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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIIyaTalluh M OOCHY>XKMBAHUS TUPUCTOPHOTrO 12-MyJibCHOTO BBINPSMUTENSA
HanpspKeHUs, HMeHyeMoro Jasiee 1o Tekcty “TBH-12[1-460-A”, “BeinpsaMuTesb” WU
“ycTpoiicTBo”.

1. Ha3HauyeHUe

1.1 BrinpsAMuTeNb npejHa3HayeH [Ji BBIIPAMJEHUS Tpex$asHOro IepeMeHHOro
HanpspKEHUs] U PEeryJupoBaHUsl ero JeWCTBYIOIEero 3HaYeHWs Ha aKTUBHOM M aKTUBHO-
VMH/JYKTHBHOM Harpyske. PeryJimpoBaHue ocyllecTBJseTCA 3a CYeT U3MeHeHUs yrJa 3aJep>KKu
OTHHPAHUS CUJIOBBIX TUPUCTOPOB.

BeinpsiMUTEb HEJb3s1 UCMOJIb30BaTh [JSl 3JEKTPONMUTAHUS €MKOCTHOW Harpysku(
npeobpa3oBaTesid 4acTOTbl, aKKyMyJsTOpHas 6aTapesd W T.I.) U NPUOOPOB, COJepKalUX
3JIEKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPHUHTEPbI, TeJEeBU30Pbl, TeJEKOMMYHHUKAI[HOHHOE
obopyzoBaHHe U T.A.). ITO MOXET NPUBECTHU K BbIXOJY U3 CTPOSl KaK BBINPSAMUTEJN, TaK U
nuTaeMblx NpU6GOpPOB. B 3TOM ciiyyae OTBETCTBEHHOCTb 3a IOJIOMKY OOOpPYZOBaHUs HeceT
OoTpe6UTeb, a FTapaHTUHHbBIE 00513aTE/IbCTBA U3TOTOBUTEJIS HE AENUCTBYIOT.

BheInpsiMyieHHOE Hallpsi>KeHHe Ha BbIXOJie BBbINPSAMUTEJSA ABJAETCH MYJbCUPYIOLIUM —
OHO COJEPKHUT IMOCTOSIHHYI0 M IepeMeHHyl0 cocTaBjswomue. [lpy 3ToM nepeMeHHast
COCTaBJIAIOIIAS 3aBHCHAT OT BeJWYHUHBI yIJla OTHUpPAaHUsS THUPUCTOpPOB. [lepeMeHHas
COCTaBJIAIOLLAsA MPOABJSAETCS B BHJe rapMOHUK. PopMa BBIXOJHOIO TOKa MOBTOPsET GOPMY
BBIXOJIHOT'O HANpPsXKeHUs /11 aKTUBHOM HAarpy3kKu U MMeeT 0oJiee CrJIaXKeHHBIN XapaKTep JAJs
aKTUBHO-WHAYKTUBHOW HarpysKH.

UeM Bblllle CUTHAJI 33/laHUs, TEM YPOBEHb MyJIbCallui HANpsXKeHUs HUKe. MUHUMa/IbHbIN
ypOBEHb MyJibCalldil [JOCTUTaeTCs NpPU BeJWYUHE cUrHazsa 3aZaHusg >80%; B 3ToM ciyyae
HamnpskeHHe 6JIM3KO0 K IOCTOSTHHOMY.

1.2 PerysvpoBaHHe HanpsiKeHUs HA Harpy3Ke OCYLIeCTBJISAETCS OJHOBPEMEHHO MO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJIOM 33/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.3 BeinpsAMuUTEb MOXKET NPUMEHATHCA KaK /1 py4YHOTO peryJIMpOBaHUs HANpsXKeHUs Ha
Harpyske, JJis 4ero npejiHa3HayeHbl KHOMKU M MEpPEMEHHBbIM PE3UCTOP Ha Mepe/iHell MaHe U
mkada, Tak U JUCTAHIIMOHHOTO yIpaBJeHUs B COCTaBe CUCTEMbl aBTOMaTU3alMu. B kauecTBe
yHpaBJALAX CUTHAJI0B MOTYT IPUMEHATbCS:

A) cranpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

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

Komanay paspeuieHusi AJjiss paboTbl BbINPSIMHUTEJNS MOXHO MOJaTh KaK BPYYHYIO C
NOMOLbI0 TyMOJiepa Ha JIULEBOW MaHeJU, TaK U JUCTAHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME
KJIEMMBL.

Bbibop curHajsa ymnpaBJieHHSI W KOMaH/bl paspelleHUs OCYILecTBJASETCS MNyTeM
NpOrpaMMHPOBAHUSI.

1.4 BoinpsAMUTeIb ABJISAETCA MUKPOINPOLLECCOPHBIM MNPOrpaMMHUpPyeMbIM YCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B 9HEProHe3aBUCUMOM NaMATH
MHUKpOIIpoLeccopa.
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1.5 BeimpsimuTenbp oToOpaxkaeT Ha JAUCIIEe TeKylLlMe JaHHble O BeJIMUYMHE 33/jal0llero

CUTHaJIa, TOKe Harpy3Kd, BbIXOJHOM HANpsDKEHWH, peXMMax paboThbl, 3HAYeHUs
NporpaMMHUpyeMbIX YCTAaBOK U KOJibl OIIUOOK.

1.6 BpimpsaMuTesb HMeeT IIUPOKUMA KOMIUIEKC 3alUlUT MW aBTOAUATHOCTHUKH,
obecnieyrMBawIIUX  HaJle)XHOoe  QYHKUMUOHHMpPOBAaHME  YCTPOWCTBA U  CBOEBpPEMEHHOe

MHPOPMUPOBaHUE NOTPeOUTESA O BOSHUKAIOIIUX HEUCIIPABHOCTSAX U UX YIIPeX/JeHue.

2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILUIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH yCTPONCTBA NPHUBeAEHbI B Tad uIe 2.1

Ta6suna 2.1 - Texuudeckue xapaktepuctuku TBH-1211-460-A

KosinuectBo ¢das

3

BTopuyHasi 06MOTKHU IByXOOMOTOYHOTO

CeTb TpaHcopmaTopa “3Be3aa” U “TpeyrojibHUK”
3x380 B, 50 I'g
BrixoZjHOE HallpsiXKeHHe 0..460B
CriakuBaw Ui GUIAbLTP Het
YnpaBseHue pazamu CoBMeCcTHOe
Hanuuue BBOIHOT0 aBTOMAaTU4Y€CKOTO Jla
BBIKJIIOYATEJId
Hasirune KHONKY aBapUUHOTI0 OTKJIKYeHUs Ja
Cnoco6bl peryJIMpoBaHUs HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraTesibHOe MUTAHUE JIJIs1 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMMHa/IbHBIN TOK HAarpy3ku, A

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600, 2000, 2500, 3000, 4000

Peryaupyrouiyii ajieMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN Pe3UCTOp, KHONIKHY MaHesr
ynpaBJieHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e CONPOTUBJIEHHUE

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

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

0..25 cek

Nuaukanusa

Kuako-kpucraiimyeckui HHAUMKATOP 32-
CMMBOJIbHBIH, 2 cCBeTOAHOAA

Z[OHOIIHI/ITGIIbeIe KOHTAKTBbI

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

3aLL[I/ITa: KOPOTKO€ 3aMbIKdHH € Hd BbIX0/Ji€

3JIEKTpOHHaH 3alllMTa

3aLL[I/ITa: rneperpy3ka AJIMTe€JbHbIM TOKOM

BJIEKTpOHHaH 3allluTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3anjuTa: noteps ¢a3bl UM “caunanue” gpas JJIeKTpOHHasi
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEeEe [=1,5Ia-10 cek, I=1,25 Iu - 30 cek, [=1,1 [u -
CpeJiHeKBaJ[paTUYHOE 3HaYEeHHe) 1 MuH
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[Topor cpabaTbhIiBaHHUA 3aLUThI OT KOPOTKOTO

[>=3In
3aMblKaHUsI( aMIIMTYAHOE 3HaYeHUe)
To4yHOCTB NOAAEPKaHUSA TOKA B peKUMe 20 I
CTabMJIM3alMH TOKa
BpeMs cTabuin3anuu ToKa Mpu cKayke
HaMNps>KeHUs1 CETH WK Harpy3ku Ha 10% B 2..3 cek
peXuMe cTabun3aluu ToKa
TouHOCTb NOAAEPKAHUS BBIXOJHOTO
HanpshKeHUs B peXKUMe CTabuiu3anuu 2% Un
HanpsKeHUs
BpeMs cTabuim3zanuu BbIXOJHOTO
Hanps»KeHUs NPU CKauKe HalpsKeHUs CETH 2 3 cex
WJIK Harpysku Ha 10% B pexxume
CTabU/IM3al MU HaNpSIXKEHUS
CTeneHb 3alUIIeHHOCTHU P41
OxaskeHHe [IpuHy iU TE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTUJITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHOCHTeJbHAs BJAXXHOCTh BO3yXa

0..90% 6e3 KoHJleHcaTa ( Cyxoe NOMelleHHe)

N3ongauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbo U
yHOpaBJASOUMMU LEeNIMU

PexxuM paboThl

JnutensHbii, [1B = 100%

Cpok akcniyaTaluu

He menee 10 JieT

['apaHTUda

12 mecsa1eB

HuTtepdeiic RS-485, npotokos ModBus RTU

onuusi, TpedbyeTcs gon. maarta RS-485

[l paboThbl BBIIPSAMUTENSA HeoOXOAUMO JBa HanpspkeHUsA. OJHO HampshKeHUe uepe3
TUPUCTOPBI KOMMYTUPYETCA Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBbIM HaNpshKEHUEM; Jpyroe

HallpAXeHHrue HCIIOoJIb3yeTCAd [AJiId IHTAHHUA

CUCTEMDbI

ynpaBJieHUs

BCIIOMoOraTeJibHbIM. BcnoMoraTenbHOe HallpAXeHHe pPeKOMEeHAYeTCAd I10JaBaTb OT JIMHUH C
“gucThIM” INUTaHUueM, TO €CTb OT ceTef/i, B KOTOPbBIX OTCYTCTBYIKOT MCTOYHHUKHN CHJIbBHLIX IIOMEX,
TaKHWe€ KaK CBApPOYHbI€ allllapaThbl, 3JIEKTPOABUIATEJIN U T.A.

2.2 BeimpaAMUTeE b IpeiHA3HAYEeH /I SKCIJIyaTalluy B C/1ey0LIMX YCI0BUAX:
A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHHS Oe3 arpeCcCHBHBIX NAPOB U ra30B;
B) Temnepartypa okpyxatouero Bozayxa ot 0 go +40 C;

B) BepxHHUI1 Ipesies1 OTHOCUTEJIbHOM BJIAXXHOCTH Bo3/yxa He 6osiee 90 % 6e3 KOHAeHcal U

BJIATY;

) atmMocdepHoe gaBseHue oT 84 o 106,7 klla;
) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3JjeCTBUS NPSMBbIX COJTHEYHbIX JIyYel U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpAIUU U YIaPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUS

3.1 BHyTpeHHee yCTPOHNCTBO.

BeinpsAAMUTE/NIb COCTOUT M3 JABYyX WIKAaQOB - BeAyLIero U BeJOMOrO BBbINPSAMUTEJIEN.
BHewmHu# BUj ofgHoro mkada npejcTaBjieH Ha pucyHke 3.1:

OHO Ha3bIBaeTCA
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PucyHok 3.1 BHewtHuid BU/ 0iHOTO Kada

PazmecTtuTh 06a BBIIIPAMHATEJIA B OJHOM uncad)y He MnpeacTaB/adeTCAd BO3MOXHbBIM HM3-3d
B3aWMMHBIX HABOIOK BbIHpHMHTeJIeP'I.

