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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalUu W OOCAY>KMBaHUSA Tpex(pa3HOTO BBINPSIMUTENS HaNpPsHKEHUs,
nMeHyeMoro aajiee no tekcty “TBH-3-1IW/]251-230-A" , “BbinpsAMUTENb” UIU “yCTPOUCTBO”.

1. Ha3HayeHue

1.1 BrinpsAMuTeNb npejHa3HayeH [Jig BBbIIPAMJEHUS Tpex$asHOro IepeMeHHOro
HanpspKeHWs U peryJMpoBaHUsl ero JeWCTBYIOIero 3HaYeHHWs Ha aKTUBHOM M aKTUBHO-
WH/yKTHBHOM Harpyske. PeryJimpoBaHue OCyllecTBJSETCS 32 CYET U3MEHEHUSs yrJa 3aJlep>KKU
OTHHPAHUS CUJIOBBIX TAPUCTOPOB.

BeinpsiMUTeb HEJb3s1 UCMOJIb30BaTh [JJISl 3JIEKTPONMUTAHUS €MKOCTHOW Harpysku(
npeobpasoBaTesd 4YaCTOThl, aKKyMyJSITOpHas 6aTapes M T.1.) U OPUOOPOB, COJEpKALIUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAlMOHHOE
obopyoBaHHE U T.A.). ITO MOXKET NMPUBECTH K BBIXOJY U3 CTPOSl KaK BBINPSIMUTEJNS, TaK U
nuTaeMblx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IOJIOMKY O0OpPYZOBaHUs HeceT
noTpebrTe b, @ rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

1.2 PerysvpoBaHMe HanpshKeHUs] HA Harpyske OCyILeCTBJISAeTCS OJJHOBPEMEHHO 110 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/jlaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.3 BeinpsAMuUTEIb MOXKET IPUMEHATHCA KaK /11 pyYHOTO peryJIMpOBaHUs HANpsXKeHUs Ha
Harpyske, JJis 4ero npejjHa3HayeHbl KHOMKU U MEepPEMEHHBbIM Pe3UCTOP Ha MepeiHel MaHe U
mkada, Tak U JUCTAHIIMOHHOTO yIpaBJieHHs] B COCTaBe CUCTEMbl aBTOMAaTH3alMU. B kadyecTBe
yHpaBJSALAX CUTHAJIOB MOTYT NPUMEHSAThCS:

A) ctanpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

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

Beibop curHasa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJSeTCS MyTeM
NpOrpaMMHPOBAHUSI.

1.4 BoinpsAsMuUTeIb ABJISAETCA MUKPONPOLLECCOPHBIM MNPOrpaMMHUpPyeMbIM YCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIIpoLeccopa.

1.5 BeinpsiMUTesib OTOOpakaeT Ha JUCIJIee TeKyllhe JaHHble O BeJWYHHe 3a/aloLiero
CUTHaJIa, TOKe Harpy3Kd, BbIXOJHOM HANpsDKEHWH, peXUMax paboThbl, 3HAYeHUs
NpOorpaMMHUpPyeMbIX YCTAaBOK U KOJibl OIIUOOK.

1.6 BpinpsamuTesb UMeeT IIMPOKUM KOMIUJIEKC 3aljUT M aBTOAUArHOCTHUKHY,
obecreynBawIUX  HaZexHoe  QYHKLIUOHUMpPOBAHME  YCTPOWCTBA U  CBOEBpPEMeHHOe
MHPOPMUPOBaHUE NOTPeOUTESA O BOSHUKAIOIIUX HEUCIIPABHOCTSAX U UX YIIPeX/JeHue.
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1.7 Bcrpoennbin  [IU/l-peryngarop
TeMIlepaTypoH,

yOpaBJSIOLMN BXOJ, perysasTopa.

M03BOJISIET
TEMIIOM HarpeBa U OXJAXKJeHHUS O06beKTa MNyTeM BO3JeHCTBUS Ha
[IN/l-peryaaTOp MOXET yHpaBJsATbCA MECTHO C NaHeJ U

HeNocpeJiICTBEHHO  YNPaBJATb

yIpaBJieHUs WU yJjaJleHHO 1o npoTokoJy ModBus.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAllUHA

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapakrepuctuku TBH-3-1TM/J1251-230-A

KosinuectBo ¢as 3
CeTb 3x380B,50TI'n
BrixoZjHOE Hallpsi:KeHHe 0.230B
CryaxkuBaw Ui GUABTP HeTt
YnpaBseHue pazamu CoBMeCcTHOe
Hasnyve BBOJHOr0 aBTOMaTH4Y€eCKOI0 Jla
BBIKJIKOYaTeJIs
Hanuyre KHONKY aBapUMHOTO OTKJIIOYEeHHUSA Ja
Cnoco6bl peryJIMpoBaHus HanpsiKeHUsl ®a3o0BbId

BcrnoMoraTesibHOe MUTAHUE ISl 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

Peryvpyroumn 3j1eMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHUA

MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IepeMeHHbIN pe3UCTOp, KHOIKH aHeJU
ylnpaBJleHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e COIPOTUBJIEHHUE

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

[1;71aBHBIN BbIXO/, HA 3a[JaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanusa

Kuako-kpucraiimyeckui MHAUKATOP 32-
CHMMBOJIbHBIH, 2 cCBeTOAHOAA

ﬂOl’IOJIHI/ITe.IIbeIe KOHTAKTbI

3 nporpammupyembix pese 220 B 5 A.

»n «

BbixoiHOM curHaJs: “Pa6ota”, “ABapus”,
“T'oToBHOCTBL”

Tun [IU/]-perysigTopa

TPM251-1I11.UPP

KosinyecTBO KaHanoB usmepenus [1U/1-
peryJssitopa

1

Yupassienue [IU/l-perysigaTopom

KHonkam¥u c JiM1eBo aHes Iy NPU6GOPOB UJIH
yaasieHHo 1o uHTepdeiicy RS-485( nmpoToko
Modbus)

3aLL[I/ITa: KOPOTKO€ 3aMbIKdHHE€ Hd BbIX0/J€

3JIEKTpOHHaH 3alllMTa

3aLL[I/ITa: rneperpys3ka AJiIMTeJbHbBIM TOKOM

BJIEKTpOHHaH 3alllMTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

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

4
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[Topor cpabaTbhIiBaHHUA 3aLUThI OT KOPOTKOTO

[=3.3,51n
3aMbIKaHUS

To4HOCTB nogaepaHud TOKa B peKumMe

2% In
CTabMJIM3alMH TOKa

BpeMs cTabu/iM3aly TOKA TPU CKayKe
HaMNps>KeHUs1 CETH WK Harpy3ku Ha 10% B 2..3 cek
peXuMe cTabun3aluu ToKa

To4yHOCTB MOAAEPKAHUS BBIXOJHOTO
HanpshKeHUs B peXKUMe CTabuiu3anuu 2% Un
HanpsHKEHUsI

BpeMs cTabuim3zanuu BbIXOJHOTO
HaMNpshKeHHUs NMPHY CKavyKe HalpshKeHUs CeTH

WJIK Harpysku Ha 10% B pexxume 2.3 cex
CTabU/IM3al MU HaNpSIXKEHUS
CTeneHb 3alUIIeHHOCTHU P41
OxaskeHHe [IpuHy iU TE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTUJITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C
OTHOcHTeIbHAs BJAAQXKHOCTb BO3/1yXa 0..90% 6e3 KoHJleHcaTa ( Cyxoe NOMelleHHe)
2,5 kB Mexay 1maccy, CUJI0BOM Lienbio U
N3ongauus
yHOpaBJASOUMMU LEeNIMU
PexxuM paboThl JnutenpHbly, [1B = 100%
CpoK 3KcIJIyaTalnuu He meHee 10 sieT
['apaHTHUda 12 mecs1eB
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
HalpsbKeHWe MWCIOoJIb3yeTcda JJA INHUTAHUA CUCTeMbl YyIpaBJeHWA - OHO HasbIBaeTcsd
BCIIOMOTraTe/JbHbIM. BcroMoraTesibHOe HamnpshKeHHEe peKOMeHJAyeTcsl NoJaBaTh OT JIMHUHM C
“qUCcTBIM” MUTAHUEM, TO €CTb OT CeTeH, B KOTOPBIX OTCYTCTBYIOT UCTOYHUKHU CUJIBHBIX NOMEX,
TaKue KaK CBapO4Hble annaparhl, 3JIeKTPOJBUraTeNU U T.A,.

2.2 BelnpssMUTeb IpeiHA3HAYEH [ 3KCIUIyaTalUU B C1eYIOIHUX YCI0BUSX:

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
BJIArH;

) atmMocdepHoe gaBseHue oT 84 o 106,7 klla;

) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3/ieiCTBUS MPSMBIX COJTHEYHBIX JIy4Yel U APYTUX UCTOYHMKOB HarpeBa;

7K) oTcyTcTBUE BUOpAIUU U YIaPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUS

3.1 BHyTpeHHee yCTPOHNCTBO.
BHemHuM BU/, BBIPSMUTEJIS IPeACTaBJeH HAa pUCyHKe 3.1:
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PucyHnok 3.1 BHellHU# BUA, BbINPSIMUTESA

Ha nvneBo#l maHesiM pa3MellaloTcs 3J1leMEHThI UHAUKALUU U yIIpaBJeHHUs:
A) cBeTopuof “Paborta”;

B) cBeToguon “ABapusa”

B) Tym6sep “PaboTta”;

[') ’KUAKO-KPUCTANINYECKUN UHAUKATOP;

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

E) pyyka BCTpOEHHOTO IepeMeHHOT0 Pe3UCTOPa;

2K) kHONKa aBapUIHOTO OCTaHOBA;

3) JluneBas naHesb [IU/]-peryasaTopa

BHyTpu 1mikada pa3MeniarTcs:

A) aBTOMaTHYecKu# BbikJIO4aTe b QF1;

B) TupucTtopHble MoayU( 3 IUTYKH);

B) paauaTop oxsaxKaeHUs;

[') myaThl cUCTeMbI yIpaBJIeHUS;

) knemMMHas kosioaka XT1 [i/i1 NOAK/II0YEHHUS LieNlell Harpy3Ky;
E) aBTOMaTHuyecKkui BbikI0O4YaTea b QF2;

K) patumku Toka (2 IITYKH)

3) BEHTUJIATOPBI OXJIAXK/eHUS

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJieMMa 3a3eMJIeHHs.

