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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 Jasee mo Tekcty “TBH-12I1-1000-A”, “BbhinpsaMuUTeNb” 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 xapakrepuctuku TBH-1211-1000-A

KosinuectBo ¢das

3

CeTb

BTopuyHasi 06MOTKHU IByXOOMOTOYHOTO
TpaHcopmaTopa “3Be3aa” U “TpeyrojibHUK”
3x380 B, 50 I'g

BrixoZjHOE HallpsiXKeHHe 0..1000B
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 HasHayeHue
KneMMHuK llenb
KJIEMMbI
XT1 1 +U BbIX Jns coenuHenus ¢ Harpy3skoii( Beixos “nitoc”)
XT1 2 - U BbIX st coeuHeHus ¢ Harpy3koi( Beixog “MuHyc”)
XT2 1 A 151 nener CHHXpOHU3al WU C CEThIO
XT2 2 B s ener CMHHXpOHU3al WU C CETHIO
XT?2 3 C s eneil CHHXpOHM3al MU C CEThIO
XT3 1 +U BbIX CBsI3b MexAy Kadpamu
XT3 2 - U BbIX CBsi3p MexAay mkadpamu
XT4 1 Yup. } CBs13b MexAay mkadpamu
BeJJOMbI
XT4 2 Pa6oTa CBs3b Mexay mKadpamu
XT4 3 B pa6ote | CBsA3b MexAy mKadpamu
XT4 4 GND CBs13b MexAy 1Kadpamu
XT5 1 L Jlna coeqHeHud c nyabToM Y
XT5 2 ['oToBHOCTB | [ly1d coefuHeHUd ¢ nyJbTOM 1Y
XT5 3 Pa6oTa Jl1is coeluHeHUs € yibToM 1Y
XT5 4 ABapus A coegruHeHud ¢ myabToM Y
XT5 5 3V s coeguHenus ¢ nyabTom Y
XT5 6 Rymp Jg coeguHenusd ¢ nyabtoM Y
XT5 7 GND Jiga coegHeHusd ¢ nyabToM Y
XT5 8 N/ [nda coeqrHenud ¢ nyabToM Y
XT5 9 JKpaH Anda coequHeHud ¢ nyabToM Y
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XT6 1 V+ Jiga coeguHeHud ¢ nyabtoMm /1Y

XT6 2 V- Jiga coeguHenud ¢ nyabtoM 1Y

XT6 3 Al Jiga coegriHeHusd ¢ nyabtoM Y

XT6 4 A2 Jiga coegrHeHusd ¢ nyabToM Y

X1 1 3B Hanpsixkenue 3 B 1 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ucropa

X1 2 Uynp Jig nogauu aHasorosoro curdaza 0..10 B

X1 3 lynp s mofauu aHasioroBoro curHaza 0(4)..20 MA

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 5 AGND 061Kt AJ151 aHAJIOTOBOT0 CUTHAJIa yIIpaBJIeHUs

X1 6 Ay g moa4yy CUrHajia AYMCTAaHIMOHHOIO yIIpaBJeHUs

X1 7 GND O061mui

X4 1 HP P1 HopmanbHO-pa30MKHYTbINA KOHTAKT 1-ro
NpOrpaMMHUpPYyeEMOro peJjie

X4 2 O6mui P1 | O6uMii KOHTAKT 1-ro NporpaMMHUpyeMoro peJie

X4 3 H3 P1 HopmasnbHO-3aMKHYTbIN KOHTAKT 1-ro
NpOrpaMMHUpPYeEMOro peJjie

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

X4 5 O6muit P2 | O6uiMii KOHTAKT 2-T0 NIPOrpaMMHUPYeEMOro peJie

X4 6 H3 P2 HopmanbHO-3aMKHYTbIN KOHTAKT 2-T0
NpOrpaMMHUPYEMOTro peJjie

X4 7 HP P3 HopmanbHO-pa30MKHYTbIA KOHTAKT 3-TO
IpOrpaMMHUpPyeMOro peJje

X4 8 O6muit P3 | O6uMil KOHTAKT 3-r0 IPOrpaMMHUPYEMOro peJie

X4 9 H3 P3 HopmasnbHO-3aMKHYTbIN KOHTAKT 3-T0
IpOrpaMMHUpPyeMOro peJje

3.5 Bbi6op cnoco6a nojja4y KoMaH/j

KoManay “Pa6oTa” MOXXHO MoJaTh MECTHO — IIepeBOJIOM PYKOSATKH TyMOJepa “PaboTa” B
noJioxkeHue “Bki1”, MJIM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOU KoJioku X1
Ha IJIaTe yIpaBJeHus.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM yHpaBJieHHSl OCYLeCTBJISETCS
nporpaMmMmupoBaHueM GyHkuuu F1( cM. myHKT 7).

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

3.6 Bbi6op 3a/1a10111ero CUrHaJia
YnpaB/isiTb ypOBHEM BBIXOJHOTO HaNps>KEHUsl BBINPSIMUTENSI MOXXHO MECTHO WJIHU
JUCTAaHIIMOHHO. MeCTHO MOXXHO yIIPaBJISATh:

w_n o _» “u_n”

A) kHomkamu “>” W “<”. HaxkaThe W yjep:KaHUe KHONKU “>" yBeJUYUBAET 3HAYEHHUeE
3a/1a1011ero CUTHaJjIa, a HaXKaTHeE U yJiep:KaHue KHONKU “<” — yMeHbIaeT;

B) BCTpOeHHbIM IepeMeHHbIM pe3UcTOpoM. HaxoxkJeHHe PUCKU DPYYKH IepeMeHHOro
pe3rcTopa B noJsiokeHUu “Mun” u “Makc” coOTBETCTByeT MHUHUMAJIbHOMY U MaKCUMaJbHOMY

3Ha4Y€HHUAM 3a4a01ero CuruaJsa.
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[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCcTBEe VIPABJSKIIUX CUTHAJIOB MOTYT
NPUMEHSThCS:

A) ctaHzapTHBIA aHas0ToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIIYeHHs (
npunoxxeHe A) u Tabauuedl 3.3. BbI6Op HCNOJIb3yeMOTo CUrHaja OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIMCIJIee B MPOLIEHTAX, BOJIbTAxX WU amIiepax, Hanpumep U3=40%, Us=50 B, [3=30 A.

Tak)xe curHas 3ailaHusl 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 HAMPSI?KEHUsI
ompejiesisieTcss 3HayeHWeM (QYHKIMU MOBTOPHOro BKJIW4YeHUss F3, ycTaHaB/IMBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpshKeHUs JJIWJICS MeHee JIBYX CeKYH/, TO BbIXOJHOE HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YypOBeHb, ecad OoJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAabl “Pabota”
BBINIPSIMUTEJIb IEPEXOAUT B pexkuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4ecKkoe IIOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsDKeHUs JJIMJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsiKeHWe CKAYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYKMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCs cooblieHue 06 ounbke. B TakoM MmoJiokeHUH BhIPSIMUTEb 3a6J10KUPOBaH U Ha
Harpyske HeT HanpskeHUs. YToObI ero pa36/J10KMpPOBaTh, HYXKHO MoJaTh koMaHAy “Cton”, mocie
4yero BbINPSIMUTEJb epeiieT B pexKuM “'0TOBHOCTB”.

[IlpuMeHeHue ¢pyHkuU F3 npousitocTprpoBaHoO 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

10
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3.8 Bb160p QYHKIMY IPOrpaMMUPYEMBbIX peJie

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

A) BeinpsiMUTeIb HAX0JUTCS B pexxuMe “'OTOBHOCTB”;

B) BeinpsMuTe/b HAXOAUTCS B pexxuMe “PaboTa”;

B) BeinpsiMuTe/Ib HAXOAUTCSA B pexxuMe “ABapusi’.

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

3.9. IlocTossiHHAdA cocTaBJadOUlasd U CpeJHeKBaJpaTU4YHOe 3HaYeHUe. Bbi6op mapameTpoB
MHAWKALUU

B o06weM ciaydyae BbIXOJHOE HampshDKeHHe W TOK BbINIPSIMUTES He SBJSIOTCA
NOCTOSIHHBIMH, a COJep:KaT TOCTOSHHYI0 U IepeMeHHYI cocTaBjaswuiel. baarogaps
repeMeHHOU COCTAaBJIAILEN HAlpsX)KeHUe U TOK B Harpy3Ke UMEeKT MyJIbCUPYIOLUUN XapaKTep.

[ToaTOMy HEO6X0JUMO pa3/e/isiTh MOCTOSHHYI0 COCTABJISIIOLLYI0 TOKA U HanpsbkeHus Id u
Ud u cpesHekBaapaTuuHble 3HauyeHUs1 Urms u Irms.

Beanyunbl Ud u Id HE06X0AMMO y4UTBHIBAaTh NPU NUTAHUU OT BBIIPSAMUTENST 0OMOTOK
3JIEKTPUYECKUX MALIWH Y 3JIEKTPOMAarHUTOB, TAK KaK UMEHHO NIOCTOSIHHASA COCTAaBJIAIOILAA TOKA
onpejesisieT BeJIMYMHY MarHUTHOTO MMOTOKA, 2 3HAYUT Y 3JIEKTPOMarHMTHOTO MOMEHTA.

CpesHeKBaJjpaTUYHOE K€ 3HauyeHHe HeoOXOJAMMO YYUTBbIBAaThb, €CJAM Harpy3ka HOCHUT
aKTUBHBbIN XapakTep. OHO 3KBHMBaJIEHTHO 3HAa4eHHUIO TOKa( WJIM HaNpsKeHUs), KoTopoe OyeT
BbI3bIBATh TAKOW K€ TEeIJIOBOW HarpeB B aKTUBHOW Harpyske, Kak U CyMMapHoOe JeWCTBUE
NIOCTOSIHHOU M IepeMEeHHOW COCTaBJISIOIUN — BBIYUC/ISAETCA KaK KOpeHb KBaJlpaTHbIN U3 CYMMBI
KBa/IpaTOB IOCTOSSHHOU U IIepeMEeHHOM COCTaBJIAILIEN.

