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1 ONMMCAHUE U PABOTA

1.1 HABHAYEHWVE

1.1.1 Obwue cBegeHus

YHuBepcanbHbi 6ok 3awmTtel anektpoasuratenen Yb3-302 (ganee no tekcty YB3) npegHasHaveH ans no-
CTOSIHHOTO KOHTPONSA MnapameTpoB CETEBOr0 HamnpsbkeHusi, delicmeyrowjux 3Ha4YeHUN Qa3HbIX/NIMHENHbIX TOKOB
TpexdrasHoro anekTpoobopynosaHusa 380 B, 50 'y n NpoBepKM 3HAYEHNST CONPOTUBIIEHNST M30NALMN 3NEKTPOLBUTa-
Tenen.

YB3 obecneunBaeT 3alwmuTy aCMHXPOHHbIX 3neKTpoasuraTenemn, MowHocteio ot 2,5 kBt go 30 kBT npu uc-
NoNb30BaHUN BCTPOEHHbIX TOKOBbIX TpaHcdopmaTopos 1 4o 315 kBT npu ncnonb3oBaHnn BHELLHUX TOKOBbIX TPaH-
cchopmaTopoB, B TOM YUCIIE N B CETSX C N30NTIMPOBAHHOW HENTPArbIO.

YB3 o6ecneunBaet 3alimUTy 3neKTpoaBUraTtenen npu:

- HeKayeCTBEHHOM CETEBOM HamnpspkeHUM (HegoNnyCTUMbIE CKadkM HanpsbkeHus, oOpbiB ¢has, HapylleHue Yepe-
AOBaHUs 1 crnvnanune das, Nepekoc NMMHENHbLIX HAMNPSKEHNN);

- MEeXaHW4eCcKnNxX neperpyskax (CUMMETPUYHbIV neperpya no ¢pasHbIM/NMMHENHBIM TOKaM);

- MpeBbILEHNN Nopora Toka obpaTHOM NocnenoBaTeNbHOCTU:

- HECMMMETPUN hasHbIX TOKOB 6e3 neperpysa, CBA3aHHbIX C HAPYLUEHNEM U30MNAUMN BHYTPU OBuUratensa n/mnm
noasogsiiero kabensi (cpaBHeHNe KoachduumeHTa HeCMMMETPUM Toka No obpaTHOM NocneaoBaTENbHOCTU C KO3M-
PULMEHTOM HECUMMETPUN HaNPsPKEHMA No obpaTHOM nNocnegoBaTeNbHOCTH);

- WCYE3HOBEHMM MOMEHTA Ha Bany anekTtpogsuratens («Cyxol xoa» - OJI9 HAcOCOB) — 3awuTa no MUHU-
MarnbHOMY MYCKOBOMY W/vnn paboyemy TOKY;

- 3aTAHYTOM MycKe ABuratensi unm 6nokKMpoBKe poTopa;

- HeJonyCTMMO HU3KOM YPOBHE MU30MALUN MEXAY CTaTOPOM M KOPMycoM ABuratens (npoBepka nepen BKhYe-
HUem);

- 3aMblKaHUM Ha «3eMnio» OOMOTKM cTaTopa BO BpeMsi paboThbl — 3aLuuTa no TOKaM YTEYKU Ha «3eMIIoy;

- TENnOBOW Neperpyske asvraTens;

- neperpeBe 0OMOTOK (onpegensieTcss Temnepatypa obMOTOK NpU MCNOMb30BaHMU BCTPOEHHLIX B ABUraTesb
TemnepaTypHbIX JaTYMKOB UK TeMnepaTypa Koprnyca npy UCNONb30BaHWM BHELLUHUX TeMNepaTypHbIX AaTYMKOB).

Mo kaxxgomy TMNY 3alMTbl BO3MOXHO 3anpeLleHne 1 paspelleHne aBToMaTUYecKoro NOBTOPHOMO BKMHOYEHUS
(aanee no tekcty AlB) Harpysku.

