 3HAYeHUE [AJis1 HUKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
Jiiana3oHe — OT HyJIf 10 MAKCUMaJIbHOTO.

JuckpeTHoCTb peryavupoBaHus coctasJseT 0,1%.

3aZlaHNe 3Ha4eHU HMXKHEero U BepXHero npeJiesioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexxuM orpaHuyeHUd TOKa

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHUS] TOKAa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJsfloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOObI TOK OOMOTKHU He NpPEeBbICUJI 3alaHHOe 3HaYeHUe. [laHHasg QYyHKIMS N03BOJISIET
TOYHO OrPaHUYMBAThb MYyCKOBble TOKU Ha YpPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M neperpysku. DyHkuus
BKJIIOYAETC W OTKJIYaeTcs M[porpaMMUpoBaHuMeM ycTaBku F17=1, a BeJHWYMHA
MaKCHMMaJIbHOTO TOKa 3aiaeTcs ycTaBkor F22( cM. myHKT 7).

B 3TOoM pexuMe orpaHUYMBaeTCs BeJIMYMHA MOCTOSHHOM cocTaBJsiiolled Toka skops Is(
He cpeJiHEKBaJipaTU4yHOe Irms).

3.12 PexxuM cTabWIM3AIUU TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa
yIpaBJ/IeHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
o6pa3oM, UYTOObI NOJJEPKUBATb TOK OOMOTKM $SIKOpS Ha 3aJjaHHOM ypoBHe. To4yHOCTb
cTabuan3anuy Toka — 2% OT HOMMHA/IBHOI'O TOKA PeryJsTopa, BpeMs cTabuJu3alMy TOKa NIpU
CKauke ceTeBoro HanpsbkeHus Ha 10 % - 2.3 cex. CurHaz 3ajjaHusi oToOpakaeTcsl B aMIlepax,
HanpuMmep [3 = 27 A. PyHKUUA BK/IOYAETCA U OTK/IOYAETCHd NPOrpaMMUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHA MHHHUMaJIbHOTO W MaKCHMaJIbHOTO TOKa 3ajaeTcs yctaBkamMu F21 u F22(
CM. IyHKT 7).

B sTOM pexxrMe cTabUIN3UPYyeTCsl BeJIMYMHA NOCTOSIHHOW cOCTaBJIsIoed Toka skops Is(
He cpeJiHeKBaJipaTU4HOe Irms).

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

cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKU U3MeHsleT yNpaBJsiollee BO3JeNCTBHe HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOObI BBIXOZHOE HaIpshKeHWe Ha 0OMOTKe SIKOpSl He NMPEeBBICUJIO 3aZlaHHOe

11
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3HaueHHe. DyHKLUUA BKJ/OYAETCHd U OTKJ/YAeTCs NMporpaMMuUpoBaHUeM ycTaBku F17=3, a
BeJIMYMHA MaKCUMaJIbHOTO Halpsi>KeHWs 3aaaeTcs yctaBkoil F20( cM. nmyHKT 7).

[l 6osilee TOYHOTO OTpaHHUYEHMUs] HANpPsDKeHUs COyKUT GyHkuuu F36, ¢ momouibio
KOTOPOM 3a/iaeTcsl BeJIMYMHA aKTUBHOTO CONPOTUBJIEHUS KabeJbHOM JIMHUM U 0OMOTKHU AKOPS.
C nomowplw 3THUX JAaHHBIX MPOU3BOAUTCA BbIUMCJIEHHWE BeJWYMHbl HanpsxeHusa IR
KOMIIeHCal|UU NaJieHUs HallpsKeHUs:

Ur =Irms *(Rk + Ra), rae

Irms - cpejHekBaZpaTU4HOe 3HadYeHHe TokKa, Rk+Ra - cymMMmapHoe comnpoTuB/eHue
KabeJIbHOW JIMHUU U 0OMOTKHU fIKops. CucTeMa ynpaBJieHUs peryJasaTopa BbIYUC/SAET BeJIUYHUHY
UIR M KOppEKTHUPYET BbIXOJHOE HANPSXKEHHUeE C ee yYEeTOM.

3.14 PexxyM cTabW/IM3allMU HaNpPsHKEHUs, cTabuau3auus CKOpocTU 1o obpatHou 3/IC
ABUTaTeJId

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HaNpsKeHHs, B KOTOPOM
cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKU U3MeHsleT yNpaBJsiollee BO3JelCTBHe HAa THUPUCTOPHI
TaKUM 06pa3oM, 4TOObI NOAJEePKUBaTh HaNpsXKeHUe Ha 0OMOTKe SIKOpsl Ha 3a/laHHOM YpPOBHe.
ToyHOCTh cTabuaM3aLUM HanpskeHUs - 2% OT HOMMUHAJIBHOTO HAIpsKeHUsl CeTH, BpeMs
cTabuaM3alMyd NpPU CKauKe ceTeBoro HampsbkeHusa Ha 10 % - 2.3 cek. CurHajn sasaHus
oToOpaxkaeTcsl B BoJsbTaX, HanpuMep U3 = 150 B. @yHkuusa BkJOYaeTCd U OTK/INOYAETCH
nporpaMMyMpoBaHueM ycTaBkd F17=4, a BeJMYMHAa MUHUMaJbHOTO U MaKCMMaJbHOTO
HanpspKeHUM 3ajaetcs yctaBkaMu F19 1 F20( cM. nyHKT 7).

s 6oJsiee TOUHOM CTAOUIM3ALUN HANPSXKEHUsI HEOOXOAMMO BBECTU 3HAaUYeHUEe QYHKIUU
F36, 3azato1eil cyMMapHOe COMPOTUBJIEHUE KAaOeJbHOW JIMHUU OT PeryJsaTopa /0 ABUraTess U
0OMOTKHU sIKOpS. ViMes 3TU AaHHbIe PeryJsaTop BblYMCAseT 3HadeHUe IR KoMIeHcanuy najgeHus
HalnpshKeHWs Ha aKTUBHBIX CONPOTHUBJIEHUAX. M3 Kypca 3JleKTponpuBOJa HU3BECTHO, YTO
CKOpOCTb BpallleHUA BaJsla ABUTaTeJIsl BBIYUCIAETCH:

n = (Usa - [a*Ra)/k,

rae Us - HanpsixkeHUe Ha 0OMOTKe sKops, [ — Tok 06MOTKM sikopsl, Ra - conpoTuBieHue
0OMOTKHU fIKOpSA, K — KOHCTPYKTUBHBIN K03pdUIMeHT. U3 3TOro ypaBHeHHUs BUJHO, YTO €CJIU
IPOM3BECTHU KOMIIEHCALUI0 MaJleHUsl HalpshKeHWs Ha aKTHUBHBIX CONPOTHUBJIEHUSAX, TO €CThb
J100aBJIATh K K HallpsKEHUIO siIKops BeJUYUHY [9*R9, To dopmysia npruobpeTeT BUA:

n = Usa/k,
TO €CTh NpPH 3aJlaHHOM 3HayeHUHU Usl 4yacToTa BpallleHUs] 0OCTAaeTCsl HEU3MEHHOM, TaK Kak
KOHCTPYKTUBHBIH  K03dPUIMEeHT K - BeJMYMHA TOCTOSIHHAsA JJis  KOHKPETHOTO

3JIEKTPOJIBUTATEJIS.

TakuM 06pa3oM, UCNOJIb3YSl PEKUM CTAOUIM3ALMU HANPsHKEHUs U 3a/jaB BeqnduHy F36,
TeopeTHUYeCKM MOXKHO CTabM/IM3UMpOBaThb 4YacCTOTy BpallleHUs Baja MPU OTCYTCTBUH
TaxoreHepatopa. Tako# cmoco6 Ha3bIBalOT cTabuaudanued no obpatHoul 3/C aBuraress.
[IpakTUYeCcKH e TaKoH MeTo/ CTabuIn3alu UMeeT MeHblllee ObICTPOJeNCTBUE U TOYHOCTD 110
CPaBHEHHUIO C METO/,OM CTAaOUJIM3aLMKY 110 0OPAaTHOM CBAA3U OT TaxoreHepaTopa, HO MOXeT ObITh
BIIOJIHE IpUEMJIEM /IJIs pABHOMEPHOM HArpy3KH, MOKa3blBasi TOUHOCTb 1-5%.

3.15 PexxuM cTabUIM3alMU TOKA C OTPAaHUYEHHWEM HaOpsaKeHUs

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

B 3TOM pexxuMe CTaGUIU3MPYyeTCsl BeJIMYMHA MOCTOSIHHOW COCTaBJsAOIIEN TOKa AKops Is(
He cpefHeKkBajapaTuyHoe Irms). [Ilpy orpaHvyeHUN HaNpsKEHUs YYUTHIBAETCS AaKTUBHOE
conpoTuBJeHUs Ra + Rkabess, 3ajaBaemoe pyHKuuen F36.

3.16 PexyM cTabUIM3AIMY HAPSKEHUS C OTPAHUYeHHUEeM TOKaA

[Ipeo6pa3oBaTesb MoOXeT paboTaTb B peXHUMe CTAaOW/IM3aLMM HANpPsDHKEHUA C
O/ZITHOBPEMEHHBIM OrpaHUYEeHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUs aBTOMATHU4YeCKH
M3MeHseT ynpasJisiollee BO3/JeiCTBUe Ha TUPUCTOPbl TAKMM 06pa3oM, 4YTOOBI MO/ JJep>KUBATh
HanpspkeHHe Ha OOMOTKe fIKOps Ha 3aJlaHHOM ypOBHe, OJIHOBPEMEHHO C 3THUM He JOoIycKas
npeBbIlIEHUS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. ®yHKIHMA BKJIKYAETCA U OTKJOYAETCS NporpaMMUpoBaHuMeM ycTaBku F17=6, BesanuuHa
MUHHMAaJIbHOTO M MaKCUMaJIbHOIO HalpsbpKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMen F22( cM. nyHKT 7).

3anaB BesnMyrMHOW F36 compoTuB/eHHs OOMOTKU SKOpsS U KabesJbHOM JIMHHUM, B 3TOM
peXuMe MO>KHO J0OUThCS CTabWUIM3al UM YaCTOThI BpallleHUs Basa( cM. Boille 1. 3.14)

B 3TOM pexxrMe OorpaHUYMBaeTCs BeJMYMHA MTOCTOSSHHOM COCTaBJstoLlel Toka skops Isa(
He cpeJiHeKBaJipaTU4HOe Irms).

3.17 PexXuM orpaHUYeHUd CKOPOCTHU

[Ipeo6pasoBaTesib MOXKET pabOTaTh B pEXUMe OrpaHUYEHHUS] CKOPOCTH, B KOTOPOM
CHMCTeMa yIpaBJIeHUs aBTOMAaTHYeCKH HM3MeHseT yIpaBJidloliee BO3JeUCTBHE HAa TUPUCTOPHI
TaKMM 006pa3oM, 4TOObI YaCTOTA BpallleHHs Bajla He MpeBbICKJIA 33/JaHHOe 3HaYeHue. PyHKus
BKJIOYAETCA U OTKJ/II04YaeTCs NporpaMMUpoBaHueM ycTaBku F17=7, a BelMuMHa MaKCUMaJIbHOU
CKOPOCTH 3a/iaeTcsd ycTaBkou F32( cM. myHKT 7).

3.18 PexxuM cTabUIM3aMU CKOPOCTHU

[IpeobpasoBaTesb MOXeT paboTaTb B peXHWMe CTAaOWIM3alMM 4YacTOThbl BpallleHHUs B
byHKIIMM 0OpaTHOM CBSA3M OT TaxOT€HEPATOpa, YCTAHOBJEHHOrO Ha BaJ JBurartessd. CurHan
3aJlaHUSA Ha AUCIJIee 0ToOpaXkaeTcs B 060poTax B MUHYTY, HannpuMep, n3=800 06/MuH. HrxxHui
Y BEpXHUH Ipeies peryJUpoBKH 060poToB 3a7aeTcsa GyHKIuAMU F31 u F32( cM. nyHKT 7).

[ npaBUIbHOU paboOThl U UHAMKALUM B peKUMaxX CTaOUIM3aliu CKOPOCTU HEOOXOJUMO
aKTHBUPOBATh HWHJAUKALMI OGOPOTOB Ha JHUCILIee, [Jisl 4ero HY»KHO YCTaHOBHUTb 3HaYeHHUe
F23=0, a Tak xe ¢yHkuuel F24 ycTaHOBUTb KOpPpEKTHOe 3HaueHue uyuciaa MB/ob6,
COOTBETCTBYIOIIlee KOHKPETHOMY TaXxOreHepaTopy.