Ha sninneBoit nmaHesiM pa3MellaloTcs 3J1eMeHThl UHAUKALUU U yIIpaBJIeHU:
A) cBeToauof “PaboTa”;

B) cBeToauon “ABapus”

B) tym6ep “PaboTa”;

[') ’KMAKO-KPUCTANLINYECKUN HHAMKATOP;

) xkHonku “Ilp.”, “@”, ”>”", ”<” nyig nporpaMMHUpPOBaHUA U YIIpaBJIEHUS;

E) py4ka BCTpOEHHOI0 IepeMeHHOI0 pe3ucTopa;

7K) KkHoNKa aBapMHHOTO OCTAHOBA;

BHyTpH mikada pasMelanTcs:

A) aBTOMaTHueckui BbikaO4YaTeab QF1;

B) TupucTtopHble MoayH( 3 IUTYKH);

B) pazauaTop oxJaxJeHus;

[') nmyaThl cUCTeMbI yIpaBJIeHUS;

) xkineMMHas Kosioaka XT1 11 Mo AK/II0YeHHUS Liellell Harpy3Ky;
E) aBTOMaTH4yecKkui BbiKIO4YaTea b QF2;

K) patumku Toka (2 IITYKH)

3) BEHTUJISATOPBI OXJIaXKeHUs

Ha 6okoBo# naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.

B kayecTBe peryJiMpyloLiero 3jeMeHTa B YCTPOMCTBE HCIOJIb3YIOTCA TPU THUPUCTOPHBIX
MOJYJISl, KaXKJAbIH W3 KOTOPBbIX COAEPXKUT MO JABa TUpuUcTopa. CuI0BOe HampsiKeHHe
noJK/A4YaeTcs K cBo6oAHbIM 3axkuMaM QF1. Ha snuueBoil nmaHesd pasMelleHbl 3JieMeHThI
MHAWKALUU U yIpaB/eHus. BHellHMe TpoBoJa U Kabesu [iJisl IOJKJ/II0UYEHUS] HalPSXKeHHUs CeTH,
Harpy3Ky W Lienei ynpaBJieHHsl BBOJAATCA B IKad C HIKHEW CTOpPOHbL llenu ymnpaBjieHUs U
CUTHA/IM3alMU MO KJI0YATCH K K1eMMHUKaM X1 v X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJIeHUsl.

6
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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 Koa040K XT1-XT3, 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 HasnaueHnue
KneMMHuK llenb
KJIEMMbI
XT1 1 +U CunoBoe napaJuiesibHOE cCoeJuHeHUe MKadoB
XT1 2 -U CusioBoe napaJijiesibHOe coeJuHeHHe MKadoB
XT2 1 +U Jns coenuHenus ¢ Harpy3skoii( Beixog “nitoc”)
XT2 2 -U Jnsi coennHeHus c Harpy3skoii( Beixog “MuHyc”)
XT3 1 A s enei CHHXpOHM3al MU C CEThIO
XT3 2 B s ener CHHXpOHM3al WU C CEThIO
XT3 3 C 151 nener CHHXpPOHU3Al MU C CETHIO
XT4 1 Yup. } CBs13b MexAay mkadpamu
BeJJOMbI
XT4 2 BbIXO,Z[U CBsi3b MexAay mkadpamu
BeJJOMbIN
XT4 3 [lyck CBsi3b MexAy 1mKadpamu
XT4 4 B pa6ote | CBA3b MexAy lIKadaMu
XT4 5 GND CBsi3p MexAay mKadpamu
X1 1 3B Hanps»xenue 3 B 114 nogK/a04eHUs BHELIHEr 0
nepeMeHHOro pe3ucTopa
X1 2 Uynp Jns nogadu avasorosoro curdasza 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 pe3ucTopa
X1 5 AGND O6uIM /15 aHAJIOTOBOTO CUTHAJIA yIIpaBJIeHUs
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X1 6 Ay J1s moiayy CUrHaJia AUCTAHIMOHHOIO YIIpaBJeHHUs
X1 7 GND 06muit
X4 1 HP P1 HopMa/ibHO-pasOMKHYTbIM KOHTAKT 1-r0
IIPOrpaMMHUpPYEMOTO peJie
O6uui | 061K KOHTAKT 1-ro nporpaMMupyeMoro peJe
x : P1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro IporpaMMupyeMoro
pele
X4 4 yppy | HOPManbHO-Pa3OMKHYTbIH KOHTAKT 2-r0
IPOrpaMMHUpPYEMOT0 peJie
O6wuit | O6GIIMI KOHTAKT 2-Iro MpOrpaMMHUpPYyeMOro peJie
X4 5 Do
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-I0 IPOrpaMMHUPYyeMOTo
pele
X4 7 HP P3 HopMa/ibHO-pasOMKHYTbIM KOHTAKT 3-T0
IPOrpaMMHUPYEMOTO peJie
O6wuit | O6IMI KOHTAKT 3-Ir0 IpOorpaMMHUpPyeMoro peJie
X 8 P3
X4 9 H3 P3 E:J}ID;VIEUIBHOGEIMKHYTBIH KOHTAKT 3-Tr0 IporpaMMHUpPyeMOoro

3.5 Boi6op crnoco6a noja4yy KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioku X1
Ha IJIaTe ynpaBJIeHUs.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jjepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBI 6 U 7 KJIeMMHOU KoJsioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6Op Mexay MeCTHbIM WM JUCTAHI[MOHHBIM CIIOCOOG0M yHpaBJIeHHUS OCYIIeCTBJISIETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

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

3.6 Bbi6op 3aar0l1ero cCUrHaJja

YnpaBaATb YpPOBHEM BBIXOJHOTO HaNpsKeHHUS BBINPAMUTENSA MOXHO MECTHO WJIH
JUCTAaHIIMOHHO. MeCTHO MOXKHO yIPaBJIATh:

A) xkHonmkamu “>” m “<”. HaxaTue W yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lIero CUrHaJsia, a HaKaTHUe U yZiep>KaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpPoM. HaxoxjeHHe PUCKU PYYKU MEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBETCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHHUSAM 33/jal0lero CUrHaJia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCcTBE VIPABJSKIIUX CUTHAJIOB MOTYT
NPUMEHAThCH:

A) crangapTHbIY aHasoroBbii curHai 0..10 B;

B) crangapTHbIN aHa/0roBbid curHad 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosb3yeMOro CUrHajJa OCYLeCTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIMCIJIee B MPOLIEHTAaX, BOJIbTAxX WU amIiepax, Hanpumep U3=40%, Us=50 B, [3=30 A.
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Takxe curHas 3alaHusl MOXKeT ObITh U3MeHeH o uHTepdeiicy RS-485, eciu F2=6.

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[ToBesieHHEe BBINMPSIMUTEJIS TOC/IE TPOBaJIa CUJIOBOTO UJIM BCIIOMOTATeJbHOTO HAMPSI?KEHUsI
omnpejessieTcs 3HayeHMeM (QYHKIMHA MOBTOpPHOro BKJI4YeHUss F3, ycTaHaB/vMBaeMoro
nporpaMMHO( CM. yHKT 7).

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

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUH YpOoBeHb, eCJIU 60Jiblile ABYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AUCILIee
WHJUIMPYETCS coob1ieHue 06 ouirMbKe. B TakoM MoJ/10keHUU BbINPSIMUTE/b 3a0JI0KMPOBAH U Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHy “Cton”, moce
4yero BbINPSIMUTEJb epeiieT B pexKuM “'0TOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo HA PUCYHKe 3.2:

A

HanpsxeHwne cetu

- T
Komanga “Pabota”

= T
BeixogHoe Hanpsxenwe, F3=0

- 1
BeixogHoe HanpskeHwne, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMBIX peJie

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHWS BbIBeJleHbl KOHTAKThbl Tpex
nporpaMMHpyeMbIx pese. B 3aBUCHUMOCTH OT 3HayeHUS GYHKIUM F4-F6( cM. myHKT 7) peJie
MOTYT ObITh HEAKTUBHBIM UJIM BBINOJHATH QYHKIIMIO CUTHA/IU3aTOPa CAeYIOIUX COObITUN:

A) BeinpsiMUTeIb HAX0JUTCS B pexxuMe “'OTOBHOCTB”;

b) BoinpsaMuTesib HaXoA4UTCs B pexxuMe “PaboTta”;

B) BeinpsiMuTeib HAXOAUTCSA B pexxuMe “ABapusi’.

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

3.9. I[locTodHHAad cocTaBJdmOlad U CpeJHeKBaJApaTUYHoe 3HadyeHue. Buibop mmapaMeTpoB
UHJIUKAIUU
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B o6uieM ciy4yae BbIXOJHOE HaNpsKeHWE UM TOK BbINPSMUTENSI He SABJASITCA
NOCTOSIHHBIMH, a COJep:KaT TOCTOSHHYI0 U IepeMeHHYI cocTaBjswuiel. baarogaps
nepeMeHHOW COCTaBJAKLIEN HaNlps>KeHHe U TOK B Harpy3Ke UMelOT NyJIbCUPYIOIIUN XapaKTep.

[ToaToMy Heo6X0AKMMO pa3zesisaTh NOCTOSHHYI0 COCTABJISIIOIIYI0 TOKA U HanpsbkeHus Id u
Ud u cpegHekBaapaTUuHble 3HaueHUs1 Urms u Irms.

Beanuyunbl Ud u Id HE06X0AMMO y4YUTBHIBAaTh NPU NUTAHUU OT BBIIPSAMUTENST 0OMOTOK
3JIEKTPUYECKUX MALIWH U 3JIEKTPOMAarHUTOB, TaK KaK UMEHHO NOCTOSIHHAsA COCTABJISIIOIIAsA TOKA
onpejesisieT BeJIMYMHY MarHUTHOIO MMOTOKA, @ 3HAYUT Y 3JIEKTPOMarHMTHOTO MOMEHTA.

CpenHekBaJjpaTUYHOE >Ke 3HAaYeHHEe HeOoOXOJHWMO YYUTBhIBAThb, €CJU Harpy3ka HOCUT
aKTUBHBbIN XapakTep. OHO 3KBHBaJIEHTHO 3HAa4YeHUIO TOoKa( WM HaNpshKEHUs), KOTopoe OyJeT
BbI3bIBAaTh TAaKOW >Ke TeNJIOBOW HarpeB B aKTUBHOW Harpys3ke, KaKk MU CyMMapHOe [eHCTBUe
MOCTOSAHHOU Y NIEpEMEHHOMN COCTABJIAKLUN — BBIYUC/AAETCH KaK KOPpeHb KBaJIpaTHBIU U3 CyMMbI
KBa/|paTOB NOCTOSAHHOU U IEpeMEHHOM COCTaBJIAIOILEN.

Besnnuunbl Ud 1 Urms, Id u Urms MOryT 6bITh paBHbI TOJIBKO NPU NMPAKTUYECKU HYJIEBbIX
nyJbCalUsiX BbIXOJHOTO HaNpsi>KeHHUs( HET MepeMeHHOW COCTaBJSIOLEl), BO BCEX e HHBIX
caydasax Urms>Ud, Irms>Id.