Bnok obecneumBaeT 3alMTy 3NEKTPoobOpyAOBaHUSA MYTEM YNpaBeHUst KaTyLKOW MarHMTHOro nyckatensi (KOH-
TakTtopa).

Bnok onpegender Hanuune TOKOB ABMUraTens npyv OTKMAKOYEHHOM perne Harpysku (Mpu OTKIHYEHHOM pene
Harpyskn 1 OyHKUMOHANbLHOM pene B pexume 3Be3fa-TpeyronbHuk). B aTom crnydae Gnok MHOMUMPYET aBapuio
BHELUHEro MarHMTHOro nyckartens (B ganbHernwem MI1), Bknovatowero aosuratens, 40 TeX nop, noka 6nok He 6y-
OeT BbIKMOYEH MMM OTKMOYEH KOHTPOSb TOKOB ABUraTens npu oTKIMYEHHOM pene Harpysku.

YB3 obecneynBaet ynpaBrieHue 351eKTpoABUraTenaMu:

- no aHanoroBbiM Bxoaam "0-20 mA" n "0-10 B";

- MO KaHanaM AMCTaHLMOHHOro ynpasneHus (MHtepdencol RS-232 n RS-485);

- KHoMKamMu Ha nuueson naHenu YB3.

Cessb

- ynpaeneHne 1 nepegada napameTpos no nHTepdency RS-485 B cootBeTcTBUM ¢ npoTokoriom MODBUS;

- ynpasneHue u nepegayva napameTpos no nHrepdency RS-232.

MpwumedyaHune- OgHoBpemeHHoe ncnonb3oBaHne RS-485 n RS-232 HeBO3MOXHO.

Onsa pa6otbl K ¢ YB3 moxeT 6biTb Mcnonb3oBaHa nporpammMa “lNaHens ynpaesneHus Y53-302”, pa3meLleHHas
Ha canTe komnaHun “HOBATEK-3JIEKTPO “ (http://lwww.novatek-electro.com/programmnoe_obespechenie.html).

Mporpamma “INaHene ynpaeneHus Yb3-302” npegHasHayeHa Anst KOHTPONA COCTOSIHUA U cOopa AaHHbIX OT
yctponcte YB3-302 no nHtepdency RS-232 unu RS-485. MNporpamma no3BonseT CoXxpaHaTh (3arpykaTtb) pasnmy-
Hble HacTporikn YB3, Bectn cbop AaHHbIX U COXPaHATb MX Ans AanbHenwero aHannsa. CoxpaHeHHbIe JaHHbIe
MOXHO MpocMaTpuBaTh Ha rpaduke, CONOCTaBMASA NapameTpbl APYr C OPYroMm.

"paduyeckun nHtepdperic MY nossonseT B peanbHOM BpeMeHN HabmoaaTh TeKyLlee COCTOSIHNE PasfIUYHbIX
napameTpoB YB3. N'mMbkasi HacTpolka HTepdenca No3BonsaeT NoAcTpPoUTLCA nog Noboro nonb3oBaTens.

1.1.2 U3ameHeHNA B XxapaKkTepucTukax n pabéorte Y63 B 3aBUCUMOCTU OT BepCUM NpPorpamMmmsbl

B Bepcuu nporpammbl 13 gobasneHo:

- B CMMCOK NOTpebnsembix U oTOOpakaeMblX NapaMeTpoB MOSHasA, akTMBHAs U pPeakTUBHAs MOLLHOCTM, MNO-
Tpebnsiemble Harpy3Kkon;

- 3awwmTa no obpuiBy asbl (pas) gBuraTens ¢ KOHTPOMNEM MO TOKY;

- perucTpsbl (TONLKO ANS CYUTbIBAHUSA), codepxaluue 3HavyeHuss noTpebnaemon Harpy3kon akTMBHOW MOLLHOCTM
(B yCnoBHbIX egnHMLax) No kaxaomn us das;