B kayecTBe peryJMpymollero 3jeMeHTa B YCTPOUCTBE HUCIOJIb3YyIOTCSA TPU THUPUCTOPHBIX
MOAyJfl, KaX/Jbld HM3 KOTOPBIX COZEPXKUT MO0 JBa TUpUCTOpa. CUJIOBOE HampsKeHUe
MOJIK/JI0YAeTCs K CBOOOJHBIM 3a)KMMaM aBTOMaTU4ecKoro BbIkJwyaTess QF1. Ha suneBoi
NaHesJ Iy pa3MelleHbl 3JIeMeHThl UHAUKALIMU U yIpaBJieHUs. BHelllHMe NpoOBoJA U Kabesu AJs
N0/ KJIIDYEHHUS HANpsKeHUs CeTH, Harpy3KHU U Lienell yrpaBJeHnusl BBOAATCSA B IKad ¢ HUXKHEN
CTOpPOHBI. llenu ymnpaBjeHUS M CUTHAJM3aLMM NOAKJIKYATCA K KieMMHHKaM X1 u X4
COOTBETCTBEHHO Ha IJIaTe YIpaBJIeHUsI.
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PexxuMbl pabOoTEhL

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

Tab6uiuna 3.1 PexxuMbl pabOThI BHITPSIMUTEJISI

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

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

“PaboTa”

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

“ABapus”

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

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHU Y MOSICHAIOIAsg HaAIUCh

“[IporpammupoBaHue”

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

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

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

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

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

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

BbIKJIIO4YaTe b QF2

Csetoauop “Paborta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylluMe [JlaHHble, peXHUM pabOThbl, 3HAYEHUS

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

Tym6sep “PaboTa”

Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0Jla/BbIX0/1a B PEXKUM MPOTrpaMMHUPOBaHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

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

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

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasnaueHnue
KineMMHUK llenb
KJIEMMBI

XT1 1 +U Bbix | Jlsig coequHeHus1 ¢ Harpy3kou( Beixog “nuiroc”)

XT1 2 -UBbix | [l coequHeHUs ¢ Harpy3koi( Boixon “Mmunyc”)

X1 1 3B Hanpsxkenue 3 B 114 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ucTopa

X1 2 Uynp Jns nogadu avasorosoro curdaza 0.10 B

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

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND 06K AJ15 aHAJIOTOBOTO CUTHAJIa yIIpaBJIeHUs

X1 6 Ay g mogayy CUrHaszia JYMCTaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND O6mun

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

O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJe

X4 2 p1

X4 3 H3 P1 HopMasibHO-3aMKHYTbhIM KOHTAKT 1-ro NporpaMMUpyeMOro
pene

X4 4 HP P2 HopmanbHO-pa30MKHYTBIA KOHTAKT 2-TO
NpOrpaMMHUpPYyeEMOro peJjie

O6uuit | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJjie
X4 5 P2
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HopMasibHO-3aMKHYTBIM KOHTAKT 2-ro0 IpOrpaMMHUpPyeMOro
peJse

X4 6 H3 P2

HopMa/ibHO-pa30OMKHYTbIM KOHTAKT 3-T0
IpOrpaMMHUpPyeMOro peJsie

X4 7 HP P3

O6uuit | 06U KOHTAKT 3-T0 NPOrpaMMHUpPyeMOro peJjie

X4 8 P3

HopMasibHO-3aMKHYTBIM KOHTAKT 3-ro0 IpOrpaMMHUpPyeMOro
peJse

X4 9 H3 P3

3.5 Boi6op crnoco6a noja4yy KoMaH/

KoManay “Pa6oTa” MOKHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaKku 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 WJIH JUCTAHIMOHHBIM CIIOCOOG0M yHpaBJIeHHUS OCYIIeCTBJISIETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

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

3.6 Br160op 3azato11ero curyuasaa

YnpaBaATb ypPOBHEM BBIXOJHOTO HaNpsKeHHUS BBINPAMUTENS MOXHO MECTHO WJIH
JUCTAaHIIMOHHO. MeCTHO MOXKHO yIPaBJIATh:

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

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiodkeHUM “MuH” M “Makc” coOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHHUSAM 33/jal0lero CUrHaJia.

[ AMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCcTBE VIPABJSWOIIUX CUTHAJIOB MOTYT
NPUMEHAThCH:

A) crangapTHbIY aHasoroBbii curHai 0..10 B;

B) cTangapTHbIN aHas0roBbid curiad 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxenve 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.

Takxe curHas 3alaHusl MOXKeT ObITh U3MeHeH o uHTtepdeiicy RS-485, eciu F2=6.

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBeieHMEe BBINPSIMUTEJIS N10CJ€E TPOBaJia CUJIOBOr0 UJIM BCIOMOTraTeJbHOI0 HaNpsX)KeHUs
omnpejessieTcss 3HayeHMeM (QYHKIMMA MNOBTOpPHOro BKJI4YeHUss F3, ycTaHaB/MBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YpOBEHb, eciu OoJibllle JBYX CEKYHJ, — TO NpPU HaJIMYUM KoMaHAbl “Pabora”
BBINIPSIMUTEJIb IepPeXOAUT B pexkuM “PaboTta”.

Eciu F3=1, To aBTOMaTH4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKYH/I, TO BbIXO/IHOE Halpsi>)KeHHe CKauyKOM BO3BpalllaeTcs Ha

9




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

NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYUU KOMaH/bl “PaboTa” Ha gucnee
WHJUIMPYETCS coob1ieHre 06 ouirMbKe. B TakoM MoJ10keHUU BbINIPSIMUTEJb 3a0JI0KMPOBAH U Ha
Harpyske HeT HalpsikeHuUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
4Yero BBINPSIMUTEJb NlepeiieT B pexxuM “'0TOBHOCTD”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A
Haﬂpﬂ}HEHHE CeTH
- T
Komanpa "Pabota”
- T
BeixogHoe Hanpsaxenwe, F3=0
= 1
BobixogHoe HanpRxenwne, F3=1
- T
Pucynok 3.2 [[pumeHenue pyHkuuu F3
3.8 Bri6o HKIIMY IPOrpaMMUPYEMBIX peJie

Ha «xseMMHyw0 KoJsoAky X4 1nJiaTel yIpaBJeHUs BbiBeJleHbl KOHTAaKTbl —Tpex
nporpaMMHUpyeMbIx pese. B 3aBucuMocTH OT 3HayeHUs GyHKUUM F4-F6( cM. myHKT 7) pese
MOTYT ObITh HEAKTUBHBIM WJIM BbINOJHATD QYHKILUIO CHTHA/IM3aTOopa CIeAYIOLUIUX COOBITUM:

A) BeinpsiMuTeIb HaX0JUTCS B pexkuMe “'0TOBHOCTB”;

B) BeinpsaMuTesb HaXoAUTCs B pexxuMe “PaboTta”;

B) BoInpsiMUTEIb HAXOAUTCSA B pexkuMe “ABapus’.

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

3.9. llocTossHHad cocTaBJdwIad U CpeJHEKBaJipaTUYHOE 3HaYeHUe. BriGop napaMeTpoB
MHJVKALUU

B o0wmwem ciydyae BBIXOJHOE HalpsKeHWe W TOK BbINIPSAMUTENS He SABJATCA
INOCTOSSHHBIMH, a COJep»aT IOCTOSSHHYI0 W IlepeMeHHyl cocTaBJslled. biarogaps
IIlepeMeHHOH COCTaBJIALIed HaNlps>KeHUe U TOK B Harpy3Ke UMeIOT MyJIbCUPYIOLIUK XapaKTep.

[IToaTOMy HeO6X0MMO pa3/e/ifiTh IOCTOSAHHYIO COCTABJAILY0 TOKAa U HanpsbkeHud Id u
Ud u cpegHekBaapaTUuHble 3HauyeHUs1 Urms u Irms.

Besnnuunbl Ud u Id HE06X0AMMO y4YHUTHIBAaTh NPU NUTAHWM OT BBINPSIMUTEJNSI 0OMOTOK
3JIEKTPUYECKUX MALIMH U 3JIEKTPOMarHMTOB, TaK KaK MMEHHO NOCTOSIHHAA COCTABJIAOLAA TOKa
onpeJesseT BeJJMYIMHY MAaTrHUTHOIO [TIOTOKA, @ 3HAYMUT U 3JIEKTPOMAarHUTHOIO MOMEHTa.

CpesHeKkBaJjpaTUYHOE K€ 3HayeHHe HeOoOXOJAMMO YYUTBIBAaThb, €CJM Harpy3ka HOCHUT
aKTUBHBIN XapakTep. OHO 3KBUBaJIEHTHO 3Ha4eHUI0 TOKa( MM HaNpsKeHUs ), KOTopoe OyzeT
BbI3bIBAaTh TAaKOM »Ke TeIlJIOBOM HarpeB B aKTMBHOM Harpyske, KaKk U CyMMapHoOe JeWCTBHe
NOCTOSAHHOU Y NIEpEMEHHOMN COCTABJIAKLUN — BBIYUC/AAETCH KaK KOPpeHb KBaJIpaTHBIU U3 CyMMbI
KBa/IpaTOB IIOCTOSSHHOW U ITlepeMeHHOU COCTABJISIOLeN.
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Besnnuunbl Ud 1 Urms, Id u Urms MOryT 6bITh paBHbI TOJIBKO NPU MPAKTUYECKU HYJIEBbIX
nyJbCalUsiX BbIXOJHOTO HaNpsi>KeHHUs( HET MepeMeHHOW COCTaBJSIOLel), BO BCEX e HHBIX
caydasax Urms>Ud, Irms>Id.

C nomouibto dpyHKI MU F9 M0oKHO BbIOpaTh MapaMeTphl AJ1s1 UHAUKALIMYU Ha JUCILJIee:

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

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

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

3.10 Hu>KHUY ¥ BepXHUU IIpeJieJibl DeryJIUPOBaHUS

HmxHUM U BepxXHUH Npenesibl PeryJupoBaHUs COOTBETCTBYIOT MHUHHUMaJbHOMY U
MaKCHMaJlbHOMY 3HAa4Y€HHUI0 YNPAaBJAIOIIEr0 CUrHa/la. YCTAaHOBKA 3TUX 3HAaYE€HUU MO3BOJISIET
YCTAaHOBUTb TPaHUIbl [MANlAa30HA, B KOTOPOM Oy/eT BECTUChb PEryJHUpPOBaHUE BbIXOJHOIO
HanpsbKeHUs1 B NPOLEHTaX OT HOMHUHaJ/JbHOro. Ec/iM yCTaHOBUTH 3HaueHUE JJIS HUXKHEro
npegesa paBHbIM 0%, a a1 BepxHero — 100%, To perysupoBaHue OyJieT peaju30BaHO BO BCEM
JlManasoHe — OT HYJIsl 10 MAKCUMaJIbHOT'O BBINTPSIMJIEHHOTO.

JluckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3a/laHre 3HAaYeHU W HI)KHETO U BEPXHET0 MpeJiesIOB PeryJupoBaHus Jijisi $a30BOro MeTo/ja
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM GyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexxyM orpaHUYeHHd TOKa

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe OTPaHWYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QYHKIUS I03BOJISET
TOYHO OTpPaHHWYMBAaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHHAJIBHOTO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS UM Meperpysku. PyHKUus
BKJIIOYAEeTCA M OTKJIIOYAEeTCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
ToKa 3ajaetcs ycrtaBkoil F22( cm. nyHkT 7). [Ipu F17=1 orpanuuuBaeTcs BesuduHa Id, a npu
F17=2 - BesinunHa Irms.