C nomouibio dpyHKIMU F9 M0oKHO BbIOpaTh MapaMeTphl AJ1s1 UHAUKALIMU Ha JUCILJIee:

- Ecnu 3Havenue F9=0, To Ha gucniee oTo6paxkatotcs: Id, Irms, Ud, Urms;

- Ecnv 3Havenue F9=1, To Ha gucniee oTo6paxatorcs: Id, Ud;

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

3.10 CuHXpOHHM3aLUA C CEThIO

[Ipu BKJIIOYEHHU BBINPSIMUTEJSI BO BTOPUYHYI0 O0OMOTKY TpaHcdopMaTopa HEOOXOJAUMO
NoJaTh HaIlpsXKeHWe CUHXPOHM3aLMKM Ha KJIeMMHyI KoJsofky XT3, B3ATOe C NepBUYHOU
06MOTKH( CM. cxeMy NoJKJw4YeHHUs). Jlanee Heo6X0AKMMO € OMOLbIO PYHKUUU F7 BbIOpaTh
BapuaHT Gpa3upoOBKH, COOTBETCTBYIOLIMI TUIY NOJK/JII0YEHHOro TpaHchopMaTopa:

0 - nopamaa Y/Y - cxeMa coeJuHeHUs OOMOTOK 3Be3ja/3Be3ja( WU
TpeyroJbHUK/TpeyrojibHUK), 6e3 $pa3zoBoro c/BUra;

1 - o6patHag Y/Y - «cxemMa coeJuHeHUs OOMOTOK 3Be3ja/3Be3ga( WM
TpeyroJbHUK/TpeyrojibHUK), ¢pa3oBbii cABUT HA 180 a/1.rpasiycoB;

2 - mnpamaa Y/D - cxXema coeJuHeHHs OOMOTOK 3Be3/a/TPEyrojibHUK( WU
TpeyroJbHUK/3Be3/a), 6e3 $a30BOro CABUTa;

3 - mnpamaa Y/D - cxema coeJiuHeHUs OOMOTOK 3Be3/1a/TpPEYrojbHUK( WU

TpeyroJibHUK/3Be3/a), pa3oBbiil caABUT HA 180 as.rpaycos;

3.11 Hu>KHWY ¥ BepXHUU [IpeJieJibl DeryJIUPOBaHUSA

HmwxHUM U BepxXHUH Npenesibl PeryJupoBaHUsT COOTBETCTBYIOT MHUHHUMaJbHOMY U
MaKCUMaJIbHOMY 3HA4YEHHUI0 YIPABJSAIIIEr0 CUrHa/MA. YCTAHOBKA 3TUX 3HAYEHUU MO3BOJISIET
YCTAaHOBUTb T'paHMILbl JHalla30Ha, B KOTOPOM Oy/eT BECTUCb PEryJUpOBaHHUE BbIXOJHOIO
HanpsbKeHUs1 B NPOLEHTaX OT HOMHUHaJ/JbHOro. Ec/iM yCTaHOBUTH 3HaueHUE [JIS1 HUXKHEro
npegesa paBHbIM 0%, a A1 BepxHero — 100%, To perysiupoBaHue Oy/ieT peaju30BaHO BO BCEM
JlManasoHe — OT HYJIS 10 MaKCUMaJIbHOT'0 BbIPSIMJIEHHOTO.

JuckpeTHoCTb peryavpoBaHus coctasJsieT 0,1%.

3ajjlaHve 3HaYeHUW HUXKHET0 U BEPXHEro NpeJiesioB peryupoBaHus it $a3oBOro MeTo/a
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM GyHkuun F15 v F16; ( cM. nyHKT 7).

3.12 PexkyM orpaHUYeHUd TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHS] TOKAa, B KOTOPOM CHCTeMa
ynpaB/eHUs] aBTOMaTHYeCKHW H3MeHsIeT yIpaBJslolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pas3oM, YTOObI TOK HAarpy3KH He NMpPeBbICUJ 33JlaHHOe 3HaueHHe. JlaHHasd GYHKIUS T03BOJISIET

11



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

TOYHO OrpaHHUYMUBAThb IMyCKOBble TOKM Ha YpOBHe He 0oJiblle HOMHHAJbHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUUs
BKJIIOYAEeTCA M OTKJIIOYAETCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
ToKa 3ajaetcs ycrtaBkoil F22( cm. nyHkT 7). [Ipu F17=1 orpanuuuBaeTcs BeauduHa Id, a npu
F17=2 - BesinunHa Irms.

3.13 PexuM cTabuUaM3aIMU TOKA

[Ipeo6pa3oBaTesib MOXKeT paboTaTh B peXHMe CTabWIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI NOAAEPKUBATh TOK Harpy3Ku Ha 3aZlaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLuU
TOoKa — 2% OT HOMMHAJbHOTO TOKa pery/isaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
CeTeBOT0 HalpsKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3asaHus oTob6pakaeTcs B
aMnepax, HanpuMep I3 = 27 A, OyHKIMA BK/IOYAETCA U OTKJIKYaeTCad NpOrpaMMHUpOBaHUEM
yctaBkd F17, a BeJiIMYMHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd yctaBkaMu F21 u
F22( cm. nyHkT 7). [Ipu F17=3 crabunusupyetcs BennuyuHa Ild, a npu F17=4 - Besinurna Irms.

3.14 PexxuM orpaHyvyeHUd HaNPSAXKeHUd

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe OrpaHUYeHUs HaIpshKeHUs, B KOTOPOM
CUCTeMa ylnpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdwollee BO3JeHCTBUe HAa TUPUCTOPHI
TaKMM 00pa3oM, 4TOObI BBIXOJHOE HaIpsh>KEHWEe Ha Harpy3ke He MPEeBBICMJIO 3aJlaHHOe
3HadeHUe. DyHKIUA BKJIKOYAETCA M OTKJIYaeTcd NporpaMMHUpoBaHueM ycTtaBku F17, a
BeJIMYMHA MaKCUMaJIbHOrO HampsbkeHUs1 3agaetcs ycrtaBkoil F20( cm. myHkTt 7). [Ipu F17=5
orpaHruuuBaeTtcs BesnunHa Ud, a npu F17=6 - BesinuuHa Urms.

3.15 PexxuM cTabuaM3aiy HanpsKeHUs

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe CTAaOW/IM3aLMM HaNpsKeHUs, B KOTOPOM
cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKH U3MeHsleT yNpaBJsiollee BO3JelCTBUe HAa THUPUCTOPHI
TakKMM 00pa3oM, 4YTOObI MOJJlep>KUBAaThb Halpsh>KeHUWe Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
To4yHOCTh cTabuaM3auuu HanpspkeHUs — 2% OT HOMMHAJIBHOTO HANpsDKEHUsI CeTH, BpeMs
CTabWJ/IM3alMM NPU CKauKe CeTeBOr0o HampshKeHUs WM Harpy3kd Ha 10% - 2.3 cek. CurHan
3aJlaHusl oToOpakaeTcs B BoJibTax, HanpuMep U3z = 150 B. ®yHKuMA BKJIOYaeTCd U
OTKJIIOYAEeTCA MNporpaMMHUpoBaHHeM ycTraBku F17, a BeJMYWHA MHUHHUMAJIbHOIO %
MaKCUMaJIbHOTO Hampsi>keHUW 3aaaetcsa ycrtaBkamMu F19 u F20( cm. nynkrt 7). I[lpu F17=7
ctabunusupyetcsa BeandrnHa Ud, a npu F17=8 - BesimunHa Urms.

3.16 PexxuM cTabUIM3alMU TOKA C OTPAHUYEHHWEM HaOpsaKeHUs

[Ipeobpa3oBaTesib MOXKET paboTaTh B pexUMe CTAbUIM3AlMU TOKA C OJHOBPEMEHHbIM
OrpaHHYEeHUEM HaNpsPKeHWs, B KOTOPOM CHUCTeMAa YNpaBJIEeHUS aBTOMAaTUYECKU H3MeHseT
ynpaBJisiioliilee BO3/JeiCTBMe HAa THUPUCTOPbI TaKUM 006pa3oM, 4YTOObI MNOAJEpPXXKUBAThb TOK
HarpyskHu Ha 3aZJaHHOM YpPOBHe, OJHOBPEMEHHO C 3TUM He J0NyCKas NMpeBbIlIeHUs yCTaBKHU 10
HanpspkeHuto. CUTHas 3aZjlaHusl OToOpaXkaeTcs B aMmmepax, Hanpumep I3 = 27 A. OyHkuus
BKJIIOYAETCA U OTKJ/II0YaeTC NporpaMMUMpOBaHueM ycTaBky F17, BenuMynHa MUHUMaJbHOIO U
MaKCHMaJIbHOTO TOKa 3ajjaeTcs yctaBkaMu F21 u F22, MakcuMasibHas BeJIMUMHA HANPSXKEHUs —
¢yukuueit F19( cm. nyHkT 7). [Ipu F17=9 cTabunusupyeTtcs BeardurHa Id v orpanunyuBaetcsa Ud,
anpu F17=10 - ctabunusupyeTcs BeJUuurHa Irms u orpaHnuuyuBaetcd Urms.

3.17 PexxuM CcTabUIM3alMY HAIPSP)KEHUS C OTPaHUYEHUEM TOKa

[Ipeo6pasoBaTesib MoOXKeT paboTaTb B peXUMe CTAaOWIM3ALUM HaNpsSKEHUS C
OZJHOBPEMEHHBIM OrpaHUYEHUEM TOKAa, B KOTOPOM CHUCTEMA YIpaBJeHHWs1 aBTOMATUYECKU
HM3MeHsIeT yIpaBJisiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 06pa3oM, UTOObI MOAJep>KUBATh
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Hallps>KeHWe Ha Harpyske Ha 3a/laHHOM ypOBHE, OJHOBPEMEHHO C 3THUM He J0IycKas
NpeBbIlIeHHS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. @yHkuua BKJIHOYAeTCAd U OTKJIK4YaeTCd NporpaMMupoBaHuMeM yctaBku F17, BesnnuuHa
MUHHMAaJIbHOTO M MaKCUMaJIbHOIO HalpshpKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA Toka — ¢yHKuued F22( cMm. nyHKT 7). [Ipu F17=11 cTabunusupyercs
BesnunHa Ud u orpanmyuBaetcs Id, a nmpu F17=12 - crabuausupyercd BeaudydHa Urms u
orpaHuyuBaetrcd Irms.

3.18 YcTaHOBKA CKOPOCTH OTpaHUYEHUS U CTAOUJIN3aLUU

B nmnpeo6pasoBaTesie HMeeTCS BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTAaGUIM3ALMH(
OrpaHUYeHMsI) 3aJaHHbIX BeJWduH. i 3Toro umeercsa o¢yHkiua F18, koTopas moxeTt
NPUHUMATh 3HAYEHHUS:

- 0 - MmeasieHHas. CKOpPOCTb CTAaOUJIM3ALMU MM OTPAaHUYEHHUsI MaKCUMaJibHO MeJJlIeHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuaU3alnMu. TOYHOCTb CTaOUJIU3aLUU
HanpsKeHUs Uil Toka - 1% OT HOMMHAJILHOTO HANPSKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKayKe CeTeBOr0 HaNnpshKeHUs WU Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOWJIM3ALMU WJU OTPaHUYEHUs] CpeJHsisl, NMPU 3TOM
JIOCTUTaeTCcsd CpeJHAST TOYHOCTh CTAOWJIM3AlMU. TOYHOCTh CTAOWJIM3AIMU HAMpPsKEeHUS WU
ToKa - 2-3% OT HOMHUHAJIbHOT'O HAMPSDKEHUSI CeTH, BpeMsl CTabUIM3alMY IPU CKauyKe CeTeBOro
HanpsiKeHUs Wi Harpysku Ha 10% - 3..4 cek;

- 2 - 6bicTpas. CKOpOCTb CTAOUIM3AIUM WM OTPAaHUYEHHUS ObICTpasi, MPU 3TOM TOYHOCTH
CTabuau3alu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wiad Toka - 3-5% ot
HOMMWHAJIbHOTO HaMpshKeHUsl CeTH, BpeMs CTAaOMJIM3alMU NPU CKAadKe CeTeBOr0 HaMpsDKEeHUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkaga 1. CkopocCTb cTabW/IM3ALUU BbICOKAs NPU OOJIbIIOM OTKJIOHEHUH
CTAOUJIM3UPYEMOUM BeJUYHWHBbI OT 3aZlaHHOW W OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
CTAaOUJIM3UPYEMOUN BeJIMYMHbl K 33ZlaHvio. Takod BuJ CcTabUJIM3aLlUM MOXET OKa3aThCs
NOAXOJALLEHN /11 HeJIMHEMHOW HarpysKHy;

- 4 - rubkas 2. AHaJIOTMYHO MpeJbIAYIIeMy, HO C TOpa3/l0 MEHBIIUM ObICTPOJIENCTBUEM,
caMasi Me/lJIeHHbI! U3 BCEX BAPUAHTOB.