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

C nomouybio GpyHKKUU F9 MOKHO BbIOpATh NapaMeTphl AJ151 UHAUKALMU Ha IUCILIee:

- Ecnv 3Havenue F9=0, To Ha gucniee otob6paxatorcs: Id, Irms, Ud, Urms;

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

- Ecnu 3Havenue F9=0, To Ha gucniee oTob6paxkatoTcs: Irms, Urms;

3.10 CuHXpOHHM3aLUA C CETbIO
[Ipu BKJIIOYEHHU BBINPSIMUTEJSI BO BTOPUYHYI0 0OMOTKY TpaHcdopMaTopa HEOOXOJAUMO

1o/JaTh HaNpsDKeHWe CUHXPOHHU3AIMK Ha KJIEeMMHYH KoJioAKy XT3, B3siToe C NMepBUYHOU
06MOTKH( CM. cXeMy MNoJKJ4YeHHUs). Jlasee Heo6X0AMMO C MOMolblo GYHKUUU F7 BbIOpaTh
BapuaHT pa3upPOBKH, COOTBETCTBYIOIINH TUIY MOJKJIIOYEHHOTO TpaHCchopMaTopa:

0 - mpamaa Y/Y - cxemMa coeJUHeHHs OOMOTOK 3Be3jaa/3Be3ja( WU
TpeyroJbHUK/TpeyroJibHUK), 6e3 ¢pa3zoBoro c/|BUra;

1 - o6patHas Y/Y - <cxeMa coeJuHeHUs OOMOTOK 3Be3ja/3Be3ja( WM
TPEeYroJIbHUK/TPeyrojbHUK), ¢a3oBbii caBUT Ha 180 3/1.rpaaycos;

2 - mnpamaa Y/D - cxema coeiuHeHUsS OOMOTOK 3Be3/1a/TpPEYrojbHUK( WU
TpeyroJbHUK/3Be3/a), 6e3 $a30BOro CABUTa;

3 - mnpamaa Y/D - cxema coeJuHeHHs OOMOTOK 3Be3/a/TPEeyrojibHUK( WU

TpeyroJbHUK/3Be3/a), pa3oBbiil caBUT HA 180 as1.rpasycos;

3.11 Hy>KHUW ¥ BepXHUH Ipeieibl PeryJupPoBaHUd
HuwxHUNA U BepxHUHM TMpejiesibl peryJUupoBaHUs COOTBETCTBYIOT MHWHHUMAJbHOMY H
MaKCHUMaJIbHOMY 3HAYe€HUIO0 YINpPaBJSIOUIET0 CUTHaJa. YCTAaHOBKA 3THUX 3HAYEHUW IMO3BOJISIET
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YCTAaHOBUTb T'PaHMIbl [MANlAa30HA, B KOTOPOM Oy/eT BeCTUChb PEryJUpOBaHUE BbIXOJHOIO
HanpsDKeHUs1 B MPOIEHTAaX OT HOMHUHAJbHOrO. EC/IM yCTaHOBUTH 3HauyeHUE JJI1 HUXKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
JlManasoHe — OT HYJIsSl 10 MAKCUMaJIbHOT'0 BBINTPSIMJIEHHOTO.

JluckpeTHOCTb perysimpoBanus coctapset 0,1%.

3ajjlaHve 3HaYeHUW HUXKHETO0 M BEPXHEro NpeJiesioB peryJupoBaHus i $a3oBOro MeTo/a
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.12 PexuM orpaHUYeHUs TOKa

[Ipeo6pa3oBaresb MOXeT paboTaTb B peXMMe OTPaHHYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS T03BOJISET
TOYHO OTpPaHMYMBAaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHHAJIBHOTO, TEM CaMbIM
usberaTb cpabaTbhlBaHUs 3allUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUs
BKJIIOYAEeTCA U OTKJIIOYAeTCsd NporpaMMUpoBaHUeM ycTaBku F17, a BeJlM4MHA MaKCMMaJbHOTO
ToKa 3aAaeTcs yctaBko F22( cm. nyHkT 7). [Ipu F17=1 orpanuuuBaeTcs BesuduHa Id, a npu
F17=2 - BesinunHa Irms.

3.13 PexxuM cTabuaM3aIMU TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJdwpllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4TOObI MOJAAEP)KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLUuU
TOKa - 2% OT HOMMHAJBHOTO TOKa peryJsaTopa, BpeMs CTaOWJM3alUM TOKa NPHU CKaudKe
CEeTeBOT0 HaIpshKeHUsl WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3afaHus oTobGpakaeTcs B
aMnepax, HanpuMep I3 = 27 A, OyHKIUA BK/IOYAETCd U OTKJIIOYAeTCsd MPOrpaMMHUpPOBaHUEM
yctaBk4 F17, a BeJIM4MHA MUHUMAJIBHOIO M MaKCUMaJIbHOTO TOKA 3aaeTcd ycTaBkaMu F21 u
F22( cm. nyHkT 7). [Ipu F17=3 crabunusupyetcs BennuyuHa Ild, a npu F17=4 - Besinurna Irms.

3.14 PexxyM OorpaHUYeHMs HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HANpPSKEHUs, B KOTOPOM

cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKMM 0060pa3oM, 4TOObl BbIXOJHOE HANpsh>KEHWE Ha Harpy3kKe He MPEeBBbICMJIO 3aJlaHHOe
3HayeHUe. PyHKLUSA BK/IOYAETCA U OTKJOYaeTCs MNporpaMMupoBaHueM ycrtaBku F17, a
BeJIMYMHA MaKCUMaJIbHOrO HamnpsbkeHUs1 3aaaeTcs yctaBkodl F20( cMm. nmyHkT 7). [lpu F17=5
orpaHuuuBaeTtcs BesnunHa Ud, a npu F17=6 - BesinuuHa Urms.

3.15 PexxuM cTabuaM3aliy HanpsiKeHUs
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HAaNpsKeHHs, B KOTOPOM

CUCTeMa ylpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBUe HAa THUPUCTOPHI
TaKUM 00pa3oM, 4YTOObl NOAJAEPKUBAThb HaNpshKeHUWe Ha Harpyske Ha 3a/laHHOM YpOBHe.
ToyHOCTh cTabuaM3aLUM HanpsKeHUs - 2% OT HOMMHAJIBHOTO HAINpsKeHUsl CeTH, BpeMs
CTabuIN3al MU NIPU CKayKe CETeBOro HalpshKeHUs WM Harpysku Ha 10% - 2.3 cek. Curhan
3aaHus oTobOpakaeTcd B BoJjbTaX, Hampumep U3 = 150 B. ®yHKuus BK/IOYaETCA U
OTKJIIOYAEeTCA MNporpaMMHUpoBaHHeM ycTraBku F17, a BeJMYMHA MHUHHUMAJIbHOIO %
MaKCMMaJIbHOTO HamnpshkeHUWM 3agaeTcsa ycrtaBkamMu F19 u F20( cM. nyskTt 7). I[lpu F17=7
ctabunusupyetcd BeandrHa Ud, a npu F17=8 - BesimunHa Urms.

3.16 PexxuM cTabUIM3alMU TOKA C OTPAHUYEHHWEM HaNpsKeHUs
[Ipeo6pasoBaTesib MOXKeET paboOTaTh B peXUMe CTAaOWJIM3alMM TOKa C OJHOBPEMEHHBIM
OrpaHUYEHHEM HaIpsKeHHUs, B KOTOPOM CHCTeMa YINpaBJeHUs aBTOMAaTU4YEeCKHW H3MeHsSeT
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yOpaBJisilolilee BO3JEUCTBUE HAa TUPUCTOPbl TAaKMM 00pa3oM, 4YTOObl MOAJEpPKUBATb TOK
HarpysKu Ha 33/JaHHOM YpPOBHe, O/JHOBPEMEHHO C 3TUM He J0NMyCKasl MpeBbIlIeHUs] YCTaBKHU 1O
HanpspkeHuto. CUTHa/ 3aZlaHusl OToOpaXkaeTcss B aMmIlepax, Hampumep I3 = 27 A. OyHKUuA
BKJIIOYAETCS M OTKJ/IIOYAEeTCs NpOrpaMMUpOBaHUEM ycTaBkU F17, BesnMyrHa MUHUMaJbHOIO U
MaKCUMaJIbHOTO TOKa 3aZaeTcsd yctaBkaMu F21 u F22, makcuMasibHasa BeJIMYMHA HANPSXKEHU —
¢yukuueit F19( cMm. nyHkT 7). [Ipu F17=9 cTabunusupyeTtcs BeardurHa Id v orpanuyuBaetca Ud,
anpu F17=10 - ctrabunusupyeTcs BesrnuuHa Irms u orpanuduBaetcs Urms.