3.12 PexxuM cTabUIM3AIUU TOKA

[Ipeo6pa3oBaTesib MOXKeT paboTaThb B peXHMe CTabWIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aluU
Toka — 2% OT HOMMHAJIbHOTO TOKa pery/isaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
CeTeBOT0 HalpsKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3asaHus oTobpakaeTcs B
aMnepax, HanpuMep I3 = 27 A, OyHKIUA BK/IOYAETCAd U OTKJIIOYAeTCd MPOrpaMMHUpPOBaHUEM
ycTtaBk4 F17, a BeJIM4MHA MUHUMAJIBHOIO M MaKCUMaJIbHOTO TOKaA 3aaeTcd ycTaBkaMu F21 u
F22( cm. nyHkT 7). [Ipu F17=3 crabunusupyetcs BennuyuHa Ild, a npu F17=4 - BesinurHa Irms.

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

cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HW3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKUM 00pa3oM, 4YTOOBbI BBIXOJHOE HaNps>KeHHWEe Ha HarpyskKe He IMpPEeBBICUIO 3aJlaHHOE
3HayeHHe. PyHKLUSA BK/IOYAETCA M OTKJIOYaeTcsd NporpaMMupoBaHueM ycrtaBku F17, a
BeJIMYMHA MaKCUMaJIbHOrO HanpsbkeHUs1 3aaaeTcs yctaBkodl F20( cMm. myHkT 7). [lpu F17=5
orpaHuuuBaeTcs BesnunHa Ud, a npu F17=6 - BesinuuHa Urms.

3.14 PexxuM cTabuaM3aMU HaNpSXKEeHUS
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HaNpsKeHHs, B KOTOPOM
CUCTeMa ylpaBJieHUsl aBTOMaTU4YeCKH HU3MeHsieT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
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TakKMM 00pa3oM, 4YTOObI MOJJlep>KUBAaThb Halpsh>KeHUWe Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTh cTabuaM3aLuM HanpskKeHUs - 2% OT HOMMHAJIBHOTO HAIps)KeHUsl CeTH, BpeMs
CTabuIN3alMU NIPU CKayKe CETeBOro HaNpshKeHUs WM Harpysku Ha 10% - 2.3 cek. CurHan
3alaHus oTobOpakaeTcd B BoJjbTaX, Hampumep U3 = 150 B. ®yHKuus BK/IOYaETCA U
OTKJIIOYAEeTCA MNporpaMMHUpoBaHHeM ycTaBku F17, a BeJMYMHA MHUHHUMAJIbHOIO %
MaKCMMaJIbHOTO HamnpshkeHUWM 3agaeTcsa ycrtaBkamMu F19 u F20( cMm. nyHkt 7). I[lpu F17=7
ctabunusupyetcd BeanyrHa Ud, a npu F17=8 - BesnunHa Urms.

3.15 PexxuM cTabuJIM3allMy TOKA C OTpaHUYeHUeM HanpsKeHUs

[Ipeobpa3oBaTesb MOXKET paboTaTh B pexUMe CTabUIM3alMU TOKA C OJHOBPEMEHHbIM
OrpaHHWYeHUEeM HaNpsPKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKH H3MeHSeT
yOpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbl TAaKMM 00pa3oM, 4YTOObl MOAJEpPKUBATb TOK
HarpyskHu Ha 3aZJaHHOM YPOBHe, OJHOBPEMEHHO C 3TUM He J0NyCKas MpeBbIIIeHUs yCTaBKHU 10
HanpspkeHuto. CUTrHas 3aZjlaHusl OToOpaXkaeTcs B aMmmepax, Hanpumep I3 = 27 A. OyHkuus
BKJIIOYAETCS M OTKJ/IIOYAEeTCs NPpOrpaMMUpOBaHUEM ycTaBKU F17, BesnMyrHa MUHUMaJbHOIO U
MaKCUMaJIbHOTO TOKa 3aZaeTcsd yctaBkaMu F21 u F22, makcuMasibHasa BeJIMYMHA HANPSXKEHU —
¢yuknueit F19( cm. nyHkrt 7). [Ipu F17=9 ctabunusupyetcs BearunHa Id v orpanuduBaetcsa Ud,
anpu F17=10 - ctabunusupyeTcs BeJuurHa Irms v orpaHuuyuBaeTtcd Urms.

3.16 PexxyM cTabUIM3AIIMY HAIPSXKEHUS C OTPAaHUYeHHEeM TOKaA

[Ipeo6bpa3oBaTesb MoXeT paboTaTb B peXWMe CTAaOW/IM3AaLMM HANpsDKEHUA C
OZITHOBPEMEHHBIM OrpaHUYEeHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUS aBTOMATHU4YeCKH
M3MeHseT yNpaBJsiollee BO3JelCTBUe HA TUPUCTOPBLI TaKMM 06pa3oM, YTOOLI MO/ lepKUBATh
HalnpsbKeHWe Ha Harpys3ke Ha 33JlaHHOM YpOBHe, OJHOBPEMEHHO C 3THM He JOIycKas
NpeBbIlIEHUS YCTaBKU N0 TOKy. CHMrHas 3aZjlaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep Uz = 150
B. ®yHKkuMa BKJIKOYAeTCAd M OTKJ/IIOYAeTCHd NporpaMMupoBaHueM ycTaBku F17, BesMyMHa
MUHHMAaJIbHOTO M MaKCUMaJIbHOIO HalpshpKeHUWW 3ajgaercd ycraBkamu F19 wu  F20,
MaKCcuMaJibHasl BeJIMYMHaA Toka — ¢yHKuuen F22( cm. nyHkT 7). [Ipu F17=11 ctabunusupyercs
BesnunHa Ud u orpanmyuBaetcs Id, a nmpu F17=12 - crabuausupyercd BeaudydHa Urms u
orpaHuyuBaetcd Irms.

3.17 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTaOUIN3aUU

B nmnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
orpaHuyeHMs) 3aJaHHbIX BeJUYMH. [lnag aToro umeerca ¢yHkuus F18, koTtopasd MoxeT
IPUHHAMATh 3HAY€EeHHUH:

- 0 - MmegsieHHasA. CKOPOCTb CTaOMJIM3aL UM UM OTPaHUYEHUSI MAaKCUMMaJbHO MeJJleHHas,
Ipyd 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3anUM. TOYHOCTb CTAOU/IM3ALUHU
HanpshKeHUs WM Toka - 1% OT HOMHHAJIbHOTO HaNpsXKeHUs CeTH, BpeMs CTabuJIU3aluu NpHU
CKauyKe CeTeBOro HalpshKeHUsl UM Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYeHUs CpeJAHssd, NPU 3ITOM
JlOCTUraeTcsl CpesiHAS TOYHOCTb CTAbU/IM3alMU. TOYHOCTb CTAOMJIM3aLUM HANPSXKEHUA WU
TOKa - 2-3% OT HOMHMHAJIbLHOTO HaNps>XKeHHUsl CETH, BpeMsl CTabUIU3al U IpY CKayKe CeTeBOro
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpas. CKOPOCTb CTAOU/IM3ALUU UM OrpaHUYeHHUs ObICTpas, IpU 3TOM TOYHOCTb
CcTabuan3alMy HU3Kasg. TOYHOCTb CTAOW/IM3allMM HanpsbKeHUs WJId Toka - 3-5% oT
HOMMHAJILHOTO HaNpshKeHUs CeTH, BpeMs CTAOW/IM3allMy NMPU CKayKe CeTeBOr0 HalpshKeHUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkaga 1. CkopocCTb cTabW/IM3aLUUA BbICOKAs NPU OOJIbIIOM OTKJIOHEHUH
CTabUJIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOW W 0OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
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CTAabUJIM3UPYEMOUN BeJMYMHbl K 33ZjlaHvio. Takod BuJ CcTabUJM3aLUKM MOXET OKa3aThCs
NOAXOJALLEHN /11 HeJIMHEMHOW Harpys3KHy;

- 4 - rubkas 2. AHaJIOTMYHO NpeJbIAYIleMy, HO C TOpa3/l0 MEHBIIUM ObICTPOJIENCTBUEM,
caMasi Me/lJIeHHbIN U3 BCEX BAPUAHTOB.

3.18 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
BeinpsimuTesnb MMeeT cnenuaibHyto GyHkuuioo FI98( cM. myHKT 7), MpU COXpaHEHUMU B

NaMATH KOTOPOM 3HA4YeHHA paBHOrO 1, Bce NoJIb30BaTe/bCKUE YCTAHOBKU CTUPAIOTCS, a Ha UX
MeCTO 3alMChIBAIOTCA 3aBO/ICKMeEe 3HaYeHUA QyHKLUH.

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

A) 3a11MTa OT KOPOTKOI'0 3aMbIKaHUs SABJIsIETCA JyOJMPOBAaHHON U 00ecrieYnBaeTCs JBYMs
crnoco6aMu: 3JeKTPOHHBIM M 3allUTa aBTOMAaTH4YeCKUM BbikJw4daTeseM QF1l. 3JyekTpoHHas
3allMTa peaJu3yeTcs MyTeM ObICTPOM 0O6pabOTKM MUKPOIPOLLECCOPOM CUTHAIOB, NOCTYNAOLIAX
OT ZJaTYMKOB TOKa. [Ipy npeBbillIeHUY MTHOBEHHOT'0 TOKA 3HaYeHHUs 3*|HOM MPOUCXOAUT CHATHE
yOpaBJAAKLAX UMIOYJbCOB C TUPUCTOPOB, a Ha JMUCIJIee OTOOpaXkaeTcsl COOTBETCTBYIHOLEE
coobuieHue. B ciydyae HecpabaTbhlBaHUS 3JIEKTPOHHOM 3alUThI( MO MPUYUMHE BHYTpPEHHEH
HEUCNPABHOCTH MWJMU c6Ooe HacTpoeK) NpU KOPOTKOM 3aMbIKaHUM HArpy3ky o00€eCTOYUT
aBTOMaTHYeCKUM BbiKaO4YaTes b QF1.

B) 3amMTa OT 1neperpy3kd THPUCTOPOB TMpeJiHA3HAuYeHa /s COXpaHEeHUs
paboTOCIOCOOGHOCTA THPUCTOPOB MNpPU JJUTEJNbHOU Meperpy3ke TOKOM, MpeBbIIIALEM
HOMMHA/JIbHOE  3HAaueHUe TOKa  BbINPSIMUTeJSA.  3alluTa  SBJSETCA  3JEKTPOHHOMU.
Mukponpoieccop HenpepblBHO U3MepseT TOK HAarpy3Kd M HaKallJIMBaeT 3HayeHHWe BpeMs-
TOKOBOIO WHTEerpajla U CpaBHUBAaeT €ro C yCTaBKOH, MPU NpeBbIIIEHUH KOTOPOW CHUMAET
MMIYJbCbl yHpaBJIeHHUS] C TUPUCTOPOB M OTOOpa)kaeT Ha Jucljee coobuieHue. Paborta
BBINPSIMUTEJISA GJIOKUPYETCS Ha 3 MUHYTHI, IOCJA€e Yero OH MepexoAuT pexuMm “'oToBHOCTB”
ecJIM nmoJaHa koMaHza “Crom”.