3.19 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
BeinpsimuTesnb MMeeT cnenuaibHylo GyHkuuioo FI98( cM. myHKT 7), MpU COXpaHEHUMU B

NaMATH KOTOPOM 3HA4YeHHA paBHOroO 1, Bce NoJIb30BaTeJbCKUE YCTAHOBKU CTUPAIOTCS, a Ha UX
MeCTO 3alMChIBAIOTCA 3aBO/ICKMeEe 3HaYeHUA QyHKLUH.

3.20 3a1uThl
B ycTpoiicTBe peasin30BaHbI CeAyOLHE BU/bl 3a1LUT:

A) 3a1MTa OT KOPOTKOI'0 3aMblKaHUs ABJsAeTCA LyOJUPOBaHHOMN U 06ecrieduBaeTcs AByMs
croco6aMu: 3JIeKTPOHHBIM M 3allldTa aBTOMaTH4YeCKHMM BbIKJAlouyaTeseM QF1. JiekTpoHHas
3allMTa peaJu3yeTcs MyTeM ObICTPOU 06pabOTKU MUKPOIPOLLECCOPOM CUTHAIOB, NOCTYNAOLIAX
OT JaTYMKOB TOKa. [Ipy npeBbIlIeHNH MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoucxoUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTCl COOTBETCTBYIOLIee
coobueHue. B ciyyae HecpabaTblBaHUs 3JIEKTPOHHOM 3awUThI( MO NpPUYMHE BHYTpeHHeH
HEHUCNIPaBHOCTU WJM cO6Oe HacTpoeK) INpPU KOPOTKOM 3aMbIKaHUMM HArpysky O006eCcTOYMUT
aBTOMaTHYeCKUM BbiKaO4YaTe b QF1.

B) 3amuTa 0T neperpyskd THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUS
paboTOCIOCOOHOCTY THUPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAOLIEM
HOMHWHa/JIbHOEe 3HayeHUe TOKa BBIIPAMUTeNA. 3alliuTa ABJAETCd AyO6JUPOBAaHHOW U
obecrneyrBaeTcsl ABYyMsl CHOCOOAMM: 3JIeKTPOHHO M aBTOMaTHYeCKUM BbikawoudaTesneM QF1.
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Mukponpoliieccop HenpepblBHO U3MepseT TOK HAarpy3Kd M HaKalJIMBaeT 3HayeHUe BpeMs-
TOKOBOIO WHTEerpajla U CpaBHUBAaeT €ro C yCTaBKOH, MPU NpPEeBbIIIEHUH KOTOPOW CHUMAET
MMIYJIbCbl yNpaBJieHHUS] C TUPUCTOPOB M OTOOpa)kaeT Ha Jucljee coobuieHue. Paborta
BBINPSIMUTEJISA OJIOKUPYETCSA HAa 3 MUHYTHI, N10CJIE YEr0 OH NMepexoAuT B pexuM ‘T'oToBHOCTB”
ecJiv nmojaHa komanza “Crom”.

[leperpy3o4yHasi cnoco6HOCTb BoinpsaMuTess: [ = 1,5 [HoMm - 10 cek, [ = 1,25 Inom - 30 cek, |
= 1,1 Inom - 60 cek. B ciyyae HecpabaTbiBaHHUSl 3JIEKTPOHHOM 3alUThI( MO MNPHUYHUHE
BHYTpEeHHel HEeHCNPaBHOCTU WJMU COOEe HACTPOEK) TUPHUCTOPbl 3aLIULIAITCHI OT Neperpysku
TEIJIOBbIM paclienuTe/IeM aBTOMaTUYeCKOro Bbik/atodaTess QF1.

B) 3amwuTa OoT meperpeBa pajuaTopa 06ecrneYyrBaeTCs BCTPOEHHbIM TeMIlepaTypHbIM
JaTYUMKOM, KOTOpbIM HENpepblBHO ONpallMBaeTcd MHUKponpoueccopoM. IlpenenbHas
TeMnepatypa paauatopa - 80 C. Ilocse cpabaTbiBaHUs 3alllUThl paboTa BbINPSIMUTES
OJIOKUpPYeTCs [0 OXJaKJAeHUs paguaTopa Jo TemnepaTypbl 60 C, mocsie 4ero BBIKJIIOYAKOTCS
BEHTUJIAITOPHI OXJIAXKAEHUS U BBINIPSIMUTENDb NNEPEXOJUT B pexxkuM ‘['0TOBHOCTB”, ec/id mojaHa
koMaHga “Cromn”.

[') KOHTpOJIb HaNps’)KEHUs] CHUJIOBOM CETHU OCYILEeCTBJSETCS 3JEKTPOHHBIM CIHOCOGOM.
3amuTa cpabaThlBaeT B CJy4yae OTCYTCTBUSI OJHOW WU/ HECKOJbKUX (a3 WM B CAydyae HUX
“cnunaHuna”. 3almUTa MOXeT ObITh BKJIKYEHA WM OTKJIOYeHa MyTeM NpOorpaMMHUPOBaHUSA
¢yukuu FO92( cM. nyHKT 7).

) 3audTa OT HEMCHPABHOCTU JaTyMKa TOKa. B ycTpoiicTBe /151 U3MepeHUs] BbIXOJAHOTO
Toka Id ucmosib3yeTcsa ABa AaTydKa TOKa, “IJII0OCOBOM” M "MuHycoBou”. Cnoco6 H3MepeHUs
3apaetca pyHkuuen F94:

F94=0 - Id BbluMcisieTCS KaK NOJyCyMMa M3MepeHUW ABYX AaT4yukoB Ia = (Imaroc +
IMHHYC)/2. 3TO OCHOBHOHM peXuM paboThl. B ciyyae, eciu oJUH AATYHMK HU3MepsieT B 2 pasa
OoJibllle IPYroro BblAaeTcs OoMIMOKA 12, cUrHaAIM3UpPYIOLas O HEMCOPABHOCTHU AAaTYMKa TOKa.
[Tocsie cpabaThiBaHHUS 3aLUThI [JIs1 ee cC6poca HEOOXO0JUMO CHATH CUrHas “"PaboTa”.

[Tocsie 3TOro MOXKHO YyCTAaHOBUTD:

F94=1 - Id = ] mu1o0¢;

F94=2 - Id = | Munyg;

F94=3-1d = 0;

YcranaBavBas 3HaueHus1 F94, paBHoe 1 u 2, MOXKHO onpeesuTh HEUCIPABHbIA JaTYUMK
WJIM OTperyJIMpoBaTh INOKa3aHUs ToKa Ha aAuciiee. F94=3 wucnosib3yeTci Kak BpeMEHHBIU
PEXUM MPU HEUCIIPABHOCTHU 060UX JAaTYUKOB TOKA.

E) 3amuTa OT HEMCNPABHOCTH LieNM U3MepeHUsl Hallpsi)KeHUs cpabaThIBaeT, eC/IU CUCTeEMaA
ynpaBJieHUs U3MepsieT 3aBeJOMO HeBEPHbIe 3HAaUEHU S BbIXOJHOTO HANPSPKeHHU . 3allluTa MOXKeT
ObITh OTKJII0YeHa GyHKIMel FO5( cM. myHKT 7).

[Tocsie cpabaTbhiBaHHUS 3alUThI [IJIs1 ee c6poca HEOOX0JUMO CHATh CUrHas “"PaboTa”.

2K) 3amura oT BHyTpeHHed HeucnpaBHocTH “Om5 HeT cBaA3u Mexay mJatamu’
duKcupyeTcs NpU OTCYTCTBUU OOMeHa JaHHBIMU MeXJy IjaTaMu. [[py BOSBHUKHOBEHUU 3TOHU
aBapuH YCTPOUCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3.21 HacTpoliku
B BhIpsAAMUTeEJIE IPEAYCMOTPEHA BO3MOXKHOCTh HACTPOUKHU:

A) Jlna u3sMeHeHUs mopora cpabaTblBaHUS 3alIUMThl OT KOPOTKOr'0 3aMblKaHUs B BepXHel
yactd maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 mosiokeHud aasa mxammnepa J1-]J5 ¢
HanpspKeHUsIMUA ycTaBkd 3awuTel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavyanbHO Ha
NpeANpUSTUN U3rOTOBUTEJIE YCTAHOBJIEH NOPOT cpabaThIBaHHUS 10 aMIIUTY/ie 0KoJio 2,5-3*IH,
rJe [H - HOMUHa/JIbHBIN TOK BBIIPSIMUTEJIS. B JiIeBOM BepXHEM yTIJ/Iy 3TOM e MJaThl UMEIOTCS BE
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBATb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY [>KaMIlepoM. JTO HaNpshKeHUe onpejesisieT
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TOK cpabaTbiBaHuda 3awuUThl no K3. BeauyrnHa Toka cpabaTblBaHUS NPSAMO-NPONOPIMOHATBHO
HalpsbKeHUI  3TOM  ycTaBKU. [lpy  HeoOXOAMMOCTM  yBEeJIMYUTb 4YYBCTBUTEJBHOCTH
cpabaTblBaHUSl HYXXHO 3TO HalpsDKeHWe YMeHbIIWTb, /JAJs 3arpy6jeHuss - Haob0poT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.

[IpyHuMasa pelleHHe 0 HEOOXOAUMOCTH U3MEHEeHHUs] HAaCTPOMKM 3alUTbl OT KOPOTKOTO
3aMbIKaHM, CJleiyeT IPUHUMAaTh BO BHUMaHue:

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

- ObIBaeT cuTyanus, Korga 3aumura oT K3 cpabaTbiBaeT Npy TOKe, U3MEPEHHOM KJIelllaMU,
MeHblIeM 4yeM [H. 3To He 06s3aTeJIbHO TOBOPHUT O HeNpaBUJbHOM 3aBOJACKON HaCTpoOMKe
3alMThl, TOTOMY YTO 3alyTa cpabaTbiBaeT N0 aMIJIUTYAHOMY( MTHOBEHHOMY) 3HaUeHHIO TOKa,
a He JeMCTBYWOIIEMy WJM CcpeJjHeMy. JTO 4Yallle TOBOPUT O TOM, YTO BeJMKO aMIJIUTYyJHOe
3HayeHUe ToKa( nuk-pakrtop). [lonbiTKa 3arpy6yUTh UM MOJHOCTbIO OTK/IOYUTD 3aUTy OT K3
MOXeT MPUBECTU K BbIXOAY THUPHUCTOPOB M3 CTPOS - BeJb OHMU JIONYCKAIOT HEKOTOpOoe
npejie/ibHOe 3HaYeHWe MIHOBEHHOr0 TOKa, a 3aBO/CKasi HAaCTPOMKa Kak pa3 IpeAycMaTpUBaeT
cpabaTblBaHMe 3alUTHI [JI HEellpeBbILIEHNWS 3TOr0 NpesesbHO-A0NYyCTUMOro 3Ha4eHus. B aTom
c/ly4ae U3rOTOBUTEJIb MMeeT MPaBO OTKa3aTh B 6€CIJIaTHOM rapaHTUMHOM 00C/Iy>KUBaHUH.