PexxuM cTabunvsanuu CKOpPOCTH BkitovyaeTcss  ¢yHknued F17( Hy»XHO yCTaHOBUTH
3HayeHUe paBHoe 8). B 3ToM pexuMe peryjgsaTop u3MepsieT CUTHajJ OOpaTHOM CBA3M IO
CKOpPOCTH OT TaxOreHepaTopa M CPaBHUBAET C 3aJjlaHMeM; NIPU 3TOM BeJIMYMHA YIIPABJAIOILET0o
BO3/IEMCTBUSI HA THUPUCTOPbI BBIYUCASETCA KAaK pasHULA MeX/Ay 3aJaHHOW U (aKTUYeCKOU
CKOPOCTBIO( BeJIMUMHA PAcCcOracOBaHUsl, YMHOXXeHHasl Ha NPONOPLMOHAIBbHBINA KO3POUIIMEHT
Kn. U3 aToro npuHuuna cieayet, 4To pakTUUecKass CKOPOCTb OyZeT BCerja HEMHOI'O MeHblle
3a/laHHOM, IOTOMY YTO Pa3HOCTb PACCOTJIACOBAHUS He MOXKET ObITh PaBHOU HY.IIO.

Koadpounuent Kn 3agaerca dyukuueit F34. Bennumna Kn 3azjaetcs B npeaesax ot 1 go 80,
3aBoJickasl ycTtaBka paBHa 20. Yem 6osibiie ko3dpouuuent Ko, TeM crabuibHee CKOPOCThb
BpallleHUs U JKecTye MeXaHW4yecKasd XapaKTepucTuUKa aJsekTpogsurarend. Ilpm Kn=1
CcTabu/iM3anys CKOPOCTHM IpPaKTUYECKUM OTCYTCTBYyeT, MeXaHUYecKass XapaKTepUuCTHKa
MaKcuMaJibHO MsArkas. Haub6osiee yacto ncnosb3yoT ko3pouuuent Ko B auanaszone ot 10 go
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40. Koadpouunent Kn>50 nesecoobpasHo uCNoJb30BaTh NPU pabOTe ABUraTesisi HA HU3KUX
o6opoTax.

Tak ke an1g pexxuma cTabuUIM3alUU CKOPOCTU UMeeTcs HacTpoWka F35 - kBagpaTU4HbIN
k03¢ dunueHT n*n. JleiictBue 3Toro koadppuieHTa aHaaorudHo F34, Ho ¢ pa3HuULel, YTO 3TOT
K03)PULNEHT yYUTbIBAeTCSA B 00PAaTHOM CBSA3U KBaJpaTHU4HO. [Ipy He6OIbIIOK pasHULe MeXAY
3a/laHHOM U (PaKTHUUYeCKHMMM CKOPOCTSMHM 3Ta COCTABJAMIAS HeBeJMKa, HO NPU NpocajKe
CKOPOCTU KBaJipaTuU4yHas cocTtaBJjsomas F35*(n3-nd)”*2 pe3ko yBeqnudyuBaeTcs U J006aBjseT
CcTabuaM3upyloliee JedcTBue. ITOT K03QPUIMEHT HauboJiee 1e/ieco06pa3HO BBOAUTH NpPHU
paboTe fBUraTeJisl HA HU3KUX 060pOTax.

3.19 PexxuM cTabUIN3aIMY CKOPOCTHU C OTPAaHUYEHHUEM TOKA AKOPS

PexxuM BkJIlOYaeTcsl yCTaHOBKOW ¢yHkuueirl F17 3HaveHuss, paBHoro 9. AHajoruydeH
pexuMy CTabU/IM3aLMM CKOPOCTH U HAacTpaWBaeTcs TeMU ke PYHKUUAMU( CM. Bbllle), HO NpHU
3TOM OrpaHHWYMBaAET TOK OOMOTKHU SIKOpS B COOTBETCTBHUM CO 3HAYeHHWEM TOKa YCTaBKM lycT,
3agaHHoro gyHkuuet F22. CkopocTh orpaHuyeHusi Toka peryaupyetcsa ¢ynkuued F18( cm.
C/leAyIOUIMHA NYHKT HUXe).

Ecnu Tok 06MoTkHU sikops [19<0,95 IycT, To ycTpoiicTBO paboTaeT B pexkMMe CTabUIU3alun
CKOpPOCTHU. B ciiydae npeBbIlieHHs] TOKa 06MOTKH iKOpsl Ha 5% Bblllle 3HaUYeHUs ycTaBku F22( Ia
> 1,05 Iyct) ycTpoHCTBO OyZeT CHMXATb BBIXOZHOE HaNpsDHKeHUe U CKOPOCThb, CTPeMSCh K
3HavyeHu1o Toka skops 0,95 Iyct < Ia < 1,05 Iyct. Ilpu cHuxenuu toka I1<0,95 lyct peryastop
BHOBb I€peXoJUT B PEXUM CTAaOW/IM3aLMM CKOPOCTU M IIJIABHO YyBeJWYMBAET 4YacCTOTY
BpaueHus. [l1aBHOCTL Habopa CKOPOCTH TaK e peryaupyetcs pyHkuueit F18.

B 3TOM pexxrMe orpaHUYMBaeTCs BeJIMYMHA MOCTOSHHOM cocTaBJsoLled Toka Akopsa I(
He cpeJiHeKBaJipaTU4HOe Irms).

B sTOM pexxuMe KBaApaTHU4yHas cocTaBiadAwiasa ¢yHkuua F35 He yuuTeiBaeTcsa B pacyeTax
Y He BJIMSeT Ha CTaOU/IM3aLUI0 CKOPOCTH.

3.20 YcTaHOBKA CKOPOCTHY OTPAaHUYEHHUS U CTAOUIM3AIUU

B mnpeo6pasoBaTesie HMeeTCs BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTAGUIM3ALUHU(
OrpaHHYeHUs1) 3aJlaHHbIX BeJW4YUH. [y aToro umeetcs ¢yHkuusa F18, koTopas geicTByeT Ajs
pexxumoB F17<8 ( kpoMe pexxuMa cTabuIM3alMyd CKopocTH). B pexume F17=9 ¢yHkuusg ata
GYHKLMSA BAUSET HAa CKOPOCTb OrpaHuyeHus Toka. PyHkius F18 MoxkeT npuHUMaTh 3HAYEHUS:

- 0 - oyeHb MeaseHHasA. CKOpPOCTb CTAOW/IM3ALUU WJIM OrPaHUYEHUS MaKCUMaJbHO
MeJJIeHHas, MpU 3TOM [JIOCTUraeTcsl HaWOoJbllasg TOYHOCTh CTabWIM3alUU. TOYHOCTB
CTabWJ/IM3allMM HaNpSHKEHUs WM TokKa - 1% OT HOMMHAJIbHOTO Hampsh>KeHUsl CeTH, BpeMs
CTabuIM3alMM IPU CKauyKe CeTeBOro HanpsiKeHus UM Harpy3ku Ha 10% - 5..7 cek;

- 1 - megseHHasA. CKOpPOCTb CTAOMJIM3ALUM WU OTPAaHUYEHUS] MAaKCUMaJbHO MeJJleHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuau3anMu. TOYHOCTb CTaOUJIU3aLUU
HanpsbKeHUs: Wik Toka — 1% OT HOMHHAJIbHOTO HaNpsKEHUsl CeTH, BpeMsl CTabuJIM3alUu py
CKayKe CeTeBOro HanpshkeHUs Wi Harpy3ku Ha 10% - 8..10 cek;

- 2 - cpepnssa. CKOpOCTb CTaOMJIM3AlMU WJM OTPaHUYEHUs] CpeJHsisl, NMPU 3TOM
JlOCTUTaeTcsl CpesiHsIl TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSXKEHUsI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
HaMnps>KeHus1 UM Harpysku Ha 10% - 3.4 cek;

- 3 - 6bicTpas. CKopoCTb CTaOUJIN3ALUK UM OTPaHUYEHUs ObICTpasi, IPU 3TOM TOYHOCTh
CTabuau3aluu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wiad Toka - 3-5% ot
HOMMHAJILHOTO HaNpshKEHUsl CeTH, BpeMsl CTabU/IM3allMd NMPU CKayKe CEeTEBOr0 HampshKeHUs
uau Harpy3kd Ha 10% - 2.3 cek, BO3MOXXHO NepeperyJupoBaHue( KoJiebaHHS) BBIXOJHOU
BEJINYMHBI;
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- 4 - ouyeHb ObicTpas. CKOPOCTh CTAOUIM3ALUN WM OTPAaHUYEHUsI ObICTpasi, IPU I3TOM
TOYHOCTb CTAOUIM3aLUN HU3Kas. TOYHOCTh CTAOUJIM3alMU HANpsKeHUs WU Toka — 3-5% ot
HOMHMHA/JIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJM3alMU NPU CKayKe CeTeBOro HaIpsiKeHHs
uau Harpy3kd Ha 10% - 1.2 cek, BO3MOXXHO NepeperyjupoBaHue( KoJiebaHHS) BBIXOJHOU
BeJIMYMHBI.

3.21 TopMoKeHHe ABUTATE]S

TopmoxkeHue aBurartesisi 3agaetcsa ¢yHkuusamu F25, F26 u F38. [laa 6oJsiee 6bIcTpoOro
TOPMOXKeHHsI Heo6XO0JJUMO yCTAaHABJMBAaTb MHUHHUMa/IbHOEe 3HayeHHe BpeMeHU OGyHKUuu F12
IJIABHOTO OCTaHOBA. /IJINTe/IbHOCTb TOPMOXKeHUs orpaHuyeHa 25-30 ceKyH/, BO BceX pexXuMax.

Cnoco6 TOpMOKeHHUs 3aBUCUT OT 3HaUYEeHHUs OT 3HaYeHUs1 yHKuuu F25:

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

- F25=1 - guHaMuyeckoe TopMoOKeHHe B QYHKLUK BpEMEHHU, TO €CTb IyTeM MOAKII0YEHUS
006eCTOYEHHONH OOMOTKH SIKOpPSI K TOPMO3HOMY pEe3UCTOpPy B TedyeHHe BpeMeHH TTopM,
omnpejiesasieMoro 3HadyeHueM QyHKIUU F26. [Ipu 3TOM CKOPOCTb BpallleHUs] He KOHTPOJIUPYEeTCH.
TopMo3HOHN pe3ucTop MOJAKJIAIYAETCHA 3a CUET KOMMYTAllMU CUJIOBOTO KOHTaKTopa. TopMo3HOU
PEe3UCTOP UM CHJIOBOM KOHTAKTOP B KOMILJIEKT TIIOCTaBKHM He BXOJSAT, NPUOOpPEeTanTCs
NOoTpebuTe/NeM CaMOCTOsITeNbHO. /[JIT KOMMYTallMd CHJIOBOTO KOHTAaKTOpa 3a/elCcTByeTcs
KOHTaKThl MPOTPaMMHUPYEMBIX peJie Ha IJlaTe ynpaBJieHus, [AJs 4ero TpebyeTcsl YCTaHOBHUTD
3HavyeHus GyHkui F4, paBHoe 4.

[Io ucteyeHue BpeMeHUM TTOpPM HampsKEHHE KOHTAKThl NPOrpaMMHUpYyEMbIX peJie
NepeKHU/IbIBAKTCS, CUJIOBOM KOHTAKTOP OTKJ/IIOYAeT TOPMO3HOU PEe3UCTOP OT OOGMOTKH SIKOPS U
JIMHAMHUYeCcKoe TOPMOXKeHH e peKpallaeTcs.

- F25=2 - nuHaMu4yecKoe TOpMOXKeHHEe B PYHKIUU CKOPOCTHU, TO €CTh My TeM MOAKII0YEHUS
06eCcTOYEeHHON O0OMOTKH SIKOPSI K TOPMO3HOMY PE3UCTOPY, KOHTPOJIUPYS MPHU 3TOM CKOPOCThb
BpallleHUs BaJia [0 CUTHaJ/ly OT TaxoreHepaTopa. TOpMO3HON pe3UCTOp MOJAKJIIYAETCS 3a CUeT
KOMMYTAIlUH CHUJIOBOTO KOHTAKTOpa. TOPMO3HOM pe3nucTop U CUJIOBOM KOHTAKTOP B KOMILJIEKT
NOCTAaBKU He BXOJST, MPUOOPETAITCS MOTPeObUTe/eM CaMOCTOSITeNbHO. [lJI1 KOMMYyTaluu
CUJIOBOTO KOHTAKTOpa 3a/eHCTBYyeTC KOHTAKThl MPOTrpaMMHUpPYeMbIX peJie Ha IJaTe
ynpaBJieHus, [AJs1 Yero TpebyeTcsl yCTaHOBUTDh 3HaueHUs1 pyHKUUM F4, paBHoe 4.