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

B) 3amwuTa oT meperpeBa pajuaTopa 06ecrneYyrBaeTCs BCTPOEHHbIM TeMIlepaTypHbIM
JaTYUMKOM, KOTOpbIM HENpepblBHO ONpallMBaeTcd MHUKponpoueccopoM. IlpenenbHas
TeMnepatypa paauatopa - 80 C. Ilocse cpabaTbiBaHUs 3alllUThl paboTa BbINPSIMUTES
OJIOKUpPYeTCs [0 OXJaKJAeHUs paauaTopa Jo TemnepaTypbl 60 C, mocse 4ero BBIKJIIOYAKTCS
BEHTUJIATOPHI OXJIAXKAEHUS W BBINIPSIMUTENb NMEPEXOJUT pexuM ‘['0TOBHOCTB”, ecay mojaHa
koMmaHga “Cromn”.

[') KOHTpOJIb HaNpsKeHUs] CHUJIOBOM CETHU OCYILEeCTB/SETCS 3JEKTPOHHBIM CHOCOGOM.
3amuTa cpabaTbhlBaeT B Cjy4yae OTCYTCTBUSI OJHOW WM HECKOJbKUX (a3 WM B CAydyae HUX
“cnunaHuna”. 3alUTa MOXeT ObITh BKJIYEHA WM OTKJIOYeHa MyTeM NpOorpaMMHUPOBaHUSA
¢yukuu FO92( cM. nyHKT 7).

) 3audTa OT HEUCHPABHOCTU JaTYMKa TOKa. B ycTpoiicTBe /151 U3MepeHHUs] BbIXOJAHOTO
Toka Id ucmosib3yeTcsa ABa AaTydKa TOKa, “TJII0OCOBOM” M "MuHycoBou”. Cnoco6 H3MepeHUs
3amaetca pyHkuuei F94:

F94=0 - Id BbIYMC/SETCS KaK IOJyCcyMMa H3MepeHUH ABYX AaT4uMKoB Ia = (Imaroc +
IMHHYC)/2. 3TO OCHOBHOHM peXuM paboThl. B ciyyae, eciv oJUH AAaTYHMK HU3MepsieT B 2 pasa
OoJibllle IPYroro BblAaeTcsl OoMIMOKA 12, cUrHaM3UpPyIOLasg 0 HEMCOPABHOCTHU JAaTYMKa TOKa.
[Tocsie cpabaThiBaHHUS 3aLUThI [JIs1 ee cC6poca HEOOXO0JUMO CHATH cCUrHas “"PaboTa”.

[Tocse 3TOro MOXXHO YyCTAaHOBUTD:

F94=1 - Id = ] mu1o0¢;

F94=2 - Id = | Munyg;
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F94=3-1d = 0;

YcraHaBivBas 3HayeHud F94, paBHoe 1 M 2, MOXHO OllpeJile/INTb HEUCNPABHBIU JaTUYUK
WM OTperyJiMpoBaTh IOKa3aHWs ToKa Ha aAuciiee. F94=3 wucnosib3yeTcsi Kak BpeMeHHbIH
PEXUM NMPU HEUCTIPABHOCTHU 000UX JATYMKOB TOKA.

E) 3amyTa oT HEUCIPABHOCTHU 1€ U3MepeHUs1 Halpsi>KeHUs1 CpabaTbIBAET, €CJIM CUCTeMA
yIpaBJieHUs U3MepsieT 3aBeJOMO HeBepHbIe 3HAaUEHU s BbIXOJHOTO HAaNpsPKeHU . 3allMTa MOXKeT
ObITh OTKJII0YeHa GyHKIMel FO5( cM. myHKT 7).

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

3.20 Hactpoiiku

B BeinpsAAMUTeIE peyCMOTPEeHA BO3MOKHOCTb HACTPOUKU:

A) Jlng u3aMeHeHHs nmopora cpabaTbhlBaHHUS 3alUThbl OT KOPOTKOT0 3aMbIKaHUs B BEPXHeH
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
npeAnpUsATUUA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS M0 aMILIUTYJe 0KoJ0 2,5-3*IH,
rAe |H - HOMUMHaJIBHBIN TOK BBINPSAMUTEJISA. B IeBOM BepXHeM yrIJly 3TOM e IJIaTbl UMEIOTCS Be
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBAThb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY [>kKaMIlepoM. JTO HaNpshKeHUe ompejeisieT
TOK cpabaTbiBaHUs 3awuThl Mo K3. BeanyrnHa Toka cpabaTblBaHUSI NPSMO-NPONOPIMOHATBHO
HaNpsDPKEHUI 3TOM  ycTaBKU. [Ilpy  He0O6XOJUMOCTH  YBEJHWYUTb UYYBCTBUTEJNBHOCTh
cpabaTbhlBaHUS HYXHO 3TO HalpsDKeHHWe YMeHbUIUTb, JJs 3arpy0JeHus - HaobopoT
HalpsKeHHe ycTaBKkU K3 yBesIMYUTb.

[IlpyHuMas pelieHue 0 HEOOXOJUMOCTHM U3MEHEHUs] HACTPOMKU 3alllUThl OT KOPOTKOTO
3aMbIKaHUS, c/le/lyeT NIPUHUMATh BO BHUMaHUe:

- ecJiM JpKaMmIlep CHAT, HA OJHO M3 MNoJIoKeHWM J1-]J5 He 3aMKHyTO, TO 3aljUTa He
cpaboTaerT;

- 6bIBaeT cuTyanus, Korja 3amuTta ot K3 cpabaTbiBaeT npy TOKe, U3MEPEHHOM KJIElaMH,
MeHblleM 4yeM [H. JTo He 00f3aTe/JibHO TOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3alMThI, IOTOMY 4YTO 3aldTa cpabaTbIBaeT M0 aMIJIMTYHOMY( MTHOBEHHOMY ) 3HaU€HHUIO TOKa,
a He [eWCTBYWOLIEMY WX CpeAHeMy. JTO 4Yallle TOBOPUT O TOM, YTO BEJIMKO aMIJIUTYyJHOE
3HaueHHe Toka( nuk-pakTop). [lonbiTKa 3arpy6bUTh UM MOJHOCTbIO OTKJIIUYUTD 3alUTy OT K3
MOXXeT NpPUBECTH K BBIXOJY THPUCTOPOB M3 CTPOS - BeAb OHU [ONYCKAIOT HEKOTOpOe
npejieibHOe 3Ha4YeHHe MITHOBEHHOTO TOKA, a 3aBOJICKAasi HACTPOMKa KaK pa3 nmpeaycMaTpUBaeT
cpabaTbiBaHME 3aLUTHI [JIs1 HENPEBbILIEHUS 3TOr0 Npeie/IbHO-L0NyCTUMOT0 3Ha4eHus1. B aToM
C/y4ae U3rOTOBUTEJIb MMeeT IPaBO OTKAa3aTh B 6eCIJIATHOM rapaHTUHNHOM 00CIyKUBaHUMU.

b) llokasaHus JaTyMKa ToKa. B ciydae, eciiv TOK, U3MepeHHbIA GpaKTUUYECKH, PACXOJAUTCS C
JIAaHHBIMHU, 0TOGPA’KaeMbIMH Ha JIMCILJIEe, MOKHO MPOU3BECTH UX MOJCTPOUKY. [/ MOACTPOUKHU
cayxat ¢yHkuuu F102 "KI +”, F103 "KI -”. [loka3aHus TOKa Ha JUCIJIee U3MEHSIOTCS MPSMO-
NpPONOPLHUOHANbHBI UBMEHEHHUIO 3TUX KO3 PULEHTOB.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:

- pyskuuent F94 BoicTaB/isieTcs 3HaueHUe 1( u3aMepeHue 1o "TJII0COBOMY” aTUUKY). Jlasiee
CpaBHUBAETCS BeJMYMHA TOKa Id, M3MepeHHas KJelaMH, C MOKA3aHUSIMU HA JUCIIee U NpHU
Heo6X0JUMOCTHU NMPOU3BOJUTCS KOPPEKTHPOBKa Koadounenta pynkuueit F102.

- ¢ynkuueir F94 BbicTaBssieTca 3HayeHUe 2( uM3MepeHHe MO0 "MHUHYCOBOMY~ OATYHKY).
Jlanee cpaBHUBaeTCs BeJIMYMHA ToKa Id, u3MepeHHasl KJelllaMy, C TOKa3aHUSAMU Ha JUCILIee U
Py HEO6XOAUMOCTH NPOU3BOIUTCS KOPPEKTUPOBKA KoapdunuenTa pyHkuueit F103.

- ¢ynkuyuer F94 ycraHaBauBaeTcs 3HayeHue (0 u3MepeHHe OT 00OOUX [AATYMKOB) U
npoBepsieTcsl MpPaBWJIbHOCTb MNoka3aHuM Id. BesnumunHa Irms mnpu 3ToM U3MeEHUTCHA
aBTOMaTHUYEeCKH; ee KOpPPEKTUPOBATh He TpebyeTcs.
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[IpyHKUMas pelieHUe 0 MOACTPOMKe MMOKAa3aHUM TOKa, cleflyeT UMeThb B BUAY Cefylolive
dakTopshI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4YaJbHYI0 30HY HEYyBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIMYEHUH TOKA, I0KAa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJjellyd, CIOCOOHble UW3MepATh
CpeiHeKBaJ[paTUUHOe 3HaYyeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He wusMmepsoumue TRUE RMS, MoxHO
MCII0JIb30BAaTh TOJIbKO IPU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJIelM MOTYT JAaTb NOTpelHoCTb U3MepeHus A0 50%. PekomeHAayeTcs MCNOJb30BaTh KJ/eLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM AATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJUTH IIPHU TOKE paBHOM 60-
80% OT HOMUHAJILHOT'O TOKA BBINIPAMUTEJIS;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3aUIUT OT
Neperpyskd WJIM KOPOTKOTO 3aMblKaHHUA - JMO60 CJIMIIKOM 4YacToe M HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryjadropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
006CIY>KMBaHUHU.

[Ipy npoBeseHUM onepanyMi NOACTPOMKHU IIOKAa3aHUM Ha JUCIJIee pPEeKOMEeHAYeTCs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJu ynpaBJleHu .

B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcIjiee. 3a U3MepeHHe HalpsKeHHsl OTBeYaeT
mata A6( camas HWXKHAs). C JIeBOM CTOPOHBI IJIAaThl €CTh PeryJadpoBOYHbIA pe3uctop R13,
OTBEYAKL[UK 32 YCTAHOBKY HYJI BBIXOZHOTO HanpsikeHud. C npaBod CTOPOHBI — pe3uctop R7,
MacIlITabupywIUKd Ko3PUIMEHT MepeAayd OT H3MEpPUTEJbHOM IJIAaThl K [OKa3aHUIM
JAucnes. Pe3ucTopbl MOTyT ObITh TPYAHO JOCTYIIHBI U3-3a XKI'YTa IPOBOJOB.