B) llokasaHus JaTyMKa ToKa. B ciydae, eciiv TOK, MU3MepeHHbIA GpaKTUUYECKH, PACXOJAUTCS C
JlAaHHBIMH, 0TOOpaXkaeMbIMU Ha JHCIJIEE, MOXKHO MPOU3BECTH UX NOACTPOMKY. [/ MOACTPOUKHU
cayxat ¢yHkuuu F102 "KI +”, F103 "KI -”. [loka3aHus TOKa Ha JUCIJIee U3MEHSIOTCS MPSMO-
NpPONOPIMOHATbHBI UBMEHEHUIO 3TUX KOIPPUILIMEHTOB.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:

- pynkuuent F94 BoicTaB/isieTcs 3HayeHUe 1( u3aMepeHue 1o "TJIr0COBOMY” aTUUKY). Jlasiee
CpaBHMBaeTCsl BeJMYMHA ToKa Id, u3MepeHHas KJiellaMu, C MOKa3aHUSIMU Ha JUCIJIEE U NpPU
Heo6X0JUMOCTHU NMPOU3BOJUTCS KOPPEKTHPOBKa Koadounuenta pynkuueit F102.

- ¢ynkuuet F94 BbicTaBssieTcsl 3HayeHUe 2( U3MepeHHe MO0 "MUHYCOBOMY [ATYHKY).
[lanee cpaBHUBaeTcs BeJMUMHA ToKa Id, u3MepeHHas KJiellaMy, C MOKa3aHUSIMU Ha JUCILJIee U
Py HEO6XOAUMOCTH NPOU3BOUTCH KOPPEKTUPOBKA KoapduuenTa pyHkuuei F103.

- ¢ynkuuer F94 ycraHaBauBaeTcs 3HayeHue (0 u3MepeHUe OT 00OOUX [AATYMKOB) U
npoBepsieTcsl NpPaBUJIbHOCTb Moka3aHUuM Id. BeaunuuHa Irms npu 3TOM HU3MEHUTCS
aBTOMaTHUYEeCKH; ee KOpPPEKTUPOBATh He TpebyeTcs.

[IlpyuHuMas pelieHue o0 MOACTPOIKe NMOKAa3aHUM TOKa, cle/lyeT UMEeTh B BUJY CleJyIolUe
dbaKTopBhI:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHYl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTOpa, OKa3aHUA
JlaTYUKOB TOKA MOTYT ObITh HEJOCTOBEPHBbI WJM BOOOILE HYyJ€BbIMH, HO 3TO He TOBOPHUT O
HEUCNPAaBHOCTHU WJIM HEBEPHOU HACTPOMKe; IPU YBEJIMUEHUN TOKA, TOKAa3aHUs BXOAAT B HOPMY;

- JUIS HW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeELlHd, CIOCOOHble U3MepsATh
CpelHeKBaJ[paTUYHOe 3HaYeHUe ToKa. Ha Takux kjemax goJikHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJbHOM TOKe, a INPU HECHHYCOWJAJBbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” uau “Appa”;

- HACTPOMKY NOKa3aHUM JATYMKOB TOKA ONTUMAJIbHO MPOMU3BOAUTH NPU TOKe paBHOM 60-
80% OT HOMUHAJIBHOT'O TOKA BBINIPSAMUTEJIS;

- HeBepHasli HAacTpoWKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BbIXOJIa W3 CTpOSl peryjasaTopa IO NpPUYUHE HEBEPHOW CaMOCTOATEJbHOW HACTPOMKHU
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noTpebuTeNeM, HW3rOTOBUTEJNb HMeeT IMpaBO OTKa3aTb B 6eClJIAaTHOM TrapaHTUHHOM
006CIY>KMBaHUU.

[Ipy npoBeseHHMM onepauud NOACTPOMKM IOKa3aHUW Ha JHUCIJIee PEeKOMEeHAyeTcs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJIM yIpaBJeHHUs.

B) HacTpoiika noka3aHui Hanps»KeHUs Ha JUcIjiee. 3a U3MepeHHe HalpsXKeHHsl OTBeYaeT
miata A6( camas HWXHAs). C JIeBOM CTOPOHBI IJIAThl €CTh PeryJadpoBOYHbIA pe3uctop R13,
OTBEYAKL[UK 32 YCTAHOBKY HYJI BBIXOZHOTO HamnpsikeHud. C npaBod CTOpOHBI — pe3uctop R7,
MaclITabupyoui kKoapdUUeHT nepesayd OT U3MEPUTEJbHOM IJIaThl K MOKa3aHUAM
JAucines. Pe3ucTopbl MOTYT ObITh TPYAHO JOCTYIIHBI U3-3a XKI'yTa IPOBOJOB.

151 moACTPOMKY NMOKa3aHUM Ha JUCIJIee HE0OX0AUMO OTKJIKYHUTD 3alUTy pyHKLMel FIO5,
nojaTh KoMmaHAy “Pa6oTa”, BbICTAaBUB HyJieBoe 3aJaHue. 3adpuKcupoBaThb KHomkou ~@”
BesinuuHy Ud Ha aucniee. YoeaUThCS, UYTO HA OAK/IIOYEHHON Harpy3Ke HyJieBOe Hanpsi>KeHUe U
JlOOUTBCS MOKa3aHUM HyJis HA JUCIJIee TOBOPOTOM I'0JIOBKM PeryJIMpoBoYHOTro pesuctopa R13.

Jasiee mogHATH BbIXOAHOe HanpsxkeHUe 10 60-80% oT MakcMMabHOTO U pe3ucTtopoM R7
OTpEryJMpoBaTh NOKa3aHUs Ha AUCIJIee, JOOUBIIMCh COBNAJleHUSI C U3MEPEHHBIM 3HAaYEHUEM.
BesnnuyrHa Urms mpu 3TOM HM3MEHUTbCS aBTOMAaTUYECKH; ee KOPPeKTUPOBaTb He TpebyeTcs.
W3MepsATh HampsikeHue Heo6X0JUMO MpPUOOPOM, 006J1aal0LUIUM CHOCOOGHOCTBIO H3MEpPSAThb
cpeaHekBaZpaTtuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHuss HACTPOMKH pEKOMEH/YETCs
BKJIIOYUTD 3alUTy PyHKLMelr FI5.

Tak ke moka3aHUsl HaNpSXKeHUS Ha JUCIJIee MOXXHO OTKOPPEKTUPOBATh KO3QPUILEHTOM
kU - ¢pynkuusa F107( cm. n.7).

3.22 YupagJsieHue 1o uHtepdeiicy RS-485 no nporokosy ModBus RTU

PerynsTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdericom RS-485. [To yMosiyaHuo
3Ta mJiaTa He UJeT B KOMILJIEKTe MOoCTaBKU. Ee He06X0UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciu npu nepBoHauya/bHOW MOCTaBKe IJaTa He Obla 3aka3aHa, TO €e MOXHO JOKYIHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xogumo:

A) YcTaHOBUTD 3HaYEHHUeE aJipeca YCTPoUcTBa B MHGOPMAIMOHHOM ceTH pyHKLMelr FI9;

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU NepeAayu JaHHbIX yHKkiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSATb 3HaYeHUE 33/]al0Lero
CMTHajJia Mo WHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss OyHkuu F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHas gokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbLI10KeHA Ha caliTe IPOU3BOAUTES.

3.23 Ucnosib30BaHKE KHONKHU “ABapUHHOE OTKJIKOYeHue”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HaNpsDPKeHWe C HarPy3KH B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITAaTHOM CHUTYallMM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHaJIa WU OpYer UMyLeCTBa.

KHomnka uMeeT ¢puKcaL1io CBOEro MoJ0XKeHHs .

B Moen9X TUPUCTOPHBIX BBINPAMUTE/S C HOMUHAJIBHBIM TOKOM 10 160 A npu HaXaTuu
3TOM KHOIIKM pa3pbIBaeTCs Liellb BCIIOMOTaTeJbHOTO MUTAHMS, IPU 3TOM IJIaThbl yIpaBJeHUs
06eCTOYMBAIOTCSA U UMIIYJIbChI YIIPABJEHUSI HA THPUCTOPHI HE OAAITCH.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NP HAX>KaTUU KHOINKU NOJaeTCsd
HanpspKeHWe Ha MexaHU3M He3aBUCUMOTr0 pacuenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIU
OTKJIIDYAETCS MU 06eCTOUYUBAET HAarpPy3Ky.
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3.24 0c06eHHOCTY TUPUCTOPHOr0 PETYIMPOBAHUSA

PerynupoBaHue BBIXOJHOIO HaNpsKeHUS OCYLIeCTBJSETCA 3a U3MeHeHus yrJja
OTHNHPAHUSA CHJIOBBIX THUPUCTOPOB. [IpM NpPOEKTHPOBAaHUM U 3SKCIJIyaTallUd 060pYyA0BaHUSA
ciefyeT y4ecTh clefyloliie 0COOeHHOCTH:

A) BbIIpsIMJIEHHOE HalNpsKeHHe Ha BbIXOJle BBIIPSMUTEJSA ABJSAETCA MyJIbCUPYIOIUM —
OHO COJEpXHUT IIOCTOAHHYI0O U IlepeMeHHyl cocTaBjsdwmuye. [lpy 3TOM nepemMeHHas
COCTaBJIAAIOLLAs 3aBUCUT OT BeJIMYMHBI yIja OTIUPAaHUs TUPUCTOPOB U MOXeT ObIThb 0 50% u
©oJibllle OT BeJIMYUHBI IOCTOSIHHOM cocTaBadwleld. [lepeMeHHas cocTaBIsAOIAsA POSIBASIETCA
B BUJle TapMOHUK. PopMa BBIXOJHOI'O TOKa NOBTOpsAET GOpPMY BBIXOJHOTO HANPSXKEeHUS [
aKTUBHOW HAarpy3KM U MMeeT HeCKOJIbKO CIJIaXKEeHHBIM XapaKTep A/ aKTUBHO-UHAYKTUBHOU
HarpysKHu.

B) BesinunHa NOCTOSSHHOM COCTaBJISIIONLEN HAaNPSP)KEHUS U TOKa oToOpaxkatoTcs Kak Ud u
Id cooTBeTCTBEHHO; Tak e Ha JHUCIlJiee O0TOOpa)alTcs CpeAHeKBaJpaTUYHble BeJUYHHBI
HanpsikeHuss Urms U Toka Irms, 3KBUBaJleHTHble JeUCTBUI0 NOCTOSSHHOW Y NepeMeHHOU
coctaBaswomled. Tak NpU NHWTAaHUM, HAapuMep, OOMOTOK BO30YyXKJAeHUs 3JEeKTPOJABUTaTess
c/leflyeT OpUeHTHUPOBaThCs Ha noka3aHus Ud u Id, Tak Kak TOJIbKO MOCTOSIHHAsA COCTABJIAOILASA
co3/laeT 3JIeKTPOMAarHUTHBIA BpallalOUIMA MOMEHT, a NpUd MUTAaHUU HarpeBaTesbHBIX
3JIeMeHTOB — o6pallaTb BHMMaHUe Ha Irms 1 Urms, N10CKOJIbKY HarpeB U BbljieJleHHe MOLHOCTH
B Harpyske HJeT IOJ BO3JeWCTBUEM KaK IOCTOSSHHOMW, TaK U NepeMeHHOM COCTaBJAIHX. B
3TOM CJiyyae He y4YeT IepeMeHHOM COCTaBJAAWILEHd MOXeT INPUBECTH K H30bITOUYHOMY
BbI/IeJIEHHUIO MOLJHOCTH B Harpyske.

B) Jlaxxe ecsiiu yCTaHOBUTb 3HAaYeHUE BbIXOJHOTO Hampsi>keHus, Hanpumep, Bcero 100B,
aMIUIUTYyJa MyJbCallui BBIXOJHOrO HaNpshkeHUs MoxeT jgocturatb 250-500 B. Jlnsa
yMeHbIlleHUs] aMIUIMTYAbl NyJbcaldid TpebyeTcAd NOAKJIOYEHHEe BBIIPSAMUTENS 4epes
NOHMWXKAWUIMU TpaHcdopMaTop.