- pobaBneHa BO3MOXHOCTb AUCTAHLUMOHHOIO Nycka U ocTaHoBa ABuraTens no nirtepdgency RS-232RS485

B Bepcum nporpammbl 15:

- ncnpasreHa ownbka npu namepeHum TokoB bonee 650 A;

- Npu paboTe C BHELIHMMK TpaHcOopMaTopaMy C HOMUHambHbIM TokoM 6onee 100 A, Tokn (M3mepsiemble U
BblUMCNAeMble) nepedaroTcs no nHtepdency RS-232/RS485 B amnepax.
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B Bepcun nporpammel 18:

- U3BMEHeH anropuTM BblBOAA Ha MHOMKALMIO CONPOTMBIEHNS M3ONSALMM MpU NoJdaHHOM Ha ABUratenb Hanpsi-
XeHun nutanua (Tabnuua 1.4 npyumedaHvne 4).

B Bepcun nporpammel 20:

- nobaerneHa BO3MOXHOCTb yNpaBneHuns gsuratenieM no aHanorosbim Bxogam "0 — 20 mA" n "0-10 B";

- MOBbILLEHA HAOEXHOCTb Nepedayn AaHHbIX No MHTepdency MODBUS;

- nobaBneHo obHapyxeHne aBapun paspyleHnss EEPROM,;

- UBMEHEH anropuTM BbIXOA4a M3 MEHI0.

B Bepcum nporpammbl 21:

- nob6asneHa komaHaa "CEPOC ABAPUW YB3" no nHtepdeiicy MODBUS (n. 2.4.4.9) 1 BO3MOXHOCTb cbpoca
aBapun YB3 ¢ nnueson nanenu (n. 2.2.5);

- nobasnexa komaHaa "MOBTOPHbLIV CTAPT YB3" ("RESTART") (n. 2.4.4.10);

- pobaBneHa BO3MOXHOCTb cOpoca YB3 Ha 3aBoackme yctaHoBkM no nHTepdency MODBUS;

- pobaBneHa BO3MOXHOCTb OTKIMIOYEHNSI KOHTPOIS TOKOB ABUraTens Npu OTKIMOMEHHOM perne Harpysku.

1.1.3 OrpaHuyeHus npumeHeHnsa YB3 1 KOppeKTHbIN BbIGOp NapaMmeTpoB

Mpn ncnonb3oBaHUM BHYTPEHHUX TpaHCOpMaTOpPOB TOKa 3anpewjaetcs npumeHaTb YB3 ansa sawmThbl
Asurartenen MoLwHocTbI0 6onee 30 kBT.

Mpu namepeHnmn TokoB asuratens ot 63 A go 300 A norpelHoCcTb n3MepeHnsa He npesbiwaeT 5%, Npu Tokax
Bbilwe 320 A HauMHaeTCs HacbIWEHNEe cepAeydHnka TOKOBOro TpaHcdopmaTopa, U NOrpeLlHOCTb M3MEPEHUST PE3KO
yBennymeaeTcs. He3aBMcMMO OT peanbHOro 3HavyeHusi NpoTeKarLwero Toka, ToK, uamepeHHbin YB3, He npeBbicUT
400 A. YcTaHOBKa HEKOTOPbIX NPOrpaMMmnpyemMbIX NapameTpoB (MakCMManbHas TOKOBasi 3aLlmTa, 3aTaHYThIA NYCK 1
GnoknpoBKa poTopa, Tennosas neperpyska) 6e3 yyeta HacblWEeHMSA TOKOBbIX TpaHCopMaTopoOB NPUBEAET K He-
BO3MOXXHOCTU cpabaTbiBaHUS 3aLUUTHI.