151 moACTPOMKY MOKa3aHUM Ha JUCIJIee HE0OX0UMO OTKJIKYUTD 3alUTy pyHKLMel FIO5,
nojaTh KoMmaHjay “Pa6oTa”, BbICTAaBUB HyJieBoe 3aZaHue. 3adpuKcupoBaThb KHomkon ~@”
BesinunHy Ud Ha fucniee. Y6eJUThCS, YTO HA NMOJK/IIOUEHHON Harpy3Ke HyJleBoe HallpsiXKeHue U
JlOOUTBCS MOKa3aHUM HyJiS HA JUCIJIee TOBOPOTOM I'0JIOBKM PeryJIMpoBOYHOTO pesuctopa R13.

Jasiee moaHATH BbIXOAHOe HanpsxKeHHUe 10 60-80% oT MakcMMabHOTO U pe3ucTtopoM R7
OTpEryJMpoBaTh NOKa3aHUs Ha AUCIIee, JOOUBIIMCh COBNAJ€HUSI C U3MEPEHHBIM 3HAaYEHUEM.
Besnnumna Urms nmpu 3TOM U3MEHUTbHCS aBTOMATHYECKH; €€ KOPPEKTUPOBATh He TPeOyeTcs.
W3MepsATh HampsikeHue Heo6X0JUMO MpPUOOPOM, 00J1aal0LUIUM CHOCOOHOCTBIO H3MEpSTh
cpeaHekBaZpaTtuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHuss HACTPOMKH pEKOMEH/YETCs
BKJIIOYUTD 3alUTy PyHKLMelr FO5.

3.21 YupagJieHue 1o uHtepdeiicy RS-485 no npotokosy ModBus RTU

PerynsgTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdekicom RS-485. [To yMosiyaHUo
3Ta mJjiaTa He UJeT B KOMILJIEKTe MOoCTaBKU. Ee He06X0UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Ecniv npu nmepBOHaya/lbHOM MOCTaBKe IJlaTa He Obla 3aKa3aHa, TO €e MOXHO [JOKYNHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoqumo:

A) YcTaHOBUTDb 3HaYEHHUE aJipeca YCTporcTBa B MHGOpMAIMOHHOM ceTH pyHKLMelr FI9;

B) YcTaHOBUTB 3HaUYeHHe CKOPOCTH Nlepefiady JaHHbIX pyHknueit F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHHUE 33/]al0Lero
CMTHajJia Mo uHTepdelicy HeoOXOJUMO YCTAaHOBUTh 3HadeHuss oOyHkuu F1=2 u F2=6
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COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10KeHA Ha caliTe MPOU3BOAUTEIS.

3.22 Vcnosib30BaHKE KHONKYU “ABapUHHOE OTKIKOYeHUe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HalNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITAaTHOM CHUTYalMM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHomnka uMeeT ¢puKcaLuio CBOEro MoJ0XKeHHs .

[Ipy HaXKaTHUX 3TOW KHOMKH pa3pblBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHHUS, MPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMITYJIbChI yIIPpaBJeHUs1 HA TUPUCTOPHI HE MOAA0TCS.

3.23 Ucnosb3oBanue [THU/I-peryadatopa

Jl1s1 ynpaBJieHUs] THPUCTOPHBIM peryasTopoM oT [IU/l-peryasTopa He06X04UMO BbIOpaTh
curHas ynpaJieHus 4..20 MA, a1 yero npucBouTh QyHK UM F2 3HaueHue 4.

BHyTpu mkada npousBe[eHO YaCTUUYHOE paACK/JIIUYeHHUEe lened MUTAHUS W yIpaBJeHHUs
[TU/l-perysissiTopa corjiacHO cxeMe, IPUBEJEeHHONW B NpuJoxeHUU b. JlaTyuMk TemmepaTyphsl U
nenu curHaausauuu [[U/[-peryssiTopa noTpebUTeNb PACK/IOYAeT CaMOCTOSTENbHO COTJIACHO
PYKOBOJCTBY I10 3KCIJIyaTallUH, KOTOPOEe BXOAUT B KOMILJIEKT IIOCTABKH.

3.24 0c06eHHOCTY TUPUCTOPHOr0 PETYIMPOBAHUSA

PerysvpoBaHue BBIXOJHOTO HaNpsKeHUS OCYLIECTBJSETCS 3a U3MEHEHUs YyrJa
OTNHUPAHUS CHUJIOBBIX TUPUCTOPOB. [IpM NpOEKTHpPOBAHUM U IKCIJIyaTallud 0OOpPYOBaHUSA
caeyeT y4ecTh cleAylolje 0COOeHHOCTHU:

A) BhIIpsSIMJIEHHOE Halpsi)KeHHe Ha BbIXOJe BBINPSIMUTES ABJISAETCA NMYJbCUPYIOIIUM —
OHO COJIEpP>KHUT TOCTOSIHHYI0 U IMepeMeHHyl cocTaBiswoiiue. [Ipyu 3TOM mnepeMeHHas
COCTaBJISIIOILAS 3aBUCUT OT BEJIMYMHBI yIja OTIUPAHUs TUPUCTOPOB U MOXeT 6bIThb 10 50% u
OoJibllle OT BEJIMYUHBI TIOCTOSTHHOM cocTaBJsollel. [lepeMeHHast cocTaB/soLias MPOSIBASETCSA
B BUJle TapMOHUK. PopMa BBIXOJHOTO TOKa MOBTOPSET GOPMYy BBIXOJHOrO HAMpPSKEHUS JJIs
aKTUBHOM Harpy3kKd U UMeeT HeCKOJIbKO CIJIaXKeHHBbIM XapaKTep Jis aKTUBHO-UHAYKTHUBHOM
HarpyskH.

B) BesinunHa NOCTOSHHOM COCTaBJISIOLEN HaNpsXKeHUsI U ToKa oTob6paxkatoTcs kKak Ud u
Id cooTBeTCTBEHHO; TaK e Ha JUCIJIee OTOOpPaKAITCA CpeJHeKBaJpaTUUHble BeJUYUHbI
HanpsikeHuss Urms U Toka Irms, 3KBUBaJIeHTHble JeWMCTBUI0 MNOCTOSAHHOW Y NepeMeHHOU
coctaBsiiomied. Tak MpU NUTAaHUM, HapuMep, 0OMOTOK BO30YKAEHUSl 3JEKTPOJABUTaTess
caelyeT opueHTUpPoBaThbCA Ha nokasaHusa Ud u Id, Tak Kak TOJIbKO MOCTOSIHHAs COCTaBJISOIAs
CO3/laeT 3JIEKTPOMAarHUTHbIM BpalllalOIlMA MOMEHT, a [MpU MUTAaHUM HarpeBaTeJbHbIX
3JIeMeHTOB - obpallaTh BHUMaHUe Ha Irms u Urms, MoCKOJIbKY HarpeB Y Bbl/ieJieHHe MOIIHOCTH
B Harpyske HUJeT IO0J BO3JeUCTBUEM KaK IOCTOSIHHOW, TaK U IlepeMeHHOW COCTaBJAKILUX. B
3TOM cJiyyae He y4YeT IepeMeHHOM COCTaBJAAWILEd MOXET NPUBECTH K H3ObITOUHOMY
BbI/leJIEHHI0 MOIIHOCTH B Harpyske.

B) Jlaxxe ecsiiu yCTaHOBUTb 3HAaYeHUE BbIXOJHOTO HampsikeHUs, Hanpumep, Bcero 100B,
aMIJIMTYJa MyJbCallMi BBIXOJHOrO HaNpsDKeHUs MoXxeT jgocturath 250-500 B. Jlst
yMeHbIIEHUs aMIUIUTY/Jbl MyJibCallUd TpebyeTcs TMOAK/IIOYEHUE BBINPSIMUTENSI 4Yepe3
NOHIKA UMK TpaHcPopMaTop.

[) Tox B ¢asax mNuUTawIIEro HaNpsH»KeHUs NpuobausuTesbHo paBeH 0,7-0,75 ot
BBIXOJIHOTO TOKa BBINPSMUTEJSA. JTO CJAeAyeT YYUTbIBATb NPU BbIOOpe ceyeHUsS Kabesed U
IPOBOJOB Ji/Il MUTAHUS BbINPSAMUTEA

/1) BeimpsMUTesnb NOTpe6JIsiET PEaKTUBHYH MOILHOCTb JaXe MPU YUCTO aKTUBHOU
Harpyske

E) ®opma BeIXoZHOTO HaNpsi>KeHUsI U Gpa3HOro TOKa MpeJiCTaBJeHa Ha pUCyHKe 3.2:
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PucyHok 3.2 BeixoHOe HanpsDKeHUe BhINPSIMUTEJIS(BBEPXY) U TOK B ¢pasze(BHHU3Y)
4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 BoinpsMuUTeNb COOTBETCTBYeT JeNCTBYWOIIMM TpeboBaHusaM “llpaBuJs ycTpoicTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» u «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTaLlMU 3JIEKTPOYCTAHOBOK
noTpe6uTesei».

4.2 Jlna paboThl BBINPSMUTEJS MCNOJb3yeTCs ONacHOe JJi XU3HU HanpshkeHue. [lpu
YCTAaHOBKe BBINPSMUTE Ha O0ODBbeKTe, a TaKXe IpPH YCTpaHEHHWH HEHUCIPAaBHOCTEH H
TEXHUYECKOM OOC/IY>XMBAaHUM HeOOXO0JUMO OTKJ/IYWUTH BBIIPAMUTEJb W MNOJK/IOYaeMble
YCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZlaHve BJIaTM HAa KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeliaeTcs UCNOJIb30BaHUE BBIIPAMUTEJISl B arpeCCUBHBIX CpejiaxX C CoZlepKaHUeM B
aTMocdepe KUCJIOT, Liei0uel, Maces U T. 1.

4.4 HO,ELKJIIO‘{eHI/Ie, PETryJIMPOBKA U TEXHHUYECKOE O6CJIy}KI/IBaHI/Ie BBITIPAMUTEJIA OOJIXKHBI
MMPpON3BOANUTBLCA TOJIBKO KBaJII/I(l)I/IL[I/IpOBaHHbIMI/I crnegruajruCTaMy, HW3y4YHMBIUIMMHU HaACToOdAIllee
PYKOBOACTBO IT1O 3KCIIJIyaTalluH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM OOCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHus «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAaHOBOK MNOTpebuTeseld» U

«[IpaBuJ TeXHUKU 6€30MaCHOCTHU MPU IKCILJIyaTalU U 3J1eKTPOYCTaHOBOK IOTpeOUTEeM».