3.17 PexyM cTaOUIM3AIMY HAPSXKEHWS C OTPAaHUYeHHUEeM TOKa

[IpeobpasoBaTesb MoxeT paboTaTb B peXHUMe CTAaOUJIM3ALUM HANpsHKEHUs C
OJJHOBPEMEHHBbIM OrpaHUYEHUEM TOKa, B KOTOPOM CUCTeMa yIIpaBJeHUSA aBTOMaTHYeCKHU
VM3MeHsIeT yNpaBJisiiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 00pa3oM, UTOObI MOAJEPKUBATh
Hallps>KeHWe Ha Harpyske Ha 3aJaHHOM YypOBHe, OJHOBPEMEHHO C 3TUM He [J0IycKasd
NpeBbIlIEHHS YCTaBKU N0 TOKy. CHMrHas 3aZjlaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. ®yHkuus BKJIWOYAETCSd U OTKJIKYAeTCsd MporpaMMupoBaHWeM yctaBku F17, BesanuuHa
MHHUMaJIbHOTO ¥ MaKCUMaJIbHOrO HamnpsiKeHUWW 3ajaeTcd ycraBkamMmu F19 wu  F20,
MaKCcuUMaJibHasl BeJIMYKMHaA Toka — ¢yHKuuen F22( cMm. nyHkT 7). [Ipu F17=11 ctabunusupyercs
BesnunHa Ud u orpanmuyuBaetcsa Id, a nmpu F17=12 - crabuausupyercd BequyrdHa Urms u
orpaHuyuBaeTtcd [rms.

3.18 YcTaHOBKA CKOPOCTHU OrpaHUYEeHHUS U CTabUIN3aUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTabGUIM3aLUH(
OrpaHUYeHMs) 3aZlaHHBbIX BeJUYMH. [lna 3toro uMeerca QyHkuusa F18, kotopasa MoxeT
NPUHHAMATh 3HAYEeHHUH:

- 0 - MmegsieHHasA. CKOPOCTb CTaOMJIM3aL UM UM OTPaHUYEHUSI MAaKCUMMaJbHO MeJJleHHas,
IpyU 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3alUM. TOYHOCTb CTAOU/IM3ALUU
HanpshKeHUs WM TokKa - 1% OT HOMHHAJIbHOTO HaNpsKeHUs CeTH, BpeMs CTabuJIM3aluu NpU
CKayKe CeTeBOr0 HanpshkeHUs Wi Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYEHUs CpejAHsAsA, NPU 3ITOM
JlOCTUraeTcsl CpesHAs TOYHOCTb CTAbWIM3alMUd. TOYHOCTb CTAOMJIM3aLUM HANPSXKEHUS WU
TOKa - 2-3% OT HOMHHAJIbHOTO HaNpsXKeHHUsl CETH, BpeMsl CTabUIN3al MU IpU CKayKe CeTeBOro
Hanps>KeHus1 WU Harpysku Ha 10% - 3.4 cek;

- 2 - opicTpast. CKOpOCTh CTabUIM3AL UM UJIU OTPAaHUYEHHUS ObICTpasi, MPU 3TOM TOYHOCTh
CcTabuan3anMy HU3Kasd. TOYHOCTb CTAOW/IM3allMM HaNpsbKeHUs WJad Toka - 3-5% oT
HOMMHAJILHOTO HaNpshKeHUs CeTH, BpeMs CTAaOW/IM3allMy NMPU CKayKe CeTeBOr0 HalpshKeHUs
WU Harpysku Ha 10% - 1..2 cek;

- 3 - rubkaa 1. CkopocTb CTabuJM3allMKd BbICOKas INpPU OOJIbIIOM OTKJIOHEHUH
CTAabUJIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOM W OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
CTabUJIN3UPYeMON BeJUYMHBbl K 3aJaHuio. Takodl BHJ, CTabUIM3aLMU MOXET OKa3aTbCs
NOAXO/S1LEN /i1 HeJIMHEMHOW HarpysKHu;

- 4 - rubkasa 2. AHaJIOTUYHO NpeJbIAYIIeMY, HO C TOPa3/l0 MEHBIIUM ObICTPOJIENCTBUEM,
caMas MeJlJIEHHbIM U3 BCeX BAPUAHTOB.

3.19 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
BeinpsiMuTesIb MMeeT crhelnyaibHyo GyHKIU0 FI98( cM. myHKT 7), MpU COXpaHEHUH B

NaMATH KOTOPOM 3HauyeHUs paBHOro 1, Bce mosib30BaTe/bCKUE YCTAHOBKU CTUPAIOTCS, a Ha UX
MeCTO 3alMCbIBAlOTCSA 3aBO/ICKHe 3HaYeHUs1 QyHKIUH.

3.20 3amuThl
B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:
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A) 3amMTa OT KOPOTKOI'0 3aMbIKaHUS SIBJSIETCS AYOJUPOBAHHOU U 00eCreYrMBaeTCs AByMs
crnoco6aMu: 3JeKTPOHHBIM M 3allUTa aBTOMAaTH4YeCKUM BbikJw4daTeseM QF1l. 3JyekTpoHHas
3aliuTa peaju3yeTcs yTeM GbICTPON 06pabOTKH MUKPOIPOLECCOPOM CUTHAJIOB, OCTYNAIOLIUX
OT JATYMKOB TOKa. [Ipy npeBbillIeHUH MTHOBEHHOT'0 TOKAa 3HaYeHUs 3*|HOM IpOUCXOAUT CHATHE
YyIPaBJAAOLMX HUMIYyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpa)kaeTcsl COOTBETCTBYHOILee
coobueHue. B ciyyae HecpabaTblBaHUs 3JIEKTPOHHOM 3alMThI( MO NPUYMHE BHYTpeHHeH
HEUCNIPAaBHOCTU WJIU cOOe HACTpPOeK) NpPU KOPOTKOM 3aMbIKaHUM HArpysKy 00€eCTOYHUT
aBTOMAaTHU4YeCKHUH BbiKJItodaTe b QF1.

B) 3amMTra OT 1neperpyskd THPUCTOPOB IpeJiHA3HAuYeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPU JJIMTEJbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMMHa/IbHOEe 3HayeHHe TOKa BbINPAMUTeNd. 3aliuTa fABJAeTcAd Ay6JMpOBaHHOW U
obecrieyrMBaeTCs JABYyMsl CIIOCOOAMM: 3JIEKTPOHHO U aBTOMAaTH4YeCKUM Bbikjwo4daTeseM QF1.
Mukponponeccop HenpepblBHO M3MepseT TOK Harpy3kd M HaAKalJIMBAaeT 3HAaYeHUe BpeMf-
TOKOBOTO HMHTerpaJjla U CpaBHHUBaeT ero C yCTaBKOH, MPU INpeBbIIIEHUU KOTOPOH CHUMAeT
MMIYJbCbl YIpaBJeHHUS C THUPUCTOPOB U OTOOpakaeT Ha JUcIJiee coobuieHue. PaboTa
BBINPAMUTeEJIA O6JIOKHMpYeTCA Ha 3 MUHYTHI, MI0CJ€e Yero OH NepexojuT B pexxuM ‘[oToBHOCTB”
ecJIM nmojaHa koMaHza “Crom”.

[leperpy3o4yHasi cnoco6HOCTb BoinpsaMuTess: [ = 1,5 [HoMm - 10 cek, [ = 1,25 Inom - 30 cek, |
= 1,1 Inom - 60 cek. B ciyyae HecpabGaTbiBaHUS 3JIEKTPOHHOW 3alUThI( MO NPHUYUHE
BHYTpPE€HHel HeHCIIPaBHOCTHU WJIM €OOe HACTPOEeK) TUPHUCTOPbl 3aLMIIAKTCA OT Neperpysku
TEIJIOBBIM paclenuTe/ieM aBTOMaTH4eCcKoro Beika4daTess QF1.

B) 3amwuTa oT neperpeBa pazuaTopa 0ob6ecrneyrBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MHUKpolpoleccopoM. [lpenenbHas
Temnepatypa paauatopa - 80 C. Ilocie cpabaTbiBaHMS 3aliuTbl paboTa BBIIPAMUTEA
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIATOPBI OXJAX/JEHHUS U BbINPAMUTEJb N1IePeXOAUT B pexxuM ‘ToTOBHOCTB”, ec/iM nojaHa
koMmaHga “Cromn”.

[') KOHTpOJIb HaNpsXKEHUS CUJIOBOM CEeTHU OCYyILeCTB/SETCA 3JeKTPOHHBIM CIOCOGOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“ciunanuga”. 3alyTa MOXET ObITh BKJIOYEHA WJM OTKJIYeHa MyTeEM MNpPOrpaMMHUPOBaHMUSA
¢yukiuu FO92( cMm. nyHKT 7).

/1) 3amuTa OT HEUCIIPAaBHOCTU JaT4yMKa ToKa. B ycTpolicTBe A/ U3MepeHUsl BbIXOJHOIO
Toka Id uMcmosnb3yeTca ABa AaTydMka TOKa, “IJIIOCOBOW” M "MuHycoBou”. Cnocob HM3MepeHUs
3amaetcs pyHkuuen F94:

F94=0 - Id BbluMcCisieTCS KaK NOJyCyMMa M3MepeHUH ABYX AaTuyukoB Ia = (Imaroc +
IMyHyc)/2. 3To OCHOBHOM pexuM paboThl. B ciyuae, eciu ofUH AAaTYMK M3MepsieT B 2 pasa
6oJibllle APYroro BblAaeTcs owMb6ka 12, cMrHaJW3UpYIOLiasi O HEMCIPABHOCTHU JaT4yMKa TOKa.
[Tocse cpabaThiBaHUS 3alUThI [J151 ee cOpoca HEOOXOJUMO CHATh curHas “"PaboTa”.

[Tocse 3TOro MOXKHO YCTaHOBHUTB:

F94=1 - Id = I niroc;

F94=2 - Id = [ Mmunyg;

F94=3-1d = 0;

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

E) 3amuTa OT HEMCNPaBHOCTH LieNlM U3MepeHUs HallpsXKeHUs cpabaThlBaeT, eCJIU CUCTEMA
yIpaBJieHUd U3MepseT 3aBeJJOMO HeBepHble 3Ha4eHHU s BbIXOJHOI0 HaNlps>KeHUs. 3aluTa MOXKeT
ObITh OTKJII0YeHa ¢yHKIMel FO5( cMm. myHKT 7).