[Tocne fOCTHXKEHUSI CKOPOCTU BpallleHUs1 BeJIMYMHbBI N OTCEYKH, onpefesisieMoil QyHKIMeH
F38, KOHTaKTbl MPOrpaMMHUPYEMBbIX peJsie MepPeKUAbIBAIOTCS, CUJI0BOM KOHTAKTOpP OTKJ/OYaeT
TOPMO3HOM Pe3UCTOP OT 0OMOTKH SIKOPS U IMHAMU4YECKOe TOPMOXKEeHHe MpeKpaliaeTcsl.

3.22 Pa60oTa Ha HU3KUX 060POTaX ABUraATEd

[ cTabuim3aliu HU3KOM 4acTOThl BpallleHUsI B peXUMe CTabWUIM3alUud CKOPOCTH(
F17=8 uau F17=9) ecTb cnenuaJbHbId peXUM, BKJIHOYaeMbl ycTaHOBKOW ¢yHkiuu F40 B
3HaueHue 1. [Ipu 3TOM 060pPOTHI MOXKHO 33/1aBaTh B npezeax oT 0 10 3HAaUYeHHUs, 32/]aBAEMOT0
¢yHkuueit F41, makcumasibHo 500 060pOTOB B MUH.

J1s cTabuan3anuu HU3KUX 060pOTOB 1Lie/1eC006pa3HO HCNO0Jib30BaTh BbICOKHE 3HAYEHHUS
koadppueHTa 0OpaTHOM CBA3M, 3aAaBaeMoro o¢yHkuued F34( ot 40 u Bblme), a a4
HepaBHOMEpPHOM U MepeMeHHOW Harpy3ku - KBaZ[paTU4HbIA Ko3dduuueHT( ynkuusa F35). B
pexxume F17=9 kBagpaTuunbiil koapdunueHT F35 He BMsieT Ha CTaOUIM3AL U0 CKOPOCTH.

3.23 [11aBHOCTb U3MEHEeHUd CKOPOCTH BpallleHUd
B MeHwo umeetcsa ¢yHknusa F97, ¢ noMolbi0o KOTOPOU MOXXHO pPeryJiMpoBaTh IMJIABHOCTh

M3MeHEeHHUsl CKOPOCTH BpallleHus, YTO ObIBaeT HeOOXOAMMO JJs NpefoTBpallleHWs PBbIBKOB U
neperpysku Apuratessd. PyHKIUA NPUHUMaeT 3Ha4yeHUs OT HyJd o 10. OyHKuusa nosBoJsseT
OrpaHUYMBaTh YCKOpPEHUe BaJla JBUraTesis IPU pe3KOM U3MeHEeHUHU CUTHajla ylnpaBJieHUs WIr
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Harpysky, 3alllMIaeT ABUraTe/]b OT Pe3KOro Habopa CKOPOCTH, HalpuMep, MPU OMMNOGOYHBIX
JleCTBUSIX ONlEepaTopa, peJoTBpallaeT yX0/ PEryasTopa B 3alUTy OT eperpy3Ku.

Hynio cooTBeTCTByeT OTCYTCTBUe IJIaBHOCTH, YCKOpeHHe He orpaHuyuBaetcs, 10 -
MaKCUMaJIbHO MeJlJieHHOe Hu3MeHeHHe. HyXHO y4YMTBIBATh, UTO NPU GOJBLUIMX 3HAYEHUSX
bYHKIMK y peryJiiTopa yMeHbLIAeTCsl CKOPOCTb peaKLMM Ha Habpoc HArpyskd B pexuMe
CTabWJIN3alMd CKOPOCTH, YTO MOXEeT OBbITh He)KeJaTeJbHO, I03TOMYy He CJieiyeT BbICTaBJATH
HEeO0OO0CHOBAHHO 60JIbLIINE 3HAYEHUS 3TOU QYHKILUU.

3.24 3anuch B 1aMATh 3aBOJICKMX HACTPOEK.

[Ipeo6pasoBaTesib MMeeT cnelydaibHyo GyHKIM0 FI98( cM. MyHKT 7), NpU COXpaHEHHU B
NaMsATH KOTOPOU 3HA4YeHUs paBHOrO 1, Bce M0JIb30BaTeJbCKHUe YCTAHOBKU CTUPAKOTCH, a Ha UX
MEeCTO 3alUChIBAIOTCS 3aBO/ICKUE 3HAaYeHUS QYHKIIUM.

3.25 3amuThl
B ycTpoiicTBe peasin30BaHbl C1eIy0lLMe BU/bI 3aLUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHUA — 3/IeKTPOHHAsA. JJIEKTPOHHAA 3alluTa peaanu3yeTcs
nyTeM OBICTPON 0O6pabOTKU MHUKPOMPOLECCOPOM CHUTHAJIOB, MOCTYNAKIIUX OT AATYMKOB TOKa.
[Ipy mpeBbIlIEHUUM MTHOBEHHOTO TOKa 3HayeHUs 3*[HOM NPOUCXOAUT CHATHE yNPaBJAOLIMX
MMIIyJIbCOB C TUPUCTOPOB, a Ha JJUCIlJIee 0TOOPa)KaeTCsl COOTBETCTBYIOLee COOOIeHMe.

B) 3amura OT Imeperpy3ku 3JeKTpoJBUraTess IpeJHa3HayeHa JJ COXpaHEHUs
PaboTOCIOCOOGHOCTH 0OMOTKHU SIKOPSI MU TUPUCTOPOB B C/Iyyae MpeBbILIEHHS] TOKAa HOMUHAJIbHOTO
3HayeHHUs. 3allluTa yCTaHABJIMBaeTCs MporpamMmupoBaHueM QpyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJIIETCS HOMMHa/JIbHOe 3HAauyeHUe TOKa fAKOpsA U BO30YXAeHHUs
anektpoaBurartesd. Ilo ymosdaHuwo 3HayeHue F28 u F29 paBHO HOMHMHaAJIBbHOMY TOKY
npeo6bpasoBaTtensi(  CM.  NyHKT. 7) Mukponponeccop  HenmpepblBHO  U3MepseT
CpefHEeKBaJ[paTU4YHbI TOK Harpysku Irms u Hakam/ivMBaeT 3HayeHHe BpPeMsA-TOKOBOTO
VMHTerpaja U CpaBHHUBAeT ero C yCTaBKOW, NPHU NpeBbILIEHUHM KOTOPOH CHUMAeT WUMIIYJIbChl
yIpaBJieHHs C TUPUCTOPOB U OTOOpakaeT Ha AucIliee coobuieHne. PaboTa nmpeo6pasoBaTeJis
O6/JI0KMpyeTcss HAa 3 MHUHYTHI, [OCJe Yero OH mepexoAuT pexuM “['oToBHOCTBH” eciyd mojaHa
koMaHga “Cromn”.

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

B) 3amwuTa oT neperpeBa pajuaTopa ob6ecrneynBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO oONpallMBaeTc MUKpolpolueccopoM. [lpenenbHas
TeMnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMS 3alMThl paboTa npeobpas3oBaTesis
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IHOYAKTCA
BEHTUJIAITOPBI OXJIAXKJEHUS U IIpeobpa3oBaTesib IepexoAuT pexuM “'0TOBHOCTB”, ec/iv NojaHa
koMaHga “Cromn”.

[) KOHTpOJIb HaNpPSPKEHHUSI CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIHOCOGOM.
3amuTa cpabaTbIBaeT B Cy4ae OTCYTCTBUS OJJHOW WJIM HECKOJIbKUX $a3 WM B CAydae HUX
“cniunanusa”’. 3aliMTa MOXKET ObITh BKJIIOYEHA WM OTKJIOYEeHa IMyTeM NpOrpaMMHUpPOBaHUS
¢yukuu FO92( cM. nyHKT 7).

Jl) 3awuTa OT HEJOMyCTHMO HHU3KOro MoJisi BO30OyXAeHUs. B ciydaeT HeLOCTAaTOYHO
BbICOKOTO HAMpSDKEHUs1 WM TOKa BO30OyXKJeHUs1 MpeoOpas3oBaTesib OJOKUpyeT mnojady
VMMIYJbCOB YIpaBJEHUs HA TUPUCTOPbI U 0OMOTKA IKOps 06ecTouMBaeTcs. HacTpolika 3alUThbl
OCylIeCTBJIsIeTCs MporpaMMupoBanueM ¢pyHkuuu F29, F30 u F93.
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@®yuknued F29 ycraHaB/MBaeTCs HOMMHAJIbHBIA TOK BO30YXK/JEeHUSl 3J€KTPOJBUraTES.
CpabaTbiBaHMe 3alUThl IPOUCXOAUT MPU PerucTpaluy BeJMYMHBI TOKa BO30YXJeHUS B JBa
pasa MeHbllle 3HaYeHus PpyHKuuu F29.

@®yuknuerr F30  ycraHaBiuBaeTCsi  HOMHHAJIbHOE  HalpsiKeHHE  BO30OyXKJeHUs
asekTpojBuraTtess. CpabaTblBaHHe 3alUMTbl NPOUCXOAUT IPHU pPErucTpanydu BeJUYUHbI
HanpsKeHUs BO30YX/eHHUs B iBa pa3a MeHbllle 3HayeHUsA GpyHkuuu F30.

[Tocse cpabaThiBaHUS 3alUThI [J151 ee cOpoca HEOOXOAUMO CHATh curHas “"PaboTa”.

®dynkuued F93 MoXHO aKTHBUpOBAaTb/[€aKTUBUPOBATh 3aLIUTy OT MOTEPU INOJS
B030yxaeHUs. [Ipu F93=1 3amuTa BeIk/JI0UeHa U He cpabaThiBaeT HE3aBUCUMO OT PaKTUUECKUX
BeJIMYMH TOKa U HaNpsi>KeHHs Bo30yKAeHus1 U HacTpoek F29 u F30.

E) 3amuTa oT HEMCIPAaBHOCTH JlaTuMKa TOKa. B ycTpoiicTBe A/ u3MepeHUs TOKa 0OMOTKHU
SIKOpsl HMCIIOJIb3yeTCsl [ABa JaTyMKa TOKa, “MJCcoBoM” W "MHHycoBoi”. Cnoco6 u3MepeHHs
3apaetca pyHkuuen F94:

F94=0 - Ia BbluMciAseTCcsd KakK MHOJycyMMa U3MepeHUW ABYX AaT4yukoB Ia = (Imaroc +
IMUHYC)/2. 3TO OCHOBHOHM peXuM paboThl. B ciyyae, eciv oJUH AATYHMK HU3MepsieT B 2 pasa
OoJibllle IPYroro BblAaeTcs OoMIMOKA 12, cUrHa/M3UpPYIOLias O HEMCOPABHOCTHU JAaTYMKa TOKa.
[Tocsie cpabaThiBaHHUS 3aLUThI [JIs1 ee cC6poca HEOOXO0JUMO CHATH cCUrHas “"PaboTa”.

[locsie 3TOro MOXXHO yCTaHOBUTB:

F94=1 - Ia = | m1oc;

F94=2 - Ia = [ Mmunyc;

F94=3 -1a=0;

YcraHaBivBasa 3HayeHud F94, paBHoe 1 M 2, MOXHO OllpeJie/INTb HEUCNPABHBIU JaTYUK
WJIM OTpPeryJIMpoBaTh INOKa3aHUs ToKa Ha aAuciiee. F94=3 wucnosb3yeTci Kak BpeMEHHBIU
PEXUM MPU HEUCIIPABHOCTU 060UX JJaTYUKOB TOKA.