4.6 ,[[J]H 3alIHThI 06CJIy>KI/IBaIOHJ,eI‘O IepCoHaJia BbIIPpAMUTEJIb AOJIXKEH 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”
OCYILeCTBJIIETC MeCTHO TyMO6JilepoM C JIMLEBOW TMaHeJM, CUTHaJl 3aJaHUsl TO0JaeTcs
BCTPOEHHBIM [lepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tymbsep “PaboTa” B nosioxkenue “Brka” u
IPOKPYTUTE PYYKYy NEePEMEHHOTO PE3UCTOpa OT OJHOT0 KpaWHero MoJIOXKEHUs A0 ApPYroro.
Y6enuTech NpU 3TOM, YTO Ha NMOJK/JOYEHHOM Harpyske( JlaMIlax HaKaJMBaHUs) W3MeHSETCs
HalnpsiKeHHUe B COOTBETCTBHUE C CUTHAJIOM 33/laHUS.

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

[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B peKUM “'0OTOBHOCTD”

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

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcsd MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOPA3UTCS
TeKyllee 3HaueHue QyHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3mMeHUTb 3HaUueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.
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Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUe QYHKIMU, HY>KHO KPATKOBPEMEHHO
HaXkaTb KHoONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCIENIHOW 3anucyd 3HAaYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKIHUHU U CTaHET BO3MOXKHBIM
HaBUTraLus no GQyHKIUAM.

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

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

Ta6snna 7.1 [lporpaMmmupyeMblie GyHKIIUU

®yH- | Hapmuce Ha OnucaHue
KA HHAUKATOpeE
OmpenenisieTr crnoco6 ympaBjieHWs: KoMaHZa “‘Pabora” mojaeTcd MeCTHO WJIH
JUCTaHLIMOHHO
3HavyeHue Hagnuch IlosicHeHue
F1 croco6 yp. 0 TyMG1ep Komanna "Fa60Ta""l'IO,ILaETCH nepelzo,aoafl PYKOSITKH
TyMOJiepa “PaboTa” B mosioxeHue “Bkj
Komanja “PaboTa” nofjaeTcs nyTeM 3aMblKaHUS KJIEMM
1 JUCTAaHIIUOHHO "
6 ¥ 7 KJIEMMHOM KoJIoAKHU X1 nJiaThl ynpaBJaeHUs
2 modbus Komana “Pa6oTa” nomaercs no uHtepdeicy RS-485
OnpepesisieT CUrHaJ ynpaBJeHUs BBIXOAHBIM HaNpSXKeHUEM
3HaueHUe Hagnuch [TosicHeHue
CurnHas 3aiaHusl U3MEHSIeTCS HaXKaTUEM KHOMOK “>" U
0 KHOIIKU ) an
HaxkaTue “>” yBesinuMBaeT BbIXOJHOE HANpsDKeHUE
HaxkaTue “<” yMeHblIIaeT BbIXOJHOE HAaNpsiXKeHUe
CurHas 3aJjaHusl U3MEHsSeTCs IOBOPOTOM PYYKHU
NepeMeHHOT0 Pe3UCTOpa, Pa3MelleHHOro Ha JIMLEBOH
1 BCTP.PE3UCTOP | MaHEJIHU. [TosioxkeHUe “Mun” COOTBETCTBYET
F2 CUTHaJ yImp. MUHHMaJIbHOM BeJIMYMHE 3a/laHus, NoJioxKeHue “Makc”
— MaKCUMaJIbHOM BeJIMUUHE 33/1aHUs.
Curnas 3aflaHus NoJilaeTcsd BHEMIHUM HanpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJs 3ajlaHus noJilaeTcss TOKOM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHus N0JlaeTcsl TOKOM ynpaBJjeHus 4-20 MA
CurHas 3afiaHus NOJAeTCs BHEUIHUM TIepeMeHHbIM
5 eB;eCL:(') pPe3UCTOPOM. PexoMeHzayemoe 3Ha4YeHUe
p p CONPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurHas 3aiaHus nojiaetcs no uHtepdeiicy RS-485
OnpenenisieT NoBeZileHHE BBINPSIMUTE/S [OCJAe NPOMAaXKU HAMpsSKeHUs] CUJI0BOM ceTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabora”
3HavyeHue Hagnuce ITosicHeHue
Ecin mpoBan HanpspKeHUs [JJWICA MeHee 2 CeK -
3 ABT.BKIL BbIXO/HOE HANpsKEHHe CKAYKOM BO3BpAlaeTcs Ha
0 BKJIIOYEHO NpPEeXHUU ypOBEHb.
Ecnv mpoBasn HampspkeHusi Aawicsd Gosiee 2 cek -
MPOUCXOJUT aBTOMATUYECKOE IOBTOPHOE BKJIYEHHUE.
Eciu mpoBas HanpsbKeHUs [JIMJICS MeHee 2 CeK -
1 OTKJ/IIOYEHO
BBIXO/IHOE HaNpshKEHUE CKAayKOM BO3BpalllaeTcs Ha
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NpeXHUH yPOBEHb.

Eciv mpoBasn HanpsikeHUs JAJWICA OoJiee 2 CeK —
aBTOMaTUYECKHUM Iepe3anyCcKk He MPOUCXOJUT; YTOObI
nepedTy B pexxuM “PaboTa” HY)KXHO MOAATb KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpepesisieT ycjioBUe cpabaThiBaHUs 1-ro NporpaMMUPyeMoOro peJje
3HaueHue Hagnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOIE B PEKUM
F4 1-e pese 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJAUT NIPHU NepeXo/ie B PEXKUM
PABOTA “Pa6oTa”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOJIE B PEKUM
ABAPUA “ABapus”
OnpepenisieT ycjoBUe cpabaThIBaHUSA 2-T0 NPOrPaMMUPYEMOro peJse
3HaueHHe Hagnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MePEXOJIE B PEKUM
F5 2-e peJie '0OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NepeXo/ie B PEXUM
PABOTA “PaboTa”
3 CUTHAaI CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOJIE B PEKUM
ABAPHUA “ABapus”
OnpepenisieT ycjoBUe cpabaThiBaHUsA 3-T0 NPOrpaMMUPYEMOro peJe
3HaueHHUe Hagnucek [TosicHeHue
0 OTKJIDYeHO | Pesie HeakTHMBHO BO BCeX peXUMax paboThl
1 CHTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
F6 3-e pesie '0OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT NIPHU NepexXo/ie B PEXUM
PABOTA “PaboTa”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
ABAPUA “ABapus”
OnpeneniseT BeJIMUNHBI, BBIBOAMMbIE HA AUCIIEN
3HaueHHe Hagnucek [TosicHeHue
WUupukanus MOCTOSIHHOM COCTaBJIs 0L e U
0 [+U - d+rms | cpegHeKBaJpaTUYHOI0 3HAYEHHUS TOKA U HanpshKeHus 1d,
F9 WHWKaLs Irms, Ud, Urms
1 1+U - d WHaukanusi TMOCTOSIHHOW  COCTaBJISIIOIIENR TOKa U
HanpsikeHus 1d, Ud
2 14U - rms WHaukauus cpefHEKBaJIpaTUYHOTO 3HAYeHUs TOKa U
HanpspkeHuda Irms, Urms
F11 UIABH. TIVCK BpeMsa nmiaBHOro BbIXOJ|a HaNpsDKeHHWA Ha 3aJaHHbIU YpoBeHb. /[Mana3oH 3Ha4YeHUH
-1y dyukuuu ot 0 1o 25 cek c marom 0,1 cek
F12 | m1aBH. BBIKI BpeMs ma1aBHOTO CHUXKEHUs HaNpsi>KeHUs 10 MUHUMaJbHOr0 3HaueHus. /[uama3oH
' " | 3HaveHud pyHkiuu ot 0 710 25 cek c marom 0,1 cek
F15 | HyoKH.IDeZes MuHuManbHOe 3HaYeHHe CUTHaja 3aJaHusd B %. [luanasoH 3HadeHud yHkuuu ot 0%
TIpe J10 100%, Ho He 6oJiee 3HaYeHus ¢yHkuuu F16. luckpetHocts 0,1%
F16 | Bepx. mpegen MakcuMasibHOe 3HaueHHe cUrHaja 3aZaius B %. /luanasoH 3HaueHU ¢yHkuuu ot 0%
px.1p J10 100%, Ho He MeHee 3Ha4YeHus yHkumu F15. luckpetrHoctb 0,1%
OyHKIMSA BKJIOYAET PEXUMbl CTAOWIM3ALUK WM OTPAaHUYEHUs] TOKA, HANPSDKEHUS,
MOIIHOCTH
F17 pexxuM 3HayeHue Haanuce [losgcHeHUe
0 HeT PeXXuMbl OrpaHUYeHHUs WK CTaOUIM3AIMU OTKIYEHbI
1 orp Id PexxM orpaHuM4yeHHs TNOCTOIHHOW  COCTaBJSHOIIEN
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BbIIIpsIMJIEHHOTO ToKa Id

Pexxum OTrpaHHUYE€eHHA CpeJHEKBAJPATHUYHOI'O0 3HA4Y€HHA

2 orp Irms
BBINPSIMJEHHOT0 ToKa Irms
3 cra6 1d PexkyM cTabuaM3anud IOCTOSSHHOM  COCTaBJISIONIEN
BBINPSIMJIEHHOTO TOKa Id
PexxuM cTabuiusanuu cpeHEKBA/[PAaTUYHOTO 3HAYEHUS
4 ctab Irms
BBINPSIMJEHHOT0 ToKa Irms
5 orp Ud PexxM  orpaHuyeHUs1 TMOCTOSIHHOM  COCTaBJSIOLIEl
P BBINPsIMJIEHHOTO HanpsihkeHus Ud
6 Orp Urms PexXMM orpaHuveHHsl CpeJHEKBAaJAPAaTUYHOTO 3HAYEHUS
p BBINpPsIMJIEHHOT0 HanpsikeHus Urms
v 126 Ud PexxyuM cTabuju3alMu IIOCTOSHHOM COCTaBJIAOLIEeH
BBINPsIMJIEHHOTO HanpsihkeHus Ud
3 c1a6 Urms PexxuM cTabuU/IM3anuu CpeJHEKBAIPaTUIHOTO 3HAYEHUS
BBINpPsIMJIEHHOT0 HanpsixkeHus Urms
PexxuM cTabuau3anUyd IOCTOSIHHOM  COCTaBJISIIOLIEN
9 ct.lorp Ud
BBINpsIMJIEHHOTO ToKa Id ¢ orpanndenunem Ud
PexxuM cTabu/IM3alnuu CpeJHEKBAIPAaTUIHOTO 3HAYEHUS
10 ct. I orp Urms
BBINPSIMJIEHHOTO ToKa Irms c orpanuyeHuem Urms
11 1. U orp Id PexxyuM cTabuau3alMu IIOCTOSHHOM COCTaBJIAOLIEeH
) p BhINpsiMyieHHOT0 HanpsikeHUs Ud c orpanudyenuem Id
PexxuM cTabu/IM3anuu CpeJHEKBAIPaTUYHOTO 3HAYEHUS
12 ct. U orp Irms | BelnmpsAMJieHHOro HanpstkeHusa Urms ¢ orpaHnuyeHueM