[Tocsie cpabaThiBaHUMS 3alUThI [IJisl ee cOpoca HEO6XO0JUMO CHATb curHaJ “"PaboTa”.
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2K) 3zamura oT BHyTpeHHel HeucnpaBHOcTH “Om5 HeT cBaA3u Mexay mJatamu’
buKcHpyeTcs NPU OTCYTCTBUM O6MeHa JaHHBIMU MeX/Jy MiaTaMu. [[py BOSHUKHOBEHUU 3TOMH
aBapyHU YCTPOWUCTBO He MOXeT QYHKIIMOHUPOBATh, TPEOYeTCs PEMOHT.

3.21 HacTpoliku
B BhinpsiMUTEIE TPeAYCMOTPEHA BO3MOXKHOCTb HACTPOUKU:

A) Jlna n3sMeHeHUs Mopora cpabaTblBaHUSA 3aLIMThl OT KOPOTKOI'0 3aMbIKaHUs 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. HW3HavyanbHO Ha
npeJIprUATUY U3TOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHUA MO aMIJIUTY/e 0KoJIo 2,5-3*IH,
rae |H - HOMMHa/IBHBIM TOK BBINPAMUTEJIA. B IeBOM BepXHeM yTIJly 3TOH Ke IJIaTbl UMEIOTCA JiBe
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMH, [OJDKHO
COOTBETCTBOBATh MOJIOXKEHHIO ]1-]5, 3aMKHyTOMy /[pkaMIlepoM. JTO HampshKeHUe olnpefessieT
TOK cpabaTbiBaHuda 3awuUThl no K3. BeauyrnHa Toka cpabaTblBaHUS NPSAMO-NPONOPIMOHATBHO
HalpsHKeHUI  3TOM  ycTaBKU. [lpy  HeoOXOAMMOCTM  yBEeJIMYUTb  4YYBCTBUTEJBHOCTH
cpabaTblBaHUSl HYXXHO 3TO HalpsDKeHWe YMeHbIIWTb, JJs 3arpy6jeHuss - Haob0poT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.

[IpyHuMasa pelleHHe 0 HEOOXOAUMOCTH U3MEHeHHUs] HaCTPOMKM 3alUUThbl OT KOPOTKOTO
3aMbIKaHMU4, CJlelyeT IPUHUMAaTh BO BHUMaHue:

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

- ObIBaeT cuTyanus, Korga 3aumura oT K3 cpabaTbiBaeT Npy TOKe, U3MEPEHHOM KJIelllaMU,
MeHblleM 4yeM [H. JTo He 00f3aTe/JibHO TFOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3alMThl, TOTOMY YTO 3alyTa cpabaThiBaeT 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 3alUTy oT K3
MOXeT MPUBECTU K BbIXOAY THUPHUCTOPOB M3 CTPOS - BeJb OHMU JIONYCKAIOT HEKOTOpOoe
npejie/ibHOe 3HaYeHWe MIHOBEHHOr0 TOKa, a 3aBO/iCKasi HAaCTPOMKa Kak pa3 npeAycMaTpUBaeT
cpabaTblBaHMeE 3alUTHI [JI HElIPeBbILIEHNW 3TOr0 NpesebHO-A0NYCTUMOro 3Ha4eHus. B aTom
c/ly4ae U3rOTOBUTEJIb MMeeT [IPaBO OTKa3aTh B 6€CIJIaTHOM rapaHTUMHOM 00C/Iy>KUBaHUH.

b) llokasaHus JaTyMKa ToKa. B ciydae, eciiv TOK, U3MepeHHbIA GpaKTUUYECKH, PACXOJAUTCS C
JIAaHHBIMHU, OTOOGPAKaeMbIMH Ha JMCILJIEe, MOKHO MPOU3BECTH UX MOJCTPOUKY. [/ MOACTPOUKHU
cayxat ¢yHkuuu F102 "KI +”, F103 "KI -”. [loka3aHus TOKa Ha JUCIJIee U3MEHSIOTCS MPSMO-
NpPONOPIMOHAJbHBI UBMEHEHUIO 3TUX KOIPPUILIMEHTOB.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:

- pynkuuent F94 BoicTaB/isieTcs 3HaueHUe 1( u3aMepeHue 1o "TJIr0COBOMY” TaTUUKY). Jlasee
CpaBHUBAETCS BeJMYMHA TOKa Id, M3MepeHHas KJelaMH, C MOKA3aHUSIMU HA JUCIIee U NpHU
Heo6X0JUMOCTHU NMPOU3BOJUTCS KOPPEKTHPOBKa Koadounpenta pynkuueit F102.

- ¢ynkuueir F94 BbicTaBissieTcs 3HayeHUWe 2( uM3MepeHHe MO0 "MHUHYCOBOMY~ OATYHKY).
Jlanee cpaBHUBaeTCcs BeJIMYMHA ToKa Id, u3MepeHHasl KJelllaMy, C TOKa3aHUSAMU Ha JUCILIee U
Py HEO6XOAUMOCTH NPOU3BOIUTCH KOPPEKTUPOBKA Koapduuenta pyHkuueit F103.

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

[IpuHUMas pelieHUe O MOJACTPOHKe MOKAa3aHUM TOKa, Ce/lyeT UMeTb B BUAY CJeJyIolire
daKTopBhI:

- JIAaTYUKU TOKAa HMMEIT HEKOTOPYI HA4YaJbHYK 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJyAaToOpa, NOKa3aHUA
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JlaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HEUCNPAaBHOCTHU WJIM HEBEPHOU HACTPOMKe; IPU YBEJIMUEHUU TOKA, TOKAa3aHUs BXOAAT B HOPMY;

- JUIS UW3MepeHHUs TOKa HYXHO HCIOJIb30BaTh KJELlM, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHUe TOoKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHue). Kiemu, He usMmepsiomue TRUE RMS, MoxxkHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJbHOM TOKe, a INPU HECHHYCOWJAJBbHOM TOKe TaKue
KJely MOTYT JaThb NOTrpPelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30oBaTh Kiely
¢upmbl "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% oT HOMHHAJIbHOT'O TOKA BBINIPSAMUTEJISA;

- HeBepHasl HacTpoWKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe W He0OOCHOBAHHOE
cpabaTbiBaHME JINOO HAOOOPOT OTCYTCTBHE MJIM CIULIKOM MeJJIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTesieM, HW3rOTOBUTEJNb MMeeT TMpaBO OTKas3aTb B 0OeClJIaTHOM TapaHTHHHOM
006CTY>KUBaHUU.

[Ipy npoBeseHUH onepanydil MNOACTPOMKHA NOKAa3aHUKW Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PeryJUupyeMyto BeJIJMYMHY Ha JUCILIee, [Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIY yIpaBJIeHUsl.

B) HacTpoiika nokasaHu{ HanpsbKeHUsl Ha AUCIIee. 32 MU3MepeHre HallpsKeHUsl OTBeYaeT
miata A6( camasa HUxHAS). C J1eBOM CTOPOHBI IJIAThl €CTh PEryJaMpoBOYHbINA pe3uctop R13,
OTBEYAKL[UK 32 YCTAHOBKY HYJIS BBIXOZHOTO HamnpsikeHud. C npaBod CTOpOHBI — pe3uctop R7,
MaclITabupyrIKUid Ko3pPULUUEeHT mnepejadyd OT U3MEpPUTEJbHOM IJIaThl K IOKa3aHUAM
Aucnies. Pe3aucTopsl MOryT 6bITh TPYAHO JOCTYIIHBI U3-3a XKI'yTa IPOBOJOB.

[/ TOJICTPOMKHY NTOKa3aHUM Ha AUCIJIee He0OX0AUMO OTKJIIOYUTD 3aluTy yHKLHel FI5,
nojath kKoMmaHay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
BesinynHy Ud Ha fucniee. Y6eJUTbCS, YTO Ha OJKJIIOUYEHHON Harpy3Ke HyJleBoe HallpsKeHUe U
Jl0OMTbCSA NIOKa3aHUU HyJIA Ha AUCIJIee TOBOPOTOM I'0JIOBKH peryJIMpoBOYHOro pesucropa R13.

Janee noaHATH BbIXOAHOE HanpsxkeHue 10 60-80% oT MakcMMaJIbHOTO U pe3ucTtopoM R7
OTperyJIMpoBaTh MOKa3aHUs Ha AuCIJIee, JOOUBIIKCh COBIAJleHNUA C U3MEPEHHBbIM 3HaYeHHUEM.
BesnunHa Urms npy 3TOM M3MEHUTbCH aBTOMaTHYeCKH; ee KOPPeKTHpOBaTb He TpebyeTcs.
H3mepsaATh HampsikeHMe He00X0JMMO NpPUOOpPOM, 00J1IaZlal0llMM CIIOCOOHOCTbIO H3MepPATh
cpenHekBazpaTuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHUs HACTPOMKH peKOMEHyeTCs
BKJIIOYUTD 3alUTy PyHKLMeln FO5.

3.22 Yupassienue no untepdericy RS-485 no npotokosy ModBus RTU

PerynsTop npejycMaTpuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [To ymosuaHuto
3Ta mJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciv npu nmepBOHaya/lbHOM MOCTaBKe IJlaTa He Obla 3aKa3aHa, TO €e MOXHO [JJOKYNHUTb
OT/IEJIbHO.

