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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalUu W OOCAY>KMBaHUSA Tpex(pa3HOTO BBINPSIMUTENS HaNpPsHKEHUs,
nMeHyeMoro aajiee o Tekcty “TBH-3-LC-230-A”, “BeInpsiMUTeb” UK “YCTPOUCTBO”.

1. Ha3HayeHue

1.1 BbinpsAMUTeJNb NpeJHA3HA4YeH [Js BBIIPSIMJEHUS Tpexda3HOTO IepeMeHHOro
HalnpsbKeHUs1 U peryJiMpoBaHUsl ero JedCTBYMOILero 3HAa4eHUsT Ha aKTUBHOH, aKTUBHO-
WHAYKTUBHOW M €MKOCTHOM Harpyske. PeryjsupoBaHue OCYULIECTBJISETCS 32 CUeT U3MEHEeHHUs
yrJja 3a/lep>KKH OTIIMPAHUS CUJIOBBIX TUPUCTOPOB.

1.2 PerysvpoBaHHe HanpsihKeHUsI HA HAarpy3Ke OCYIIECTBJISIETCS OJHOBPEMEHHO MO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJIOM 33/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.3 BeimpsaMuUTesIb MOXKeT IPUMEHATBCA KaK /1 pyYHOT0 peryJIMpOBaHUs HANlPSXKeHUs Ha
Harpyske, Ajis 4ero npejiHasHadyeHbl KHOIIKM U NepeMeHHbIM Pe3uCTOp Ha IepeJiHel NaHesx
mkada, Tak U JUCTAHIIMOHHOTO yIpaBJieHHUS B COCTaBe CUCTEMbl aBTOMaTH3aluu. B kadyecTBe
yIpPaBJIAOLIMX CUTHAJIOB MOTYT IPUMEHATbCA:

A) cranpaptHbii curHai 0..10 B;

B) crangaptHbiil curHai 0...20 MA;

B) cTrangapTHbIN curHas 4..20 MA;

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

KomaHgy paspewieHus Ajs paboOThl BBIIPSMUTENS MOXHO IOJAAaThb KaK BPYYHYHO C
IOMOIIbI0 TyMb6Jiepa Ha JIMLEBOW MaHesH, TaK U JAUCTAaHLMOHHO, 3aMKHYB COOTBETCTBYIOIIME
KJI€MMBI.

BbiGop curHana ynpaBJeHUsT W KOMaH/Jbl pa3spelleHHs OCYyllecTBJAAeTCI NyTeM
IpOrpaMMHpOBaHMUS.

1.4 BoinpsiMUTeIb SIBJASETCS MUKPOINPOLLECCOPHBIM MNPOrpaMMHUPyEMbIM YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE M0JIb30BATE/IEM YCTAaBKU XPAHATCSA B 9HEPrOHEe3aBUCUMOU NaMATH
MHUKpOIpoLeccopa.

1.5 BeimpsimuTesb oToOGpakaeT Ha JAUCIIee TeKylLlMe JaHHble O BeJUUYMHE 33/al0llero
CUTHaJla, TOKe Harpy3KH, BbIXOJHOM HAMNpPSIKEHUH, peXuMaxX paboThl, 3HAYEHHUSs
NpOrpaMMHUPYEMbIX YCTAaBOK U KOJIbl OLIUOOK.

1.6 BbimpsaMuTenb KMeeT IIMPOKUM KOMILIEKC 3allUT M  aBTOJUArHOCTHKH,
obecreynBawIUX  HaZleXkHOe  QYHKUIUMOHUPOBAHME  YCTPOMCTBA U  CBOEBpPEMEHHOE
MHPOpMHUpPOBaHUe NOTPeOUTE/ISA O BOSHUKAIOIIUX HEMCIIPABHOCTSAX U UX YIIPEX/eHHe.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapakrepuctuku TBH-3-LC-230-A

KosinuectBo ¢das 3
CeTb 3x380B,50TI'n
BrixoZjHOE Hallpsi:KeHHe 0.230B
CraaxkuBawui GUIABTP WHAYKTUBHO-MKOCTHOM, JpOCCe/Ib BHEIIHUMN
YnpaBsaeHue pazamu CoBMeCcTHOe
Hanuuue BBOIHOT0 aBTOMAaTU4Y€CKOTO Jla
BBIKJIIOYATeJId
Hasiune KHONKY aBapUUHOTI0 OTKJIKYEeHUs Ja

Cnoco6bl peryJIMpoBaHUsl HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraTesibHOe MUTAHUE 111 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMMHa/IbHBIN TOK HAarpy3ku, A

250, 315, 400, 500, 630, 800, 1000, 1250, 1600,

2000
Perynupyroummn asieMeHT Tupucrtop
Tun cucremsl ynipaBJieHus MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3UCTOp, KHONIKHY MaHesx
ynpaBJieHUs

Bxopz ynpaBiieHust / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 xOm
0-20 MA /91 OMm
4-20 MA /91 OM

[1;1aBHBIN BbIXO/, HA 3a[JaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanusa

Kuako-kpucraaimiyeckui UHAUKATOP 32-
CHMMBOJIbHBIH, 2 cCBeTOAHOAA

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpammupyembix pese 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,
“I'oTOBHOCTB”

3aI.L[I/ITa: KOPOTKO€ 3aMbIKdHH € Hd BbIX0/J€

3JIeKTpOHHaH 3alllMTa

3amuTa: neperpyska JAJUTeJbHbIM TOKOM

JJIeKTPOHHAd 3allUTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3auiuTa: noteps ¢da3bl UM “caunanue” gpas JJIeKTpOHHasi
[=1,5Ia-10 cek, I=1,25 Iu - 30 cexk, [=1,1 [u -
[leperpy3o4Has cnocoO6HOCTb
1 MuH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [=3.35 n
3aMbIKaHUS B
To4yHOCTB MOAAEPKAHUS TOKA B pEKUMe 2% In
CcTabuIM3al MU TOKA
Bpems cTabuinM3aluy TOKA IPU CKayKe
Hanps>KeHUs CeTH UM Harpy3ku Ha 10% B 2.3 cek
pexuMe cTabuaM3anuy TOKa
To4yHOCTB MOAAEPKAHUS BBIXOJHOTO
HaMpsDKeHUs B peXKUMe CTabUIu3anuu 2% Un
HanpshKeHUst
BpeMs cTabuin3anu BbIXOJHOTO 2.3 cek
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HaANpPsDKEHUs PU CKaYKe HaNpsKeHUs CeTH
WJIU Harpysku Ha 10% B pexxume
CTAaOW/IM3al MY HalpsSDKEHUST

CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTHISITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C
OTHOcHTeIbHAs BJAQXHOCTb BO3/1yXa 0..90% 6e3 KoHJieHcaTa ( Cyxoe NOMeleHHe)
2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
H3onauus
yHOpaBJASLUMMHA LEeNIMU
PexxuM paboThl JauTtenbnbil, [1B =100%
CpoK 3KcIIyaTalnuu He menee 10 sieT
['apaHTHUda 12 mecs1eB
HuTtepdeiic RS-485, npotokos ModBus RTU omnIus, TpedbyeTcs Ao1. niaTta RS-485

[l paboThl BBIIPSAMUTENS HeOoOXOAUMO JBa HanpspkeHUsA. OJHO HampshKeHUe uepes3
TUPUCTOPBI KOMMYTHUPYETCA HAa Harpy3Ky — OHO Ha3blBaeTCS CUJIOBBIM HANPSHKEHHUEM; Jpyroe
HalnpsbKeHWe MWCIOoJIb3yeTcda JJA INHUTAaHUA CUCTeMbl YyIpaBJeHWA - OHO HasbIBaeTcsd
BCIIOMOTaTe/JIbHbIM. BcroMoraTesibHOe HamnpshKeHHe peKOMeHJAyeTcsl NoJaBaThb OT JIMHUHM C
“qUCcTBIM” MUTAHUEM, TO €CTb OT CeTel, B KOTOPBIX OTCYTCTBYIOT UCTOYHUKHU CUJIBHBIX MOMEX,
TaKue KaK CBapOYyHble annaparthl, 3JIeKTPOJBUraTeJU U T.J,.

2.2 BeinpsaMuTe b NpeAHa3Ha4YeH [ IKCIJIyaTallMy B CIeJyOLUX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHHS 6e3 arpeCcCHBHBIX NAPOB U Ia30B;

B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KOHAeHcalur
BJIAry;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHe BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4el U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUH U Y/IapPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA

3.1 BHyTpeHHee yCTPOHNCTBO.
BHemHuM BU/, BBIPSMUTEJIS IPeACTaBJeH HAa pUCyHKe 3.1:
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PucyHok 3.1 BHemiHu# BU/| BBIIpAMUTEIA

Ha nvneBo#l maHesiM pa3MellaloTcs 3J1eMEHThI UHAUKALUU U yIIpaBJeHHs:
A) cBeToauof “Pabora”;

B) cBeToauon “ABapus”

B) Tym6ep “PaboTa”;

[') ’KUAKO-KPUCTANLINYECKUN UHAUKATOP;

) xaonku “Ilp.”, “®”, ”>", "<” nis nporpaMMUpPOBaHUs U YIIpaBJIeHUS;

E) py4ka BCTpOEHHOT0 IEpEMEHHOI0 PE3UCTOPa;

2K) kHONKa aBapUIHOTO OCTAHOBA;

3) BosibTMeTp NOCTOSAHHOTO TOKa;

BHyTpH mikada pasMelanTcs:

A) aBTOMaTHueckui BbikaO4YaTeab QF1;

B) TupuctopHbie MoayaH( 3 IITYKH);

B) pazguaTop oxJaxJeHus;

[') nmyaThl cUCTeMbI yIpaBJIeHUS;

) xkneMMHbIe Kook XT1-XT2 /151 MOAK/II0YEHUSI BHEIIHETO JIPOCCesisl U Harpy3KHu;
E) aBTOMaTHuyeckuil Bbika4aTeab QF2;

K) patumku Toka (2 IITYKH)

3) BEHTUJISAITOPBI OXJIaXKeHUs

Ha 6okoBo# naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.

B kayecTBe peryJMpymollero 3jeMeHTa B YCTPOUCTBE HUCIOJIb3YIOTCSA TPU THUPUCTOPHBIX
MOAYJfl, KaXJbld M3 KOTOpPBIX COZEPXKUT MO0 JBa TUpUCTOpa. CUJIOBOE HampsKeHUe
MOJK/II0YAeTCA K CBOOOJHBIM 3a)KMMaM aBTOMaTH4ecKoro BeIkwyaTtess QF1. Ha suneBoi
naHesJ Y pa3MelleHbl 3JIeMeHThl UHAUKALMU U ynpaBJyeHUs. BHellHue npoBoja U kKabenu AJs
N0/ K/IIDYEHHUS HaNpsKeHUs CeTH, Harpy3KHU U Lienel yrpaB/eHUusl BBOAATCSA B IKad ¢ HUXKHEN
CTOpPOHBI. llenu ynpaBjieHUS M CUTHAJM3aLMM NOAKJIKYATCA K KieMMHHKaM X1 u X4
COOTBETCTBEHHO Ha IJIaTe YIpaBJeHUS.
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3.2 PexxuMbl paGoThL

BeinpsiMuTe b B J1I060M MOMEHT HaXOAUTCS B OJJHOM U3 PEXKUMOB pabOThl. DTHU PeKUMBI
nepevyucaeHsl B Tabsule 3.1.