Hanpumep, npu yctaHoBke ind=50 (HOMWHanbHbIN Tok asuratens), i -~ P =0 (3awmTa no Toky ¢ He3aBUCUMOW
BblAEPXKKOW), i - S =9 (KpaTHOCTb cpabaTbiBaHWs MaKCUMaribHOW TOKOBOW 3alUMTbl) MakcMMarnbHas TokoBas 3alimTa
AorkHa bbina 6bl cpabotaTth npu Toke 450 A. M3-3a HackiweHns TpaHcdopmaTopa ToKka, M3MEPEHHOE 3HaYeHne
ToKa He npeBbicuT 380-400 A gake Npu KOPOTKOM 3aMblkaHUM B 0OMOTKe ABuratensi u Tokax 6onee 1000 A, a cne-
posaTensHo, YB3 He oTkniouuT gguratens. B atom cnyyae (ind=50) nonb3oBaTtenb AOMKEH yCTaHaBNMBaTb KpaT-
HOCTb cpabaTbiBaHMS MaKCUMaribHON TOKOBOW 3aLLUMTbl He Gornee 6.

HoMuHanbHbIN TOK BHELWHUX CTaHAAPTHbIX TPAaHCHOPMaATOPOB TOKa JOIMKEH OblTb HE MEHEE HOMMHATBHO-
ro Toka asuratens.

1.1.4 Cnncok ncnonb3yeMbIX COKpaLLeHUn

AlB - aBTOMaTM4ecKoe NOBTOPHOE BKITOYEHNE

MM - MarHuTHLIN NyckaTenb

MK - nepcoHanbHbIA KOMMNBIOTEP

TT - TpaHcdopmaTop ToKa

PMKYI - pexnm MUMHUManbHOro Konm4ecTsa YyCTaHOBOYHbIX NapameTpoB

Itt - HomuHanbHbIM TOK TT (3agaeTca Mpu Ucnonb3oBaHUKM BHewHux TT. Hanpumep, ecnu TT tuna T-0.66
300/5, To Itt paBeH 300 A)

In - HOMMHanNbHLIN TOK ABUraTens. Kak npasumno, aTo 3Ha4YeHne Toka, KOTOpPOoe yKasaHo Ha LunbAuke ABuraTe-
N4, HO, B 3aBMCUMOCTM OT YCMOBUI 3KCMNyaTaumm, MoXeT ObiTb YCTaHOBIEHO APYroe 3HaYeHmne Toka.

1.2 TEXHUYECKNE XAPAKTEPUCTUKA

1.2.1 OCHOBHble TeEXHUYECKMNE XapaKTepPUCTUKN

O6wue paHHble npuBeaeHsbl B Tabnuue 1.1. OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKM NPUBEAEHbI B Tabnuvue
1.2. XapakTepucTiKa BbIXOOHbIX KOHTAKTOB BCTPOEHHbIX perie npuBeaeHbl B Tabnumue 1.3.

Ta6nuua 1.1 - O6wme gaHHble

HanmeHoBaHune Epnnuua 3HayeHne
n3mepeHus
HasHayeHune ycTponcTea - AnnapaTypa ynpasneHus u pacnpegene-
HUA. YnpasreHue 3almnTon aCUHXPOHHbIX
anekTpoasuratenen.
Twun KOHCTPYKUMKN (MOHTaxa) - Ha ctaHgapTHyto DIN-penky 35 mm
CrteneHb 3awmTbl: - npubopa - IP40
- KNEMMHOW KONOOKMN IP20
Knumatnyeckoe ucnonHeHue - ¥Y3.1
[unanasoH pabo4nx Temnepartyp °C oT MuHyc 35 go +55
TemnepaTypa xpaHeHus °C oT muHyc 50 go +60
CTeneHb 3arpa3HeHus - Il
KaTeropuna nepeHanpsxeHus - 1]
CeyeHve NpoBOAHUKOB, MOAKIIOYaEMbIX K KreMMam MM® 0,5-2
MakcumManbHbIi MOMEHT 3aTSKKN BUHTOB KNEMM H*m 0,4
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Tabnuua 1.2 - OCHOBHbIE TEXHUYECKUE XapaKTEPUCTUKN