Jnst ynpasisieHus no uHtepdeiicy RS-485 Heo6xoquMo:

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

B) YcTaHOBUTH 3HaUYeHHEe CKOPOCTHU Nepeaayu JaHHbIX yHKiuen F100;

B) [Ipu HE06XOJUMOCTH MoAABaTh KoMaHAy “PaboTa” ¥ U3MeHATb 3HAYEHHE 3a/]al0Lero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HayeHuss o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). boJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10KeHA Ha caliTe MPOU3BOAUTEIS.
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3.23 Hcnosib30BaHWe KHONKY “ABapriiHOe OTKAOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsKEHWEe 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 Mopesax TUPUCTOPHBIX BBINPAMUTEJS C HOMUHAJIBHBIM TOKOM 10 160 A npyu HaXKaTUMU
3TOM KHOINKMU pa3pbIBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, IPU 3TOM IJIaThl yIpaBJeHUs
006€eCTOUYMBAIOTCS U UMITYJIbChI yIIPABJAE€HHS Ha TUPUCTOPHI He MOAAI0TCS.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX>KaTUM KHONKU NOJaeTCsd
Halpsh>keHWe Ha MexXaHM3M He3aBUCHUMOIrO paclenuTesisi CUJIOBOrO aBTOMAaTa, KOTOPbIX
OTKJIIDYAETCS U 00eCTOYMBAET HAarpysKy.

3.24 Oco6eHHOCTHU TUPUCTOPHOIO PETryJNPOBAHUS

PerysnnpoBaHue BbIXOJHOTO HaNpsiKEHUs OCYLIECTBJSETCS 3a UW3MEHEHUs yrJa
OTNUPAHUS CHUJIOBBIX TUPUCTOPOB. [IpM NpOEKTHpPOBAHUM U IKCIJIyaTallud O0OOpPYLOBaHUSA
clefyeT y4yecTb cefytolide 0CO6eHHOCTH:

A) BbIIpsSIMJIEHHOE HaNps>KEHUE Ha BbIXOJE BBINPSMUTEJS SBASETCA MYJIbCUPYIOLIUM —
OHO COJEepKUT TOCTOSHHYI0 U IlepeMeHHyl cocTaBiadwpiiue. [Ipyu 3TOoM mNepeMeHHas
COCTaBJISIIOILAS 3aBUCUT OT BEJIMYMHBI yIja OTIHUPAHUs TUPUCTOPOB U MOXeT 6bIThb 10 50% u
OoJibllle OT BEJIMYUHBI IOCTOSTHHOM cocTaBJsollel. [lepeMeHHast cocTaBusoLias MPOSIBASETCSA
B BUJie TapMOHUK. PopMa BbIXOJHOr0 TOKAa MOBTOPsieT GOpPMY BBIXOJHOTO HaNpPsHKEHHUS [Js
aKTUBHOW HAarpy3kKd U UMeeT HEeCKOJIbKO CIJIa)KEHHBbIM XapaKTep [Jis aKTUBHO-UHJYKTHUBHOU
HarpyskH.

B) BesinunMHa NOCTOSAHHOM COCTaBJISIOLEN HaNpsXKeHUsl U ToKa oTobpaxkatoTcs kak Ud u
Id cooTBeTCTBEHHO; TakK e Ha JAUCIJIee OTOOpaXKalTCA CpeJHEKBaJipaTUYHble BEJIUYUHBI
HanpsbkeHusl Urms U Toka Irms, 3KBHMBa/JleHTHble JEHCTBUI0O NOCTOSHHOW W IepeMeHHOU
coctaBiswuiel. Tak NpU NUTAHUM, HANPUMEpP, OOMOTOK BO30YXKAEHUS 3JIEKTPOJBUTrATEJS
caeyeT opueHTHUpoBaThbCsA Ha nokasaHud Ud u Id, Tak Kak TOJIbKO MOCTOSIHHAs COCTaBJISOIAs
co3/aeT 3JIEKTPOMAarHUTHbIM BpallalOIlMKA MOMEHT, a I[pU MUTAaHUM HarpeBaTeJbHBIX
3JIEMEHTOB — 06palaTh BHUMaHUe Ha [rms u Urms, N0CKOJIbKY HarpeB U Bbl/ieJIEHUE MOIIHOCTH
B Harpyske UJeT I0J BO3JeNCTBUEM KaK IOCTOSHHOM, TaK U NepeMEeHHOW COCTaBJAAKINX. B
3TOM cJiyyae He y4YeT IepeMeHHON COCTaBJAAWILEd MOXET NPUBECTH K H3ObITOUHOMY
BbI/J|€JIEHHI0 MOIIHOCTH B HarpyskKe.

B) Jlaxxe ec/iM yCTaHOBUTb 3HAYeHHE BbIXOJHOTO HampshKeHHs, Hanpumep, Bcero 100B,
aMIUIUTYyJla MyJbCalluid BBIXOJHOrO HaNpshkeHUss MoxeT jgocturatb 250-500 B. Jlnsa
yMeHbIIEHUs aMIUIUTY/Jbl MyJibCallUd TpebyeTcs MOAK/IIOUYEHUE BBINPSIMUTENSA 4Yepe3
NOHIKA UMK TpaHcPopMaTop.

[) Tok B ¢asax mnuTawllero HampsbKeHUss npubsusutesnbHo paBeH 0,7-0,75 ot
BbIXOZJHOT'O TOKa BBINPSMUTENSA. JTO CJeAyeT yYUTBbIBAaTh NPHU BbibOpe ceyeHUs Kabesed U
NPOBOJOB Ji/Il MIUTAHUS BbINPAMUTEA

/1) BeimpsMuUTesnb NOTpe6JisiET PEaKTUBHYH MOILHOCTb JaKe MPU YUCTO aKTUBHOU
Harpyske

E) ®opma BbIXOJHOT'0 HANPSIXKEHUSI U pa3HOro TOKA MpecTaBJeHa 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 pgonyckaeTcd nomnaZjaHye BJIaTM HA KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
mkada. 3anpeniaeTcs UCNOJIb30BaHUE BbINPSMUTEJA B arpecCUBHBIX CpeJiax C COJep>KaHUEM B
aTMocdepe KUCJIOT, Lie104el, Maces U T. 1.

4.4 Tlogkao4yeHue, peryJMpoBKa U TeXHUYeCKOe OOCJIyKUBaHHe BBINPSAMUTEJS JLOJKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU ClelMaJIMCTaMM, U3Y4YMBIIMMHU HaCToOsllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.

4.5 Tlpum osKclyaTallMd M TeXHUYeCKOM OOCJAy>KMBAaHUM HeO00XO0AMMO COO6J/I04aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U

«HpaBI/I.}I TEeXHUKH 6e30MMaCHOCTH IIPpH 3KCIIJIyaTallhuH 3JIEKTPOYCTAHOBOK l'IOTpE6PIT€JIeI>i».

4.6 Jlns 3a1lUThI 00CIY>KMBAIOLLET0 NIepCOHasa BBINPSAMUTEb [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
yOpaBJsATb BbIXOJHBIM HamnpspkeHHeM BefoMoro curHajioMm 0.10 B u ynpaBaate ero
BKJ/IIOYeHHEM Yepe3 KOHTAKThI peJie CBOe! MJIaThl.

[lepeBenuTe TyMmOJep “PaboTa” Beayliero BbIIPSIMUTENS B IMoJiokeHHe “Bka” u
NPOKPYTUTE PYYKYy MepeMeHHOro pe3uCTopa OT OJHOr0 KpalHero moJioXKeHUs A0 ApYyroro.
Y6eauTech Mpu 3TOM, YTO Ha MOJKJIOYEHHOW Harpyske( Jlammnax HakaJMBaHHUS) U3MeEHSETCs
Hanpsi>KeHUe B COOTBETCTBHE C CUTHAJIOM 33/laHHs, a CUTHaJ 3aJlaHHs BeJOMOI0 BhINIPSIMUTEJIS
AyOJIUpYeT CUTHAJ 3aJlaHUs BeAyllero. Yo6eauTech IpyU 3TOM, UTO Ha MOAK/IIOUYEHHON Harpyske(
JlaMIlaxX HaKaJ/IMBaHUsl) U3MEeHseTCs Hanpsi>KeHWe B COOTBETCTBUE C CUTHAJIOM 3a/laHUS OT HYJIs
Jl0 MakcMMaJibHOTO. Ec/ii 3TO He Tak - ycTaHOBUTE APYrou 3HaueHue pyHkuuu Gpa3upoBku F7 u
NOBTOPUTE CHOBA.

sl ynpaBJieHUs C MyJibTa AUCTAHIMOHHOTO yIIpaBJieHUs HE0O6X0JUMO B MEHIO BEAYIETO
BBINPSIMUTEJISI HEOOX0JUMO YCTAaHOBUTD: CIIOCOO yNpaBJieHUs1 JUCTAaHIMOHHbIN F1=1 u curnan
3a7laHus F2=4 - BHelIHUU nepeMeHHbIN pe3ucTop.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCS B PpPeXUME
“IIporpammupoBaHue”. UYTOObl BOWTU B 3TOT PEXKUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPaTKOBPEMEHHO NOSIBUTCS
Haanuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”
7.2 Be160p PyHKIUH.

Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K [ PYTOM.
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7.3 IlpocMOTp ¥ U3MeHeHUe 3HauyeHUs1 QYHKIUU.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXXMUTe KHONKY “@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3nUTCs
TeKyllee 3HaueHUe QYHKI WU, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXPAaHUTH BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha [AuCIiee KPAaTKOBPEMEHHO OTOOpa3vuTCAd HaJMHUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajsiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylLled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY

“IIporp.” TeKCT BO BTOPOM CTPOKe MHAUKATOpPA MCYE3HET, a 3HaUeHHe QYHKLUK He COXPAHUTCS,
B 4YeM JIerko y6eJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHHe PYHKIHUH, AJs1 Yero OonsThb HYXKHO

HaXKaTb KHOMKY “@”.