Tab6uiuna 3.1 PexxuMbl pabOThI BHITPSIMUTEJISI

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIyJ/IbCbl yIpaBJIeHUA Ha CUJIOBble TUPUCTOPHI He
NOJAIOTCSA, BBIXOJHOE HaNpsKeHHe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XMUJAaeT KoMaHJbl “Pab6ora” wam
“[IlporpaMMUpoOBaHUe”, NpPHU MOCTYIJIEHUHM KOTOPBIX NEpPeXOJUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HaYeHHe CUTHaJIa 33JaHUsA

“PaboTa”

B 3TOT peXuM BBINPSIMUTENb NEPEXOAUT MPU HAJTUYUU KOMaH/Ibl
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPHI MOJAATCS yHpaBJsloLAe
MMIYJIbChbl, HA Harpy3ke NPUCYTCTBYyeT HampspkeHue. Ha uHJUKaToOpe
O0TOOpakaeTcsl TeKyllee 3HaUeHHe CUTHaJsIa 3aJ]JaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAbl “Cton” ycCTPOMCTBO
nepexoJuT B pexxuM “'0TOBHOCTbD .

“ABapus”

B 3TOT peXxuM BBINPSMUTENb MEePEXOJUT MPU PErucTpanuu KaKou-
JUO0 aBapUMHOM cHUTyaluu. MMNyJbchbl yhpaBJeHUST HA CUJIOBbIe
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALUK aBapUMHOM cuTyanuu. [locjie perucrpanuu
OTCYTCTBHUS aBapuMHOM CUTyal U BBINIPSIMUTEJb MOXKET
aBTOMaTUYeCKU IMepelTu B pexuM “Pabora” wan “loToBHOCTBL” B
3aBUCHMMOCTH OT BHU/JAa aBapUHHOMN CUTyallMU U 3alIPOrpaMMHPOBAHHBIX
HaCTpOeK.

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHU Y MOSICHAIOIAsg HaAIUCh

“[IporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAY€HUN NPOTpaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUsI UX B MaMATH MHUKpoIlpoieccopa. YTobbl
NeperTH B 3TOT PeXKUM, HaZl0 B pexxuMe “TOTOBHOCTBH” HaXKaTb KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[lporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
no/ilayd MNUTAHUSA JJI CUCTEMbl ynpaBJjieHUsi( Korja Ha JAuUCIUIee
oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MO/JIe/IA BBIIPSIMUTEISA ).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha MoAa4y KOMaH/bl
“PaboTa”. Ilepexoa B peXUM MNPOrpaMMHUPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HHAWKATOpa OTOOpaXkaeTcsi HOMep W Ha3BaHHUe
TeKyled GYHKIUM, BO BTOPOU CTpoKe — 3HaueHUe QYHKIUM H( HJIH)
NOsICHEHHE

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KOHCTPpYKTUBHO BBINPSIMUTE/Nb BBINOJHEH B BHUJE MeTAJJIMYeCKOrO0 HaBeCHOTO WJIHU
HanoJsibHOro mkadga. Ha nepegHell maHesu HMeEWTCS OpraHbl yIpaBJeHUS U HHUKALUY,
nepevyuciaeHHble B TabuIe 3.2
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Tab6suua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUK BbIIPSIMUTE NS

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3alUuTa OT KOPOTKOIO
BbIKJIIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
ABTOMaTUYeCKUH 3amuTa Leneu ynpaBJieHud

BbIKJIIO4YaTe b QF2

Csetoauop “Paborta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylluMe [JlaHHble, peXHUM pabOThbl, 3HAYEHUS

MH/JIMKATOP IPOTrpaMMHUpPYEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJ/eHHe BbIXOJHBIM HallpSX)KEHUEM B PYYHOM pexuMe
“YupaBsenue”

Tym6sep “PaboTa”

Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0Jla/BbIX0/1a B PEXKUM MPOTrpaMMHUPOBaHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

KHomnka “®”
3HAYeHMHsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
HOIl BapUH JisT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsDKEHUs TMpHU
KHomnka “ABa oe eMe/[JIEHHOTO C OJJHOTO HampsiXKe
OTKJIt0OYeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasnaueHue kjaeMM kaeMMHbIX Koao040K XT1-XT2, X1 u X4 npuBejieHo B Tabsule 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yIupaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMbI

XT1 1 L1 Jlis1 NoAKJII0YeHUs BHELIHEr 0 pocceis

XT1 2 L2 1 NOAKJII0YEHHSI BHELIHETO APOCCeis

XT2 1 +U Bbix | [y coeguHeHus ¢ Harpy3kou( Beixog “nuiroc”)

XT2 2 - UBbix | Jlng coequHeHus1 ¢ Harpy3kou( Beixon “munyc”)

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

X1 2 Uynp Jns nogadu avasorosoro curdasa 0.10 B

X1 3 lynp Jlnst momauu aHasioroBoro curtana 0(4)..20 mA

X1 4 Rymp Jns noAK/II04YeHNs CpeJHETr0 BbIBO/JA BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND 0611 /15 aHAJIOTOBOT0 CUTHAJIa yIIpaBJeHHUs

X1 6 Ay Jl1d moga4y CUrHasia AYMCTaHIIMOHHOIO YIIpaBJIeHUs

X1 7 GND O6mun

X4 1 HP P1 HopmanbHO-pa30MKHYTbIA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje

O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJje

X4 2 p1

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

X4 4 HP P? HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJe
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O6mui | O6GIMKA KOHTAKT 2-T0 MPOrpaMMUPYyeMOTOo peJie
X4 > P2
X4 6 H3 P2 HopMasbHO-3aMKHYTBIM KOHTAKT 2-T'0 IPOrpaMMHUPYyeMOro
pese
X4 7 HP P3 HopMa/ibHO-pa3OMKHYTbIH KOHTAKT 3-TO
IpPOrpaMMHUpYyeMOTro peJie
O6mui | O6IMKA KOHTAKT 3-ro MPOrpaMMUPYyeMOro peJie
X4 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAKT 3-T0 IpOrpaMMUPyeMOTo

3.5 Bri60op croco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMmbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaku X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHE PpPYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ Wau
Pa30MKHYTbIe KJIeMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAaHLMOHHBIM CIOCOOOM YIpaBJIeHUS] OCYIIECTBJSETCS
nporpaMmMmupoBaHueM GyHkuuu F1( cM. myHKT 7).

Takxxe komaHbl "PaboTa” uau "Cton” MoryT ObITh oJlaHbl 1o UHTepdelicy RS-485, eciu
F1=2.

3.6 Bbi6op 3a/1a10111ero CUrHaJia
YnpaBisTb ypOBHEM BBIXOJHOIO HANpsXXeHUs BBINPAMUTENS MOXHO MECTHO WJIHU

JUCTAHIIMOHHO. MeCTHO MOXXHO yNIpaBJ/IATh:

A) xkHonmkamu “>” m “<”. HaxaTue W yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lIero CUrHasia, a HaXKaTHe U yZiep>KkaHue KHOMKU “<” — yMeHbILIaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxoxkjeHHe PUCKHM DPYYKH IepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMY U MaKCUMaJbHOMY
3Ha4YeHHUSAM 33/jal0lero CUrHaJsia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSIOIIUX CUTHAJIOB MOTYT
NPUMEHSTHCS:

A) ctanzapTHbIA aHasoToBbIM curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

llenn ynpaB/ieHUs TMOAK/IOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIYeHHs (
npusoxxeHe A) u Tabauueil 3.3. BbI6Op HCNOJIb3yeMOTro CUrHajla OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIUCIJIee B MIPOLIEHTaX, BOJIbTax UK ammepax, Hanpumep U3z=40%, Us=50 B, [3=30 A.

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

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[ToBesieHHEe BBINPSIMUTEJIS TOC/IE TPOBaJIa CUJIOBOTO UJIM BCIIOMOTATeJIbHOTO HANPSI?KEHUSI
ompejiesisieTcss 3HayeHWeM (QYHKIMU MOBTOPHOro BKJIWYeHUss F3, ycTaHaB/MBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOe IMOBTOPHOe BKJIW4YeHUe. Eciu mpoBan
HanpshKeHUs JJIWJICS MeHee [IBYX CeKYH/, TO BbIXOJHOE HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH ypOBeHb, ecad O6oJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAbl “Pabota”
BBINIPSIMUTEJIb IEPEXOAUT B pexkuM “PaboTa”.
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Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHe 3ampelleHo. Eciu mnposan
HanpshKeHUs JJINJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe Halpsi>KeHWe CKaYKOM BO3BpalljaeTcs Ha
IpeXXHUU YpOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/ bl “PaboTa” Ha Aucniee
WHJUIMPYETCS coob1ieHre 06 ouirMbKe. B TakoM MoJ/10keHUU BbINIPSIMUTEJb 3a0JI0KMPOBAH U Ha
Harpyske HeT HalpsikeHuUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
4yero BbINPSIMUTEJb epelieT B pexKUM “'0OTOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprupoBaHo HA PUCYHKe 3.2:

A

HEH[JH}HEHHE CeTH

- T
Komanga “Pabota”

- T
BeixoaHoe HanpsxeHwe, F3=0

= 1
BobixogHoe HanpRxenwne, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMBbIX peJie

Ha «kj1eMMHyl KoJsioAKy X4 muaTbl yOpaBJ/eHUs BblBeJeHbl KOHTAaKTbl Tpex
nporpaMMHUpyeMbIx pese. B 3aBucuMocTH OoT 3HaueHUs GyHKUUM F4-F6( cM. myHKT 7) pese
MOTYT GbITh HEAKTUBHBIM HJIU BBINIOJHATb QYHKIUIO CUTHAIM3AaTOPa CeAYIIINX COObITHMH:

A) BeinpsiMUTeIb HAX0JUTCS B pexxuMe “'OTOBHOCTB”;

B) BoinpsaMuTesb HaXoA4UTCs B pexxuMe “PaboTta”;

B) BoinpsiMUTEIb HAXOAUTCSA B pexxuMe “ABapus’.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MoXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 T'n u
TOK 5 A.

3.9. [locTosAHHAsA cocTaBAAKIAS U CpeJHEeKBaJpaTUYHOe 3HaYeHUe. Bri6op mapamMeTpoB
UHAUKALUU

B o6meM ciayyae BBIXOJJHOe HalpspKeHWe W TOK BBIIPAMUTEsS] He SBJIAIOTCA
IOCTOSSHHBIMH, a COJep»aT IIOCTOSSHHYI0 W IlepeMeHHyl cocTaBJjsouled. biarogaps
IIlepeMeHHOH COCTaBJIALIed HaNlps>KeHUe U TOK B Harpy3Ke UMeIOT MyJIbCUPYIOLIUK XapaKTep.

[IToaTOMy HeO06X0MMO pa3/e/faTh IOCTOSHHYIO COCTABJAILY0 TOKAa U HanpsbkeHud Id u
Ud u cpesHekBaapaTuuHble 3HadyeHUs1 Urms u Irms.

Besnuunbl Ud v Id Heo6xoguMO y4YUTHIBAaTb NPU NMUTAHUU OT BBIIPSAMUTES 0OMOTOK
3JIEKTPUUYECKUX MALIMH U 3JIEKTPOMarHMTOB, TaK KaK MMEHHO NOCTOSIHHAA COCTABJIAOLAA TOKa
onpeJesseT BeJJMYIMHY MAaTHUTHOIO [TIOTOKA, @ 3HAYMUT U 3JIEKTPOMAarHUTHOIO MOMEHTa.

CpegHeKkBaJjpaTU4YHOe e 3HaueHHe HeOoOXOJAUMO YYMUTBIBATb, €CJM Harpyska HOCHUT
aKTUBHBbIN XapakTep. OHO 3KBHMBaJIEHTHO 3HAa4eHHUIO TOKa( WJIM HaNpsKeHUs), KoTopoe OyeT
BbI3bIBAaTh TAaKOM »Ke TeIlJIOBOM HarpeB B aKTMBHOM Harpyske, KaKk MU CyMMapHoOe JeWCTBHe
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MOCTOSAHHOU Y NEpEMEHHOMN COCTABJIAKLUN — BBIYUC/IAAETCH KaK KOPpeHb KBaJIpaTHBIU U3 CyMMbI
KBa/IpaTOB IOCTOSSHHOU U IlepeMEeHHOM COCTaBJIAILIEN.