2K) 3amuTa oT OTCyTCTBUSI M3MepeHUsl HanpspkeHUs Akops Us. OyHKIUSA aKTUBUPYETCS
WM oTkiw4vaeTcsa ¢yHkuued F96. 3amura cpabaTbhiBaeT ecau HanpsibkeHue Us<25 B mpu
NpeBbILIEHUH ONPeIeJIEHHOI0 yIJya MPOBOJUMOCTH TUPUCTOPOB, YTO TOBOPUT O HEMCIIPABHOCTH
KOHTypa usMepeHus. [locse cpabaTbhiBaHUs 3alUTHI AJis ee cOpoca HEOOXOAUMO CHAThb CUTHAJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs ¢yHKuuer F96. ITol dyHKIMeH
YCTAHABJIMBAETCA TPU CTYNeHU cpabaThiBaHUs 3TOMW 3amuTthl: 15%, 25% u 35%. 3amwura
cpabaTbiBaeT, eciu 060poThl ABuratesss <100 06/MUH npu ynpaBJsioueM 3ajaHuu Usafg >
15%, 25% u 35% B TeyeHue 3-X cekyHJ. COOTBeTCTBEeHHO, 3HaueHHe 15% sBJsgeTca camou
»KeCTKOM YCTaBKOM.

[Ipu F96 = 3 3amura HeaKTUBHA.

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

[Tocsie cpabaThiBaHHUS 3alUThI [JIs1 ee c6poca HEOOXO0IUMO CHATH cCUrHas “"PaboTa”.

M) 3audTa OoT pbIBKa — BKJOYAETCS WM OTKJAKOYaeTcsa pyHkuueit F97. Bo BkIoueHHOM
COCTOSIHMM 3Ta 3alllUTA OrPAaHUYMBAET CKOPOCTb HAapacTaHUs YNpPABJAWILET0 CUTHa/IA, 4YTO
3alMIaeT JBUraTesb OT pe3Koro Habopa CKOpPOCTH, HapuMep, NPU OLIWOOYHBIX J1eHCTBUAX
omneparopa

K) s3amura oTr BHyTpeHHed HeucnpaBHocTH “Om5 Het cBa3u wexay mnaatamMu”

duKcupyeTcs NpU OTCYTCTBUU OOMeHa JAaHHBIMU MeXJy IjaTaMu. [[py BOSBHUKHOBEHUU 3TOHU
aBapUH YCTPOUCTBO He MOXKeT GYHKI[MOHUPOBATh, TPEOYETCS PEMOHT.
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3.26 HacTtporku

B perysisiTope npeycMoTpeHa BO3MOXKHOCTb HACTPOMKU:

A) Jlna u3aMeHeHUs mopora cpabaTblBaHUS 3allMThl OT KOPOTKOr'0 3aMblKaHUs B BepXHel
yactu matel TPM-ZVEL A5 npeaycMoTpeHo 5 mosioxkeHUd Jja  kamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavanbHO Ha
NpeANpUSTUH U3rOTOBUTEJIE YCTAHOBJIEH NOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*1H,
rAe [H - HOMUHa/IbHBIN TOK peryJ/stopa. B jileBoM BepXHEM YIJy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJsibHble Touku “K3”. HanpsbkeHue, u3MepeHHOe MeXJy STUMHU TOYKaMH, He
COOTBETCTBYET MoJioXKeHUIo |1-]5, 3aMkHyTOMY [>kxamnepoM, 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.
BesimyrHa TOKa cpabaTbhlBaHUSl MPSIMO-NPONOPLUOHANBHO HANpPSKEHUI0 3TOW ycTaBKU. [Ipu
HEOOXOJUMOCTU YyBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXHO I3TO HaNpsKeHUe
YMEHBLIUTb, /15 3arpy06J/ieHUs1 - HA060POT HanpsikeHUe ycTaBKU K3 yBesIUYUTb.

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

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

- ObIBaeT cUTYyalus, Korja 3auura oT K3 cpabaTbiBaeT Npy TOKe, U3MEPEHHOM KJIelllaMH,
MeHblIeM 4yeM IH. 3To He 006513aTeJIbHO TOBOPUT O HENpPaBUJIbHOM 3aBOJCKOM HACTpoiike
3allUThI, IOTOMY YTO 3alllUTa CpabaThIBaET MO aMIJIUTYJTHOMY( MTHOBEHHOMY) 3HAaYE€HHUIO TOKA,
a He [NeWCTBYWLIEMY WM CpeAHeMy. JTO 4Yalle FOBOPUT O TOM, YTO BEJIMKO aMILJIUTyJHOE
3HavyeHUe ToKa( NuK-pakTop). [lonbITka 3arpyobUTh UJIU MOJHOCTHIO OTK/IOYUTD 3alUTy OT K3
MOXXeT NPUBECTHU K BbIXOJAY THUPUCTOPOB M3 CTPOSl - BeAb OHU J[ONYCKAIOT HEKOTOPOE
npeJieJibHOe 3Ha4YeHWe MITHOBEHHOTO TOKa, a 3aBOJCKasl HAaCTPOWKa KaK pa3 npeAycMaTpUBaeT
cpabaTbIBaHUE 3aUIMTHI [JIJIs1 HEMPEBbIILEHUS 3TOTO NpPeJieJIbHO-A0MyCTUMOro 3Ha4eHus. B aTom
c/ly4yae U3rOTOBUTEJIb UMEET MPaBO OTKAa3aTh B 6€CMJIATHOM rapaHTUHHOM 06CIy>KUBaHUH.

b) IlokasaHus [gaTuuka TokKa. B ciydae, ecin TOK OOMOTKMU SKOps, W3MEPEHHBIH
baKTU4YecKH, pacXoAUTCA C JAHHBIMH, OTOOpa)kaeMbIMH Ha JAMCIJIEe, MOXKHO NPOU3BECTH MX
NoACTPOUKy. [liga noacTpoiiku cayxaT ¢yHkuuu F102 "kla +”, F103 "kla -”. [loka3zaHusa Toka Ha
JIACILJIee U3MEHSI0TCS IPSIMO-NIPONOPLMOHA/IbHBI U3MEHEHHIO 3TUX KO3 PUIIMEHTOB.

Heob6xoauMo ciefyromas nocje 0BaTebHOCTb e ICTBU:

- pynkuyueit F94 BoicTaBisieTcs 3HaueHUe 1( u3aMepeHue o "Ma0CoBOMY” JaTUUKY). [lanee
CpPaBHMBAETCA BeJMYMHA TOKA ld4, U3MepeHHasa K/elaMH, C NOKAa3aHUAMM Ha JHUCIJIee U IpHU
HEe06X0UMOCTHU IPOU3BOAUTCSA KOPPEKTUPOBKA KoadpdunuenTa pynkuuent F102.

- ¢ynkuuet F94 BbicTaBssieTcsl 3HayeHUe 2( M3MepeHHe MO0 "MUHYCOBOMY [ATYHKY).
Jlanee cpaBHUBaeTCA BeJIMYMHA TOKa I, U3MepeHHas KJelllaMH, C IOKa3aHUAMU Ha AUCILIee U
IpU HEOOXOAMMOCTHU NMPOU3BOJUTCS KOPPEKTHPOBKA Koapduumenta pyHkuuent F103.

- ¢ynkuued F94 ycraHaBivBaeTcs 3HayeHHe O u3MepeHHe OT 0060MX JAAaTYMKOB) U
poBepsAeTcad NpPaBUJbHOCTb MOKa3aHUM Ida. BesumynHa Irms npu 3TOM HM3MEHHUTCA
aBTOMaTHUYeCKH; ee KOppeKTUPOBaTh He TpebyeTcs.

[IpyHKMMasn pelleHWe O MOACTPOMKe MMOKAa3aHUM TOKa, cleyeT UMeTb B BUAY Cefyloliue
dakTopshI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4Ya/JbHYI0 30HY HEYYBCTBUTEJIBHOCTH W
HesMHeWHOCTH. IIpu Toke, paBHOM MeHee 10% HOMHMHAJBHOTO TOKAa peryJsATOpa, NOKa3aHUA
JlaTYNKOB TOKAa MOTYT ObITb HEJOCTOBEPHBI WJM BOOOILE HyJeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIMYEHUH TOKA, I0Ka3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWdA TOKa HYXXHO HCIOJIb30BaThb KJelld, CIOCOOHble U3MepATh
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
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WCII0JIb30BaTh TOJIbKO MPH CUHYCOWJAJbHOM TOKe, 2 NPHU HECUHYCOUJAJTbHOM TOKe TaKue
KJIEeIX MOTYT JaThb NOTpelHocTb uaMepeHus Ao 50%. PekomeHayeTcss HCNOJIb30BaTh KJELIU
¢upmbl "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% oT HOMHUHAJILHOTO TOKa Ipeobpa3oBaTeJis;

- HeBepHasl HacTpoWKa MOXET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd HWJM KOPOTKOrO 3aMbIKaHUs - JIMOO CJMIIKOM 4YacToe W HeoOOCHOBAHHOE
cpabaTbiBaHME JINOO HAOOOPOT OTCYTCTBHE UJIM CIMUIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEJbHOM HAaCTPOWKHU
noTpebuTeseM, H3TOTOBUTEJb MMeeT INpaBO OTKas3aTb B 6eclJlaTHOM TrapaHTUHHOM
00CTY>KUBaHUU.

[Ipy npoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHpPOBaTh PeryJUupyeMyto BeJIJMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHHs.

[TogcTpoiika MOKa3aHUH TOKa BO3OYXKIEHHUsS OCYLIEeCTBJSETCS aHAJOTUYHO C MOMOIUIBIO
¢yukuuu F104 IB.

B) HacTpoiika nokazaHui HanpsiKeHUs Ha JUcIiee. 3a U3MepeHUe HalpsKeHUs1 OTBeYaeT
miata A6( camast HWKHA). C JIeBOM CTOPOHBI IJIAThI €CTh PeryJupoBoYHbIN pe3uctop R13, R14
v R15 oTBevarouuil 3a yCTAaHOBKY HYJisl BbIXOJJHOTO HANpPSKEHUsI HA 0OMOTKe SIKOpsl, 0OMOTKe
BO30Y>K/IeHUSl U BeJIMUUHBI 060POTOB Ha Bajly ABUraTeJsisi COOTBETCTBEHHO. C MpaBOM CTOPOHBI
- pe3suctopel R7, R8 u R9, macuitabupywouie Ko3pduLueHT nepesadyd OT U3MEPUTEJSbHOU
IJIaThbl K MOKa3aHUAM [UCIJIes MO0 HAaNpSHKEHUI0O Ha SKOpHOW o6bmoTke Us, Ha 0OMOTKe
Bo30OyxJaeHHss UB M 000pOTbl 3JIEKTPOABUraTesiss IO CUTHaJIy C TaxoreHeparopa
COOTBETCTBEHHO. Pe3UCTOPBI MOTYT ObITh TPY/HO IOCTYIHbI U3-3a XKT'yTa IPOBO/IOB.

Jl1s1 o CTPOMKYM NMOKa3aHUM HanpsbkeHUs sskops Ust Ha Aucijiee HEO6X0JUMO OTK/IIOYUTh
3amwuty ¢yukuued F95, nanee mogath komaHay “Pa6oTa”, BbICTaBUB HyJieBOe 3aJaHUE.
3adukcupoBaTh kHonkoi "®” BennunHy Usa Ha gucnsee. Yo6eAuThCs, YTO HA NOJK/IOYEHHOU
Harpy3ke HyJieBoe HalpshKeHHUe U J0OUTbCs MOKa3aHUM HyJis Ha JUCIJee TOBOPOTOM I'OJIOBKH
perysinpoBo4yHoro pesucropa R13.

Jasiee moaHATH BbIXOAHOe HanpsxkeHUe 10 60-80% oT MakcMMabHOTO U pe3ucTtopoM R7
OTperyJMpoBaTh NOKa3aHUs Ha AUCILIee, JOOUBIIUCH COBNAZleHUs] C U3MEPEHHBbIM 3HAUYEHUEM.
H3mepsaATh HampsikeHMe He00X0JMMO NpPUOOpPOM, 00J1IaZlal0llMM CIIOCOOHOCTbIO H3MepPATh
cpenHekBazpaTuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHUs HACTPOMKH peKOMEHyeTCs
BKJIIOYUTD 3alUTy PyHKLMeln FO5.

AHaJIoTMYHO HACTPaWBalOTCS OKAa3aHUS HanpsKeHUs Bo30yxaeHus UB pesucropamu R14
u R8, mokazanusa o6opoToB n - pesuctopamu R15 u R9. [lpu moxactpoiike BesnuyuH UB U n
peKoOMeH/yeTCs OTK/IYUTD 3auuThl F93 u FO6.