7.4 OyHKIMHU Y UX 3HaYEHUS.
[IporpamMmupyeMble GYHKIIMU BBIIPSIMUTEJIS lepedrc/ieHbl B Tabanne 7.1.

Ta6snna 7.1 [IporpaMmMmupyeMblie GyHKIIUU

®yH- | Haamuce Ha OnucaHue
KIUsl | WHAUKaTOpe
OmpenenisieTr crnoco6 ympaBjieHUs: KoMmaHZa “‘Pabora” mozaeTcd MeCTHO WJIH
JUCTaHLIMOHHO
3HavyeHue Hagnuch IlosicHeHue
Komanja “PaboTa” mojjaeTcs nepeBoioM pyKOSITKU
F1 croco6 ymp. 0 TyM6Jiep A “ » A p “ A » by
TyMOJepa “PaboTa” B moJioxeHue “Bkj
Komanga “PaboTa” mofaeTcs nyTeM 3aMbIKaHHSI KJIEMM
1 JOUCTAHIIMOHHO o
6 ¥ 7 KJIEMMHOM K0JIOAKHU X1 nJiaThl yripaBJjeHUs
2 modbus Komanga “Pa6oTa” nojmaercs no uHtepdeicy RS-485
OnpenesisieT cUrHaJ ynpaBJieHUs] BBIXOAHbIM HaNpsiXKEHUEM
3HaueHue Hagnucoh [TosicHeHue
CurHaz 3aaHusl U3MEHSETCS HaXKaTHeM KHOMOK “>" U
ll<"
0 KHOIIKH an
HaxkaTue “>” yBeJIMUMBaeT BbIXO/[HOE HANPsKeHUE
HaxkaTue “<” yMeHblIaeT BbIXOJHOE HaNpsKeHUe
Curnasn 3ajjaHus U3MeHAeTCsd IOBOPOTOM pPYYKHU
NepeMeHHOT0 Pe3UCTOpa, Pa3MelleHHOro Ha JIMLEBOH
1 BCTP.PE3UCTOP | MAHEJHU. [TonoxeHue “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. N “ »
MUHUMaJbHON BeJIMUUHE 33/IaHUs, TIoJI0KeHue “Makc
— MaKCUMMaJIbHOM BeJIMUMHE 3aaHUsl.
Curnas 3aflaHus NoJlaeTcsd BHEMIHUM HanpsbkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJs 3ajlaHus noJilaeTcsd TOKOM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHus N0JaeTcsl TOKOM ynpanJjeHus 4-20 MA
BHEW Curnasn 3afaHus NOJAeTCsd BHELIHUM IepeMeHHBIM
5 ' pPe3UCTOPOM. PexoMeHzayemoe 3Ha4YeHUe
pe3ucTop
CONpPOTUBJIeHUs 3TOr0 pe3uctopa 1..10 kOm
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6

modbus

| CurHas 3aiaHus nojiaetcs no uHrepdeiicy RS-485

OnpenensieT NoBeJleHUE BBINPSAMUTENS MOCAE MPONAXKU HANPSKEHUS CUJIOBOHM CceTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabota”

3HavyeHue Hagnucek ITosicHeHue
Eciyv mnpoBasn HanpspKeHUs [JUIMJICST MeHee 2 CEK -
BBIXO/IHOE HaIpshKeHWEe CKAvYKOM BO3BpallaeTcsd Ha
0 BKJIFOUEHO NpeXHUH yPOBEHb.
Ecnv mpoBasn HampspkeHusi Aawicsad Gosiee 2 cek -
F3 aBT.BKJI. IPOUCXOJUT aBTOMATHUYECKOE IOBTOPHOE BKJIKUEHHE.
Eciv mpoBan HanpspkeHUs JIIMJICS MeHee 2 CeK -
BBIXO/IHOE HaIpshKEeHWEe CKAYKOM BO3BpallaeTcsd Ha
NpEeXHUH yPOBEHD.
1 oTk/Jo4eHo | Ecium mpoBan HanpsbkeHus Jiuicsad 6ojiee 2 cek -
ABTOMATHYECKUH Iepe3anyCcK He MPOUCXOJHUT; YTOObI
nepedTd B pexuM “PaboTa” HYXHO MOAATh KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHay “Pa6ora”
OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUpPyeMOro peJie
3HaueHHe Hagnucek [TosicHeHue
0 OTKJII0OYeHO | PeJie HeaKTHBHO BO BCEX PeXKUMAX PabOThl
1 CUTHAJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MepPeXo/ie B PEKUM
F4 1-e pene '0OTOB “ToToBHOCTB”
2 CUTHAT CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUe peJie IPOUCXOJIUT MPHU MepeXo/ie B PEKUM
ABAPUA “ABapus”
OnpejenisieT ycaoBUe cpabaTbIBaHUS 2-I0 MPOTrPaMMUPYEMOTO peJie
3HayeHue Hagnucek ITosicHeHue
0 OTKJII0OYeHO | PeJie HeaKTHBHO BO BCEX PEXKUMAX PabOThI
1 CUTHAJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MTepPeXo/ie B PEKUM
F5 2-e peJsie '0OTOB “ToToBHOCTB”
2 CUTHA CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MePeXo/ie B PEXKUM
ABAPUA “ABapust”
OnpejensieT ycaoBUe cpabaTbiBaHUs 3-r0 MPOrPaMMHUPYEMOTO peJie
3HavyeHue Hagnucek ITosicHeHue
0 OTKJII0OYeHO | PeJie HeaKTHBHO BO BCEX PEXKUMAX PabOThI
1 CUTHaJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MePeXo/ie B PEXKUM
F6 3-e pesie 'OTOB “ToToBHOCTB”
2 CUTHA CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MePEXOJIE B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MepeXo/ie B PEKUM
ABAPUA “ABapus”
OnpefensieT cnoco6 $a3upoOBKHU BBINPSIMUTEJsI OTHOCUTEJIBHO TpaHcopMaTopa
3HavyeHue Hagnuce ITosicHeHue
0 [Ipssmasa Y/Y | CoeguHeHHe 0OMOTOK TpaHcdopMmaTopa 3Be3na/3Be3na
6e3 MHBEPCUHU
77 dasuposka 1 O6paTHas Coe,Lu/IHerIe 06MOTOK TpaHchopMaTopa 3Be3/ia/3Be3/1a C
Y/Y MHBepcHUen
2 [Ipssimasa Y/D | CoenuHeHUe 0O0MOTOK TpaHchopMaTopa
3Be3/1a/TpeyroJibHUK 6e3 UHBEPCUH
3 O6paTHas CoenuHeHue 00MOTOK TpaHchopMaTopa
Y/D 3Be3/a/TpeyroJibHUK C MHBEpCUEHN
F9 uHAuKanus | OnpesessieT BeJIMYMHBI, BBIBOJUMbIE HAa AUCIJIEN
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3HaueHHe Hagnucek [TosicHeHue
WHaukanus MMOCTOSTHHOM cocTaBJsOLIeH u
0 [+U - d+rms | cpegHeKBaipaTUYHOrO 3HAUYEHUS TOKA U HanpshkeHus Id,
Irms, Ud, Urms
1 +U - d WHauKanuss TOCTOSTHHOW  COCTaBJsMOIedl ToKa U
HanpsikeHus 1d, Ud
2 14U - rms WUHaukauus cpefHEKBaJIpaTUYHOTO 3HAYeHUs TOKa U

HanpspkeHuda Irms, Urms

BpEMH IIJIAaBHOT'O BbIXOJAa HAINPAXEHHUA Ha 3a,aaHan?1 YPOBEHb. l,Z[I/I(':II'IEISOH 3Ha4YeHUH