Irms

CDYHKU,I/IH onpeaesdeT CKOpOCTb U TOYHOCTb CTa6I/IJII/IBaL[I/II/I HJIK OTPAaHUYEHHA

0 MegsienHas | MepasieHHasi cTabU/IM3alnusl, BBICOKAsi TOYHOCTh
1 cpefHsAs CpenHss crabuan3sanys, cpefHsisi TOYHOCTh
2 6bICcTpast BricTpast cTabu/ar3anus, HU3Kas TOYHOCTh
F18 | crabuiusanud
3 e BoicTpass mnpu OOJIBLIIUX OTKJOHEHUSIX OT VCTaBKH,
MeJ/lJleHHasl PU MaJIbIX OTKJIOHEHHUSIX
AHanornyno rubkas 1, HO ¢ ToOpaszio MEeHbUIUM
4 rubkas 2 .
OBICTPOAEUCTBUEM
OnpenenisieT MHHMMaJbHOEe 3HAueHHE HaNpPSKEHUsT Ha Harpyske B pexume
F19 H.npefen U | cTabuau3anuy HanpsipkeHUs. 3HadeHWe QYHKLMM He MOXeT NPeBbICUThH 3HAYeHHUe
dyuknuu F20
OnpenensgeT MaKCMMaJlbHOe 3HayeHUWe HaNpsHKeHWs Ha Harpyske B pexume
F20 B.pefien U | cTabuivsanuu HanpspkeHUs. 3HaueHUe QYHKIUU He MOXKET ObITh MeHbllle 3HaYeHUs
byuknuu F19
F21 . mpeien | OnpenenisieT MUHMMaJIbHOE 3HAaUYeHUE TOKA B Harpy3Ke B peXUMe CTabUJIU3al[UU TOKa.
P 3HaueHHe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHkunu F22
OnpefessieT MakCMMaJIbHOE 3HAaYEHHE TOKA B HAarpy3Ke B peKuMe CTabWIM3aluu TOKa.
F22 B. ipejien | 3HaueHue QPYHKIMU He MOXET NPEeBbICUTh HOMUHAJbHBIA TOK BBINPSIMUTEJNS U He
MOXeT ObITh MeHbllle 3HaueHus1 pyHkiuu F21
QyHKIMSA BKIKYAET WU OTK/II0YAaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gas”
3HavyeHUe Hagnucek [TosicHeHue
F92 | KoHTpOJb das
0 BKJIIOYEHA 3amuTa BKJIKYEHA
1 OTKJ/IIOYEeHa | 3alyTa OTK/IKYeHa
OnpepenisieT cnocob M3MepeHHUs BbIxoJAHOTro Toka Id
3HavyeHUe Hagnucek [TosicHeHue
JaTuyuK I+ U | BbeIxogAHOM TOK paBeH NOJyCyMMe HW3MepeHU#
O ”n ”n ” ”
F94 | Hsmepenue | I- nJ1tocoBoro” v "MuHycoBoro” fatyukoB Id = (I+ ul-)/2
BbIXo/lHO!1 TOK paBeH TMOKa3aHUsIM “TJIHOCOBOro”
1 JaT4YuK [+
gatyuka Id =1+
2 JaT4uK - BbIXO/JHOM TOK paBeH IOKa3aHUAM ~MUHYCOBOTo”
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natyuka Id =1I-
3 HeT BbIXo/1HOU TOK paBeH HyJo, Id =0
BruitoyaeT MJIM OTKJIIOYAET 3alUTYy OT MOTEPU U3MEepPEHUs BIXOIHOTO HanpsikeHus Ud
FO5 3amura Ud 3HadeHUe Hapnuce
0 BKJI 3aluTa BKJIOYeHa
1 OTKJI 3amuTa OTKJII4YeHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HayeHHe Hagnucek [TosicHeHue
0 HeT 3HaueHUss BceX MNPOTpaMMHUpPyeMbIXx OJGYHKUUH He
V3MeHseTcs
Bce nporpaMMupyemMble byHKIUU NPUHUMAKOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3Ha4YeHue 3Ha4YeHue
F1 0 F17 2
Fo8 3aBOJ,. HACTP. 2 1 F18 1
F3 0 F19 0
1 Aa F4 1 F20 Unom
F5 2 F21 0
F6 3 F22 IlHOM
F9 0 F92 0
F11 5 cek F94 0
F12 3 cek F95 0
F15 0 F99 1
Fl6 100% F100 3
F99 | RS-485 azpec OnpepensieT ajipec ycTporcTBa B ceTu RS-485, 3HayeHus ot 1 o 247
OnpenesisieT CKOPOCTb NepeJiauu JaHHBIX 10 ceTH RS-485
3HayeHHe Hagnucek
0 1200 6uT/C
1 2400 6uT/c
2 4800 6uT/C
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/C
6 38400 6uT/cC
7 57600 6uT/cC
8 76800 6uT/C
9 115200 6uTt/c
F102 kI + Onpenensier k03$PUIIMEHT MepeAayd MO TOKYy MeXJy H3MepeHHbIM 3HayeHUeM
F103 KI - CHUTHaJIla C JJaTYMKa TOKAa W MOKa3aHWSIMH TOKa Ha AHUCIUIee MO “miocy” U “MuHycCy”
COOTBeTCTBeHHO. Ha mpeAnpusTHM HU3rOTOBUTEsNE OOBIYHO BBLICTABJEHO 3HAUYEHUE
6sim3koe k 1,00. Jlnanason 3HavyeHuii ot 0 g0 2,50

8. Ucnionib3oBaHue BctpoeHHoro [IU/l-peryasTopa
Jna ucnosib3oBaHua BcTpoeHHoro I[IW/l-perysnaropa /A peryjadpoBaHUA TeMIlepaTypbl
06 beKTa HE0OXO0JMMO BbIOpaTh CUrHa/] ynpaBjieHus 4.20 MA, AJs 4ero HY>XHO YCTAaHOBUTb
3HayeHUe OyHKIMM F2, paBHoe 4. B 3ToM ciydae aHasioroBblM BbixoaHOW curHana I[THU/-
peryJiaTopa CTaHeT YIpPaBJIATb BbIXOAHBIM Hanps»keHveMm TBH.
Takke Heo6x0AMMO NTpor3BecTH KoHbuUrypupoanue [IU/]-peryssiTopa B COOTBETCTBUU C
npuJjaraeMoy TeXHUYeCKOHU JJOKyMeHTalluex.
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9. UHauKanusa JaHHBIX HA JUCIJIee

B Tabsune 9.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIeE JaHHbIE /151 BCEX PEKUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['0TOBHOCTBH 2-9 cTpoka BesuuyuHa 3ajarouiero curHaja, Hanpumep, Us=50%,
U3=250B, I3 =66 A.
1-a crpoka Koj yHKIMM U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.
2-51 CTPOKa 3HAaYeHHe QYHKIMU U KPAaTKOe MOsSICHEHHE
1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsa
2-1 cTpoka Besn4yuMHa TOKa Harpy3KH, BBIXOJJHOTO HaNpshKEHUSs
TeMIepaTypa paauatopa Hanpumep, [d=45 A, Ud=100 B( nocTtosiHHas
coctaBiagwmas), Irms=50 A, Urms=150 B( cpeaHekBajpaTHUYHOE
3HavyeHue), Tp=35 C.
Pa6 OTobpakaeMble Ha AUCIIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
abora YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TEeKyllero napaMerpa. [Ipu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMmeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.
ABapus KoJ olIMOKU 1 ee Ha3BaHUEe

10. Bo3MOXXHbIe HEUCIIPABHOCTH U CIIOCOGHI UX YCTPaHEHUA

Bo3Mo>KHble HEUCTIPABHOCTHU U CMIOCOOBI UX YCTPaHEHUs IpUBeseHbl B Tabre 10.1

Tab6sinna 10.1 Bo3MoKHbIe HEMCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N Omu6Ku

Haanuce Ha
WHJMKaTope

IlosicHeHue

Om?2

HET CUJI0BOM ceTu!

YCcTpoHCTBO He 0GHAPYKHUBAET Hallpsi>KeHU e CETH

Bo3mo:KHas npuYnHa JenicTBUs

Hanpﬂmeﬂne Ha BBIIIPAMHUTEJIb HE Y6e,LII/ITbCH B MNOAKJ/JIFOYEHHUH
noaaHo HallpA>KeHH4, I[MPpaBHUJIbHOCTHU
MNOAKJIIOYEHHA

He BKJIIOUEH aBTOMaTHUYeCKHH | BkiIouuTh aBTOMaTHYECKUH
BBIKJIOYATeJIb BbIKJ/IKOYATEJIb

C/JIMIIKOM HHU3KO0e HalpshKeHHe Y6eauThcs, 4TO HANPSKeHHE B CETU
ooJsibiie 100 B

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

Om3

nposaJ
HanpsxkeHus!

Bo BpeMsi paboThl 6bl1 3adUMKCUPOBAH NpPOBaJ HaNpsiKeHUs MUTaHUSA
CUCTEMBl  yIpaBJeHUss WJM  [poBaJl  CUIOBOTO  HaNpsKeHUs
JUINTeJbHOCTbIO  6Gojiee  2-x  CeKyHJ. /lajbHelllee ToOBeJeHHe
BBINPSMUTENSA omnpeJensieTcsa 3HadeHueM ¢yukuuu F3. Eciu F3=0, To
YCTPOMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To BeImpAMHUTENb BOUAET B peXUM “['0OTOBHOCTBL” MMOCJ/e MOJa4Yu
koMaHgb! “Ctomn”

Om4

neperpesn!

Temnepatypa ox/naxjawlulero paguaropa gocrurJa 80 C.