Besnnuunbl Ud 1 Urms, Id u Urms MOTYT 6bITh paBHbI TOJIbKO MPU NMPAKTHYECKH HYJEBbIX
nyJbCalUsiX BbIXOJHOTO HaNpsi>KeHHUs( HET MepeMeHHOW COCTaBJISIOLel), BO BCEX e HHBIX
caydasx Urms>Ud, Irms>Id.

C nomouybio PpyHKKUU F9 MOKHO BbIOpATh NapaMeTphl AJ151 UHAUKALMU Ha JUCILIee:

- Ecnu 3Havyenue F9=0, To Ha gucniee otobpaxatorcs: Id, Irms, Ud, Urms;

- Ecnv 3Havenue F9=1, To Ha gucniee oTo6paxkatorcs: Id, Ud;

- Ecnu 3Hauenue F9=0, To Ha gucniiee oTob6paxatotcs: [rms, Urms;

3.10 Hu>kHUW ¥ BEpXHUW NTpeJesibl PeryJIMpoBaHuUs
HuwxHUNA U BepxHUHM TMpejiesibl peryJjupoBaHUs COOTBETCTBYIOT MHWHHUMAaJbHOMY H

MaKCHMaJlbHOMY 3HAa4Y€HHUI0 YNPAaBJSAIOIIEr0 CUrHala. YCTAaHOBKA 3TUX 3HAaYE€HUU MO3BOJISIET
YCTAaHOBUTb T'PaHMIbl [MANlAa30HA, B KOTOPOM Oy/eT BECTUChb PEryJUpOBaHUE BbIXOJHOIO
HanpsDKeHUsT B MPOIEHTAaX OT HOMHUHAJbHOrO. EC/IM yCTaHOBUTH 3HauyeHUE JJI1 HUXKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysmpoBaHue 6y/ileT peaJlM30BaHO BO BCEM
JlManasoHe — OT HYJIsSl 10 MAKCUMaJIbHOT'O BBINTPSIMJIEHHOTO.

JluckpeTHOCTb perysimpoBanus coctapset 0,1%.

3ajjlaHve 3HaYeHUW HUXKHET0 M BEPXHEro NpeJiesioB peryJaupoBaHus i $a3oBOro MeTo/a
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexuM orpaHUYeHUsA TOKA

[Ipeobpa3oBaTesb MOXKeT paboTaTb B peXUMe OrpaHUYeHUs] TOKA, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS T03BOJISET
TOYHO OTpaHHWYMBATb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOTO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUs
BKJIIOYAEeTCA U OTKJIIOYAeTCsd NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
ToKa 3aAaeTcs yctaBko F22( cm. nyHkT 7). [Ipu F17=1 orpanuuuBaeTcs BesudyuHa Id, a npu
F17=2 - BesinunHa Irms.

3.12 PexxuM cTabUIN3AMY TOKA
[Ipeo6pasoBaTesib MOXKET paboTaTh B peKMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsdlollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pas3oM, 4TOObI MOJAEP!KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
Toka — 2% OT HOMHUHAJIbHOTO TOKa peryJsaTopa, BpeMs CTaOWJM3allMU TOKAa NPU CKauKe
CEeTeBOT0 HaIpsKeHUsl WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3afaHus oTobGpakaeTcs B
aMmnepax, HanpuMmep I3 = 27 A. OyHKUUSA BKJIHOYAETCHI U OTKJIHOYAETCsS NMPOTrpaMMUPOBAaHUEM
yctaBky F17, a BeJIMUMHA MMHUMaJIbHOTO Y MaKCMMaJIbHOTO TOKa 3a/iaeTcs ycTaBkaMu F21 u
F22( cm. nyHKT 7). [Ipu F17=3 cTabunusupyetcs BesnnunHa Id, a npu F17=4 - BesinurHa Irms.

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

cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKMM 00pa3oM, 4YTOObl BbIXOJHOE HANpsh>KEHHWE Ha Harpy3kKe He MpPEeBBbICHMJIO 3aJlaHHOe
3HayeHUe. PyHKLUSA BKIOYAETCA U OTKJKYaeTCs MNporpaMMupoBaHueM ycrtaBku F17, a
BeJIMYMHA MaKCUMaJIbHOrO HanpsikeHUs 3aaaeTcs yctaBkodl F20( cm. myHkT 7). [lpu F17=5
orpaHuuuBaeTtcs BesnunHa Ud, a npu F17=6 - BesinuuHa Urms.
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3.14 PexxuM cTabuaM3aMU HANpSXKEeHUS

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HANpsKeHHs, B KOTOPOM
CUCTeMa ylnpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBHe HAa TUPUCTOPHI
TakKMM 00pa3oM, 4YTOObI MOJJlep>KUBaTb Halpsh>KeHUWe Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
To4yHOCTh cTabuaM3auuu HanpspkeHUs — 2% OT HOMMHAJIBHOTO HANpsDKEHUsI CeTH, BpeMs
CTabuIN3al MU NIPU CKayKe CeTeBOro HalpshKeHUs WM Harpysku Ha 10% - 2.3 cek. CurhHan
3a/aHus oTobOpakaeTcd B BoJjbTaX, Hampumep U3 = 150 B. ®yHKuus BK/IOYAETCA U
OTKJIIOYAEeTCA MNporpaMMHUpoBaHHeM ycTaBku F17, a BeJMYMHA MHUHUMAJIbHOIO %
MaKCUMaJIbHOTO Hampsi>keHUW 3aaaetcsa ycrtaBkamMu F19 u F20( cm. nynkrt 7). I[lpu F17=7
ctabunusupyetca BeandrnHa Ud, a npu F17=8 - BesimunHa Urms.

3.15 PexxuM cTabuJIM3allMy TOKA C OTpaHUYeHUeM HanpsKeHus

[Ipeobpa3oBaTesib MOXKET paboTaTh B pexUMe CTabUIM3AlMU TOKAa C OJHOBPEMEHHbIM
OrpaHHYEeHUEM HaNpsPKeHWs, B KOTOPOM CHUCTeMa YNpaBJIEHUS aBTOMAaTU4YECKU H3MeHseT
yOpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbI TAaKMM 00pa3oM, 4TOObl MOAJEpPKUBATb TOK
HarpyskHu Ha 3aZJaHHOM YPOBHe, OJHOBPEMEHHO C 3TUM He J0NyCKas NMpeBbIlIeHUs yCTaBKHU 10
HanpspkeHuto. CUTHas 3aZjlaHusl OToOpaXkaeTcs B aMmmepax, Hampumep I3 = 27 A. OyHkuus
BKJIIOYAETCA U OTKJ/IIOYaeTCs NporpaMMUpOBaHueM ycTaBky F17, BenMyrHa MUHUMaJbHOIO U
MaKCUMaJIbHOTO TOKa 3aZaeTcsd yctaBkaMu F21 u F22, makcuMasibHasa BeJIMYMHA HANPSXKEHU —
¢yuknueit F19( cm. nyHkrt 7). [Ipu F17=9 ctabunusupyetcs BearunHa Ild v orpanuuuBaetcsa Ud,
anpu F17=10 - ctabunusupyeTcs BeJuurHa Irms u orpanuuyuBaetcad Urms.

3.16 PexxuM cTabUIM3AIMY HAIPSAKEHUS C OTPAaHUYeHHUEeM TOKa

[IpeobpasoBaTesb MoXeT paboTaTb B peXHUMe CTAaOWJIM3ALUM HANpsHKEHUs C
OJJHOBPEMEHHBbIM OrpaHUYEHUEM TOKa, B KOTOPOM CHUCTeMa YIpaBJIeHHWS aBTOMaTHYeCKHU
M3MeHseT ynpaBJsiiollee BO3J,eCTBMe HA TUPUCTOPbI TaKUM 06pa3oM, YTOOBI MO/ lep>KMBATh
Hallps>KeHWe Ha Harpyske Ha 3a/laHHOM ypOBHeE, OJHOBPEMEHHO C 3THUM He [J0IycKas
NpeBbIlIeHUS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus 0ToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. @yHkuua BKJIHOYAeTCAd U OTKJIK4YaeTCd NMporpaMMupoBaHveM yctaBku F17, BesnuuHa
MUHHMAaJIbHOTO M MaKCUMaJIbHOIO HalpsbpKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKcUMaJibHasl BeJIMYMHA Toka — ¢yHKuuen F22( cMm. nyHKT 7). [Ipu F17=11 cTabunusupyercs
BesnunHa Ud u orpanmyuBaetcs Id, a nmpu F17=12 - crabuausupyercd BequdydHa Urms u
orpaHuyuBaetcd Irms.

3.17 YcTaHOBKA CKOPOCTHY OTPAaHUYEHHUS U CTAOUIM3AIUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
OTpaHUYeHMs1) 3aZlaHHbIX BeJUYMuH. [ 3toro uMmeerca JyHkuus F18, koTopas MoxeT
NPUHUMATh 3HAUYEHHUS:

- 0 - MmegsieHHasA. CKOPOCTb CTAaOMJIM3AL UM MU OTPAaHUYEHUS] MAaKCUMaJbHO MeJJleHHas],
Ipd 3TOM JOCTUraeTcsl HauWboJiblIasg TOYHOCTb CTAbWIM3aLUUM. TOYHOCTb CTAaGUIM3ALUHU
HanpsKeHUs Ui Toka - 1% oT HOMUHAJILHOTO HANPSXKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKauKe CeTeBOT0 HaNpshKeHUs MM Harpysku Ha 10% - 5..6 cek;

- 1 - cpepgusasa. CkopoCTb CTaOMJIM3ALMU WJU OTpPaHUYEHUs] CpeJHsis, NMPU 3TOM
JlOCTUTaeTcsl CpesiHsAsl TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
TOKa — 2-3% OT HOMHUHAJIbHOTO HaNpsXKeHUsl CETH, BpeMsl CTaOUIM3alMU NIPU CKauKe CeTeBOT0
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpast. CKOpOCTb CTabUIM3aAL MU WU OTpaHHUYEeHHUs ObICTpasi, IPU 3TOM TOYHOCTh
CTabuau3aluu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHUss Wiad Toka - 3-5% ot
HOMMWHAJIbHOTO HaMpshKEHUs CeTH, BpeMs CTabWJMU3alMi NPU CKadKe CeTeBOr0 HaMpsDKEHUS
WY Harpysku Ha 10% - 1..2 cek;
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- 3 - rubkaga 1. CkopocCTb cTabW/IM3aLUU BbICOKAs NPU OOJIbIIOM OTKJIOHEHUH
CTabUJIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOM W 0OoJsiee MeJAJieHHass MO Mepe NPUOJIMKEHUS
CTabUJIN3UPYEeMON BeJMYMHBbl K 3aJaHuio. Takodl BHJ, CTabUIM3aLMU MOXET OKa3aTbCs
NOAXOJALLEHN /11 HeJIMHEMHOW Harpys3KHy;

- 4 - rubkas 2. AHaJIOTUYHO NpeAblAYIIEMY, HO C TOpa3/o0 MeHbLUIMM OBICTPOJENCTBUEM,
caMas MeJlJIEHHbIM U3 BCeX BAPUAHTOB.

3.18 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
BeinpsiMmuTesnb MMeeT cnenuaibHyto GyHkuuio FI98( cM. myHKT 7), MpU COXpaHEHUMU B

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

3.19 3anuThl
B ycTpoiicTBe peasin30BaHbI CeAyOLHE BU/bl 3a1LUT:

A) 3amMTa OT KOPOTKOI'0 3aMbIKaHUS SIBJSIETCS AYOJUPOBAHHOU U 00ecreYrMBaeTcs AByMs
croco6aMu: 3JIeKTPOHHBIM M 3allldTa aBTOMaTU4YeCKHMM BbIKJIlouyaTeseM QF1l. JekTpoHHas
3allMTa peaJu3yeTcs MyTeM ObICTPOU 06pabOTKU MUKPOIMPOL,ECCOPOM CUTHAIOB, NOCTYMAOLIAX
OT JAaTYMKOB TOKa. [Ipy npeBbIlIeHNY MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoucxoUT CHATHE
YyIPaBJAAOLMX UMIyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYHOILee
coobiieHre. B caydae HecpabaTblBaHUs 3JIEKTPOHHOM 3aUlUThi( MO NPUYUHE BHYTpPEHHEU
HEHUCNPaBHOCTU WJM c6Oe HacTpoeK) INpPU KOPOTKOM 3aMbIKaHUMM HArpysky 006eCcTOYMUT
aBTOMaTHYeCKUM BbiKa4YaTe b QF1.