3.27 YupaBJieHde LleNbl0 BO36YXKIeHUS
BbixoiHOe HampspkeHWe NUTaHUsS OOMOTKMU BO30OyXJeHUs1 - Heperyaupyemoe, 200 B

NoCTOsIHHOTO Toka. OHO popMupyeTcs MyTeM BhINpsAMJIeHUs oJHOda3HOro HanpskeHus 220 B,
nogaBaemMoro kjaemMMmbl XT3:1 u XT3:2. 3To HanpskeHUe noJaeTcs Ha O4HOGA3HbINA AUOJHBIN
BBINPSIMUTEJb Yepe3 BCTPeYHO-MapasjieibHbli TUPUCTOPHBIA MOAYJ/b, BBINOJIHAKIUNA POJib
TBEP/IOTEJLHOTO peJie; 3TOT TUPUCTOPHBIA MOAYJIb BK/IOYAETCs IJ1aToH yrpaBiaeHus( pee K3)
npu nepexo/jie B pexxum “Paborta”.

3.28 Ynpassienue no untepdenicy RS-485 no npotokosy ModBus RTU
PerynsTop npejycMaTpuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [To ymosuaHuto
3Ta IJIaTa He UJeT B KOMILJIEKTe TOCTaBKU. Ee He06X0JUMOCTb HY>KHO yKa3bIBaTb NIpY 3aKase.
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Eciu npu nepBoHauya/bHOW MOCTaBKe IJaTa He Obla 3aka3aHa, TO €e MOXHO JOKYIHUTb
OT/IEJIbHO.

Jns ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

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

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU Nepeaayu JaHHbIX yHKiuen F100;

B) [Ipu HE06XOJUMOCTH MoAABaTh KoMaHAy “PaboTa” ¥ U3MeHAThb 3HAaYEHHEe 3a/]al0Lero
CUrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HayeHuss o¢yHkuu F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). boJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10KeHA Ha caliTe MPOU3BOAUTEIS.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 [Ipeo6pa3oBaTesib COOTBETCTBYET JeMCTBYIOIUM TpeboBaHusAM “[IpaBus ycTpoiicTBa
3JIEKTPOYCTAaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTal v 3JIEKTPOYCTAaHOBOK
notpeburteseit» U «llpaBu1 TeXHUKH 0e30MaCHOCTU NPU IKCIJIyaTallMM 3JeKTPOYyCTaHOBOK
noTpe6uTesei».

4.2 Jlna paboTsl npeobpasoBaTesisl UCIOIb3YETCs ONACHOe JJIA KU3HU HanpshkeHHe. [Ipu
yCTaHOBKe INpeoOpasoBaTesisi Ha 0ObeKTe, a TakKKe INPU YCTPaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM OOC/IY>KMBAaHHWU HEOOXOJUMO OTKJIYUTh Mpeobpas3oBaTesb U MOJKJIHYaeMble
yCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZlaHve BJIaTM HA KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeniaeTcs UCNOJIb30BaHUe IPeobpa3oBaTesis B arpecCUBHBIX CpesiaX C CoJlep>KaHueM
B aTMocdepe KUCJIOT, 1lie104el, Maces U T. II.

4.4 TlopkiouyeHUe, peryJMpoOBKa M TeXHUYECKOe O0OC/ay:KMBaHUe TMpeobGpa3oBaTesis
JIO/LKHBI  MPOM3BOJAUTHCS TOJIBKO KBaJUPULUPOBAHHBIMU CIELUAJUCTAMM, HU3yYUBLIUMHU
HacCTosilllee pyKOBOJCTBO M0 3KCIJIyaTalUU.

4.5 Ilpu sKcmayaTalud U TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO06J0/jaTh
Tpe6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCIJIyaTallUd 3JIeKTPOYCTAHOBOK MNOTpebuTeseil» Hu
«[IpaBUJ TEXHUKH 6€30MACHOCTHU MPU IKCILJIyaTAlUH 3JIEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 Jlng 3alUThI 06CIyKMBAIOLIEr0 IepcoHasia Mpeobpa3oBaTeib A0/KEH ObITh 3a3eMJIEH.

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

4.8 Eciu ciayvyaliHas nmojavya HalpspkeHHe Ha Harpys3Ky NpejcCTaBseT ONAacHOCTb [
nepcoHasa WJM O000pyJlOBaHUS, TO Mpeobpa3oBaTesib HeEOOXOAWMO MOJAK/IIOYATh 4Yepes
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTeMOM 6e30aCHOCTH.

49 Pabora npeobGpa3oBaTesii  CONPOBOXAAETCS  BblAejseHHWeM  Temua. /Jad
npeJloTBpallleHUs eperpeBa, BbIX0/a U3 CTPOs M Ipe0TBpallleHUs NoXxapa He06X0AUMO:

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

B) HezjomycTMMO ycTaHaB/MBaTh Npeobpa3oBaTesib B MJIOX0 BEHTUJIMPYEMBIX MeCTaX U
MeCTax C BbICOKOW TeMIlepaTypOr OKpYy»Kalolller cpe/ibl;

B) npu ycTaHOBKe Heo6Xo MO obecnieyuTh He MeHee 100 MM cBOGOJHOTO NIPOCTPAHCTBA
110 NepUMeTpy Npeobpa3oBaTeJis.
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5. MoHTaX Ha 0G'bEKTe.
5.1 CneayeT ycTaHOBUTB Ipeo6bpa3oBaTesib Ha IITATHOE MECTO U Ha/leXKHO 3aKPENUTD €ro.
5.2 3a3eMsiUTh Ipeobpa3oBaTesib B COOTBETCTBHE C TpeboBaHUAMHU [1Y3.

5.2 IlpokJyiafblBalOTCSl IMHUU CBSI3HW, Ipe/lHAa3HAYEHHbIE COeJUHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

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

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINNOJIHATL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKJ0ro CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHUKOM INpeobpa3oBaTeis, JIJisl Yero PpeKOMeH/IyeTcsl UX KOHI[bl TIATeJbHO 3a4YUCTUTDb U
00JIyAUTDb UJIK ONPECcCcOBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIUX CHUTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaM,
npuBeseHHBbIM B [IpusioxkeHuu A.

5.6 [lpu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBOoe BK/IIOUEHME.

6.1 [lepe1 nepBbIM BK/IIOYEHUEM HEOOXO/JMMO BbIIIOJHUTD CJeAYIOlIMe 1eUCTBUS:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayecTBe TECTOBOW HAarpy3KU PeKOMeHAyeTcCs MOAKJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

B)ybenuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNeill MUTAHUS U yNnpaBJeHus,
3a3eMJIEHMS, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

be3 mnoAk/JHOUYEHHOW Harpy3Kd HEBO3MOXKHO CJeJlaTb BbIBOJ O MNpPaBUIbHOW WU
HeNpaBUJbHOU paboTe BbIMPSIMUTEIS.

B) mnoaaTh HanpsikeHHe Ha MpeoOpas3oBaTesib, IPU 3TOM BCe CBETOAUOMAbI Ha MepeaHel
naHeJsiy mkada J0/KHbl KPAaTKOBPEMEHHO 3aropeThCsl U MOTAaCHYTh, HAa Aucijee B TeueHue 10
CEeKyH/JT AO/HKHA OTOOPa3UThbCA HAANMCh TEKYIleH MoJesu NMpeobpa3oBaTesisi U BK/IOYAIOTCS
BEHTUJIATOPBl OXJaxJeHUsd. Jlajee Ha [Aucijiee 0TOOpasuTbcsa HaAnuch “‘[oTOBHOCTBL” U
TeKylllee 3HauyeHHe CUTHasIa 3aZaHus( HampspKeHUs WM Toka, Hanpumep Us=50 % ). 3To
O03HayaeT, YTO Npeobpa3oBaTesib F'OTOB K paboTe U MPOrpaMMUPOBAHHUIO.

6.2 Tlo ymosyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKM: Mojadya KoMmaHAbl “Pabota”

OCYLIECTBJISIETCSI MECTHO TyMOJepoM C JIMLEBOM TMaHe/ld, CUTHajJd 3aJlaHus [oJaeTcs
BCTPOEHHBIM [IEpEMEHHbIM PE3UCTOPOM, PEKUM — OTPAaHUYEHHUS TOKA.
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[Ipy nepBoM BKJIIOYEHUH HA TECTOBOM HAarpy3Ke peKOMEeHJYeTCs OTK/IIOYUTh 3allUTy OT
NOTEPHU MOJIs1 BO3OYK/AEHUS, [JIs UEro cJeAyeT yCTaHOBUTh 3HauyeHue QyHKiuu F93=1.

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

[Ipu 3TOM Jlamna, MOJKJIIOYeHHass BMeCTO OOMOTKH BO30Y»K/JeHUs SPKO BCIBbIXMBAET, Ha
Hee nogaetca HanpsbkeHue 200 B. [lanee pydKy nepeMeHHOro pe3ucTopa OT OJHOr0 KpanHero
NOJIOKEHUA [0 Jpyroro. Y6eauTechb NpU 3TOM, YTO Ha INOJKJIOYEHHOM Harpyske( Jamnax
HaKa/IMBaHUsl) U3MeHsEeTCA Halps>KeHHe B COOTBETCTBUE C CUTHAJIOM 3a/laHuUS.

6.3 PaboTa B pexxuMax cTabU/IM3al U CKOPOCTH.

[Tepen BkaroueHueM ZTRS Heo6x0AMMO y6eAUTHCSA B TOM, YTO MOAK/IIOYEH TaxoreHepaTop.
[TofISpHOCTL TMOAKJIOYEHUS] TaxoreHepaTopa He HMeeT 3HadyeHus, “miawc” U "mMunHyc”
TaxoreHepaTopa yCA0BHBI.

[Ipy mepBOM BKJ/IOYEHUH YCTAaHOBUTb 3HaueHuUe ¢yHkuuu F17=1, ycraHoButb F23=0,
3aaaTtb GyHkyuen F24 yucio MmB/o6opoT As51 UMelolerocst TaxoreHepaTopa.

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

[loce aToro 06ecTOYMTH [ABUraTesb, YCTAHOBUTb OJUH M3 PEXUMOB CTAaOW/IU3aALUHU
CKOPOCTHU U ONPO6OBATh B paboTe.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pexxuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe W NPOCMOTP 3HAYEeHUN YCTAaBOK OCYIEeCTBJAAETCA B peXHUMe
“IIporpammupoBaHue”. UYTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynip.

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

7.2 Bb160p PyHKIUH.
Haxxumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHUe”0CyIIeCTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HapuMep:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHOMKH “>" 1 “<”,
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Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUe QYHKIMU, HY>KHO KPATKOBPEMEHHO
HaXkaTb KHoONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCIENIHOW 3anucyd 3HAaYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKIHUHU U CTaHET BO3MOXKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUH, [JI Yero ONATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpammupyeMble GYHKIIMM Tpeobpa3oBaTesis NepeyrcaeHsbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyeMblie GYHKIIUU