F11 IJIaBH. MyCK
y dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs m1aBHOTO CHUXKEHUs HaNpsi>KeHUsl 10 MUHUMaJbHOr0 3HaueHus. /uama3oH
F12 [IJIaBH. BBIKJL. .
3HayeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek
MuHuManbHOe 3HaYeHHe CUTHaja 3aJaHusd B %. [luanasoH 3HadeHud yHkuuu ot 0%
F15 | HmkH.IIpemen 0 0
J1o 100%, Ho He GoJsiee 3HaueHus1 ¢yHKIUU F16. luckpetHocTts 0,1%
MakcuMasibHOe 3HaueHHe cUrHaja 3aZanus B %. [luanasoH 3HaueHU ¢yHkuuu ot 0%
F16 | Bepx.npenen o o
J10 100%, Ho He MeHee 3HaueHus yHkiuu F15. luckpetrHocts 0,1%
@OyHKIMSA BKJIOYAET PEXUMbl CTAOWIM3ALUK WM OTCPAaHUYEHUs] TOKA, HANPSDKEHUS,
MOILHOCTH
3HaueHHUe Hagnucek [TosicHeHue
0 HET Pe>XxuMbl OrpaHUY€eHHUs WK CTaOUIM3AIMU OTKIYEHbI
1 orp Id PexxuM orpaHu4yeHHs] TOCTOSIHHOW  COCTaBJISIOIIEN
p BBINPSIMJIEHHOTO ToKa Id
2 orp Irms PexxuM orpaHuyeHus cpeHEKBAJpaTUYHOrO 3HAYeHHUA
p BBINPSIMJIEHHOTO ToKa Irms
3 cra6 1d PexxuM cTabuju3alMM IIOCTOSHHOM COCTaBJIAOLIeH
BBINPSIMJIEHHOTO ToKa Id
PexxuM cTabuIM3alMU CPeHEKBAAPATUYHOTO 3HAUYEHHUS
4 ctab Irms
BBINPSIMJIEHHOTO0 ToKa Irms
5 orp Ud PexxuM orpaHu4yeHHs] TOCTOSIHHOW COCTaBJISIOIIEN
p BBINpsIMJIEHHOT0 HanpsixkeHus Ud
F17 pexuM 6 Orp Urms PexxuM orpaHuyeHus cpeJHEKBAJpaTUYHOr0 3HAYeHHUA
p BBINPAMJIEHHOT0 HanpskeHusa Urms
7 126 Ud PexxyuM cTabuju3alMM IIOCTOSHHOM COCTaBJIAOLIEeH
BBINpsMJIEHHOT0 HanpsixkeHus Ud
8 c1a6 Urms PexxuM cTabuIM3alMU CPeHEKBAAPATUIHOTO 3HAUYEHHUS
BBINPAMJIEHHOT0 HanpskeHus Urms
PexxumM cTabuavM3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
9 ct.lorp Ud
BbINpsiMJeHHOTO ToKa Id c orpanunyeHuem Ud
PexxuM cTabuiuzanuu cpeHEKBA/[PAaTUUHOTO 3HAYEHUS
10 ct. I orp Urms
BBINPAMJIEHHOTO TOKa Irms c orpanuyenueM Urms
11 1. U orp Id PexxuM cTabuivM3anMd MOCTOSHHOW  COCTAaBJSIOIIEN
) p BhINpsiMJeHHOTo HanpsixkeHust Ud c orpaHuyeduem Id
PexxuM cTabuiusanuu cpeHEKBA/[PAaTUYHOTO 3HAYEHUS
12 ct. U orp Irms | BelnpsAMJieHHOro HanpsibkeHus Urms ¢ orpanuyeHueM
Irms
QyHKIMS onpeJiesisieT CKOPOCTh U TOUHOCTh CTA6U/IM3alIMU UJIU OTPaHUYEeHUs
0 MensieHHas | MeasieHHasi cTabuJiM3alys, BblICOKasi TOYHOCTb
1 cpeHss CpenHss crabuausalys, cpe/iHsisi TOUHOCTh
2 6pIcTpast BricTpast cTabu/r3anus, HU3Kas TOYHOCTh
F18 | crabuausanus
3 R —— BricTpasgs mnpu OGOJBLUIMX OTKJOHEHHUSX OT YCTaBKH,
MeJlJIeHHasl PU MaJIbIX OTKJIOHEHHUSIX
AHanornyHo TrTub6kas 1, HO C TropasZio MeHbIIUM
4 rubkas 2 .
OBICTPOAENCTBUEM
F19 H.npegen U | OnpepenseT MHUHHUMaJbHOE 3HAaYeHWE HaNpPsSDKEHUs] Ha Harpyske B pexuMe
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CTabWIM3aLUM HampsiKeHUs. 3HayeHHe OQYHKLMM He MOXET INPEeBbICUTb 3HayeHHe
byuknuu F20

Onpe,qenﬂeT MaKCUMaJ/IbHO€ 3Ha4Y€HHe HallpAXKEeHUA Ha Harpyske B peXHume

F20 B.mipeaen U | cTabuiav3anud HampsipkeHUs. 3HaueHWe QYHKLHUM He MOXET ObITb MeHble 3Ha4eHMUs
dyuknuu F19
OnpenenisieT MUHMMaJIbHOE 3HAaUYeHUE TOKA B Harpy3Ke B peXUMe CTabUJIU3al[Uu TOKa.
F21 H. npegeJ |
3HaueHue QYHKIMU HE MOXET NPEBbICUTh 3HaYeHHue yHKIuu F22
OnpefensieT MakCMMaJIbHOE 3HAaYEHHE TOKA B HAarpy3Ke B peXuMe CTabuIM3aluu TOKa.
F22 B. ipefen | 3HaueHHe QYHKLUHUHU HE MOXET MPEBBICUTb HOMHHAJbHBIM TOK BBINPSIMUTENSI U He
MOXEeT ObITh MeHbllle 3HaueHUs1 pyHkiuu F21
QyHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus daz”
F92 | koHTpob a3 3HavyeHUe Hagnucek [TosicHeHue
0 BKJIIOYEHA 3amuyTa BKJIOYEHa
1 OTKJIIOYeHa | 3auiyTa OTKJKYeHa
OnpepenisieT cnocob M3MepeHHUs BbIX0JHOTro Toka Id
3HayeHHe Hagnucek [TosicHeHue
0 JaTuukK I+ U | BeixogHOW TOK paBeH NOJAycyMMe HW3MepeHUu#
I- "mmocoBoro” U "MuHycoBoro” gatuyukoB Id = (I+ ul-)/2
F94 | Hsmepenue | BbIXO/THOM TOK paBeH I[0Ka3aHUSAM TLIIOCOBOTO”
1 JaT4YuK [+
fatyuka Id =1+
BbIXo/lHO!1 TOK paBeH I[OKa3aHUAM ’MUHYCOBOro”
2 JaT4yMK I-
JaTtyvka Id =1-
3 HEeT BbIXo/1HOM TOK paBeH HyJio, Id =0
BrJIFOYaeT MJIM OTKJ/II0YAET 3alUTY OT IOTEPU U3MepeHHUs1 BbIX0AHOro HanpspkeHus Ud
FO5 3amura Ud 3HayeHHe Hagnucek
0 BKJI 3ainyTa BKAOYEHA
1 OTKJI 3amyTa OTKJIKYEHa
3anuck B IaMATh 3aBOJCKUX HAacTpoeK( 3Ha4eHHUH 10 YMOJIYaHUIO)
3HavyeHUe Hagnucek [TosicHeHue
0 HeT 3HaueHUss BceX MNPOTpaMMHUpPyeMbIXx OJGYHKUUH He
HM3MeHsleTcs
Bce nporpamMMupyeMble byHKIUU NPUHUMAKOT
3aBO/ICKHE 3HaYeHHUs. JTY 3Ha4YEeHUS paBHBI:
OyHKIMA 3aBojckoe OyHKIMA 3aBojickoe
3Ha4YeHue 3Ha4YeHUe
F1 0 F17 2
Fo8 3aBOJ. HaCTp. 2 1 718 1
F3 0 F19 0
1 Aa F4 1 F20 Unom
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 Nepeiauu JJAaHHbIX 10 ceTH RS-485
3HayeHHe Hagnucek
F100 | RS-485 ckop 0 1200 6uTt/c
1 2400 6ut/c
2 4800 6uT/cC
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3 9600 6uT/C
4 19200 6uT/c
5 28800 6ut/c
6 38400 6uT/cC
7 57600 6uT/cC
8 76800 6uT/C
9 115200 6uTt/c
F102 kI + Onpenensier k03$PUIIMEHT MepeAayd MO TOKYy MeXJy HU3MepeHHbIM 3HauyeHUeM
F103 KI - CHMTHaJIla C JaTYMKa TOKAa W MOKa3aHWSMH TOKa Ha AHUCIUIee MO “mocy” U “MuHyCY”
COOTBETCTBEHHO. Ha mnpeanpusiTUu M3roToBUTese OOBIYHO BBICTABJEHO 3HAa4YeHHE
6sim3koe k 1,00. /lnanasoun 3HauyeHuii ot 0 10 2,50

8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6sune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JJUCILIeE JaHHbIE /1J1s1 BCEX PEKUMOB.

Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3ajarouiero curHasa, Hampumep, U3=50%,

U3=250 B, I3 = 66 A.

[IporpammupoBanue | F2 - curnan ymp.

1-a ctpoka Kox dyHKIMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,

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

1-51 cTpoka BesiMuKHa 3a/1a10111ero CUrHaJIa

2-1 cTpoka BesnMuMHa TOKa Harpy3KH, BBIXOJIHOTO HaMpPsHKEHUS
TeMIepaTypa paguaTopa Hanpumep, Id=45 A, Ud=100 B( nocTtosiHHas
cocraBasawmas), Irms=50 A, Urms=150 B( cpeaHekBajpaTU4YHOE
3HavyeHue), Tp=35 C.

OTobpakaeMble Ha AUCIIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.

Pa6ora Ny
UTo6Bpl MNpoCcMAaTpuBaTh TOJIBKO OJWH BBbIOpPAHHBIM MapaMeTp,
HanpuMep, Tp, Hy)kHO HaaTb KHomky "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HavaeT (QUKCALUIO
TeKyllero napaMmerpa. I[Ipu sToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIbKO BbIOpaHHbIM mapaMeTp. YT0OGbl OTMeHUTb QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ku 1 ee Ha3BaHuUe

9. Bo3MO2KHbIe HEUCIIPAaBHOCTH U CIIOCOGBI X YCTPAHEHUsA
Bo3Mo>XHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabsnne 9.1

Tab6smua 9.1 Bo3aMoXKHbIe HEMCIPABHOCTH U COCOObI UX YCTPAHEHMUS

Haanuce Ha Ilosscuenue
N Ommo6Ku A
WHAUKaATOpe
YcTpoicTBO He 06HAPYKMBAET HANPsHKEHHE CETH
Bo3MoxHasg npu4MHA JencTBus
HanpsikeHue Ha BBINPSIMUTENb He | YOEUThCS B MOAKJJIIOYEHUU
o MoJIaHo Halps:KeHus, NPaBUJIBHOCTHU
Om2 HeT CUJIOBOH ceTH!
MMOJIKJIFOYEH U
He Bkaw4YeH aBTOMaTHYecKUH | BKIWOYUTDH aBTOMaTHYeCKHH
BBIKJIIOYATEJIb BBIKJIIOYATEJIb
CJMIIKOM HU3KOE HallpshKeHUue Y6eauThcs, YTO HANPSKEHHE B CETU
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ooJsibiie 100 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Bo BpeMsi paboThl 6bl1 3adUKCUPOBAH NPOBaJ HaNpsiKeHUs] MUTaHUSA