B) 3amMra OT neperpyskd THPUCTOPOB MpeJiHA3HAuYeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NPU JJIMTENbHON Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMHWHa/JIbHOE  3HaYeHWe TOKa  BBIIPAMUTE . 3aliUuTa  fABJASAETCd  3JIEKTPOHHOM.
Mukponpoueccop HenpepblBHO M3MepseT TOK Harpy3kd M HaAKalJIMBAaeT 3HAaYeHUe BpeMf-
TOKOBOTO HHTerpaJjla U CpaBHHUBaeT ero C yCTaBKOM, NMPHU INpeBbIIIEHUU KOTOPOH CHUMAeT
MMIYJbChbl YIpaBJeHHUS C THUPUCTOPOB U OTOOpa)kaeT Ha JUcIJiee coobuieHue. PaboTa
BBINPAMUTeEJIA GJOKUPYeTCs Ha 3 MHUHYTHI, [10C/Ie Yero OH MepeXoAUT B pexuM “‘['0ToOBHOCTB”
ecJIM nmoJaHa koMaHza “Crom”.

[leperpy3o4yHasi cnoco6HOCTb BoinpsaMuTes: [ = 1,5 [HoMm - 10 cek, [ = 1,25 Inom - 30 cek, |
=1,1 IgomM - 60 cek.

B) 3amwuTa oT meperpeBa pazuaTopa ob6ecrneyrBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JaTYMKOM, KOTODPBIM HeNpepblBHO ONpalluMBaeTcd MHUKpompoueccopoM. IlpegenbHas
TeMnepatypa paauatopa - 80 C. Ilocse cpabaTbiBaHUs 3alllUThl paboTa BbINPSIMUTES
O6JI0KMpyeTCcs [0 OXJaxKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIATOPBI OXJAX/JEHHUS U BbINPSAMUTEJb N1IePeXOAUT B pexxuM ‘[oTOBHOCTB”, ec/iM nojaHa
koMaHga “Cromn”.

[') KOHTpOJIb HampsKeHUs CUJIOBOM CETH OCYLIeCTBJISETCS 3JIeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJJHOW WJIM HECKOJbKUX $a3 WM B Clydyae UX
“ciunanug”. 3amyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBaHUSA
¢yukuu FO92( cMm. nyHKT 7).

/1) 3amuTa OT HEMCOPABHOCTHU JlaTYMKa TOKa. B ycTpoicTBe [/11 U3MepeHUs BBIXOJHOTO
Toka Id ucmosb3yeTcsa ABa AaTydKa TOKa, “TJI0ocOBOM” M "MuHycoBou”. Cnoco6 H3MepeHUs
3amaetcs pyHKuuen F94:

F94=0 - Id BbluMcisieTCS KaK NOJyCyMMa M3MepeHUW ABYX AaTuyukoB Ia = (Imaroc +
IMUHYC)/2. 3TO OCHOBHOHM peXuM paboThl. B ciyyae, eciv oJUH AATYHMK HU3MepsieT B 2 pasa
OoJibllle APYyroro BblAaeTcsd OMMOKa 12, cUrHaJW3UpylOLiass 0 HEMCIPABHOCTU JaT4yMKa TOKa.
[Tocse cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATh curHas “"PaboTa”.

[Tocse 3TOro MOXKHO YCTaHOBHUTB:
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F94=1 - Id = ] mu1o0¢;

F94=2 - Id = | Mmunyg;

F94=3-1d = 0;

YcraHaBivBasa 3HayeHud F94, paBHoe 1 M 2, MOXHO OIllpeJile/INTb HEUCNPABHBIU JaTUYUK
WJIK OTperyJUpoBaThb NOKa3aHUs TOKa Ha aucimiee. F94=3 ucnosib3yeTcs Kak BpeMeHHBIN
PEeXUM NPU HEUCIIPABHOCTHU 000UX JATYMKOB TOKA.

E) 3amuTa OT HEMCIPABHOCTH 1[eNM U3MepeHUs1 HalpsP)KeHHUs CpabaThIiBaeT, eCJIM CUCTEMA
yIpaBJieHUs U3MepsieT 3aBe/JOMO HeBepHbIe 3HaUYeHHs BbIXOJHOT0 HaNpsi>KeHUs1. 3all{UTa MOXKET
ObITh OTKJII0YeHa GyHKIMel FO5( cM. myHKT 7).

[Tocsie cpabaThiBaHHUS 3alUThI [IJIs1 ee cC6poca HEOOX0JUMO CHATh cCurHas “"PaboTa”.

) samurTa oT BHyTpeHHed HeucnpaBHocTu ~Owm5 HeT cBsA3W wMexay miaatamu”
bUKcUpyeTCs MpU OTCYTCTBUU OOMeHa JAaHHBIMU MeX/y IJaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapuH YCTPOUCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3.20 Hactpouiku

B BeIpsAMHUTeEJIE IPEAYyCMOTPEHA BO3MOXKHOCTb HACTPOMKHU:

A) Jlna n3sMeHeHUs Mopora cpabaTblBaHUSA 3aLIUMThl OT KOPOTKOI'0 3aMbIKaHUs B BepXHel
yactdu maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud ajasa mxaminepa J1-]J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavyanbHO Ha
NpeANpPUATUN U3rOTOBUTEJIE YCTAHOBJIEH NIOPOr cpabaThIBaHUA M0 aMIJIMTYe 0KoJio 2,5-3*IH,
rae |H - HOMMHa/IBHBIM TOK BBINPAMUTEJIA. B IeBOM BepXHeM yTIJly 3TOH Ke IJIaThbl UMEIOTCA JiBe
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBATh MOJIOKEHUIO J1-]5, 3aMKHYTOMy JaMIlepoM. JTO HalpshKeHHWe onpejessdeT
TOK cpabaTbiBaHMsA 3aluThl 10 K3. BesinunHa Toka cpabaThiBaHMS NPSMO-NPONOPLMOHAIBHO
HalpshKeHUI  3TOM  ycTaBKU. [lpy  HeoOXOAMMOCTM  yBeJIMYUTb 4YYBCTBUTEJBHOCTH
CcpabaTblBaHUSl HYXXHO 3TO HalpsDKeHWe YMeHbIIWTb, JAJs 3arpy6jeHuss - Haob0poT
HalpsKeHUe ycTaBKU K3 yBesIMYUTb.

[IpyHUMas pelieHHe 0 HeOOXOJAMMOCTH M3MEHEHHUS HACTPOMKH 3allUThl OT KOPOTKOIO
3aMbIKaHMU, CJleiyeT IPUHUMAaTh BO BHUMaHUe:

- ecJd [pKaMIep CHAT, HU OJHO U3 MoJoKeHUW |1-]5 He 3aMKHyTO, TO 3aluUTa He
cpaboTaerT;

- ObIBaeT cUTYyalLMs, Korja 3amuTa oT K3 cpabaTbiBaeT nNpy TOKe, U3MePEHHOM KJIell|aMH,
MeHblleM 4yeM [H. JTo He 00f3aTe/JibHO TFOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3alMThl, IOTOMY YTO 3alyTa cpabaThiBaeT M0 aMIJIUTYAHOMY( MTHOBEHHOMY) 3HaUeHHIO TOKa,
a He JeMCTBYWOIEMYy WJIM CcpeJjHeMy. JTO 4Yallle TOBOPUT O TOM, YTO BeJMKO aMIIUTYyJHOe
3HavyeHUe ToKa( NukK-pakTop). [lonbiTka 3arpyobUTh UJIU MOJHOCTHIO OTK/IOYUTD 3alUTy OT K3
MOXET MPUBECTH K BBIXOAY THUPHUCTOPOB M3 CTpPOsA - BeJb OHMU JONYCKAIOT HEKOTOpoe
npejie/ibHOe 3HaYeHWe MIHOBEHHOr0 TOKa, a 3aBO/CKasi HAaCTPOMKa Kak pa3 IpeAycMaTpUBaeT
cpabaTblBaHMeE 3alUTHI [JI HEellpeBbILIEHNW 3TOr0 NpesebHO-A0NYyCTUMOro 3Ha4eHus. B aTom
cJly4ae U3TOTOBUTE/Ib MMeeT NPaBO 0TKa3aTh B 6eCI/JIaTHOM rapaHTUIHOM 00C/1y>KUBaHHUH.

b) llokasaHus JaTyMKa ToKa. B ciydae, eciiv TOK, U3MepeHHbIA GpaKTUYECKH, PACXOAUTCS C
JIAaHHBIMHU, 0TOGPAKaeMbIMH Ha JMCILJIEe, MOKHO MPOU3BECTH UX MOJCTPOUKY. [/ MOACTPOUKHU
cayxat ¢yHkuuu F102 "KI +”, F103 "KI -”. [loka3aHus TOKa Ha JUCIJIee U3MEHSIOTCS MPSMO-
NpPONOPLHUOHATbHBI UBMEHEHHUIO 3TUX KO3 PULIEHTOB.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:

- pynkuuent F94 BoicTaB/isieTcs 3HayeHHe 1( u3MepeHue 1o "TJII0COBOMY” IaTUUKY). Jlasiee
CpaBHUBAETCs BeJMYMHA TOKa Id, M3MepeHHas KJelaMH, C MOKA3aHUSIMU HA JUCIIee U NpHU
HEe06X0UMOCTHU IPOU3BOAUTCSA KOPPEKTUPOBKA KoadpdunuenTa pynkuueit F102.
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- ¢ynkuuet F94 BbicTaBssieTcss 3HayeHUe 2( M3MepeHHe MO0 "MUHYCOBOMY [ATYHUKY).
[Jlanee cpaBHUBaeTcs BeJIMYMHA ToKa ld, u3MepeHHas KJellaMy, C IOKa3aHUSMU Ha JUCIJIee U
IIpY HE06XOAUMOCTH NPOU3BOAUTCA KOPPEKTUPOBKA KoapdunmenTa pynkuuen F103.

- ¢yukyuer F94 ycraHaBauBaeTcs 3HayeHue (0 u3MepeHUe OT 00OOUX [AATYMKOB) U
npoBepseTc MNpPaBUJIbHOCTb TNokKaszaHWM Id. BesnunHa Irms npu 3TOM H3MeHHUTCA
aBTOMAaTHYeCKH; ee KOPPeKTUPOBATh He TpebyeTcs.

[IpyHKUMas pelieHue 0 MOACTPOMKe MOKa3aHUM TOKa, caeyeT UMeThb B BUAY Cjefylolive
daKTopBhI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYK HayaJbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HesMHeWHOCTH. IIpu Toke, paBHOM MeHee 10% HOMHMHAJBHOTO TOKAa peryJsATOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHBbI WJM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIPABHOCTH UK HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- JJ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaZjpaThuuHoe 3HaueHue). Kiemu, He usMmepsioumpue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKE, a IPH HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” niu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTHMAJIbHO IPOMU3BOJUTH IIPHU TOKE paBHOM 60-
80% OT HOMUHAJIBHOT'O TOKA BBINIPAMUTEJIS;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThIBaHHIO 3aLIUT OT
neperpy3skd HJM KOPOTKOrO 3aMblKaHUs - JIMOO CJMUIKOM 4YacToe U HeOoOOCHOBAaHHOeE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOA peryadropa IO IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CY>KUBaHUU.

[Ipy mnpoBeseHUH onepanydil MNOACTPOMKHA INOKa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHUs.