HomuHanbHoe HanpaxeHne nnuTaHnA: TpexdaasHoe

380 B, 50 'y

YactoTta cetu, 'y,

48-62

[nanasoH HOMUHamNbHbIX TOKOB (NMpK paboTe OT BCTPOEHHbIX TpaHcopMaTopoB Toka), A

5-63

M'McTepeanc no HanpsbkeHuto (pasHoe/nnHerHoe), B

10/17

MmcTepesnc no tenny, % OT HAaKOMMEHHOro Npu OTKNIOYEHNN

33

Tou4HOCTb onpepeneHna nopora CpaGaTblBaHMﬂ Nno TOKY, B npoueHTax oT HOMUHalribHOro,

He bonee

To4HOCTb OnpefeneHnsi NOPOroB Mo HanpsXXeHuto, B, He xyxe

ToyHoCTb onpeaeneHus nepekoca das no HanpshxeHuo, B, He xyxe

HanpsixeHne, npn KOTOPOM CoXpaHsieTcst paboTOCNOCOOHOCTb:
- chasHoe, Npu NUTaHUK OT OAHOM a3kl U NMOAKMHYEHHOM HYNIEBOM NPOBOAE He MeHee, B

-NUHEeNHoe, Npu NUTaHuK oT Tpex das He bonee, B

180
450

OcCHOBHbIe BbIXoAbl

- pene Harpyskv - ABe rpynnbl NepeknaHbiX KOHTAKTOB ANs yNpaBieHNs nyckaTenem 3nekTpo-
nsuratend — 8 A, 250 B npu cos ¢=1;

- (byHKUMOHanNbHOE pene - ogHa rpynna nepekMaHbiX KoHTakToB - 16 A, 250 B npu cos ¢=1

(Ha3Haqu|/|e pene 3agaeTcd I'IOJ'Ib3OBaTeJ'IeM)

AHanoroBsble BXoabl

- ABa aHanoroBbIX BXOA4a ANa NoaknodeHnsa aatyukos temnepatypbl (Tunel Pt100, Ni100,Ni120)
- aHanoroBbIN BXOA4 AN NOoAKNo4YeHnsa aatyumka ¢ Bbixogom 0-10 B

- aHanoroBbIN BXOA ANdA NoAkmnoyYeHns gatymka ¢ Bbixogom 4 MA(0 MA) — 20 mA

- TPY aHanoroBbIX BxoAda Ans ctaHgapTHbIX TT ¢ BbixogoM 5 A (Tun T-0.66 unv aHanormyHbin)
-BX04 ANng nogknoyeHuns audcpepeHumansHOro TOkOBoro TpaHcgopmatopa (TpaHccopmaTopa

HyMeBOKM NocrnenoBaTenbHOCTH)

PaspelueHre no TemnepaTtype TemnepaTypHbiX Aatymkos, °C

MakcumanbHbI AnameTp NpoBoAa Npu UCMOMb30BaHUN BHYTPEHHUX TT, MM

12

MoTpebnsaemas MOLHOCTL (Nog Harpyakown), BA, He Gonee

5,0

Macca, kr, He bonee

0,5

[abapuTHble pa3mepbl (pucyHoK 1.1) - AeBATb Modynen Tmna S
MoHTax - Ha ctaHgapTHyto DIN-periky 35 Mmm