®yH- | Hapanuce Ha Onycanme
KI[Ms | WHAUKATOpe
F1 cr10co6 ymp. OmpepnensieT crnoco6 ympaBJjeHUs: KoMaHJa “Pa6oTta” mojlaeTci MeCTHO WJH
JUCTAHIIMOHHO
3HayeHue Hagnuce [TosicHeHue
Komanja “PaboTa” mojjaeTcs nepeBoioM pyKOSITKU
0 TyMOJ1ep “ N ‘D »
TyMOJepa “PaboTa” B mosioxkeHue “Bkj
Komanga “Pabora” mnojaeTcs mnyTeM 3aMbIKaHUs
1 JUCTAHIIMOHHO KJeMM 6 W 7 KJIeMMHOM KoJsofkh X1 miaThl
yIpaBJeHUs
2 modbus Komanjia “PaboTa” mojaetcs no unrepdeiicy RS-485
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJHBIM HaNpsKeHUEM
3HavyeHue Hagnuce [losicHeHue
CurHan 3aJjaHug U3MeHAeTCd HaKaTHeM KHONOK “>" u
0 KHOIIKU = ‘“»
HaxkaTue “>” yBesiMYMBaeT BbIXOJJHOE HANPsHKEHUE
HakaTue “<” yMeHbIIIaeT BBIXOZHOE HaNpshKeHHe
CurHan 3aZlaHusi U3MEHSIeTCSl IMOBOPOTOM PYYKH
NepeMeHHOTO Pe3UCTOPa, pa3MellleHHOTr0 Ha JIUIeBOr
1 BCTpP.PE3UCTOP MaHesu. [TosioxkeHUE “Mun” COOTBETCTBYET
MUHHMMaJbHON BeJWYHMHE 33JaHUsl, IMOJIOKEHHE
F2 CUTHaJ ynp. “Makc” - MakCMMaJ/IbHOW BeJIMYMHE 33/JaHHUs.
CurHas 3aJlaHus N0JJaeTCsl BHELIHUM HanpspkeHneM 0-
2 0.10B
10B
CurHasn 3afjaHusi nojaeTcs TOKOM ymnpaJieHus 0-20
3 0..20 MA
MA
CurHasn 3aJlaHus MOJAETCS TOKOM ympaBJieHus 4-20
4 4.20 MA
MA
CurHasn 3aJlaHus TO/AeTCsd BHEIIHUM MepeMeHHBbIM
5 BHEIIL. PE3UCTOP | PE3UCTOPOM. PekomeHayeMoe 3HaYeHue
CONMPOTUBJIeHUs1 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3a/jlaHus nojiaetcs no uutepdericy RS-485
OnpejnensieT MoBeJieHUe MPeoOpa3oBaTesis MOCJe MPONAKU HANpPsDKEHUS CUJIOBOU CeTH
WJIM BCIIOMOTaTeJbHOT'0 HaNpsiXKeHHUs B pexxuMe “Pabora”
3HavyeHue Hagnucek IlosicHeHue
3 ABT.BKL Eciv mpoBan HampspKeHUS [JJIMJICS MeHee 2 CeK -
BbIXOJIHOE HAmNpsKeHUe CKAauKOM BO3BpallaeTcsd Ha
0 BKJIIOUEHO NpeXHUH yPOBEHb.
Eciv mpoBan HampspkeHust auawics 6ojiee 2 cek -
IPOUCXOJUT aBTOMATHYECKOE IOBTOPHOE BKJIKUYEHHE.
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Eciv mpoBan HanpspKeHUS JJIMJICA MeHee 2 CeK -
BBIXO/IHOE HAmNpsKeHUe CKAaYKOM BO3BpallaeTcsd Ha
NPEeXXHUH ypOBEHb.

1 OTKJIIOYEHO Ecsiu mnpoBas HanpspKeHUs [JIWJIcA 0OoJiee 2 CeK -
ABTOMATHYECKUH Mepe3anyCK He MPOUCXOJUT; UYTOObI
nepedtTd B pexuM “PaboTa” HYKHO MOJaThb KOMaHAY
“Cton”, mocJie 4yero 1oJilaTh BHOBb KoMaHAay “Pa6orta”

OnpegensieT ycaoBUe cpabaTbiBaHus 1-ro IporpaMMHUpPyeMOro peJse

3HavyeHue Hagnucek IlosicHeHue
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PeXXUMaX paboThl
1 curtan TOTOB Cpa6aTI:IBaH1/1e pesie TPOUCXOAUT TNpU Iepexojie B
pexxuM “I'oToBHOCTB”
F4 1-e pente 2 cnrtan PAEOTA Cpa6aT1:IBaH1/1e ) pesie TPOUCXOAUT NpUA IHepexofie B
pexxuM “PaboTa
3 cnrtan ABAPUS CpabaTbiBaHUE peJjie TMPOUCXOAUT TMpPU TMepexojie B

pexxuM “ABapus”

CpabGaTbiBaHMe peJjie NPOUCXOAUT IpU Iepexose B
4 JIMH. TOPM. JIMHaMU4ecKoe TOpMO)eHue( JAJd  BBIIPAMUTEJSA
NUTAHUSA 0OMOTKHU SIKOpPs)

OnpepessieT ycoBHe cpabaTbIBaHUsl 2-TO IPOTPAaMMUPYEMOTO peJie

3HavyeHue Hagnuce IlosicHeHue
0 OTKJIKOYEHO Pejie HEaKTHBHO BO BCEX PEXKMUMaX pabOTHI
1 curian TOTOB CpabaTpiBaHME peJjie MPOUCXOJUT NpPU IMepexose B
pexxuM “I'oToBHOCTB”
F5 2-¢ pene 2 cnrtan PAEOTA Cpa6aTIzIBaH1/1e" pesie TPOUCXOAUT TNpU Iepexojie B
pexxuM “PaboTa
3 cnrtan ABAPUS CpabaTpiBaHME peJie MPOUCXOJUT NpPU IMepexose B

pexuM “ABapus”

CpabGaTbiBaHHE peJjie TPOUCXOJAUT MpH Iepexojie B
4 JIUH. TOPM. JUHAaMUYeCKoe TOopMo)KeHHe( /JJisi  BBIIPSAMUTEIS
MUTAaHUSI 0OMOTKH SIKOPsi)

BpeMH IIJIaBHOI'O BbIXOJAAd HANPAXEHHWA Ha SaﬂaHHbIﬁ YPOBEHbB. [lnanasoH 3HAYEeHUH

F11 [1aBH. TyCK ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

BpeMH IIJIaBHOI'O CHHXKEHHA HaNpAXeHHud [0 MHHHMAJIbHOTO 3HA4Y€HHA. [lnana30H

F12 | mnsaBH. BBIKJI. N
3HayeHUH PyHKIuM ot 0 1o 25 cek c marom 0,1 cek

MuyHHMa/bHOE 3HaYeHHe CUTHasIa 337jaHus B %. /lnanasoH 3HadyeHu ¢yHknuu ot 0% 10

F15 | mmxnnpesen 100%, Ho He 60Jiee 3HaYeHus dyHKUMU F16. luckpeTHocTh 0,1%

MakcuMasibHOe 3HaueHue CUTHasa 3a/iaHus B %. [luana3oH 3HayeHuil ¢yHkuuu ot 0% 10

F16 | Bepx. mpesen 100%, HO He MeHee 3HaYeHus1 ¢yHKuH F15. luckpernocts 0,1%

(DYHKHI/IH BKJIFOYAE€T PEXUMbI CTa6I/IJII/ISaI_II/II/I WJIKN OTrpaHHU4Y€HHA TOKa, HANPAXEHHUA,

MOIIHOCTH
3HayeHHe Hapgnuch ITosicHeHue
0 HeT PeXMMbl OrpaHUYeHHUs] WK CTaOUIN3aL MU OTKJII0YEHBI
1 orp la BKJIIOUEH peXMM OrpaHUYeHHUd TOKa
2 Crab Ia BkJII04YeH peXXyUM CTabu/IM3al U1 TOKa
3 Orp Usa BkJII0O4YEH peKUM OrpaHHUYeHUs HaNpsHKeHUs
F17 pexum 4 Ctab Us BKJIIOUEH peXXUM CTabu/M3aluy HalpsKeHUs
5 Cr Ist orp Ust BkiitoueH peXXUM CTabUIM3aLUM TOKAa C OTpaHUYeHUueM
HanpsHKeHus
6 Cr Ust orp Is Bk/toyeH pexuM  CTaOUIM3aLUM  HaNpsDKeHUsa ¢
OrpaHHYeHUEeM TOKa
7 orp n BKJIIOUEH peXUM OorpaHUueHHUs1 060pOTOB
8 cTab n BKJIIOUEH peXUM CTabUJIM3allMd CKOPOCTH
9 ctnorp la Bk/loyeH  pexuM  CTabWJM3aLMM  CKOPOCTH  C
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| | orpanuueHneM Toka

F18

CTabUInU3alUs

dyHkUMa omnpefesisieT CKOPOCTb W TOYHOCTb CTAaOWJIM3alMd WM OrpaHUYEHUs [
pexxkumoB F17<8 v orpanuyeHnue Toka s F17=9

O4Y€Hb MeJJIEHHadA Camas MeaJIEHHAaA

MeaJIEHHAadA Me,ZLJ'IeHHaH CTa6I/II[I/I3aI_[I/IH, BBICOKAA TOYHOCTb

CpeaHdada Cpe,q}mﬂ CTa6I/IJII/IBaU,I/IH, CpeaHAA TOYHOCTb

WIN =[O

6bICTpaH BbICTpaH CTa6I/IJII/ISaLII/IH, HH3KaAd TOYHOCTb

4 oueHb 6bicTpasg | Camag GbICTpas

F19

H. npegena U

OnpenensieT MUHMMaJIbHOE 3HAaYEHNE HANPSXKEHUSI HA HATPY3Ke B peXUMe CTaOUIM3anuu
HanpspKeHUs. 3HaueHne QYHKLHMHU He MOXKET MPEeBbICUTh 3HaYeHue ¢yHkiuu F20

F20

B. npegen U

OnpezensieT MaKCHMaJlbHOe 3HAaYyeHHWE HaNpsDKeHUs Ha Harpy3ske B peXUMe
CTabWIM3alMU HANpsDKeHWs. 3HayeHWe QYHKIHUU He MOXET ObITh MeHbllle 3HaYeHUs
¢yHknuu F19

F21

H. npegeu |

OnpenensieT MUHMMaJbHOE 3HAUYEHHWE TOKA B HArpy3ke B pexuMme CTaOUIM3ALUHU TOKA.
3HaveHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHHue pyHKuuu F22

F22

B. ipepei |

OnpezessieT MaKCMMa/lbHOe 3HAaY€HWE TOKAa B Harpy3ke B peXUMe CTabUIM3alUM TOKa.
3HavyeHre QYHKIIMU He MOXKET MPEBBICUTb HOMHUHA/IbHBIH TOK BBIIPSIMUTEJISIA U HE MOXKET
OBbITb MeHbllle 3HaYyeHUs GyHKuuu F21

F23

TaxoreHepaTop

CDYHKLII/IH onpegesdeT NOAK/IKYECH JIM TAXO0reHepaTop

3HaueHUe Hagnuchb [TosicHeHue

COO6I_LLaeT CHUCTeMe ylpaBJeHUA (0} Ha/JIU4YHNHU
0 BKJ/IOYEH TaxoreHepaTtopa. Ha ,ZLPICI'IIIEﬁ BbIBOAWUTCA HHAWKALUA
O60pOTOB BaJia ABUT'ATEJIA

CoobuiaeT cucteMe ymnpaBjeHUsT 00 OTCYTCTBUE
1 OTKJIIOYEH TaxoreHepaTtopa. Ha Jucrniee oTCyTCTByeT WH/IUKAIUSA
060pOTOB BaJia JIBUTaTes1

F24

mV /o6

3agaet BenmuuHy MB/06 TaxoreHepaTopa. JTa BeJMYMHA MCIOJb3YeTCs [JIsI pacyeTa
BeJIMYMHBI 000POTOB B MUH BaJia JIBUrATEJIsI U IOC/AEAYIOLEN ee MHAMKALMM HA JAUCILIEee

F25

TOPMOXEHHEe

CDYHKLII/IH onpeneJdeT CIoco6 TOPMOXKEHHUA

0 HeT TOPMOKEHHE OTCYTCTBYET

JAHAaMHUYeCcKoe  TOPMOXXeHHe -  IOAKJIIYeHHe
TOPMO3HOTO pe3ucTopa K 0OMOTKaM fIKOpS B TeyeHHe
Bpemenu TtopMm( F26), 4acTOTa BpalleHUs1 He
KOHTPOJIUPYeTCs

1 AuHaMmudyeckoe T

JMHAaMUYecKoe  TOpPMOXEHHe -  MOJAKJII0YEeHHe
TOPMO3HOTO  pe3nucTopa K O0OOMOTKaM  dKops);
TOPMOXKeHUEe 3aKaHYMBAEeTCsd I0cCjae  JJOCTHKEeHUs
CKOpPOCTHU BesinuMHbI oTceuku( F38)

2 AWHaAMHU4€eCKOoe n

F26

Ttopm

DyHKIMA omnpejesiseT BpeMs TOPMOXEHMsI 3JIEKTpoJBUraTesis. /[Mama3oH 3HauYeHUH
¢yHknuu 0..25 cekyH ¢ marom 1 cek

F28

[HoM g

OHpe,Z[EJIHeT 3HAa4Y€HHE€ HOMHWHAJIBHOI'O TOKa HKOpHOI‘;I 0OMOTKHU JJIEKTpOABHUTIATEJIA, IIPHU
NpeBbINIEHHUE KOTOPOT'O 3dllyCKAETCA MAKCUMAJIbHO-TOKOBAA 3dIIUTA OT IEPETPY3KH