[) Toxk B ¢asax mnuTawIlero HamnpspkeHUss NpuobausuTesbHo paBeH 0,7-0,75 ot
BBIXOZJHOT'O TOKa BBINPAMUTENA. JTO CJeAyeT yYUTBHIBAaTb NPU BbIOOpe ceyeHUs Kabesed U
IIPOBOJIOB [IJIS1 IUTAHUSA BBIIIPSAMUTESA

/1) BoimpsMuTesnb NOTpebssieT peaKTHBHYI MOILHOCTb Ja)Ke NPU YUCTO aKTUBHOMN
Harpyske

E) ®opMa BpIX0AHOTO Hanpsi>KeHUs1 U $a3HOro TOKa NpeJcTaBJeHa Ha pUCYHKe 3.2:
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PucyHok 3.2 BeixoiHOe HanpsDKeHUe BhINPSIMUTEJIS(BBEPXY) U TOK B ¢pa3e(BHHU3Y)
4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 BoinpsMuTeJNb COOTBETCTBYeT JeHCTBYWOIIMM TpeboBaHusaM “llpaBuJs ycTpoicTBa
3JIEKTPOYCTaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTaHOBOK
norpe6uteseii» U «llpaBun TexHUKU 6€30MACHOCTH IMPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTbl BBINPSAMUTENS MCIOJb3yeTCs OMAacHOoe JJis KU3HU HampsbkeHue. [Ipu
YCTAHOBKe BBINPSAMUTENSI Ha OOBEKTe, a TakKe IpPU YCTPAaHEHWU HEUCHPABHOCTEHW U
TEXHUYECKOM O0O0CJy>KUBaHUU HeOOXOAMMO OTKJIOUYUTb BBINPSAMUTENb U MOJK/I0YaeMble
YCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZlaHve BJIaTM HA KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeliaeTcs UCNOJIb30BaHUE BBIIPAMUTEJSl B arpeCCUBHBIX CpejiaX C CoZlepKaHUeM B
atMocdepe KUCOT, 1iesi04el, Maces U T. II.

4.4 Tlogkao4yeHUe, peryJMpoBKa U TeXHUYeCKOe 06CIyKUBaHHUE BBINPSIMUTEJS JOJDKHbI
NPOU3BOJUTHCS TOJIbKO KBAIMQUIMPOBAHHBIMHU CIEIUAJMCTAaMU, WU3YUYUBIIUMH HacCTosllee
PYKOBO/Z,CTBO MO 3KCIIJIyaTalUH.

4.5 Ilpu oskcmjayaTalud UM TeXHUYECKOM OOC/HYyKMBAaHUU HE00X0JAHMMO CO06J0/jaTh
Tpeb6oBaHUs «[IpaBuUJ TeXHHYECKOW 3KCIJIyaTallMKd 3JIEKTPOYCTAHOBOK MNOTpeOuTeseil» u

«[IpaBuJI TeEXHUKU 6€30MaCHOCTHU MIPU IKCILJIyaTalU U 3J1eKTPOYCTaHOBOK IOTpeOUTEeM».

4.6 Jlns 3a1lUThI 00CIyKMBAIOLLEr0 NepCcoHasa BINPSAMUTEb [JOJKEH ObITh 3a3eMJIEH.
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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 CeuyeHue CUIOBBIX IPOBO/OB J0JX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

5.4 llenu aad mojayd CUTHAJNOB YIpaBJieHUS CJAeAyeT BbINOJHATb BUTBIMM MNapaMu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKOLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJI€MMHHKOM BBINPSMUTEJIS, AJisT Yero peKoMeHJyeTcs MX KOHILbl THIATeJbHO 3aYHMCTHUTb U
06JIyIUTh UJIM ONPECcCOBAaTh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX Lened K YCTPOWUCTBY IPOU3BOAUTCA IO CXeMaw,
NpYBeeHHbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60T HEOO6XOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH NOJKJIOYEeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayeCcTBe TECTOBOM Harpy3Kd peKOMeHJyeTcs NOJKJ/IIOYUTh JIaMIlbl HaKaJUBaHUSA MOLIHOCTBIO
100-150 Br;
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be3 mnoAK/JIOYEHHOM HArpy3kM HEBO3MOXXHO CJieJlaTh BBIBOJ O TMPaBUIbHOW WU
HeNpaBUJIbHON paboTe BbINPSMUTEJIS.

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHUS BHEUIHUX Lielled NUTaHUA W yNpaBJeHHd,
3a3eMJIEHHS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHHSI Ha BBIXO/IE;

B) nmnojaTh HamnpsbkeHHe Ha BBIIPSMUTEJb, IPU 3TOM BCE CBETOJMOJbl Ha NepeJHel
naHeJ v wkada J0/HKHbI KpaTKOBPEMEHHO 3aropeThbCsl M NMOracHyTb, Ha JiUcIljee B TedyeHHe 10
CEeKyH/J| JIO/DKHAa OTOOPa3UThC HAAMUCh TeKYLed MOJead BbINPSIMUTENS W BKJOYAITCS
BEHTUJIATOPbl oOXxJaxJeHUs. /[lanee Ha Juciulee OTOOpasuTbcAd HaAnucbh ‘[0TOBHOCTB” M
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHus WM Toka, HanpuMmep Us=50 % ). 3to
O3HayaeT, YTO BbIIPSAMUTE/Ib TOTOB K paboTe U NPpOrpaMMHPOBAHHUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeEeT HACTPOMKU: NoJlaya KoMmaHAabl “Paborta”
OCYyIIEeCTBJIIETCSI MECTHO TyMOJepoM C JIMLEBOM TMaHeJM, CUTHaJl 33JaHUsl [O0JaeTcs
BCTPOEHHBIM NepEMEHHBIM Pe3UCTOPOM. /IJisi COBMECTHOM paGOThl BhINPSAMUTEEN B MEHIO
BEJOMOro BbINPSAMUTEJSI HEO00X0AMMO YCTAaHOBUTH: MNojadya KoMmaHAabl “PaGora”
JAUCTAHIIMOHHO, CUTHAJ 3aJaHuA - curHajioM 0..10 B. Torza Beayuiydii BeINpsiMUTEb OyAEeT
YOpaBJATh BBIXOJHBIM HamnpshkeHHeM BejioMoro curHajioMm 0.10 B u ymnpaBasaTb ero
BKJIIDUEHHEM Yepe3 KOHTAKThI peJie CBOel MJaThl.

[lepeBenuTe TyMmOJep “PaboTa” Beayliero BbIIPSIMUTENS B IMoJiokeHHe “Bka” u
NPOKPYTHUTE PY4YKy MEepeMeHHOro pe3ucTopa OT OJJHOTO KpaWHero IMOJIOXKEeHHUs [0 Jpyroro.
Y6eauTech Mpu 3TOM, YTO Ha MOJKJIOYEHHOW Harpyske( Jlammnax HakaJMBaHHUS) U3MeEHSETCs
HanpsbKeHWe B COOTBETCTBUE C CUTHAJIOM 33/laHUs],  CUTHAJT 3a/]JaHUS BEJIOMOTO BhIPSIMUTEJIS
JlyOoJIMpyeT CUTHAJI 33/JaHUs BeIyIIero.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexxuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHWe W NPOCMOTP 3HAYEeHUM YCTAaBOK OCYIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPaTKOBPEMEHHO NOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

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

7.2 Be160p pyHKIUH.
Haxxumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

Boi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcsd MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HalpuMep:
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F1 cnoco® ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOe 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucCIJiee KPAaTKOBPEMEHHO OTOOpa3vUTCAd HaJMHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNENIHOW 3amucyd 3HauyeHUss QYHKIUMU B MaMATb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKIHUU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAaHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe UHJMUKATOpPa UCUYe3HET, a 3HayeHHe QYHKIMK He COXPAHUTCS,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKIUHUHU, [IJIs Yero ONsATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OYyHKIMU U UX 3HAYEHUSI.
[IporpamMmupyeMblie GYHKIIMU BBIPSIMUTEJIS TepevyrcieHbl B Tabaune 7.1.

Ta6snna 7.1 [lporpaMmMmupyeMblie GyHKIIUU

®yH- | Haamuce Ha OnucaHue
KIys | HWHAMKaTOpe
OmpenenisieTr cmoco6 ympaBieHWs: KoMmaHZa “‘PabGora” mojaeTcd MeCTHO WJIH
JHACTAaHLLMOHHO
3HavyeHue Hagnuch IlosicHeHue
F1 croco6 yp. 0 TyMG1ep Komana "‘I’Da60Ta"”noaaeTc;1 nepeltz:o,aoz\’/[ PYKOSITKH
TyMOJepa “PaboTa” B moJioxeHue “Bkj
Komanga “PaboTa” mogaeTcs nmyTeM 3aMbIKaHHSI KJIEMM
1 JOUCTAHIIMOHHO o
6 ¥ 7 KJIEMMHOM K0JIOAKHU X1 nJiaThl yrpaBJeHUs
2 modbus KoMmanjia “PaboTa” nojaetcs no unrepdeiicy RS-485
OnpefensieT curHaJjl ynpaBJ/ieHUsl BbIXOAHBIM HalpsKeHUueM
3HaueHue Hagnucoh [TosicHeHue
CurHas 3aaHusl U3MEHSETCS HaXKaTHeM KHOMOK “>” U
0 KHOIIKU = ‘“»
HaxkaTue “>” yBeJIMUMBaeT BbIXO/[HOE HANPsKeHUE
HaxkaTue “<” yMeHblIaeT BbIXOJHOE HaNpsKeHUe
CurHan 3aZjaHusi U3MEHSETCs IOBOPOTOM pY4YKH
IIepeMeHHOT0 Pe3UCTOpa, pa3MellleHHOr0 Ha JINIeBOU
1 BCTP.PE3UCTOP | MaHEJHU. [TonoxxeHue “Mun” COOTBETCTBYET
F2 CUTHaJ yIp. MUHHMaJIbHOM BeJIMYMHE 3a/laHus, NoJioxKeHue “Makc”
— MAaKCHMMaJIbHOU BeJIMYMHE 33/JaHUS.
CurHan 3aJlanus NoJaeTcs BHEIUHUM HanpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJj 3ajlaHud noJlaeTcs TOKOM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHus N0JaeTcsl TOKOM ynpanJjeHus 4-20 MA
CurHan 3afaHHUA NOJAETCAd BHEIIHUM IlepeMeHHbIM
5 eBSI;eCT(') Pe3UCTOPOM. Pexomenpyemoe 3HayeHue
p p CONpPOTUBJIeHUs 3TOr0 pe3uctopa 1..10 kOm
6 modbus CursHas 3a/iaHus nojiaetcd no uHrepdeiicy RS-485
OnpefensgeT noBejeHHe BBIIPSAMUTEJA NOCAE NPONAKU HANPSKEHUSA CUJIOBOW CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”
F3 aBT.BKJI. 3HaueHHe Hagnucek [TosicHeHue

Eciu [IpoBaJ1 HaIpAXeHUA [AJUJICA MeHee 2 cek -
BbIXOJJHOE€ HaIllpAXEHHWE€ CKAYKOM BO3BpAUId€TCA Ha

0 BKJIIOUEHO
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NpPEXHUU ypOBEHb.

Eciu mnpoBan HampsbkeHUs Jnics 6oJsiee 2 cek -
NPOUCXOAUT aBTOMAaTUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin mpoBan HamnpspkeHUs [JJWICA MeHee 2 CeK -
BBIXOJIHOE HaNpshKEHMEe CKayKkOM BO3BpalllaeTcs Ha
NpPEXHUU ypOBEHb.