MonoxeHwue B NPOCTpPaHCTBE - NPON3BOJIbHOE

Ta6bnuua 1.3 - XapaKTepI/ICTI/IKa BbIXOOHbIX KOHTAGKTOB BCTPOEHHbLIX pee

Pene Pexum pa- | Makc. Tok npu | Yucno cpaba-| MakcumanbHas | Makc. gnur. Makc. Tok npwu
0oThI U~250 B, A ThiBAHUN KOM- pon. nepe- | Unoct=30 B, A (4unc-
x1000 MyTupyemas MEHHOe no cpab.)
MOLLHOCTbL, BA | HanpsikeHwne,
B
hyHKUMO- cos =04 5
HANbHOE c0s ¢ = 1.0 16 100 4000 440/300 3
Harpysku cosp=0,4 2 100
cos ¢ = 1.0 8 100 1000 460 3 (50000)

Bpe,qule BelweCcTBa B KONMM4eCTBe, NpesBbillaowemM npeneibHoO 4onyCTtuMble KOHUEHTpauun, OTCYTCTBYHOT.




-6-

1.2.2 U3mepsieMble U BblYUCTIAeMble NapameTpbl

Mamepsiemble U BblYUCIIIEMbIE MapaMeTpbl, 3HAaYEHUS KOTOPbIX BbIBOAATCHA Ha YCTPOWCTBO OTOOpaxeHus *
npeaenbl UX U3MEPEHUS U NOrPELLHOCTM NpUBeaAeHbI B Tabnuue 1.4.

MpumeyaHwue-KycTponctBy oTobpaxeHus oT

HOCATCA:

- ABa TpexpaspsaHbIX CEMUCErMEHTHbIX MHOMKaTopa Ha nuueson naHenu YB3,
- MK, nogkntoyeHHbIN kK ogHoMY U3 nHTepdericos YB3 (MODBUS, RS-232).

Ta6bnuua 1.4 - VIamepsiemble 1 BbluMCIieMble Napa

MeTpbI

*

PYHKLUN U3MepeHuns HOnana3oH To4yHocTb (MHemo- |Agpec EAavHuUbI U3-
HUKa MepeH. nNpu ne-
pepaye AaHHbIX
Toku [ecaTtbie gonu
HencTteytowime s3HavyeHms dhasHbIX TOKOB, A 0,5-630 2% F 1, 100,101, |amnepa******
F2 102
F3
[encTteylolee 3HaueHne Toka Hynesown nocnegoear., A 0,3-5,0 2% WFO 103
CpegHee 3HadeHMe ToKa Mo Kaxaon dase 3a Bpems, 5 1, &2, [104,105,
yKasaHHoe B napameTpe tSi 53 106
Hanbonbliee 3HayeHue cpegHero Toka Mo Kaxmown|<3 Itt 2% i, 107,108,
dase, nony4yeHHoe CoO BpeMEHMU nocnegHen sarpysku. > 3 Itt 10% e 109
C6poc Bcex cpefHUX 3HAYEHWUI BLINMOJSHSAETCS KHOM- '
kon 3AlN/CBP/Bblb npu BbiBOAe HanbonbLiero 3Ha- n3
YeHus cpeaHero Toka no nbon 3 gas (c npuceoe-
HMEM TEeKyLLero CpefHero 3HayeHusi Toka COOTBET-
CTByHOLLEN dasbl).
MyckoBon Tok ABuraTens (cpegHui no dasam) <3 Itt 2% Py 110 HecaTtole pgonu
Tok neperpysku (cpegHuin no gasam) > 3 It 10% PE 112 amnepa* ****
Bpems nycka, ¢ 0,1-600 Py 111
Bpemsa nycka - aTO nepuog BPEMEHU C MOMEHTA, KO-
roa Bce Tpy gpasHbIxX Toka npesbicaT 1,2%In, 1 4O MO
MeHTa, Korga Tpu Toka cHussaTtcs Huke 1,2In. Makcu-
MarnbHbIN da3HbIA TOK, AOCTUTHYTLIN B TEYEHME 3TOro
nepuopa, ABNseTcs MakCuMarbHbIM NMYCKOBLIM TOKOM.
Tok obpaTHOI nocnegoBaTenbHOCTK (Nepekoc), A 0,2-200 5% oP 113
HanpsixeHus
HencTteytowme 3Ha4yeHms dasHbIX HaMPsHKEHNI 100-300 3B UF 1, 114,115 |BonbThl
(onpepenstoTca npu nogkntodeHnn Kk YB3 Hynesoro UFe. 116
nposoga), B UF3
[encTteytowime 3Ha4YeHms NMHENHbIX HanpsxeHun, B [100-475 5B oL, 117,118
e, 119
L3
HanpsikeHne npsimon nocnegosaTensHoCcTH, B 100-300 3B UPP 120
HanpsixeHne obpaTtHon nocnegoBaTtenbHOCTU, B 3-300 3B LoP 121
HanpsikeHue Hyneson nocnegosaTensHocTu (Bek-  (3-100 3B UnP 122
TOpHas cymma Tpex hasHbIX HanpsXKeHnn, geneHHas
Ha Tpu), (onpegenseTca npu nogknoveHun K YB3
HyneBoro nposoga), B
Mpouee
Temnepatypa gatyuka 1 (Tvn gatyvka 3agaetcd BMUHYC 40 - 1°C kd ! 123 5000 — paTymk
cooTBeTcTBUM ¢ Tabn. 1.5), °C * 100 He BKMIOYeH
TemnepaTtypa gatyuka 2 (Tmn gatyuka 3agaetca BMuHyc 40 - 1°C Fd2 124 1000+10— K3
cooTBeTcTBUM C Tabn. 1.5), °C * 220 lnatymka
2000+10—00-
pbIB gaT4ymKa
3HaueHune TokoBoro Bxoaa (4-20) mA, MA 0-25 2% " 125 CoTble gonu
Munnuavnepa
3HayeHne HanpsKeHWs1 Ha aHanoroBOM BXoae 0-10 B 2% bl 126 [lecsaTble BOJIb-
0-10B Ta
CueTumk BpemeHn paboTbl 000pya0OBaHUS, CYTKN 0-999 SEr 127
YacToTa cetu, 'y 45-65 1% FFF 128 MecaTtble gonu
repua
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MpogomkeHne Tabnuubl 1.4