F29

IHoM B

OnpezessieT 3Ha4eHHEe HOMHUHA/JIbHOTO TOKa OOMOTKHU BO30Y)KIEHHSI 3JIEKTPOJIBUTaTEs],
IpU CHMXKEHUM KOTOPOTO B /BAa U GoJiee pasa cpabaThiBaeT 3allUTa OT MOTEPH MOJIS
BO30OYK/IeHHUsI

F30

UHoM B

Onpe,qumeT 3Ha4YeHHe HOMHWHaAJILHOTO HallpAXeHHUud 06MOTKHU B036Y)K,£[8HI/IH
JJIEKTpOJABUTATEJIA, IPU CHUXXEHHH KOTOPOTro B ABA U 6oJiee pasa Cpa6aTbIBaET 3aluTa OT
IMOTEepHU MoJid B036y}K,£[6HI/IH

F31

H. IpeaeJs n

Onpe,qejmeT HWXXHIOK TpaHULy AWAIlIa30HA PEryjrupoBaHUA CKOPOCTH B PpPEXHUMaX
CTa6I/IJII/IBaIJ,I/II/I CKOpPOCTH

F32

B. IIpeaeJs n

OnpezesisieT BEPXHIOW TpaHUIy [AMala30Ha pEryJHpOBaHUSI CKOPOCTH B pPeEXHUMax
CTabWIM3aLUM CKOPOCTM W MaKCHMaJIbHYK BEJUYUHY OOOpPOTOB [ peXuMa
orpaHn4yeHust 06opotoB( F17=7) 1 cTabuJn3ally CKOPOCTH

F33

HOM. 060POTBI

3aJlaeT BeJIMYMHY HOMHHAJIBHBIX 060pOTOB JiBUraTess oT 25 10 6250 06/MuH. OyHKIusA
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He BJIMAET Ha NpoLecCC peryJjinpoBaHud CKOPOCTH; €€ BeJIMYMHA HUCII0JIb3YyeTCAd B Ka4eCTBe
HOMMWHAJIbHBIX O60pOTOB NHoM JAJIA 11J1IaThl aHAJIOTOBOI'O BIBOIA

OyHKIMA 33/jaeT 3HauyeHUe Ko3pPUlMeHTa NPONOPIUOHATBHOCTU 0OPATHOW CBSI3U OT

F34 k030 . I1 TaxoreHepatopa Kn gia pexuma crabwiausanuu ckopoctu F17=8. BeauuunHa Kn
yCcTaHaBJMBaeTcs B npefeax oT 1 go 80; yanie ucnosnb3yroTcs 3HadyeHus 10..40
3a/laeT KBaJJpaTUUHYI0 COCTABJISION[YI0 06paTHOU cBsA3U N0 ckopocTu KkB*(n3-nd)”"2, rae
F35 K03bb. n*n KkB - 3HavyeHue F35, n3 - 3a/1anHas ckopoctH, nd — pakTHUUecKasd CKOpocThb. [IpuMeHseTcs
JUIST peXXMMa CTabUJIM3allMd CKOPOCTH, HauboJiee 1esiecoo6pa3Ho Al HU3KUX 060pOTOB
JBUTraTess
3ajlaeT cyMMapHOe COMPOTUBJIEHHE LIeNMU 0OMOTKU SIKOPS U KabeJbHOU JIMHUU OT
peryjdropa [0 JBUraressd. JTa BeJIMUMHA MCIOJb3YeTCd B  peXUMax
F36 R4 + Rka6 CTAOWJIM3AlMM WJU OrpaHUYeHHUs HanpsbkeHus Us s pacyeTa MajJeHUs
HallpsXKeHU Ha aKTUBHBIX CONPOTUBJIEHUA C Lesblo IR KoMmeHcauuu 3TOro
nageHus. UsmenseTtcs c marom 0,01 Om ot 0 10 2,50 OM( 250 = 2,5 Om)
F38 1 OTCEUKH OmnpezesisieT BeJWYUHY 3HadyeHHsT 060poToB oTcedkn oT 50 go 500 o06/MuH, mocie
JIOCTHXKEHHUS KOTOPbIX 3aKaHUYMBAETCs IIMKJ TOpMOoKeHus( mpu F25=2)
BkitoyaeT QyHKIMIO M3MepeHUs W NoAJepKaHUsl HU3KUX obopoToB( n < 500
06/MuH) npu F17>7
F40 HU3KHeE n 3HayeHUe Hapnuch [losicHeHME
0 OTKJI pEXHUM OTKJIIOYEH
1 BKJI pEeXUM BKJIKYEH
F41 | npegen musn OnpegesisieT BepXHIOK IPaHUIy AHana3oHa peryJMpoBaHUsA CKOPOCTH B peKUMax
ctabuausanuu ckopoctu( F17>7) 3navenus c marom 2 ot 0 o 500 06/MuH)
@yHKIMA BKJIKYAET UK OTKIIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus paz”
F92 | koHTpob a3 3HavyeHue Hagnuce ITosicHeHue
0 BKJI 3alyTa BKJIOYeHa
1 OTKJI 3alyTa OTKJI4YeHa
BKJIFOYAeT UJIM OTKJIIOYAET 3alUTY OT OTEPHU NOJIsI BO36YKIeHUs
F93 3amuTa BO36. 3HaueHuUe Hagnucob
0 BKJI 3anuTa BKAKYEHa
1 OTKJI 3alyTa OTKJ/II04YeHa
OnpegensieT cnocob U3MepeHUsi TOKa 0OMOTKH sIKops I
3HavyeHue Hagnuceh [TosicHeHue
0 narauk [+ u I :’I'OK 06MOT}§I/I "HKOpH paBe"H OJIyCyMMe H3MepeHUi
rocoBoro” ¥ "MuHycoBoro” gaTyukoB Isg = (I+ ul-)/2
F94 | HsmepeHue | Tok 06MOTKU SIKOpSI paBeH IOKa3aHHUSAM TJIIOCOBOro”
1 JaT4ukK [+
JaTyuka la=I+
Tok 06MOTKH SIKOPSI paBeH MOKAa3aHUSAM "MUHYCOBOTr0”
2 JaTYyuK I-
Jatyuka Ia=1-
3 HET Tok 06MOTKHU SIKOpsl paBeH HyJI, Isi = 0
Bkuiro4yaeT WM OTK/IOYAeT 3aIUTY OT HOTEepU U3MEPEHUs HANpsKEHUST OOMOTKHU SKOPS
Usa
F95 3amuTta Usa 3HayeHUe Hagnucob
0 BKJI 3aniuTa BKAKYEHa
1 OTKJI 3alyTa OTKJ/II04YeHa
@dyHKUMs HacTpauBaeT WM OTK/IOYAeT 3alIUTy OT MNOTEepPH H3MepeHHs 060pOTOB
aBuraTeJisi( 06pbIB TaXoreHepaTopa).
3HaueHUe Hagnuchb [TosicHeHue
F96 3amuTa n 0 15% 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzan>15% nmocsie oKkOHYaHMs JIABHOO MycKa
1 25% 3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH npuU
Uzazn>25% nocJie 0KOHYaHHWS NJIABHOTO NyCKa
2 35% 3aumra cpabatbiBaeT, eciad n<100 o6/MuH 10Opu
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U3azn>35% nocJie OKOHYaHUsI JIABHOTO MycKa

3 OTKIJI 3anuTa OTKJIIoYeHa
. OrpaHuyYMBaeT yCKOpEHUE, PeryaupyeT MJIaBHOCTb H3MEHEHUSI CKOPOCTH BpallleHUs OT
F97 | miasHbld xon Hegrpaﬂnqeﬂﬂo}ll“o( Fp97=0) ,ZI[)O O}‘IIeHI]ZyMe,ZLJIEHHOFO(F97=1O) b i
[TosicHeHuUe
3HaueHUss BCeX MPOrpaMMHUPYeMbIX (QYHKIUN He
HM3MeHsIeTcs
Bce  nporpammupyemble  QYHKIMH  HPUHUMAIOT
3aBO/ICKHE 3HaYeHHUs. JTY 3Ha4YEeHUs paBHBI:
OyHKIMA 3aBojckoe OyHKIMA 3aBojckoe
3Ha4YeHue 3Ha4YeHUue
F1 0 F28 [HOM A
F2 1 F29 2A
F3 0 F30 220 B
F4 1 F31 0
F5 2 F32 2500
Fo8 3aBOJ,. HACTp. F11 10 F33 2500
F12 5 F34 20
F15 0 F35 0
F16 100 F38 120
F17 1 F40 0
F18 2 F41 500
F19 0 F92 0
F20 UHOM £ F93 0
F21 0 F94 0
F22 IHOM 1 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 ycrporctBa B ceTu RS-485, 3Hauenus ot 1 o0 247
OnpefesisieT CKOPOCTh MepeJilauu AaHHbIX 10 ceTu RS-485
3HaueHHe Hapnuce
0 1200 6uT/C
1 2400 6uTt/c
2 4800 6uT/c
3 9600 6uT/c
F100 | RS-485 ckop 4 19200 6ur/c
5 28800 6uT/C
6 38400 6uT/cC
7 57600 6uT/c
8 76800 6uT/cC
9 115200 6uTt/c
F102 kls + OnpenensieT kK03pPULMEHT Nepejaun 0 TOKY MeXAY U3MEePEHHBIM 3HAYEHUEM CUTHAIA
F103 Kls - C JaTYMKa TOKAa M INOKa3aHUSIMH ToKa Ha AHUCIUIee Mo “Iuiocy” U “MUHYCYy’ SKOPHOH
F104 kiB OOMOTKM M TOKa BO30yXK/JeHHS COOTBETCTBeHHO. Ha mnpeAanpusaTUXd H3rOTOBUTEJE
00OBIYHO BBICTABJAEHO 3HaUYeHHe 6JiM3Koe K 1,00. /luana3oHn 3Havyenuut ot 0 go 2,50
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8. UnauKanusa JaHHBIX HA JUCILIee

B Ta6sune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILIeE JaHHbIE 1/ BCEX PEKUMOB.

Pexxum OTobpakaeMble JlaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-91 cTpoka BesiMuvHa 3ajawllero curHassa, Hanpumep, Us=27%,
U3=250B, I3 =66 A.
1-a crpoka Koj yHKIMM U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.
2-51 CTPOKa 3HAaYeHHe QYHKIMU U KPAaTKOe MOsSICHEHHE
1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsa
2-1 CTpoOKa BenyvyrHa TOKa Harpy3sku OOMOTOK $SIKOpsS U
BO30YKJeHUSs], BbIXOJHble HAINpPSDKEHUsT OOMOTOK fKOps U
BO30OYXK/JeHUs, TeMIlepaTypa pajJuaTopa, Hanpumep, [9=45 A, Irms =
50 A, Us=100 B, UB=220 B, IB=3 A, Tp=45 C.
[1 - mocTossHHas cocTaBjsLAA TOKa OOMOTKUA skKops, Irms -
CpeJiHEKBaJipaTH4YHasl COCTABJIAILAsA, SKBUBAJIEHTHAsA IOCTOSIHHOU U
nepeMeHHOU COCTaBJISAIOLEeN TOKa 0OMOTKH SIKOPSI.
Pa6 [Ilpu 3HaveHuu ¢yHkuuu F23=0( TaxoreHepaTop BKJIIOUEH)
aborta JIOMOJIHUTEJIbHO OTOOpakaeTcs TeKyllas BeJMYMHA 0OOPOTOB Basa
JABurareis, HanpuMmep, n=1500 06/MuH.
OToGpakaeMble Ha JAuCILJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
YTo6bl MpoCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT ¢UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0OTOOGpaXKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHONKY "®”.
ABapus KoJ olIM6OKU 1 ee Ha3BaHUEe

9. Bo3MOKHble HEUCIIPABHOCTH U CIOCOGBI UX YCTPAHEHUA

Bo3MoXXHble HEUCIIPAaBHOCTH M CIOCOOBI UX YCTPaHEHUS NpUBeZieHbl B Tabsnne 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH M CIOCOOBI UX YCTPAHEHHUS

N Ommo6Ku

Haanucek Ha
WHJMKaTope

Ilosscuenue

Om?2

HET CUJI0BOM ceTu!