B) HacTpoiika nokazaHui HanpsiKeHUs Ha JUcIiee. 3a U3MepeHUe HalpsKeHUs1 OTBeYaeT
miata A6( camas HWXHAs). C JIeBOM CTOPOHBI IJIAaThl €CTh PeryJadpoBOYHbIA pe3uctop R13,
OTBEYAKL[UK 32 YCTAHOBKY HYJIS BBIXOZHOTO HamnpsikeHud. C npaBod CTOpOHBI — pe3uctop R7,
MaclITabupyoui kKoapoUUeHT nepesayd OT HU3MEpPUTEJbHOM MJIaThl K MOKa3aHUAM
JAuciiest. Peauctopsl MOTYT ObITh TPYAHO JOCTYIHBI U3-3a KI'yTa IPOBO/IOB.

151 moACTPOMKY NMOKa3aHUM Ha JUCIJIee HE0OX0AUMO OTKJIKYHUTD 3alUTy pyHKLMel FIO5,
nojaTh KoMmaHay “Pa6oTa”, BbICTAaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTb KHomkou ~@”
BesinuuHy Ud Ha aucniee. YoeaUThCS, YTO Ha OAK/IIOYEHHON Harpy3Ke HyJieBOe Hanpsi>KeHUe U
JlOGUTHCS MOKa3aHUM HYJIS1 HAa U CIJIee TOBOPOTOM FOJIOBKU peryJIMPOBOYHOr0 pesuctopa R13.

Jasiee moaHATH BbIXOAHOe HanpsxKeHUe 10 60-80% oT MakcMMabHOTO U pe3ucTtopoM R7
OTpEryJMpoBaTh NOKa3aHUs Ha JAUCIJIee, JOOUBIIMCh COBNAJleHUSI C U3MEPEHHBIM 3HAaYEHUEM.
BesnuyrHa Urms mpu 3TOM HM3MEHUTbCS aBTOMAaTUYECKH; ee KOPPeKTUPOBaTb He TpebyeTcs.
H3mepsaATh HamnpsikeHMe HeO0O0X0JAUMMO NpPUOOpPOM, 00J1IaZlal0lMM CIIOCOOHOCTbIO H3MepPATh
cpeaHekBagpaTuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHUs HACTPOMKH peKOMEHIyeTCs
BKJIIOYUTD 3alUTy PyHKLMelr FO5.

Tak ke moka3aHUsl HaNpSXKeHUS Ha JUCIJIee MOXXHO OTKOPPEKTUPOBATh KO3QPUILEHTOM
kU - ¢pyukuusa F107( cm. n.7).
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3.21 YupagJieHue 1o uHtepdeiicy RS-485 no npotokosy ModBus RTU

PerynsTop npefycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosyaHuto
3Ta MmJaTa He UJIeT B KOMIJIEKTe NOCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciu npu mnepBoHauya/bHOW MOCTaBKe IJaTa He Obla 3aka3aHa, TO €€ MOXHO JOKYIHUTb
OTZIeJIbHO.

st ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTB 3HaYeHHUe aZipeca YCTPOMCTBa B MHPOpPMaLMOHHOM ceTH GyHKLuUel F99;

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU Nepeaayu JaHHbIX yHkiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHHUE 33/]al0Lero
CMTHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HaueHuss oOyHkuu F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKyMeHTalus o miate RS-485 u perucrpax
ModBus BbL10K€HA Ha caliTe MPOU3BOAUTEIS.

3.22 Hcnosib30BaHWe KHONKY “ABapriiHOe OTKAOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsKeHHEe C HarPy3KU B JIOOOM
pexxuMe paboThl YCTPOWCTBA MPU BO3HWKHOBEHWU BHEUITATHOW CUTyallMM, CBSI3aHHOU C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHomnka nMeeT QpUKcalLMI0 CBOETrO MOJI0KEHHS.

B MozesaX TUPUCTOPHBIX BBINPAMUTES C HOMUHAJIBHBIM TOKOM 10 160 A npu HaKaTUM
3TOM KHOINKMU pa3pbiBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHMS, IPU 3TOM IJIaThl yIpaBJeHUs
06€eCTOYMBAIOTCS U UMITYJIbChI yIIPABJAE€HHS HA TUPUCTOPHI He NMOAAI0TCS.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX»KaTUM KHONKU NOJaeTCsd
HanpsPKeHWe Ha MeXaHU3M He3aBUCUMOTO paclenuTesss CUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 00eCTOYMBaAET HAarpysKy.

3.23 0co6eHHOCTU TUPUCTOPHOTrO PeryIMpPOBaHUS

PerysvpoBaHhe BBIXOJJHOTO HaNpsKEHUS OCYIECTBJSETCS 3a H3MEHEeHUs YrJa
OTHNHpPAHUSA CUJIOBBIX THUPUCTOPOB. [IpM NPOEKTHPOBAHUM U IKCIIyaTallMd 060pyL0BaHUS
c/leiyeT y4ecTb CJefytoliie 0COOeHHOCTH:

A) BbINpsiMJIEHHOE HaINpsiXKEHWE Ha BbIXOJle BBINPSMUTEJIS SBJSAETCA MyJIbCUPYIOIIUM —
OHO COJepKUT IOCTOSHHYI0 U IepeMeHHyl0 cocTaBJsouiue. [lepeMeHHass cocTaBJ/sAwOILAsg
NposiBJsieTC] B BHUJe TapMOHUK. l[lepeMeHHasi cOCTaBAAWIAA YaCTUYHO I0OJABJSETCH
CTJIQKMUBAOLUM HHAYKTUBHO-EMKOCTHBIM GUJIBTPOM, OJJHAKO MOJHOCTBIO MO/IaBJieHa ObITh He
MO>KeT. BeJIMuMHa MOCTOSSHHOM COCTaBJISAIOLLEN HANPsXKeHUs U ToKa oTobpakatoTcs kak Ud u Id
COOTBETCTBEHHO; TaK e Ha JUCIJIee OTOGpaKaloTCs CpeAHEKBaZpaTU4YHble BeJIUYUHBI
HanpsikeHuss Urms U Toka Irms, 3KBUBasJieHTHble JeWUCTBUI0 MNOCTOSSHHOW Y INepeMeHHOU
cocTaBJsgoled. [IpruMeHeHue criaxkuBawllero GUIbTpa MNO3BOJIsIeT CHU3SUTh FrapMOHHUYECKUe
COCTaBJISIOIIME HANpsXKEHUs] U TOKA Ha BbIXO/le BBINPSIMUTEJIS, HO MIPU 3TOM UCKaKaeT GopMy
BXO/JJHOT'O TOKA M MOHMWXaeT Ko3pPuLMeHT MouHOCTH. [Ipy 3TOM NepeMeHHast COCTaBJAIOILAA
3aBUCHUT OT BEJIMYMHBI yIJia OTIIUPAHUS TUPUCTOPOB U BeJIMUUHBI HArPy3KHU.

B) I[IpuMmeHeHue criaaxuBawuero GuabTpa BeAeT K MOHWXKEHUI Ko3dpduuueHTta
MOILHOCTHU ceTH A0 0,6, I0O3TOMYy TOK B ¢asax NHUTAIOLIEro HalpshKeHUs MPUOJIU3UTENbHO
MOJKET NMPEBbICUTD BbIXOJHOU TOK BBINPSMUTEJSA. ITO CIeAyeT YYUThIBATh PU BIOOpE CEUeHHUs
KabeJsiell ¥ IPOBO/OB J/I1 MUTAHUS BbINPAMUTEA

B) BbixojHOe HampskeHHe BBIIPAMUTE/S MOXKeT CHUJIbHO HU3MEHATbCA NpPU Pe3KOM
M3MeHeHUU Harpy3kd. Tak, HanpuMep, npu pe3koM Habpoce 100% Harpy3kud Hampsi>KeHue Ha
BbIXO/Zle BbINpSAMUTeEJST MoxeT “npocecTs” Ha 30% u 6oJiee, COOTBETCTBEHHO, HA060POT, MPHU
pe3koM copoce 100% Harpysku Hanpsi>KeHHe Ha BbIXOJie BbINIPSAMUTEJS MOXKeT “NMOJANPbITHYTh”
Ha 30% u 6Gosiee. ITO OOBACHAETCA TeM, YTO INPU OJHOM M TOM >Ke yrje NPOBOJUMOCTHU
TUPUCTOPOB BbIXO/IHOE HANPS>)KeHHEe MOXKeT CUJIbHO OT/JIMYaThCs B 3aBUCHMOCTH OT Harpy3ku. B
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pexuMax CTabu/au3alMyi N0 TOKY M HaIpsKeHUs CUCTeMa YIpaBJeHUs He MOXXeT MIHOBEHHO
CKOPPEeKTUPOBATh yIroJ NPOBOJUMOCTH TUPUCTOPOB, YTOOBI 06eCleYnTh 3a/laHHbIe IapaMeTphl,
B CHJIy CBOEH UHEPLUOHHOCTH.

[') BrinpsaMuTesnb NoTpebssseT peaKTUBHYIO MOLIHOCTb Jake NPU YUCTO aKTUBHOU
Harpyske

/1) ®opMa BbIXOAHOIO HaNps>KeHUs U Gpa3HOro Toka 6e3 criakuparollero GuabTpa U co
CFJIa)KI/IBa}OI_I_U/IM dbunbTpoM npeACTaBneHa Ha pUCyHKax 3.2 ¥ 3.3 COOTBETCTBEHHO:

PucyHok 3.2 BeixoHOe HanpshKeHUe BhINPSIMUTeJIS(BBepPXy) U TOK B ¢pa3e(BHU3Y) Oe3
CrJaXHUBaolIlero puabTpa

17



"3sezga JnextporHnka” https://zvezda-el.ru/

20.00m 30.00m 40,00 S000rm

T (Secs)
PucyHok 3.3 BeixoiHOe HanpsiKeHUe BbIIPSMUTEJIS(BBEPXY) U TOK B ¢pa3e(BHU3Y) CO
CTJIQXKUBAOLMM QUIBTPOM

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 BoinpsMuUTeNb COOTBETCTBYeT JeHCTBYWOIIMM TpeboBaHusaM “llpaBuJs ycTpoicTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjiaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTallMM 3JIEKTPOYCTAHOBOK
noTpebuTesei».

4.2 Jlna paboThl BBINPSAMUTEJS UCNOJb3yeTCs ONacHOe JJi XU3HU HanpshkeHue. [lpu
YCTAaHOBKe BBINPSMUTEJI Ha OOBeKTe, a TaKXe IpPH YCTPaHEHHWH HEHUCIIPAaBHOCTEH H
TEXHUYECKOM OOC/IY>XMBAaHUM HeOOXO0JUMO OTKJ/IYWUTh BBIIPSAMUTENb W MNOJK/IOYaeMble

yCTpOI‘/’ICTBa OT CeTH, a TaKXe y6egnTbcs1 B TINOJHOM pa3pdaae CrjadKUBAINUX
KOHJAEHCATOPOB. HanmeeHI/Ie Ha KOHAEHCATOpPAaX MIOKa3bIBA€T BOJIbTMETP IMIOCTOAHHOI'O TOKA.

4.3 He ponyckaeTcd nomnaZlaHue BJard Ha KOHTAKTbl KJIEMMHUKOB U BHYTPEHHIOI0 4acThb
wkada. 3anpeliaeTcs UCNOJb30BaHUE BBIIPSAMUTEJSl B arpeCCUBHBIX CpejiaX C CoZiepKaHUeM B
atMocdepe KUCIIOT, LieI04el, Maces U T. .

4.4 Tlogkao4yeHue, peryJMpoBKa U TeXHUYeCKOe OOCJIyKUBaHHE BBINPSAMUTEJS JOJKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU CIelMaJMCTaMM, U3Y4YMBIIMMHU HaCTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Tlpum osKclyaTallMd W TeXHUYeCKOM OOCJAy>KMBAaHUM HeO0O0XO0AMMO COO6JI04aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJyaTallUd 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBUJ TeXHUKU 6€30MaCHOCTHU MPU IKCILJIyaTalU U 3J1€KTPOYCTaHOBOK IOTpeOUTEeM».