CUCTEMBI  yNpPaBJEHUS WU
JJUTEeNbHOCTBbI0O  GoJsiee  2-X

MpoOBaJl  CHJIOBOTO  HaNPSDKEHUS
ceKyHA. JlanbHelllee IOBeJeHHUE

Ow3 Hannpz(z:g:ilnﬂ' BBINPSMUTENSA omnpejensieTca 3HadeHueM ¢yukuuu F3. Eciu F3=0, To
' YCTPOMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; ecyiu
F3=1, To BeImpAMHUTENb BOUAET B peXUM “['0OTOBHOCTBL” MOCJ/e MOJa4vu
koMaHgbl “Cton”
Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuynHa JenicTBUs
Heucnpasen BEHTHUJIATOD | Y6eAUThCA B HCIPAaBHOCTH
OXJIAXK/eHUsA BEHTUJIATOpPA
3acopeHbl BEHTHJIALMOHHBIE | [IpouncTUTh BEHTHUJISLIMOHHBIE
YKaJII03U »KaJII03U OT IBLJIU U Mycopa
Ow4 neperpesn!
BeinpsMuTe b pa3MellleH B IJIOX0 | Y6eJUTbCs, UYTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:KaloIlero BO3/yXa He
MecTe npeBbimaeTr 40 C. YCcTaHOBUTb
BBINPSAMUTE/Ib B Jpyroe MecCTO,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHAA HEUCIIPaBHOCTh OTnpaBUTb B pEMOHT
[lnatel A2 u A5 He o6MeHuBatoTcs | [IpouncTUTH MeXIIJIaTHbIe
HeT CBS3U MEeXAY
Owb5 - ZpyT C LpYyroM JaHHBIMHU pasbeMbl, ec/IM OLIMOKa He Hcye3aeT
— OTIPABUThb B PEMOHT
KopoTkoe 3ambikaHMe Ha BbixoZie | [IpoO3BOHUTH BBIXOJ BBIIPAMUTEJA
BBINPSAMUTEJIA Ha Ha/u4ue Mexpa3HOTO
ow? KopoTkoe KOPOTKOTO 3aMbIKaHUs u
H 3aMblKaHue! 3aMblKaHHUA Ha 3eMJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa Harpysku | YMeHbIIHTD BBIXO/IHOE
npeBblllaeT HOMHHAJbHBIA TOK | HalpsKeHHUE; yBeJUYUTb
Our10 [Teperpy3ka BBINPSAMUTESA B TeyeHUe | CONPOTUBJIEHUE HAarpy3Ku
JUINTEJbHOI0 BpeMeHHU
BHyTpeHHsAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
OpuH M3  JaTYMKOB  TOKa | YCTaHOBUTb 3HaUYeHUs GYHKIUHU
HeWcnpaBeH Wid usMmepsieT ToK B 2 | F94=1 u F94=2 u onpegenutsb
Ow 12 Heucrpabet pasa 6oJIbllle IPyTroro HeUCNpaBHbIN JaTYUK, HACTPOUTD
JaT4yuk Toka Id
NIOKa3aHMsA TOKa C JaTYMKa WU
3aMeHHUTbD ero
HeucnpaBHoCTb B uenu | [Ipo3BOHUTH LieNb U3MepeHHus],
Om 13 HeT uaMmepenusi Ud | usmepenus Ud IpPOBEPUTH pa3beM B IJIATe

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

BeInpsiMUTEJIb HE BOCIPUHUMAeET KoMaHy “PaboTa”

Bo3MoxHasg npUuYnHa

JelicTBusa

KoMaHpa “Pabora” He mocTymnaer
Ha BbIIPSIMUTEJIb

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

HeBepHo 3anmporpaMMHpoBaHa
¢yHknua F1 - BbeIGop cmoco6a
0141 KOMaH/bl

[IpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTH U3MEHUTH
ee 3Ha4YeHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

3HayeHHe CUTHaJa 3aldaHUA HE UBMEHAETCA UJIKU PAaBHO 0
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Bo3mo:KHasi npyuYnHa JencTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUs] WJIM UX HeBepHOe | IPaBUJIbHOCTh MO KJII0YEHUS

MNOAKJ/IDYEHHE

1[enedl ynpasJeHus

HeBepHO ycTaHOBJEHO 3Ha4yeHHe
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/]al0Lero CUrHajaa

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3Ha4YeHUe.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTh

OTnpaBUTH B PEMOHT

HeT omn6ok

BeInpssMUTENb TMEpexXoAuT B pexxuMm ‘Pabora”, curHaa ymnpaBJ/ieHUS

MNpUCYTCTBYET WU HN3MEHAECTCA, Har
HalpAXeHWd HET

Py3Ka NOAKJ/IDY€Hd4, HO Ha BbIXOJE

Bo3MmoxHag npuYMHa

JeiicTBusa

HewncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

Ha uHAMKaTOpe HET Ha/IUCeH, CBET

OO Jbl HE TOPAT

Bo3moxHag npuYMHa

JelicTBusa

He n1nojgaHo BcmoMoraTeJibHOE
nutanue 220 B

BkrounTh aBTOMAaT QF2,
NpPOBEPUTH HaJW4Ue HaNpsKeHUs
220 B Ha koHTakTax aBToMaTa QF2

Haxxata  kHomka  “ABapuiiHoe
OTKJIloUeHue”

OTXaTb KHOIKY

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy pabGoTe BBIIPAMUTE]b IEePUOJNYECKH “3aBHCcAeT’, JaHHbIE Ha
WH/IMKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHHEM UJIM HEBEPHO

Bo3MoxHasA npu4MHaA JencTtBus
BcnomoraresibHOe nuTtaHue | [IpoBepbTe ocuustorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe ToOMeX U IMpPOBAJIOB B
nepuoJUuecKku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNpsH>KeHU M.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS APYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

[Ipy mojade HampsKEHUST Ha BBINIP

SIMUTEJIb Ha HarpysKe HPUCYTCTBYeT

HanpsikeHUe, XOTs KoMaHAa “‘PaboTa” He 1M0JjaHa, BBINPSIMUTEND

HaXOJUTCA B pexkrMe “I'oTOBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPHUCTOPA

“Ilpo3BOHUTDL” THPUCTOP

HemepHoe MOJIKJII0UEHUE
Harpy3ku

y6e,ﬂI/ITCH B NMpaBUJIbHOCTHU
IMOAKJIDYEHHUA HATPY3KH

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe BbINPSIMUTEJIS] BBIKJIIOY

aetcd aBTomat QF1

Bo3MoxHasg npuYrHa

JelicTBusa

CynikoM 60JIbIION TOK HAarpy3Ku

Y6enurech, 4TO TOK Harpyskud He
npeBbllIaeT HOMHHAJIBHBIA  TOK
JIAHHOU MOJIeJIU BBIPSIMUTEJIS.

KOpOTKOE 3aMblKaHHE€ Ha BbIX0/ €

“IIpo3BOHUTE” BBIXO/, BHINPSIMUTEJIS
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HewncrpaBHOCTb aBTOMaTa 3aMeHUTb aBTOMAT
Haxxata  kHomka  "ABapuiiHoe | OTXaThb KHOTIKY "ABapuiiHoe
OTKJIIoUeHue” OTKJIIOYeHue”

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHu4Yeckoe 06GCIyKMBAaHUE BBIPSIMUTEJSI NPOU3BOAUTCS He pexke OJHOrO pasa B
IIeCTh MeCsIeB U BKJIKOYAET B Cebs:

A) KOHTPOJIb KpemJieHus;

B) KOHTpPOJIb 3JIEKTPUUYECKUX COEIMHEHUH, TOATSIYKKA BUHTOBBIX COe/JMUHEHUH;

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa BBIIPAMUTEIA

11.1 Ha kaxabli1 BbINPSIMUTEJb HAHOCATCS:

A) Ha3BaHUeE BbIIPSIMUTEJIS;

B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;

B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3aUTHI KOPIYCa;

/1) 3aBoACKOM HOMeED;

E) roa usrotoBJieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBKa BBINPSIMUTE/SI NPOU3BOJAUTCSA B KapTOHHYI KOPOOKY WJIM JlepeBsHHbIN

ALUK.

13 TpaHcnnopTHpOBaHMe U XpaHEeHUe

13.1 BpInpsAAMUTENb XPaHUTb B 3aKPbITHIX MOMELIEHUSAX B KAapTOHHBIX KOPOOKax HWJIH
JlepeBAHHBIX AIMKaX [IPU C1eAYIOLUX YCA0BUAX:

A) TeMmnepaTypa okpy:xatiero Bo3ayxa -20...+55 C;

B) oTHOCUTe/IbHAsA BJIAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.

Bo3ayx B moMelleHUU He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJAOT U ILeJ0o4Yel, a TaKxkKe
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

13.2 BoinpssMuTe/ib B YIaKOBKE TPAHCIOPTUPOBATh NPU TeMmepaType oT -25 g0 +55 C u
OTHOCHUTEJIbHOW BJIQXXKHOCTH Bo3Jyxa He 6osiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOJAMTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

TBH-12IT-1000-A ..ot e e 1w
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15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COBJII0JeHUN
N0J1b30BaTeJIEM YCJOBUM IKCIJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOs B TedeHHEe TapaHTHUHHOrO CpoKa MpHu
CO6JIIDZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJISI HE JIeHCTBYIOT:

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

e HanpepoxpanuTesn.

e B ciyyae peMoHTa M KOMILUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 CoraacoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh IPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUMHBIX YCJOBUSX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrue 3KCTpeMaJibHble
yCJI0BUS.

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

15.5 B ciaydae HE06XOAMMOCTH FrapaHTUMHOIO U MOCTTapaHTUMHOr0 PEMOHTA NPOAYKLUHU
MOXKHO 00PATUThCS 10 aipecy, YyKasaHHOMY caiTe KoMnaHuu: https://zvezda-el.ru/
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