1 oTk/Jo4yeHo | Ecium mpoBan HanpsbkeHuss Jiuicsd 6ojiee 2 cek -
aBTOMAaTHYECKUH Iepe3anycK He MPOUCXOAUT; YTOObI
nepedTd B pexuM “PaboTa” HYXHO MOAATh KOMaHAY
“Cton”, mocJie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUPyeMOro peJie
3HavyeHue Hagnucek IlosicHeHue
0 OTKJIIOYEeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NepeXo/ie B PEXUM
F4 1-e pesie 'OTOB “T'oToBHOCTB”
2 CHTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
ABAPUA “ABapus”
OnpenesisieT ycjioBUe cpabaThIBaHUSA 2-T0 NIPOrPaMMUPYEMOro peJe
3HavyeHue Hagnucek ITosicHeHue
0 OTKJIIOYEeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CHTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOJIE B PEKUM
F5 2-e peJie I'OTOB “I'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT NIPHU NepexXo/ie B PEXUM
PABOTA “Pa6oTa”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOJIE B PEKUM
ABAPUA “ABapus”
OnpepenisieT ycioBUe cpabaThiBaHUs 3-T0 IPOrpaMMUPYEMOro peJse
3HaueHHe Hagnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MePEXOIE B PEKUM
F6 3-e peJsie I'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NepeXo/ie B PEXUM
PABOTA “Pa6oTa”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOJIE B PEKUM
ABAPUA “ABapus”
OnpepensieT cnoco6 $pa3supPOBKHU BLINPSIMUTEISI OTHOCUTENLHO TpaHchopMaTopa
3HaueHUe Hagnucek [TosicHeHue

0 [Ipssmasa Y/Y | CoeguHeHHe 0OMOTOK TpaHcdopMmaTopa 3Be3na/3Be3na
0e3 HHBEPCUH

77 basMpoBKa 1 O6paTHas Coe,Lu/IHerIe 06MOTOK TpaHchopMaTopa 3Be3/1a/3Be3/1a C
Y/Y MHBepcuen

2 [Ipsimasa Y/D | CoenuHeHue 00MOTOK TpaHchopMaTopa
3Be3/a/TpeyroJbHUK 6e3 UHBEPCUH

3 O6parTHas CoeauHeHHe 00MOTOK TpaHchopMaTopa

Y/D 3Be3/1a/TpeyroJbHUK C UHBepCcUen
OnpenesisieT BEJIMUYUHBI, BEIBOAYMbIE HA JUCIIEN
3HavyeHue Hagnucek ITosicHeHue
WUupaunkanus MOCTOSHHOM COCTaBJIAOLLEN 5
F9 WHAUKaLWs 0 [+U - d+rms | cpegHeKBaipaTUYHOrO 3HAUYEHUS TOKA U HanpshkeHus Id,
Irms, Ud, Urms

1 1+U—d WHaukanusi TMOCTOSIHHOW  COCTaBJISIOIIENR TOKa U

Hanpshkenus Id, Ud
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I/IH,Z[I/IKaLlI/IH CpeJHEKBaAPATUIHOI0 3Ha4Y€HHd TOKa U

2 [+U - rms
HanpsbkeHud Irms, Urms

BpEMH IIJIaBHOT'O BbIXOJA HANPAMXEHHA Ha BaﬂaHHbeI YPOBEHbB. ﬂI/IaHaSOH 3HaYeHUH

F11 IJIaBH. My CK
y dyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMa nmiaBHOrO CHWXKEHUs HaNpsyKeHUS [0 MUHUMAaJbHOrO0 3HadyeHus. /[uana3oH
F12 | nJaBH. BBIKJIL. o
3HaueHu ¢yHkiuu ot 0 1o 25 cek c marom 0,1 cek
MuHuMaibHOe 3HaYeHHe CUrHaja 3afaHusd B %. /luana3oH 3HaueHUd GyHkuuu oT 0%
F15 | HwxH.pejen 0 0
J10 100%, Ho He GoJsiee 3HaueHus1 yHKIUU F16. luckpetHocts 0,1%
MaxkcruManbHOe 3HaYeHue CUrHasa 3aJaHus B %. [/luana3oH sHadeHud ¢pyHkuuu ot 0%
F16 | Bepx.npenen o o
J1o 100%, Ho He MeHee 3HaueHUus yHKuM F15. luckpetHocts 0,1%
OyHKIMA BKJKOYAET PEXUMbl CTAaOWJIM3ALMU WM OFPAaHUYEHUS] TOKA, HANPSKEeHUs,
MOILHOCTH
3HavyeHue Hagnucek IlosicHeHue
0 HeT PeXMMbI OrpaHUYeHHUs WK CTA0UIN3AIMU OTKJII0YEHBI
1 orp Id PexxuM orpaHu4yeHHs] TOCTOSIHHOW COCTaBJISIOIIEN
p BBINPSIMJIEHHOTO ToKa Id
2 orp Irms PexxuM orpaHu4yeHHUsl Cpe/lHEKBAJIpaTUYHOr0 3HAYEeHUS:
p BBINPAMJIEHHOTO TOKa Irms
3 c1a6 1d PexxuM cTabuivM3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
BBINPSIMJIEHHOTO ToKa Id
PexxuM cTabuiusanuu cpeHEKBA[PaTUUHOTO 3HAYEHUS
4 ctab Irms
BBINPAMJIEHHOTO ToKa Irms
5 orp Ud PexxuM orpaHu4yeHHWs TOCTOIHHOW COCTaBJAIOILEN
p BBINpsIMJIEHHOTO HanpsixkeHus Ud
F17 pexxum 6 Orp Urms PexxvM orpaHuyeHusl CpeJJHEKBAaJpaTUYHOTO 3HAYEeHUs
p BBINpAMJIEHHOT0 HanpskeHusa Urms
v 126 Ud PexxuM cTabuav3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
BbINpPsIMJIEHHOTO HanpsixkeHus Ud
g c1a6 Urms PexxuM cTabuiusanuu cpeHEKBA/[PAaTUYHOTO 3HAYEHUS
BBINpPsIMJIEHHOT0 HanpsikeHus Urms
PexxuM cTabuivd3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
9 ct. lorp Ud
BBINPSAIMJIEHHOTO TOKa Id c orpannyenHuem Ud
PexxuM cTabuiuzanuu cpeJHEKBa[PaTUUHOTO 3HAYEHUS
10 ct.l orp Urms
BBINPSMJIEHHOT0 ToKa Irms c orpanuyenuem Urms
11 1. U orp Id PexxuM cTabuiv3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
) p BhINpsiMJIeHHOT0 HanpsikeHUst Ud c orpaHudyeHueM Id
PexxuM cTabuIM3alMU CPeJHEKBAAPATUYHOTO 3HAUYEHHUS
12 ct.Uorp Irms | BeipsaAMJieHHOro HanpsbkeHuss Urms ¢ orpaHu4eHHUEM
Irms
DyHKIMS onpefiesisseT CKOPOCTh U TOYHOCTh CTAOU/IM3aLNU UM OTPAaHUYEHHUS
0 MegsienHas | MeasieHHasi cTabU/IM3alHs, BBICOKAsi TOUHOCTh
1 cpeHss CpenHss cTabuau3alys, cpe/iHsisi TOUHOCTh
2 ObICTpas BoicTpas cTabuin3alys, HU3Kas TOUHOCTh
F18 | crabuiusanud
3 R —— BoicTpass mnpu OOJIBIIUX OTKJOHEHUSIX OT VCTaBKH,
MeJlJIeHHas MPU MaJIbIX OTKJIOHEHHUIX
AHanornyno rubkas 1, HO ¢ TOpaszo MEeHbUIUM
4 rubkas 2 o
OBICTPOIEUCTBUEM
OnpenesisieT MHHMMaJbHOEe 3HAueHHE HaNpPSKEHUST Ha Harpyske B pexume
F19 H.npefen U | ctabuansanuu HanpspkeHUs. 3HadeHHe (QYHKLUMM He MOXEeT NPEeBbICUTb 3HAYEHHE
dyuknuu F20
OnpenenisieT MaKCcMMaJibHOe 3HayeHUe HaNpshKeHWsT Ha Harpyske B pexume
F20 B.pefien U | cTabuivsanuu HanpspkeHUs. 3HaueHUe QYHKIUU He MOXKET ObITh MeHbllle 3HaYeHUs
dyuknuu F19
F21 H. npegen | OnpejiesisieT MUHUMaJIbHOE 3HAaYEHHE TOKA B Harpy3Ke B pexXUMe cTabUJIM3alMH TOKa.
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3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHHue PyHKIuU F22

Onpe,qenﬂeT MaKCUMaAJIbHO€ 3Ha4Y€HHE TOKA B HArpy3Ke B peXXuMme CTa6I/IJII/I3aU,I/II/I TOKa.

F22 B. ipejien | 3HaueHue QPYHKIMU He MOXKET NPEeBbICUTh HOMUHA/JIbHBIA TOK BBINPSIMUTEJS U He
MOXKET OBbITh MeHbllle 3HaYeHUs1 PyHKUuH F21
QyHKIMSA BKIKYAET WKW OTK/II0YAaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gas”
3HayeHHe Hagnucek [TosicHeHue
F92 | koHTpoJb das
0 BKJIIOUYEHA 3almuTa BKJIKYEHA
1 OTKJ/IIOYeHa | 3alyTa OTK/IKYeHa
OnpejensieT cnoco6 U3MepeHHUs BBIXOJHOTO ToKa Id
3HavyeHUe Hagnucek [TosicHeHue
0 JaTuukK I+ U | BeixogHONW TOK paBeH NOJAycyMMe HW3MepeHUu#
I- "nocoBoro” v "MuHycoBoro” gatuukoB Id = (I+ul-)/2
F94 | WUsmepeHue | BbIXo/lHO!1 TOK paBeH [OKa3aHUsIM “TJIIOCOBOro”
1 JaT4ukK [+
JaTtuyuvka Id =1+
2 naTanK I- BbIXO/JHOM TOK paBeH IOKa3aHUAM ~MUHYCOBOT0”
natyuka Id =1I-
3 HeT Bbixo/1HOU TOK paBeH HyJwo, Id =0
BKJIFOYAeT WJIM OTKJ/II0YAEeT 3alUTY OT IOTEPU U3MepeHHUs1 BbIX0AHOro HanpspkeHus Ud
FO5 3amura Ud 3HaueHUe Hapnuce
0 BKJI 3aluTa BKJIOYeHa
1 OTKIJI 3alnuTa OTKJAYeHa
3anuch B NaMATh 3aBOJCKUX HAaCTPoeK( 3HaYeHHUU 10 YMOJYaHUIO)
3HayeHHe Hapgnucek [TosicHeHue
0 HeT 3HaueHUs BcexX MPOrpaMMHUpPyeMbIx OQYHKIUNA He
V3MeHseTcs
Bce nporpaMMupyemble byHKIMU NPUHUMAKOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojicKoe
3Ha4YeHUe 3Ha4YeHUe
F1 0 F17 2
Fo8 3aBOJ,. HAaCTp. 2 1 F18 1
F3 0 F19 0
1 Aa F4 1 F20 Uriom
F5 2 F21 0
F6 3 F22 IHOM
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 OnpepensieT ajipec ycTporcTBa B ceTu RS-485, 3Hauenus ot 1 o 247
OnpeneisieT CKOPOCTb NepeJiauu JaHHBIX 10 ceTH RS-485
3HadeHUe Hapnuce
0 1200 6uT/C
1 2400 6ut/c
2 4800 6uT/C
F100 | RS-485 ckop 3 9600 6uT/C
4 19200 6uT/C
5 28800 6uT/C
6 38400 6uT/cC
7 57600 6uT/c
8 76800 6uT/C
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9 | 115200 6ut/c
F102 kI + Onpenensier k03$PUIIMEHT MepeAayd MO TOKYy MeXJy H3MepeHHbIM 3HauyeHUeM
F103 KkI - CWTHaJla C JJaTYMKa TOKAa W MOKa3aHUSIMHU TOKa Ha AuCIUiee Mo “miocy” U “MuHycy”
COOTBETCTBEHHO. Ha mnpeAnpUATHM H3rOTOBUTEeJle OOBIYHO BBICTaBJEHO 3HauyeHUe
6sn3koe kK 1,00. [lnanmazon 3Havyenuii ot 0,5 10 1,75
F107 kU Onpenensier  k03pPUIIMEHT TMepeAadyd MO0 HANPSKEHUI MeXJy HW3MepeHHbIM

3HAYeHHUEM M NMOKa3aHUSAMH Ha JUCIJIee HanpsbkeHus. Ha mpenpusTHX U3rOTOBUTEJE
0OBIYHO BhICTaBJIeHO 3Ha4YeHHe 6au3koe K 1,00. Jluanazon sHayeHuit ot 0,5 0 1,75

8. UnauKanusa JaHHBIX HA JUCIIee

B Ta6uiuiie 8.1 npuBeieHbl 0TOOPaXkaeMble Ha JUCILIee JaHHbIe IJs1 BCeX PEXXHUMOB.