4.6 Jlns 3a1lUThI 00CIyKMBAIOLLEr0 NIepCoHasa BBINPSAMUTE/b [JOJDKEH ObITh 3a3eMJIEH.

18



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

4.7 BplmpsAMUTeJb He MOXeT ObITb MWCINOJb30BaH KaK pa3beJUHUTENb LeNu WU
H30JIMpYollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
IepcoHaja WJIA O0OOpYyAOBaHUA, TO BbINIPAMUTENb HEOOXOJUMO MNOAKJAIOYATb 4Yepes
npepbiBaTe b, HAIpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTeMOM 6e30aCHOCTH.

4.9 PaboTa BBINPSAMUTEJIS CONPOBOXKAAETCA BbljeseHHeM Temua. [ npefoTBpalleHUs
neperpeBa, BbIX0/ia U3 CTPOS U NpeJl0TBpallleHHs oxapa HeobX0AUMO:

A) ycTaHaBJIMBATh BbIIPSMUTEJb HA HETOPIOYYIO IOBEPXHOCTH;

B) HejonycTUMO yCTaHaBJIMBATb BLIIIPSIMUTEJIb B [IJIOX0 BEHTUJIMPYEMBIX MECTax U MeCTax
C BBICOKOM TeMIlepaTypou OKpy:Kawllen cpesbl;

B) npu yctaHOoBKe He06X0AUMO obecreynTh He MeHee 100 MM cBO6OZHOTO MPOCTPAHCTBA
110 IepUMETPY BbINPSAMUTEJIS.

5. MoHTaxx Ha 06'beKTe.
5.1 CiieyeT yCTaHOBUTD BBINPSAMUTEJb Ha LITATHOE MECTO U HAJIeXKHO 3aKPENUTh ero.
5.2 3a3eMJIUThb BBHINIPSAMUTEJIb B COOTBETCTBUE C TpeboBaHUAMHU [1YD.

5.2 llpoksiafbIBalOTCSA JIMHUM CBSI3M, NIpeiHa3HAYeHHble COeJUHEHUS C MTAILeHN CEeThIO,
Harpy3Kou, yCTPOMUCTBAMU yIIpaBJIEHUS.

5.3 CeyeHUe CUJIOBBIX IPOBO/IOB JJOPKHO COOTBETCTBOBATh TOKY Harpy3KH.

5.4 llenn pAna MoJayu CUTHAJOB yIpaBJeHUA cjefyeT BBINOJHATb BUTBIMU NapaMu
NpoBOJOB cedyeHHeM He MeHee 0,22 MMZ C HeNoCpeACTBEHHBIM HX NOJK/JIIOYEHUEM K
yIpaBJISIOLMM KJIeMMaM [IJI1 KaX/A0r0 CUTHaJla OT/eJIbHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHUKOM BBIIPSAMUTEJISA, [IJIsT YerO0 PEKOMEHJYEeTCs UX KOHIIbI TIIATeJbHO 3aYUCTHUTb U
00JIyAUTb UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeH e
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 TIlogkiaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaw,
npuBeseHHBbIM B [IpusioxkeHuu A.

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

6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyole JeCTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yKka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayecTBe TeCTOBOM HAarpy3KHd peKOMeHJyeTCd MOAK/IIOYUTD JIaMIlbl HaKaJWMBaHHUA MOLIHOCTBIO
100-150 BT;

be3 mojk/JIO4YeHHOW Harpy3kd HEBO3MOXHO CcJesaTb BbIBOJ, O IPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe BbINIPSAMUTEJIA.
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B)y6eauTbcs B NMPaBUJIbBHOCTU NMOJK/IOYEHUS] BHEUIHUX Lielled MUTAaHUS W YIpaBJeHHs,
3a3eMJIeHHS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

B) nmnojaTh HamnpsbkeHHe Ha BBIIPSMUTEJb, IPU 3TOM BCe CBETOJMOJbl Ha NepeJHel
naHesu mkada JO0/KHbI KpaTKOBPEMEHHO 3aropeThCsl M MOracHyTb, Ha JUcilyiee B TedeHue 10
CeKyH/J| [0/bDKHAa OTOOpasuThC HAAIMUCh TeKyled MoJesau BBINPSAMUTENS U BKJIOYAIOTCA
BEHTUJIATOPbl oxJaxJeHUs. /[lanee Ha Juciiee OTOOpasuTbcAd HaAnucbh ‘[0TOBHOCTB” M
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHus WM Toka, Hanpumep Us=50 % ). 3to
O3HayaeT, YTO BBIIPSAMUTE/Ib TOTOB K paboTe U NIPOrpaMMHPOBAHHUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeeT HACTPOMKU: Mojlaya KoMmaHAabl “Pa6orta”
OCYILeCTBJIIETC MeCTHO TyMO6JlepoM C JIMLEeBOM TMNaHeJM, CUTHaJl 3aJaHUs TO0JaeTcs
BCTPOEHHBIM [lepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tymbsep “PaboTa” B nosoxkenue “Brka” u
IPOKPYTHUTE PYYKy NepeMeHHOT0 pe3uCcTopa OT OJHOI0 KpalHero MoJIOXKEeHHUS A0 ApYroro.
Y6epuTech nMpu 3TOM, YTO Ha MOJKJIIOYEHHOW Harpyske( JlaMmnax HaKaJMBaHHSA) W3MeHSeTCs
HalnpsiKeHHUe B COOTBETCTBHUE C CUTHAJIOM 33/laHUS.

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

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

F1 cnocob ynip.

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

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “I[IporpaMmMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K [ PYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHY, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOe 3HAueHUEe QYHKIUU, HYXKHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WUTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCIENIHOW 3amucyd 3HAauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
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Jlanee Ha UHJUKATOpe BHOBb OTOOPA3nUTCA Ha3BaHUe TeKylled GYHKLUU U CTAHET BO3MOXKHbIM
HaBUTaL U N0 QYHKIUAM.

Ecnu xe BbiOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXMHUTE€ KHOIIKY

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

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QYHKIUY BBINIPSIMUTEJIS lIepeuUnc/ieHbl B Tabaule 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GyHKIIUU