YcTpoHcTBO HE 0GHAPYKMBAET HANPSDKEHUE CETH

Bo3MoxHasA npu4MHaA JencTtBus

MOAKJIIOYEHHA

HanmeeHI/Ie Ha Hp606paSOBaTeIIb Y6e,LII/ITbCH B MNOAKJ/JIFOYEHHUH
He IMoJaHOo HallpA»XKeHUH, NpaBHUJIBHOCTH

6oJblie 100 B

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

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

Om3

npoBaJ
HanpsxkeHus!
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Bo BpeMsi paboThl 6bl1 3adUKCUPOBAH NpPOBaJ HaNpsiKeHUs] MUTaHUS
CUCTEMBl  yHpaBJeHUs WJM [poBajJl  CUJIOBOTO  HaNpsHKeHUs
JUINTEJbHOCTbIO  6Gojiee  2-x  CeKyHJ. /lajbHelllee ToOBeJeHHe
npeo6pa3oBaTeJis onpejeseTcs 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
YCTPOMCTBO aBTOMATH4YeCKU IepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To npeo6pasoBaTeyib BOHJET B pexkuM “'OTOBHOCTB” HOCJIE MOJAYU
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koMaHgb! “Ctomn”

Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.

Bo3mo:KHas npuYnHa JenicTBUs
Heucnpasen BEHTHUJIATOD | Y6eAUThCA B HCIPAaBHOCTH
OXJIAXK/eHUsA BEHTUJIATOpPA
3acopeHbl BEHTUWJIALMOHHBIE | [IpouucTUTh BEHTUJISILIMOHHBIE
YKaJII03U »KaJII03U OT IbLJIU U Mycopa
Ow4 neperpesn!
[Ipeo6pa3oBaTesb pasMellleH B | Y6eJUTbCs, UYTO  TeMIlepaTypa
IJIOX0O  BEHTWJIMPYEMOM WM | OKPY:Kalollero BO3/yXa He
»KapKOM MecTe npesbimaer 40 C. YcTaHOBUTB
npeo6pasoBaTesib B ApYyroe MecCTO,
IPUMEHUTDb BHEIIHUH 064yB
BHyTpeHHAA HEUCIIPaBHOCTh OTnpaBUTb B pEMOHT
[lnatel A2 u A5 He o6MeHuBatoTcs | [IpouncTUTH MeXIIJIaTHbIe
HeT CBSI3U MEXAY
Owb5 N ZpyT C L pYyroM JaHHBIMHU pasbeMbl, ec/IM OLIMOKa He Hcye3aeT
— OTIPABUThb B PEMOHT
KopoTkoe 3amblkaHMe Ha BbixoZie | [Ipo3BOHUTB BBIXO/,
npeobpasoBaTeJis npeob6pasoBaTeJisl HA HaJM4Yue
ow? KopoTkoe Mexx$a3HOro KOPOTKOTo
H 3aMblKaHue! 3aMblKaHHUA U 3aMbIKaHUs Ha 3eMJIIO
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa Harpysku YMeHBIIUTB BBIXOJHOE
npeBbIllaeT HOMHUHAJbHbIM TOK | Halps)KeHUe; yMeHbUIUTb HArpy3Ky
om10 Meperpyska npeob6pasoBaTeis UIu Ha BaJly ABUraTe/lsl, OTCTPOUTD
3JIeKTPOABUTraTe sl B TedyeHHUe | 3alUMUTy ABUraress GyHkuuen F28
JJINTEJbHOT0 BpeMeHHU
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Hanpskenue WU ToK | [IpoBepUTH IPaBUJIBHOCTb YCTaBOK
BO30YK/IeHHs] B JIBa pa3a MeHblle | ynkiuit F29 u F30.
HeT Hotst 3Ha4YeHUU yCTaHOBJIEHHBIX | [IpoBepUTh 06MOTKY BO36YXK/jeHUSA
Om1l1 BO3GYHIEHMS ¢yukuusamu F30 u F29 Ha 06pbIB U KOPOTKOE 3aMbIKaHUE.
[IpoBepUTH UCTPABHOCTDb JUOHOTO
MOCTa, TpaHchopMaTopa U
nycKaTeJs
OpuH u3 JaTYUKOB TOKa | YCTAaHOBUTb 3HaYeHUsI PYHKLUHU
HeWcnpaBeH Wid usMmepsieT ToK B 2 | F94=1 u F94=2 u onpegenutsb
Ow 12 HeHCIpaBeH pasa 6oJbllle IPyTroro HEeUCHpaBHbIN JaTYUK, HACTPOUTD
JaT4YMK ToKa Ia
NIOKa3aHMUsA TOKa C JJaTYMKa WU
3aMeHHUTbD ero
HeucnpaBHoOCTb B uenu | [Ipo3BOHUTH Lienb U3MepeHUs],
Om 13 HeT u3Mepenus Ua | usMmepenus Ua MPOBEPUTH Pa3beM B ILJIaTE
BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT
O6phbIB TaxoreHepaTopa [Ipo3BOHUTH LieNlb U3MepeHUH,
Om 14 HeT U3MepPEeHUs n [IPOBEPUTH Pa3beM B IlJIaTe

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPUHUMAaeET KoMaHay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymaer
Ha npeo6pa3oBaTesb

ynpaBJIeHHUS];

[IpoBepUTH MOCTyIJIEHHE KOMaH/bl
pabGoTa Ha KOHTaKTaxX KJE€MMHHKa
y6eInuThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpoBaHa
¢yHkuusa F1 - BbIGOp cmoco6a

[IpocMoTpeTh 3HaueHUe QYHKIUU
F1, npu He06XOAMMOCTH U3MEHUTh
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noJa4Yu KOMaH/ibl

€€ 3Ha4YEeHMue.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIKW PaBHO 0

Bo3MoxHasA npu4MHaA JencTBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIW UX HeBEPHOE | MPaBUJIbHOCTh O/ KJIIOUEHUS

MOAKJ/IDYEHH e

nenel ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YyeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al01IEero CUrHasIa

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

HeI/ICHpaBHOCTb KHOIIOK WJIn

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJeHUs
IPUCYTCTBYET U H3MEHSEeTCs, Harpyska IOJKJIYeHa, HO Ha BbIXOJEe

HallpAXEeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh UCIPABHOCTb
TUPHUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

Ha nHanKaTope HeT HAJIMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoxkHas NpUIUHaA

JencrBusa

He nmnopmaHo BcmoMmoraTeJibHOe
nutaHue 220 B

[IpoBepUTh Ha/M4YHe HaMpsKeHUs
220 B Ha knemmax XT3:1 u XT3:2

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipn pa6oTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JAaHHbIE Ha
WH/IUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIIPUHHMAIOTCS C 3al103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuynHa JenicTBUs
BcnomoraTtesibHOe nutanue | [IpoBeppTe ocuuaorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOIaTe/JbHOM HaIpsDKEHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APYyrod JIMHUHU
o6opymoBaHus (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

HpI/I nogade HallpAXXeHHUd  Ha

npeo6pasoBaTesib Ha Harpyske

NPUCYTCTBYET HaNpshKeHWe, XOTsd KoMaHJa “Pa6ora” He mojaHa,
npeo6pa3oBaTe/ib HAX0AUTCs B pexxuMe “'oToBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHCTOpA

“Ilpo3BOHUTBL” THPUCTOP

HeBepHoe HO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/IDYEHUA HArPY3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHM4YecKoe 06C/IyKUBaHUE

10.1 TexHuueckoe ob6cayKMBaHUe TpeoOpa3oBaTeJisi IPOU3BOJUTCS He pexxe 0JHOTO pasa
B IIECTh MECSIEB U BKJIIOYAET B CEOS:
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A) KOHTpPOJIb KpemnJieHus;

B) KOHTpOJIb 3/IEKTPUYECKHX COeIUHEHU M, MOATS>KKAa BUHTOBBIX COeJUHEHU;
B) ypaneHue nblIx U rpssy;

[') KOHTPOJIb UCIPABHOCTH BEHTUJISITOPOB;

/1) KOHTpOJIb TEMIIEPATYPHOI'O peXxuMa.

11 MapkupoBKa npeoopa3oBaTe i

11.1 Ha kaxxp1¥ npeo6pa3oBaTesib HAHOCATCH:

A) Ha3BaHUe Mpeobpa3oBaTeis;

B) 0603HaueHue NUTAIOLIEr0 HANPSXKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBKa npeobpa3oBaTeJisi IPOU3BOAUTCH B KAPTOHHYIO KOPOOKY WJIU JAepeBsIHHbIN
SIIUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 IIpeo6pa3oBaTesib XPaHUTh B 3aKPbIThIX MOMELIEHUAX B KAPTOHHBIX KOPOOKaX U1
JlepeBSIHHBIX SIIIUKAX MPU CJIeAYIONUX YCIOBUSX:

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

B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3ayxa He 6oJiee 80 % npu Temnepatype 35 C.

Bo3yx B moMeleHHUH He J0J/DKEeH COZEepKaTh IMbLIM, MAapOB KUCIOT U IeJIoUel, a Takxke
ra3os, BbI3bIBAKOIIUX KOPPO3HUIO.

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

13.3 TpaHcnopTupoBaHHe [JONyCKaeTC BCEMHM BHUAAMU 3aKpbITOrO0 TPaHCIOPTa.
TpaHcropTHpoBaHHWe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

ZTRS-460-200 ..oovee e e e e 1 .
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeeaerereeersnessreensnes 1 wr.
| =00 1 (0] s PP 1 wr.

15 F'apaHTHiiHbIE 06513aTE/JIbCTBA

15.1 F'apaHTHUIHBINA CPOK 3KCIJIyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJIIOJeHUU
110JIb30BaTeJIeM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTpPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIZIEHUH T0JIb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpPaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.
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15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

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

e Ha npegoxpanurenu.

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

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHM YCTPOUCTBA.

e Ha o6opyoBaHHe UM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIeHUH
KayecTBa WM MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHMHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJie TapaHTUWHbIN OCYIIECTBJSETCS Ha MNpPeJNpUITHU

WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIHUU

MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA

ZTRS-460-200

B N N N

XT1
A -—1 A
B «-—{2 B
C =-—{3 C

AN N N

ObmoTKa skops

XT2
1 + Usa
2 - Us

XT3

L -

~220 B N

N —
Z|r

O6bmoTka BO3OyXaeHus | xT3

I_K'V\(\_:; + UB
4 -UB

TaxoreHepaTop
[ 71 XT4
L—— 1] +7r
r———2[ -Tr
L4
YnpasneHue Mnata ynpaesneHus
obmoTKON sikopS X1
11 3B
0..10B O0—2] Uynp
Rper 0(4)..20 MA O— 3] lynp
4| Rynp
O 5[ AGND
6| Oy
“Pabota” |
- 7| GND
X4
1|HP P1 —
2| O6wwmn P1
3[H3 P1 [
4|HP P2 —
51 06wwun P2
6[H3 P2 2

PrucyHok Al CxeMa noJK/I04YeHUA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI

(] @ F
SIS

i le e ¥

F ¥

q F

= g
& o
/-] r ]
Ta6siuna b1 F'a6apuTHbIE U IPUCOEAUHUTEIbHbIE pPa3Mephl, MM
Mojesnb InomMm, A Al A2 B1 B2 H Macca, Kr Kpenex

ZTRS-460-200-100-25 100 174 | 120 | 458 | 415 300 14 BosaTel M8
ZTRS-460-200-160-25 160 174 | 120 | 458 | 415 300 15 BosaTel M8
ZTRS-460-200-200-25 200 256 | 200 | 478 | 435 | 330 22 BosTel M8
ZTRS-460-200-250-25 250 338 | 280 | 468 | 421 | 330 27 Bosatel M10
ZTRS-460-200-315-25 315 338 | 280 | 468 | 421 | 330 28 Bosatel M10
ZTRS-460-200-400-25 400 338 | 280 | 468 | 421 330 29 Bosatet M10
ZTRS-460-200-500-45 500 338 | 280 | 568 | 521 330 35 Boatet M10
ZTRS-460-200-630-45 630 338 | 280 | 568 | 521 | 330 35 Bosatel M10
ZTRS-460-200-800-45 800 338 | 280 | 761 | 714 | 330 43 Bostel M10
ZTRS-460-200-1000-45 1000 505 | 447 | 761 | 714 | 330 50 Bosatel M10
ZTRS-460-200-1250-45 1250 505 | 447 | 761 | 714 330 52 Boatet M10
ZTRS-460-200-1600-45 1600 620 | 562 | 761 | 714 330 58 Boatet M10
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