Pexxum OTobpakaeMble JJTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroijero curHaja, Hampumep, Usz=50%,

U3=250 B, I3 = 66 A.

[IporpammupoBaHnue | F2 - curnan ymp.

1-a cTpoka Koj QyHKIMM U ee cOKpalleHHOe Ha3BaHUe, HAllpUMeD,

2-4 CTPOKa 3HA4Y€HHe (l)YHKLU/II/I N KpATKOe€ IIOACHEHHE

1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsa

2-1 cTpoka BesnMyuMHa TOKa Harpy3KH, BBIXOJIHOTO HaMpPsHKEHUS
TeMIepaTypa paguatopa Hanpumep, [d=45 A, Ud=100 B( nocTtosiHHas
coctaBiagwmas), Irms=50 A, Urms=150 B( cpeaHekBajpaTHUYHOE
3HavyeHue), Tp=35 C.

OToGpakaeMble Ha AuCILJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCSH.

PaboTa Ny
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YTo6bl OTMeHUTb QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

9. Bo3MoOKHble HEUCIIPABHOCTH U CIIOCOGBI UX YCTPAaHEHUA

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6JII/ILle 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
WHJMKaTope
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3MoxHasA npu4YMHaA JdencTtBus
HanpsikeHHe Ha BBINIPSIMHUTEJIb He | YOEIUThCS B MOJKJIOYEHUH
MoJaHo HanpsiKeHus, NPaBUJIBHOCTHU
. MOJIKJIFOYEeH s
Om?2 HeT CUJIOBOU ceTH! " =
He BkJII0OYEH aBTOMaTUYECKUU | BKIHOYUTH aBTOMaTHYECKUH
BBIKJIIOYATEJb BBIKJIDYATEJb
C/JIMIIKOM HHU3KO€e Halpsi>)KeHUe Y6enuThcs, 4TO HANPSPKEHHE B CETU
6oubire 100 B
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Om3 npoBaJ Bo BpeMsi paboThl ObLI1 3adUKCHPOBAH NMPOBaJl HANPSKEHHUS NMUTAHMSA
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HanpsikeHus! CUCTEMbl  yNOpaBJieHUs  WJW  MpPOBajJ  CUJIOBOTO  HaMNpsHKEHUS
JUIMTENbHOCTbIO  GoJsiee  2-X  cekyHJ. [lanbHelllllee TMoBeJieHUE
BBINPSIMUTENSA onpejensercd 3HadyeHueM ¢yHkuuu F3. Ecam F3=0, To
YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyu
F3=1, To BhinpsAMUTENb BOWJET B pexkuM “['OTOBHOCTBL” MocJje Nmojayu
koMaHgb! “Ctomn”
TeMnepaTypa oxsaxawuiero paguatopa gocturJa 80 C.
Bo3MoxHasA npu4YMHaA JencTtBus
Heucnpasen BEHTUJISATOD | Y6eauThcs B HCNIPaBHOCTH
OXJIDKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCTUTH BEHTUJISIIIUOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
Ow4 neperpen!
BeinpsiMuTesib pa3MelleH B IJIOX0 | Y6eAUTbCs, 4YTO  TeMIilepaTypa
BEHTWIMPYEMOM WJIM JKAapKOM | OKpYKalollero BO3/1yxa He
MecTe npesbimaer 40 C. YcTaHOBUTH
BBIIPAMUTENb B Jpyroe MecCTOo,
NPUMEHUTh BHEIIHUHN 06/1yB
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [IpouucTUTh MeXILJIaTHbIEe
HET CBSI3U MEX/Y
Om5 iaTamu! JPpYyT C APYTrOM JJaHHBIMU pasbeMbl, eC/IM OIIMOKA He UCYe3aeT
— OTIIPaBUTh B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BbIXOJ, BBINPSMUTEA
BBINIPSIMUTEJIS Ha HaJiuuue Mexxpas3HoTo
o7 KopoTkoe KOPOTKOTO 3aMbIKaHUS u
m 3aMblKaHue! 3aMbIKaHUA Ha 3€MJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa HarpysKu | YMeHbUIUTh BBIXO/THOE
NpeBbIlIaeT HOMHUHAJBHBIA TOK | HaNpsKeHUE; YBEJINUUTD
Om10 [leperpy3ka BBINPSAMUTEJIA B TeyeHHe | COMPOTUBJIEHUE HAaTPY3KHU
JUIUTEJIbHOTO BpeMeHHU
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
OpuH M3  JJaTYMKOB  TOKa | YCTaHOBHUTH 3HaUeHUs QYHKIUU
HeWclpaBeH WU usMepsieT ToK B 2 | F94=1 u F94=2 v onpegenuthb
Ow 12 HeHCIpaBeH pasa 6oJIbllle IPyTroro HEeUCHpaBHbIN JaTYUK, HACTPOUTD
JaT4uk Toka Id
MOKa3aHUs TOKa C JaTYMKa WU
3aMEeHUTb ero
HeucnpaBHOCTB B uenu | [Ipo3BOHUTE Llenb U3MepeHUs,
Om 13 HeT uaMmepenusi Ud | usmepenus Ud MPOBEPUTH Pa3beM B ILJIATE

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

BelnpsiMuUTeIb HE BOCIIPUHUMAET KoMaHay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha BBIPSIMUTEJb

[IpoBepUTH MOCTyIJIEHWE KOMaH/bI
paboTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUS; y6eaUThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpOBaHa
¢yuknua F1 - BweIGop cmoco6a
10/1a41 KOMaH bl

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F1; npyu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEeHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

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

Bo3MoxHasg npu4MHA JencTBus
HeT omm60k - >
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
ynpaBJeHUsT WJW HUX HEBEPHOE | MPaBUJIbHOCTh NOJKJIIOUEHUS
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MNOoAKJ/JIIDYEHH e

1eney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3HayeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0l1ero CUrHajaa

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEeHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSS
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

HeT omin60ok

BeImpssMUTENIb MEpPeXoAuT B pexxuMm “PaboTa”, curHaa ymnpaBJ/ieHUS

NPpUCYTCTBYET U HW3MEHAETCA, Har
HalopAXeHHd HET

Py3Ka NOAKJ/IIOYE€Hd, HO Ha BbIXOZeE

Bo3MoXkHas NpUIUHaA

JencrBusa

HencnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

BkirounTh aBTOMaT QF2,
MpPOBEPUTh HaJUUMe HaNpsKeHUs
220 B Ha koHTaKTax aBToMaTta QF2

Haxxata  kHomka  “ABapuiiHoe
oTkJo4YeHue”

OT>XaTb KHOIKY

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

[Ipu paboTe BBIIPSAMUTENb [EPUOJUYECKH “3aBUCAeT’, JaHHble Ha
WH/JMKaTope OGHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHMMAIOTCS C 3aN103/JaHHEM UJIH HEBEPHO

Bo3MoxHasg npu4MHaA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe ToOMeX U IMpPOBaJIOB B
nepuojUYecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HanpsHKeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIUEHUS JPYToro | OT Apyroi JUHUHU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
annapaToB)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

[Ipy nosaye HanpspDKEHUsS] HA BBIIP

SIMUTE/Ib Ha HarpysKe NpPUCYTCTBYET

HanpsbKeHUe, XOTsA KoMmaHza “‘Pabora” He 10JjaHa, BBINPAMHUTED

HaXoUTCs B pexkrMe “I'oTOBHOCTB”

Bo3MoxkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHnoe NOJK/IIYEHNE
Harpy3kKu

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHUA HAT'PY3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

[Ipu pa6oTe BbIIPSMUTEJIS] BBIKJIIOY

aetcs aBTomat QF1

Bo3MmoxHag npuYMHa

JeiicTBusa

C/IMIIKOM GOJIBIION TOK HAarpy3Ku

Y6eauTech, YTO TOK Harpy3Kud He
NpeBbILIAeT HOMHHAJIbHBIA  TOK
JIAHHOUW MOJIeJI BBINPSIMUTEJIS.

KOpOTKOE 3dMblIKaHHE€ Ha BbIX0/ €

“IIpo3BOHUTE” BBIXOJ, BINPSIMUTEJIS

HEI/ICI'IpaBHOCTb dBTOMATa

3aMeHUTb aBTOMAT

Haxxata  kHomka "ABapuiiHoe
oTKJoYeHue”

OTxaTb KHOIIKY "ABapuiiHOe
OTKJIloYeHue”
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10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHU4Yeckoe 06GCIYKMBAaHUE BBINPSIMUTEJSI NPOU3BOAUTCS He peke OJHOr0 pasa B
IIeCTh MeCsIeB U BKJIIOYAET B CeOs:

A) KOHTPOJIb KpelJieHus;

B) KOHTpPOJIb 3JIEKTPUUYECKUX COEIMHEHUH, TOATSIYKKA BUHTOBBIX COeJJUHEHUH;

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa BBIIPAMUTEIA

11.1 Ha kaxabli1 BbINPSIMUTEJb HAHOCATCS:

A) Ha3BaHUeE BbINIPSAMUTEJIS;

B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3alIUTHI KOPIYCa;

/1) 3aBoACKOM HOMED;

E) roa usrotoBJieHus.

12 YnakoBKa 6J10Ka
12.1 YnakoBKa BBIIPSMUTE/SI NPOU3BOAUTCA B KapTOHHYI KOpPOOKY WJ/IM JlepeBSHHbIN
ALIUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 BeImpsiMUTeEJIb XPAaHUTb B 3aKPBIThIX MOMeIeHUS X B KAPTOHHBIX KOPOOKAaX WU
JlepeBSIHHBIX SIIUKAX MPU CJIeAYIONUX YCIOBUSX:

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

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

Bo3yx B NOMeLeHUU He J0J/DKEeH COZepaThb MbLIM, MTapOB KUCAOT U ILeJIoYel, a Takxke
ra3os, BbI3bIBaIOIIUX KOPPO3HUIO.

13.2 BeinpsAMUTEb B YIAKOBKE TPAHCIOPTHUPOBATH NMPHU TeMiepaType oT -25 g0 +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temnepartype 35 C.

13.3 TpaHcnopTUpoBaHHe [JONyCKaeTCd BCEMHM BHUAAMHU 3aKpbITOrO TPaHCIOPTA.
TpaHcropTHpoBaHHe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repmMeTu3npoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TBH-12IT-460-A ... e 1 .
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1 wr.
|1 =00 1 (0] s PP TRPRP 1 wr.
KUTHOUM ..ot e e e e e e 2 T

15 lF'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBIN CPOK 3KCIJIyaTaluu 12 MecsleB CO AHS MPOAAXKH, TPU COOJIOJeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.
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15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIZIEHUH T0JIb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PEMOHT UJIU 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipu MexaHHWYeCKUX U UHBIX NOBPEXJEeHUAX YCTPOUCTBA 10 BUHE NOTPEOUTENA.

e Ha npegoxpanurenu.

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

e B ciyyae u3aMeHeHUs KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opysoBaHHe UM €r0 KOMILIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HAapyLIEeHUU
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHbIN OCYIIECTBJSETCS Ha MpPeJNpUSITHU
WU3TrOTOBUTEJIA.

15.5 B ciydyae Heo6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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