dyH- Hagnuceh Ha Onucanue
KA HHAUKATOpeE
Onpenensier cmoco6 ympaBieHUs: KoMmaHJa “Pabora” mnojaeTcd MecTHO WJIH
JUCTaHLIMOHHO
3HavyeHue Hagnuch IlosicHeHue
F1 croco6 ymp. 0 TyMGep Komanga "Fa60Ta""l'IO,ILaETCH nepelzo,aoafl PYKOSITKH
TyMOJiepa “PaboTa” B mosioxeHue “Bkj
Komanja “PaboTa” nofjaeTcs nyTeM 3aMblKaHUsI KJIEMM
1 JUCTAHIIMOHHO .
6 U 7 KJIeMMHOH KoJI0AKU X1 nJ1aThl yripaBJieHUsI
2 modbus Komanga “Pa6oTa” nojmaercs no uHtepdericy RS-485
OnpepesisieT CUrHaJ ynpaBJeHUs BEIXOAHBIM HANpSXKEHUEM
3HaueHHe Hagnucoh [TosicHeHue
CurhHaJ 3aJlaHusl U3MeHAeTCsd HaKaTHeM KHOIOK “>" U
0 KHOIIKU = wn
HaxkaTue “>” yBesinuMBaeT BbIXO/JHOE HaNpsDKeHUE
HaxkaTue “<” yMeHblIIaeT BbIXOJHOE HAaNpsKeHUe
CurHas 3aJjlaHusl U3MEHsSeTCs IOBOPOTOM PYYKHU
MepeMeHHOTO Pe3UCTOpPa, pa3MelleHHOr0 Ha JIMIEBOM
1 BCTP.PE3UCTOP | MaHEJIH. [TosioxkeHUe “Mun” COOTBETCTBYET
F2 CUTHaJ yIp. MUHHMaJIbHOM BeJIMYMHE 3a/laHus, NoJioxKeHue “Makc”
— MaKCUMaJIbHOM BeJIMUMHE 33/1aHUS.
Curnas 3aJlaHus N0/laeTcs BHEUIHUM HanpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJj 3aJlaHus oJlaeTcsi TOKOM ynpaBJjeHusi 0-20 MA
4 4.20 MA CurHaJj 3a/laHus N0JlaeTcsl TOKOM ynpaBJjeHus 4-20 MA
CurHasn 3afiaHus NOJAeTCs BHEUIHUM TIepeMeHHbIM
5 eBBI_II/IeCL:(') pPe3UCTOPOM. PexoMeHzayemoe 3Ha4YeHUe
p p CONpPOTUBJIeHUs1 3TOro pe3uctopa 1..10 kOm
6 modbus CurHas 3a/laHus nojiaetcs no uHrepdeicy RS-485
OnpenenisieT NoBefileHHE BBLINPSIMUTES [OC/Ae NPOMAaXKU HAMpsSKeHUs CUJI0BOM ceTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabora”
3HavyeHue Hagnucek IlosicHeHue
Ecin mpoBan HanpsbKeHUs [JJWICA MeHee 2 CeK -
BBIXO/IHOE HaNpshKEHUE CKAayKOM BO3BpalllaeTcs Ha
0 BKJIIOYEHO NpPEXHUU ypOBEHb.
F3 aBT.BKJI. Ecnv mpoBasn HampspkeHusi Aawicsd Gosiee 2 cek -
NPOUCXOAUT aBTOMaTHYECKOE MOBTOPHOE BKJIKYEHHUE.
Eciu mpoBas HanpsbKeHUs [JIMJICS MeHee 2 CeK -
BBIXO/IHOE HaNpshKEHUE CKAayKOM BO3BpalllaeTcs Ha
1 OTKJ/IIOUEHO | IPEXHUU YPOBEHb.
Eciv mpoBan HamnpsikeHUs AJWICA 0GoJsiee 2 CeK -
aBTOMATHUYECKUUM Mepe3anycKk He MPOUCXOJUT; YTOObI
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nepedTd B pexuM “PaboTa” HYXHO MOAATh KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpenesisieT ycjioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HavyeHue Hagnucek ITosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJAUT NIPHU NepeXo/ie B PEXUM
F4 1-e pesie 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NIepexXo/ie B PEXUM
PABOTA “Pa6oTa”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
ABAPUA “ABapus”
OnpepesisieT ycjoBUe cpabaThIBaHUSA 2-T0 NIPOrPaMMUPYEMOro peJse
3HavyeHue Hagnuce ITosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAaI CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOJIE B PEKUM
F5 2-e peJie I'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NIepeXo/ie B PEXUM
PABOTA “Pa6oTa”
3 CHTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MePEXOJIE B PEKUM
ABAPUA “ABapus”
OnpepesisieT ycioBUe cpabaThiBaHUsA 3-T0 NPOrpaMMUPYEMOro peJse
3HaueHue Hagnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOIE B PEKUM
F6 3-e peJie 'OTOB “I'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT NIPHU NepeXo/ie B PEXUM
PABOTA “Pa6oTa”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MTEPEXOIE B PEKUM
ABAPUA “ABapus”
OnpenesisieT BEJIMYUHBI, BBIBOAMMbIE HA JUCIIEN
3HaueHHe Hagnuce [TosicHeHue
WUnpaukanus MOCTOSHHOM COCTaBJIAOLLEN 5
0 [+U - d+rms | cpegHeKBaJpaTUYHOI0 3HAYEHHUS TOKA U HanpshKeHus 1d,
F9 WHJWKaLs Irms, Ud, Urms
1 1+U - d WHaukanusi TMOCTOSIHHOW  COCTaBJISIIOIIENH TOKa U
Hanpshkenus Id, Ud
2 1+U - rms WHaukanusa cpefHEKBaJpaTUYHOTO 3HAaYeHHUd TOKa U
HanpspkeHuda Irms, Urms
F11 IABH. IVCK BpeMs miaBHOro BbIXOJla HANpsDKEHUS HA 3a[laHHbIM ypoBeHb. /|[Mana3oH 3HauYeHUH
-1y dyukuuu ot 0 go 25 cek c marom 0,1 cek
F12 | m1aBH. BBIKI BpeMs nmi1aBHOrO CHWXKEHUs HaNpsyKeHUd [0 MUHUMAJbHOrO0 3HadyeHus. /[[uana3oH
' " | 3raveHu# pyHkiuu ot 0 710 25 cek c marom 0,1 cek
F15 | mmkmmpesen MuHuMa/lbHOE 3HaYeHUe CUrHaja 3afaHusd B %. /luana3oH 3HaueHUd GyHkuuu oT 0%
P J10 100%, Ho He 6oJiee 3HaYeHus ¢yHkuuu F16. luckpetHocts 0,1%
F16 | Bepx. mpegen MakcuMasibHOe 3HaueHHe cUrHaja 3aZanus B %. [luanasoH 3HaueHU ¢yHkuuu ot 0%
px.Tp J10 100%, Ho He MeHee 3Ha4YeHus pyHkunu F15. luckpetrHoctb 0,1%
OyHKIUSA BKJIOYAET PEXUMbI CTAOWIM3ALUK WM OTCPAaHUYEHUs] TOKA, HANPSHKEHUS,
MOIIHOCTH
3HaueHUe Hagnucek [TosicHeHue
F17 peXHM 0 HeT PeXMMbI OrpaHUYeHHUs WM CTAOUIN3AIMU OTKJII0YEHBI
1 orp Id PexxuM orpaHu4yeHHWs TNOCTOIHHOW COCTaBJAIOILEN
p BBINPSIMJIEHHOTO ToKa Id
2 orp Irms PexxuM orpaHuyeHUs] Cpe/lHEKBAJIpaTUYHOrO0 3HAYEeHUS
p BBINPSIMJIEHHOTO ToKa Irms
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3 cra6 1d PexxuM cTabuausalMu IIOCTOSHHOM COCTaBJIAOLIEeH
BbINpPsAIMJIEHHOrO ToKa Id
PexxyM cTabuinsanuu cpeHEKBaJpaTUYHOTO 3HaUYeHHUs
4 ctab Irms
BBINPSAMJIEHHOTO TOKa Irms
5 Orp Ud Pexxum orpaHHdYeHMs TIOCTOSHHOM  COCTaBJAMOILEH
BbINpsAMJIeHHOro HanpsikeHus Ud
6 Orp Urms PexxM orpaHuueHUs] cpeJHeKBaJpaTUYHOI'O 3HaueHHUs
BBINPSAMJIEHHOT0 HanpsikeHus Urms
v 126 Ud PexxuM cTabuiusanuyM TNOCTOSHHOM  COCTaBJAOLIeN
BbINpPsAMJIeHHOro HanpsixkeHus Ud
g c1a6 Urms PexxyM cTabuinsanuu cpefHeKBaJpaTUYHOTIO 3HaUYeHHUs
BBINPSAMJIEHHOT0 HanpsikeHus Urms
PexxuM cTabuiusanuyM TNOCTOSHHOM  COCTaBJAOLIeN
9 ct. lorp Ud
BblNpsiMJIeHHOT0 ToKa Id c orpannyennem Ud
PexxyM cTabuinsanuu cpefHeKBaJpaTUYHOTO 3HAUYeHHUs
10 ct.l orp Urms
BBINPSAMJIEHHOTO ToKa Irms ¢ orpanudyeHdeM Urms
11 cr.Uorp Id PexxuM cTabuiMsanuyM TNOCTOSHHOM  COCTaBJAOLIeN
BblNpsiMJIeHHOro HanpsbkeHHs Ud ¢ orpanudenueM Id
PexxyM cTabuinsanuu cpefHeKBaJpaTUYHOTIO 3HaUYeHHUs
12 ct.Uorp Irms | BeipsaAMJieHHOro HanpsbkeHuss Urms ¢ orpaHu4eHHUEM
Irms
dynkuus onpeiessieT CKOPOCTb U TOUHOCTb CTAOUJIM3ALUU U1K OTPAaHUYEHUS
0 MeanenHas | MejaJjieHHas cTabu/M3alysi, BbICOKasi TOYHOCTh
1 cpefHsAs CpepHsda cTabuinsanus, cpefHsisi TOYHOCTb
2 6bIcTpas BricTpast cTabu/aM3sanus, HU3Kas TOYHOCTb
F18 | crabuiusanud
3 R — BoicTpass mnpu 6GOJBLIMX OTKJOHEHUAX OT YCTaBKH,
MeJiJIeHHas Py MaJIbIX OTK/JIOHEHUAX
AHasoruyHo rub6kasg 1, HO ¢ Tropa3fio MeHbLIHUM
4 rubkas 2 o
ObICTpOAECTBUEM
OnpefensieT MHUHMMaJbHOEe 3HayeHUe HAINpspKEHUS Ha Harpy3ke B pexuMe
F19 H.npeAean U | cTabuUIM3aLUM HanpsokeHUs. 3HadyeHHe (QYHKLIMM He MOXKEeT INPEeBbICUTb 3HayeHHe
dyuknuu F20
OnpefensieT MakCMMa/lbHOe 3HaueHHe HaNpshKeHWs Ha Harpyske B pexuMe
F20 B.npeAen U | cTabuivsanuu HanpsikeHHs. 3HaueHUe QYHKLUM He MOXeT ObITb MeHblle 3HayeHUs
dyuknuu F19
F21 u. npegen | OnpepesnsieT MUHUMa/bHOE 3HaUYeHHe TOKA B Harpy3Ke B peXkMMe CTabW/IM3alMy TOKa.
3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHHue PyHKIuU F22
OnpefensieT MakCHMaJ/IbHOe 3HaUeHHe TOKa B Harpy3Ke B pexUMe CTabU/Iu3aluu TOKa.
F22 B. ipege | 3HayeHHe (YHKIMM He MOKeT NPEeBbICUTb HOMUHA/IbHBIA TOK BBINPSAMUTENS U He
MOJKeT ObITh MeHbllle 3HaueHus ¢yHkuuu F21
QOyHKIMS BKIKYAET WK OTK/I0YaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gaz”
F92 | komrposn bas 3HayeHHe Hagnucek [TosicHeHue
0 BKJIIOUYEHA 3almuTa BKJIKYEHA
1 OTKJIIOYEHa | 3alyTa OTK/IKYeHa
OnpepenseT cnocob M3MepeHUs BbIXOAHOTO Toka Id
3HavyeHUe Hagnucek [TosicHeHue
0 JaTuukK I+ U | BeixogHOW TOK paBeH NOJycyMMe H3MepeHUuM
I- "ntocoBoro” v "MunycoBoro” gatuukoB Id = (I+ul-)/2
F94 | HsmepeHue | BbIXO/THOM TOK paBeH II0Ka3aHUSAM TLIIOCOBOTO”
1 JaT4YuK [+
JaTtyuka Id =1+
BbIXo/lHO!1 TOK paBeH I[OKa3aHUAM ’MUHYCOBOro”
2 JaT4YMK I-
natyuka Id =1I-
3 HeT Bbixo/1HOU TOK paBeH HyJo, Id =0
F95 3amura Ud | Bk/ro4aeT WM OTKJ/IIOYAeT 3alUTY OT NOTEPU U3MepeHHUs BbIXoAHOro HanpsbkeHus Ud
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3HayeHHe Hagnucek
0 BKJI 3amyTa BKIOYEHA
1 OTKIJI 3amyTa OTKJAYeHa
3anuck B IaMATh 3aBOJCKUX HAaCTpoeK( 3Ha4eHHUH 10 YMOJIYaHUIO)
3HavyeHUe Hagnucek [TosicHeHue
0 HeT 3HaueHUs Bcex MPOrpaMMUpPyeMblx OQYHKIUNA He
U3MeHseTCs
Bce nporpaMMUpyeMbie byHKIUM NPUHUMAIOT
3aBOJICKME 3HAYEHUS. ITH 3HAYEHUS PABHBI:
OyHKIMA 3aBojickoe OyHKIMA 3aBojickoe
3HayeHHUe 3HayeHHue
F1 0 F17 2
F98 3aBOJ,. HACTp. 2 1 F18 1
F3 0 F19 0
1 A F4 1 F20 Utom
F5 2 F21 0
F6 3 F22 [HOM
F9 0 F92 0
F11 5 cek F94 0
F12 3 cek F95 0
F15 0 F99 1
F16 100% F100 3
F99 | RS-485 azpec OnpepenisieT ajipec ycTporcTBa B ceTH RS-485, 3HaueHus ot 1 1o 247
OnpejiesisieT CKOPOCTh epeiauu JJAaHHbIX 10 ceTH RS-485
3HaueHHUe Haanuce
0 1200 6uTt/c
1 2400 6ut/c
2 4800 6uT/c
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/c
6 38400 6uT/c
7 57600 6ut/c
8 76800 6uT/C
9 115200 6ut/cC
F102 kI + Onpegensier ko3pPUUMEHT mepefadyd MO TOKYy MEXAY H3MEpPeHHbIM 3HAuYeHHUEM
F103 kI - CWTHaJla C JJaTYMKa TOKAa M MOKa3aHUSIMHU TOKa Ha AuCIUiee Mo “miocy” u “MuHycy”
COOTBETCTBEHHO. Ha mnpeanpusaTHM HU3roTOBUTEJE OOBIYHO BBLICTABJEHO 3HA4YeHHE
6sn3koe k 1,00. /Inana3on 3Havyenuii ot 0,5 10 1,75
F107 kU Onpenensier  ko3pPULUMEHT Mepefayd MO HANPSHKEHUID MEXJIy HW3MepPEHHBIM
3HaueHHEeM UM MOKa3aHUSAMM Ha JIMCIliee HaNpshkeHus. Ha nmpenpusgTUU U3rOTOBUTEJIE
00BIYHO BBICTAaBJAEHO 3HaYeHHe 6JiM3Koe K 1,00. [luana3oHn sHayeHuu ot 0,5 10 1,75
8. UHaMKanus JAHHBIX HA AMCILIee
B Ta6sune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILIEE JaHHbIE 1/ BCEX PEKUMOB.
Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “T'oToBHOCTB”
['OTOBHOCTB 2-9 cTpoka BesunuuHa 3ajarouiero curHaja, Hamnpumep, Usz=50%,
U3=250B, I3 =66 A.
[IporpamMupoBaHue | 1-sa ctpoka Koj yHKIMHU U ee cOKpallleHHOe Ha3BaHHUe, HalPUMeD,
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F2 - curHas ynp.

2-51 CTPOKa 3HAaYeHHe QYHKIMHU U KPAaTKOe MOsSICHEHHE

1-51 cTpoka BesiMunHa 3a/jatoliero curyaJja

2-9 cTpoka Besn4yuMHa TOKa Harpy3KH, BBIXOJJHOTO HaMpshKEHUSs
TeMIepaTypa paauatopa Hanpumep, [d=45 A, Ud=100 B( nocTtosiHHas
coctaBiagwmas), Irms=50 A, Urms=150 B( cpeaHekBajpaTU4YHOE
3HaveHue), Tp=35 C.

OTobpakaeMble Ha AUCILIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.