Bo3mo:KHas npuYnHa JenicTBUs

HechpaBeH BEHTUJIATOP Y6e,LII/ITbCH B HCIIPAaBHOCTHU
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oXJaXJeHUs BEHTUJISITOpA
3acopeHbl BEHTUJIALMOHHBIE | [IpouucTUTh BEHTUJISILIMOHHBIE
YKaJII03U »KaJII03U OT IBLJIU U Mycopa

BelnpsAMUTeE/Ib pa3MellleH B IJIOX0 | YOeAUTbCS, 4YTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:KaloIlero BO3/yXa He
MecTe npesbimaer 40 C.  YcTaHOBUTH

BBINPSIMUTENIb B Jpyroe MecCTo,

NPUMEHUTh BHEIIHUHU 06/1yB

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HEeT CBA3H MEXAy

[Tnatel A2 u A5 He 06MeHHBaAIOTCA

npO‘{I/ICTI/IT]: MEXIIJIaTHbIE

Om5 iaTamul JIpyT C IPYrOM IaHHBIMHU pa3beMbl, eC/IM ONTMGKa He UCcYe3aeT
— OTIPABUThH B PEMOHT
KopoTkoe 3ambikaHWe Ha BbIxoZie | [IpO3BOHUTH BBIXOJ, BBIIPSAMHUTEJSA
BBINPSAMUTEJSA Ha HaJIM4yue MexxdazHoro
ow? KopoTkoe KOPOTKOTO 3aMbIKaHUS u
m 3aMbIKaHHe! 3aMbIKaHHUS Ha 3eMJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHUe TOKa Harpy3Kk | YMeHbIIUTh BBIXO/THOE
NpeBbINIaeT HOMMHAJBHBIA TOK | HalpsiKeHHUE; YBEJUYUTH
Om10 [leperpy3ka BBINIPAMUTEA B TeYeHHE | COMPOTHUBJIEHNE HATPY3KHU
JUINTEJbHOT0 BpEMEHHU
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
OpuH U3  JIaTYMKOB  TOKa | YCTaHOBUTh 3HaUYeHUSA QYHKIIUU
HeWclpaBeH Uau usMepsieT ToK B 2 | F94=1 u F94=2 v onpeaenuthb
Ow 12 HeHCIpaBeH pasa 6oJIbllle IPyTroro HeUCHpaBHbIN JaTYUK, HACTPOUTD
JaT4yuk Toka Id
MOKAa3aHUS TOKA C JJaTYMKa WU
3aMeHUTD ero
HeuncnpaBHOCTB B uenu | [Ipo3BOHUTS LieNlb U3MEPEHHUS],
Omr 13 HeT uaMmepenusi Ud | usmepenus Ud MPOBEPUTH Pa3beM B IJIATE

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

BeInpsiMUTEIb HE BOCIPUHUMAET KoMaHAy “PaboTa”

Bo3MmoxHag npuYMHa

JeiicTBusa

Komanpga “Pa6ora” He mocTymaer
Ha BBIIPSIMUTEJb

[IpoBepUTh MOCTyNJIeHHe KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eAUThCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

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

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeTt omin6ok

3HayeHHe CUTCHaJa 3adHUA HE U3BMEHAETCA UJIK PaBHO 0

Bo3MoxHasA npu4YMHA JencTBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh O/ KJIIOUEHUS

MOAKJ/IDYEHH e

1eney ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al01Iero CUrHaja

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F2; npyu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeucnpaBHOCTb  KHOMOK WM | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 eEpeMeHHOr0

pes3ucTopa, BHYTPEHHSS

HEHUCIPAaBHOCTh

Het omn6ok

BeinpsiMuTe/ b NepexoAUT B pexuMm “PaboTta”, curHaa ynpasJieHUsI
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NPpUCYTCTBYET U HW3MEHAETCA, Har
HalpAXeHHd HET

Py3Ka NOAKJ/IIOYE€Hd, HO Ha BbIXOZe€

Bo3MmoxHag npuYMHa

JeiicTBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn60ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MmoxHag npuYrHa

JeiicTBusa

He nmnopmaHo BcmoMoraTeJibHOE
nutanue 220 B

BkrounTh aBTOMAaT QF2,
NpPOBEPUTH HaJW4Me HaNpsKeHUs
220 B Ha koHTakTax aBToMaTa QF2

Haxxata  kHomka  “ABapuiiHoe
oTkJ4YeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy pabGoTe BBIIPAMUTE]b IEePUOJNYECKH “3aBHCAeT’, JaHHbIE Ha
WH/JIUKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCHIPUHHMAIOTCS C 3aM03/]JaHUEM UJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JdencTBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMpPOBAJIOB B
nepuoJUiecKu B HEM BO3HUKAKOT | BCNOMOraTeJbHOM HanpsH>KeHUU.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS JAPYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaTos)

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy nosaye HanpspDKEHUsS] HA BBIIP

SIMUTE/Ib Ha HarpysKe NMpPUCYTCTBYET

HanpsibkeHUe, XOTs KoMaHJa “‘PaboTa” He 1M0JjaHa, BBINPSIMUTEND

HaXoJUTCA B pexkrMe “I'oTOBHOCTB”

Bo3MoXkHas NpUIUuHaA

JencrBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HemepHoe MOJIKJIF0UEHUE
Harpy3kKu

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJIDYEHUA HATPY3KH

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

[Ipu pa6oTe BbIIPSMUTEJISI BBIKJIIOY

aetcd aBTomat QF1

Bo3MmoxHag npuYMHa

JelicTBusa

CnikoM 60JIbIION TOK HAarpy3Ku

Y6enurech, 4TO TOK Harpyskud He
npeBbllIaeT HOMHHAJIBHBIA  TOK
JJAHHOU MOJIeJIH BBIIPSIMUTEJISL.

KOpOTKOE 3aMblKaHHE€ Ha BbIX0/€

“IIpo3BOHUTE” BBIXO/, BHIPSIMUTEJIS

HeI/ICHpaBHOCTb dBTOMATa

3aMeHHUTb aBTOMAT

Haxkata  kHomka "ABapwuiiHoe | OTXKaTb KHOIIKY "ABapuiiHOe
oTKJoYeHue” OTKJIloYeHue”
11. TexHu4ecKoe 06C/IyKUBaHUE

11.1 TexHuueckoe 06CAyKMBaHUE BBIMPSIMUTEJS IPOU3BOJUTCS HE peXxe OJHOr0 pasa B
1IeCTb MecslleB U BK/IIOYaeT B ceb:

A) KOHTPOJIb KpenJieHus;

B) KOHTpPOJIb 3JIEKTPUYECKUX COeIMHEHUH, TOATAYXKA BUHTOBBIX COe/JUHEHUH;
B) ypaneHue NnblIU U rpsi3y;
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[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJISITOPOB;
/1) KOHTpPOJIb TEMIIEPATYPHOTO peXMUMa.

12 MapkupoOBKa BBINIPAMUTEIA

12.1 Ha kaxabli1 BbIPSIMUTEJb HAHOCATCS:
A) Ha3BaHUE BbINIPSAMUTEJIS;
B) o603HaueHHe NUTAOLIEr0 HAPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[') cTeneHb 3alUThl KOPNYCa;
/1) 3aBoACKOM HOMED;
E) rog usrotossieHus.
13 YnakoBKa 6/10Ka

13.1 YnakoBKa BBIIPSAMUTE/SI NPOU3BOAUTCA B KapTOHHYI KOPOOKY WJ/IM JlepeBSHHbBbIN
ALIUK.

14 TpaHcnopTHpOBaHMeE U XpaHEeHHUE

14.1 BpIOpsIMUTENb XPAaHUTb B 3aKPBITHIX MOMELIEHUSX B KAaPTOHHBIX KOPOOKaxX HJIU
JlepeBAHHBIX AIMKaX [IPU CIeAYIOLUX YCA0BUAX:

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

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

Bo3ayx B noMelleHUU He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJIOT U 1Lesodel, a Takxke
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

14.2 BoinpssMuUTeEb B YIAKOBKE TPAHCIOPTUPOBATh NpPU TeMmepaType oT -25 g0 +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

14.3 TpaHcnopTHpoOBaHHWe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHWe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMTBCA B OTAllJIMBAEMbIX

repmMeTu3npoOBaHHBIX OTCEKAX.

15 KoMILIEKTHOCTD

TBH-3-TTUJJ251-230-A ....eeee e e 1t
PYKOBOZCTBO MO 3KCIIYATALMHU .eeervnveernrreersnreersseeennne 1T
| = T0d 1 (0] o AP P TR 1wt
30§01 0 O 2 1T

16 T'apaHTHIiHbIE 06513aTE/IbCTBA

16.1 l'apaHTHUIHBINA CPOK 3KCIJyaTaluu 12 MecsleB CO AHS MPOAAXKHU, TPU COOJIIOJEeHUU
110JIb30BaTeJieM YCJI0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

16.2 B ciayyae BbIXOJA peryaaTopa M3 CTpOA B TedeHHe TapaHTUHMHOIO CpoKa IpH
COOJIIOZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpPaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PEMOHT UJIU 3aMeHY.

16.3 l'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 10 BUHE NOTPeOUTe .
e Ha npegoxpanurenu.
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e B cisydyae peMOHTa M KOMILJIEKTalMM NOTpeOUTeseM YCTPOMCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpraHM3alUi 6e3 corJacoBaHUs C U3rOTOBUTEJIEM.

e B ciyyae u3MeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJOBHUAX, UCIBITAJIU yJapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIE
yCJIOBHUS.

16.4 PeMOHT 4 CcepBUC, B TOM 4YHUCJ€e FapaHTUMUHBIM OCYLIEeCTBJSAETCA Ha NpeANpUATHU

WU3TrOTOBUTEJIA.

16.5 B ciyyae He06X0AMMOCTU FrapaHTUHHOTO U MOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU

MOXKHO 00PaTUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuU: https://zvezda-el.ru/
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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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IIpunoxenue B FabapuTHbIE U NPUCOEeJUHUTETbHbIE pa3Mepbl
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Ta6suna b1 'abapuTHbIE U IPUCOEJUHUTEbHBIE pa3Mepbl, MM

HauMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TBH-3-1IKW/1251-230-A-40 360 | 390 | 414 | 560 525 174 Bositel M8 16
TBH-3-1IM/J1251-230-A-80 360 | 390 | 414 | 560 525 174 Bositer M8 17
TBH-3-TIM/J1251-230-A-125 480 | 516 | 546 | 720 680 194 Bostet M10 18
TBH-3-1IKM/1251-230-A-160 480 | 516 | 546 | 720 680 194 Bostet M10 25
TBH-3-1IKW/1251-230-A-200 480 | 516 | 546 | 720 680 194 Bostet M10 27
TBH-3-1IKW/1251-230-A-250 560 | 602 | 638 | 840 790 194 Bostet M12 35
TBH-3-1IM/1251-230-A-315 560 | 602 | 638 | 840 790 194 BoJsitet M12 38
TBH-3-1IM/J1251-230-A-400 660 | 702 | 738 | 940 890 222 BoJsitet M12 43
TBH-3-1IM/J1251-230-A-500 760 | 802 | 838 | 1000 | 950 222 BoJsitet M12 55

TBH-3-1IM/1251-230-A-630* 760 | 802 | 838 | 1300 | 1250 | 282 Bositet M12 63
TBH-3-1IM/1251-230-A-800* 760 | 802 | 838 | 1300 | 1250 | 282 Bositet M12 68
TBH-3-1IKW/1251-230-A-1000* 760 | 802 | 838 | 1300 | 1250 | 282 Bostet M12 80
TBH-3-1IM/J1251-230-A-1250 HanosibHbii mkadp 1600x800x400 120
TBH-3-1IM/J1251-230-A-1600 HanosibHbI# mKad 1600x800x400 130
TBH-3-1TM/1251-230-A-2000 HanousibHbi# mikad 1800x800x400 140

TBH-3-1TM/1251-230-A-2500 10 3a1pocy
TBH-3-1TM/1251-230-A-3200 10 3apPOoCy
TBH-3-1IM/J1251-230-A-4000 110 3a1POCy

* MOXeT ObITh U3roTOBJIeH B lKady 1320x800x300 mm P31

31