PaboTa -
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHomnky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HavaeT (UKCALHIO
TEeKyllero napaMerpa. [Ipu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIM6OKU 1 ee Ha3BaHUEe

9. Bo3MOXHbIe HeHCIIPaBHOCTH M CIIOCOOBLI UX YCTPaHEeHH
Bo3MoxHBIe HEMCIIPAaBHOCTH U CIIOCOOBI MX yCTPaHeHUs NPUBe/eHbl B Tabsule 9.1

Tab6samua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHMUS

N OmH6KH Haanuce Ha IlosicHeHue
MHAUKATOpe
YCTpoHCTBO He 06HAPY>KUBAET HaNpsiKeHUe CeTU
Bo3mo:KHas npuYnHa JenicTBUs
HanpsikeHue Ha BBIPSAMUTENb He | Y6eAUThCA B HNOJK/IYEeHUH
N0/IaHO HaNpSKeHus, IIPaBUJIBHOCTHU
. NOJKJ/I0YeHUs1
Owm2 HET CUJIOBOU ceTH! > =
He BxuiloueH aBTOMaTHYecKHH | BkiouduThb aBTOMaTH4YeCKUI
BBIKJIIOYATEJb BBIKJIIOYATEIb
C/IMIIKOM HU3KOe HallpshKeHue Y6eaUThbCs, UTO HaNpshXKeHUe B CeTH
6osibiie 100 B
BHyTpeHHss HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oThl 6bl1 3apUKCUPOBAH NPOBaAJ HANpsKEHUS NHUTAHUSA
CUCTEeMbl  yIpaBJeHUs  WJA IpOBajJ  CUJOBOTO  HaNpsHKeHUA
JUINTEJbHOCTbIO  6Gojiee  2-x  CeKyHJ. /lajbHelllee TOBeJeHHe
Ow3 Hannpz(;]zsgnﬂ' BBINPSMUTENS omnpejensieTcsa 3HadeHueM ¢yukuuu F3. Eciu F3=0, To
' YCTPOMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; ecyu
F3=1, To BeImpAMHUTENb BOUAET B pexXUM “['0OTOBHOCTBL” MOCJ/e MOJa4Yu
koMaHab! “Cton”
Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.
Bo3moKHas npuYnHa JenicTBUs
Heucnpasen BEHTHUJIATOD | Y6eAUThCA B HCIPAaBHOCTH
OXJIAXK/eHUsA BEHTUJIATOpPA
3acopeHbl BEeHTHJIALMOHHBIE | [IpouncTUTh BEHTHUJISLIMOHHBIE
YKaJII03U »KaJII03U OT IbLJIY U Mycopa
Ow4 neperpesn!
BeinpsMuTe b pa3MellleH B IJIOX0 | Y6eJUTbCs, UYTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:Kalollero BO3/yXa He
MecTe npeBbimiaeT 40 C. YCcTaHOBUTb
BBINPSAMUTE/Ib B Jpyroe MecCToO,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHAA HEUCIIPaBHOCTh OTnpaBUTb B pEMOHT
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HET CBA3U MEXAy

[lnatel A2 1 A5 He 06MeHHBaAIOTCA

npO‘{I/ICTI/IT]: MEXIIJIaTHbIE

Om5 iaTamul JIpyT C IPYrOM JIaHHBIMHU pa3beMbl, eC/IM ONTMGKa He UCcYe3aeT
— OTIPABUThH B PEMOHT
KopoTkoe 3ambikaHWe Ha BbIxoZie | [IpO3BOHUTH BBIXOJ, BBIIPSAMHUTEJSA
BBINMPSIMUTESA Ha HaM4ue MexxdasHoro
ow? KopoTkoe KOPOTKOT0 3aMbIKaHUS u
m 3aMbiKaHUe! 3aMbIKaHHUS Ha 3eMJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHUe TOKA Harpy3Kk | YMeHbIIUTh BBIXO/THOE
NpeBbINIaeT HOMMHAJBHBIA TOK | HalpsiXKeHHUE; YBEJIUYUTH
Om10 [leperpy3ka BBINIPAMUTEJA B TeYeHHE | COMPOTHUBJIEHNE HATPY3KHU
JUINTEJbHOT0 BpEMEHHU
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
OpuH W3  JIaTYMKOB  TOKa | YCTaHOBUTh 3HaUYeHUS GYHKIIUU
HeWcHpaBeH Uau usMepsieT ToK B 2 | F94=1 u F94=2 v onpegenuthb
Ow 12 HeHCIpaBeH pasa 06oJIbllle IPyTroro HeUCHpaBHbIN JaTYUK, HACTPOUTD
JaT4yuk Toka Id
MOKAa3aHUs TOKA C JJaTYMKa WU
3aMeHUTH ero
HeucnpaBHOCTB B nenu | [Ipo3BOHUTS IeNb U3MEPEHUH],
Omr 13 HeT uaMmepenusi Ud | usmepenus Ud MPOBEPUTH Pa3beM B IJIATE

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

BelnpsiMUTEIb HE BOCIPUHUMAET KoMaHAy “PaboTa”

Bo3MmoxHag npuYrHa

JeiicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha BBIIPSIMUTEJIb

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eauThCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpoBaHa
¢yuknua F1 - BbeIGop cmoco6a
10/1a41 KOMaH bl

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3adHUA HE U3BMEHAETCA UJIK PaBHO 0

Bo3MoxHasA npu4YMHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh O KJIIOUEHUS

MMOAKJ/IDYEHH e

neney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YyeHHE
¢yHknuu F2 - BbIGOp MCTOYHHKA
3a/]al0LIEero CUrHajIa

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

HeucnpaBHOCTb  KHOMOK  wiH | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 nepeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHUCIPAaBHOCTh

HeT omin60ok

BeinpsiMuTenb nepexoAUT B pexum “PaboTa”, curHaa ymnpaBJieHUs
HIPUCYTCTBYET U H3MEHSEeTCs, Harpyska IOJK/IIYeHa, HO Ha BbIXOJEe

HalpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncrpaBHBI TUPUCTOPBI

[IpoBepuUTh
THUPUCTOPOB

HUCIIPaBHOCTb

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

Ha nHauKaTope HeT HaJIMMCEH, CBET

OAWOoJAbl HE TOpAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He IIOoJJaHO BCIIOMOTaTeJIbHOE

BxioyuTsb aBTOMaT QF2,
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nutaHue 220 B

MpPOBEPUTh HaJUuUe HaNpsKeHUs
220 B Ha koHTaKTax aBToMaTta QF2

Haxxata  kHomka  “ABapuiiHoe
oTkJo4YeHue”

OTXaTb KHOIKY

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe BHINPSAMUTENb [EPUOJUYECKH “3aBUCAeT’, JlaHHble Ha
WHJMKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHHUs
BOCIPUHMMAIOTCS C 3al03/JaHHEM UJIH HEBEPHO

Bo3MoxKHasg npu4MHaA JencTBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMPOBAJIOB B
nepuojUYecKu B HEM BO3HUKAKOT | BCHOMOraTeJlbHOM HanpsH>KeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTesbHOe NMUTaHUE
BCJIE/ICTBUE BKJIOUEHUS JPYTOro | OT APyroi JUHUU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
anmnapaToB)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omn6ok

[Ipu mojave HampsKeHUsT HA BHIMPSAMUTEJb HA Harpy3ke MpPUCYTCTBYET
HanpsikeHUe, XOTs KoMmaHJa “‘PaboTa” He 1M0JjaHa, BBINPSIMUTEND

HaXoUTCs B pexkrMe “T'oTOBHOCTB”

Bo3MoxkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHnoe NOJK/IIYEHNE
Harpy3kKu

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHUA HATPY3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omu60ok

[Ipu pa6oTe BbIIPSAMUTEJIS] BBIKJIIOY

aetcd aBTomat QF1

Bo3MmoxHag npuYrHa

JeiicTBusa

C/IMIIKOM GOJIBIIOM TOK HAarpy3Ku

Y6eauTech, YTO TOK Harpy3kKud He
NpeBbILIAeT HOMHHAJIbHBIA  TOK
JIAHHOUW MOJieJI BBINPSIMUTEJIS.

KOpOTKOE 3aMblIKaHHE€ Ha BbIX0/ €

“IIpo3BOHUTE” BBIXOJ, BBINPSIMUTEJIS

HeI/ICHpaBHOCTb dBTOMATa

3aMeHHUTb aBTOMAT

Haxkata  kHomka "ABapwuiiHoe | OTXKaTb KHOIIKY "ABapuiiHOe
oTKJO4YeHue” OTKJIloYeHue”
10. TexHM4YecKoe 06C/IyKUBaHUE

10.1 TexHuueckoe 06CAyKMBaHUE BBIMPSIMUTEJS POU3BOJUTCS HE peXXe OJHOr0 pasa B
1IeCTb MecsLleB U BK/IIOYaeT B ceb:

A) KOHTpPOJIb KpemnJieHus;

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeIMHEHUH, TOATAYX KA BUHTOBBIX COe/JUHEHUH;
B) ypaneHue nblIx U rpssy;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJIITOPOB;
/1) KOHTpOJIb TEMIIEPATYPHOI'0 peXxruMa.

11 MapkupoOBKa BBINIPAMUTEIA

11.1 Ha kaxb1i1 BBIIPSAMUTEJb HAHOCATCH:

A) Ha3BaHUe BBIIPAMUTEIS;

B) o603HaueHuMe NUTAIOLIEr0 HANPSKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
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[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBKa BBIIPSMUTE/SI NPOU3BOAUTCA B KapTOHHYI KOPOOKY WJ/IM JlepeBSHHBbIN
ALIUK.
13 TpaHcnopTUpOBaHHE U XpPaHEHUEe

13.1 BpinpsAAMUTE/Nb XpPaHUTb B 3aKPBIThIX IMOMeELIEHUSAX B KAapTOHHBIX KOPOOKax HWJIH
JlepeBSIHHBIX ALIMKaX [IPU CJIeAYIOLUX YCI0BUAX:

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

B) oTHOcHUTeIbHASA BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu Temnepatype 35 C.

Bo3zyx B noMeleHHMU He J0JDKeH COZepXKaTh MblIM, TapoB KUC/AOT U ILesIouel, a TaKxe
ra3os, BbI3bIBAIOILUX KOPPO3HUIO.

13.2 BoinpsAMuTe/ib B YIaKOBKEe TPAaHCIOPTUPOBATh NpPU TeMmepaTtype oT -25 g0 +55 C u
OTHOCHUTEJIbHOW BJIQXXHOCTH Bo3JyXa He 6osiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTupoBaHUe [ONyCKaeTCd BCeMHM BHAAMU 3aKpPbITOrO TPAaHCIOPTA.
TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJDKHO  NPOU3BOAUTBCA B OTaIlJIMBAaeMbIX
repMeTU3MpOBaAHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TBH-3-LC-230-A ..ottt e bnaiens 1wT

PYyKOBOZCTBO MO 3KCIIYATALMHU .eeerunerernrreernnreerssseennnne 1T
| =0k 1 (0] o AP PTRPT 1wt
0201 0 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalliu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOsS B TeudeHHEe TapaHTHUHHOrO CpoKa MpHu
COOJIIO/IEHMU TMO0JIb30BaTeJeEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIX 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJIS HE JIeCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX NOBPEXKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTES.

e HanpepoxpanuTesn.

e B ciyyae peMOHTa M KOMILIEKTAallMM NOTpPeOUTE/NeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 COracoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHue UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh NPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSX, WUCHBITAJU yJAapbl MOJIHUM, MOXap WJIU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

15.4 PeMOHT W CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejnpUsATHU
M3TOTOBUTEJIS.

15.5 B cinydae HE06XOAMMOCTH FAapaHTUMHOIO U MOCTTapaHTUMHOrO PEMOHTA MPOAYKLUHU
MOXKHO 00PaTUThCS 110 aApecy, YyKasaHHOMY caiTe KoMnaHuU: https://zvezda-el.ru/
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3MepPbl
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Tab6siuna b1 F'a6apuTHbIE U IPUCOEAUHUTEbHbIE pPa3Mephl, MM

HavMeHoBaHue Al A2 A3 Bl B2 H Kpenex Macca( 6es

npocceJis), KT
TBH-3-LC-230-A-250 | 660 | 702 | 738 | 940 890 | 222 | Boatbl M12 70
TBH-3-LC-230-A-315 | 760 | 802 | 838 | 1000 | 950 | 222 | Boatet M12 80
TBH-3-LC-230-A-400* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatbt M12 100
TBH-3-LC-230-A-500* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTet M12 120
TBH-3-LC-230-A-630 HanosibHbil mikad 1600x800x400 160
TBH-3-LC-230-A-800 HanosibHbid mkad 1600x800x400 180
TBH-3-LC-230-A-1000 HanousbHbid mkad 1600x800x400 200

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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