DYHKUUM U3MepeHUn Owana3oH | TouHocTb | MHemo- | Agpec EAavHnubI n3-
HUKa MepeH. Npu ne-
penave AaHHbIX
Bpems paboTtbl 4o oTknoyveHusa no neperpyske (no-| 0-600 1c EOP 129 CEKyHb!

Ka3blBaeT BpeMsi, ocTalolleecs A0 OTKMYeHus 3a-
LLMTOM NO TENJIOBON NeEperpyske), ¢

Bpems oo okoHuaHus Beigepxku AlNB , c** 0-900 1c ERP 130 CeKyHAbI
Bpems oxungaHua nocrne oTkndeHua no neperpys-|  0-900 1c EEP 131 CeKyHabl
ke (MokasbiBaeT BpeMs OXuaaHus OO0 paspelleHus
nycka, 3abroKMpOBaHHOIO TENJSIOBOMW 3alUMTON), C***

ConpoTtneneHue nsonaumu geuratens, MOm **** 0-19,9 10% rd 132 CoTHu kKOm
Tennosow 6anaHc agsuraTens Yucno 1100 Tbic. cootBetcTBYyeT| 133, 134

MapameTp ToNbko ANs YTEHUA MO MHTepdency 100% HakonneHHoro Tenna npu

RS-232, RS-485 KOTOPOM MPOUCXOOUT BbIKNHOYeE-

HWe aBuraTenst Npu BKIHOYEHHOW
3alumMTe Mo TENOBOW neperpyske

(n.1.2.5.7)
lNonHas MoWHOCTb, KBA***** 0-5000 5% Pot 135, 136 | decatku Bt
AKTMBHas MOLLUHOCTb, KBT***** 0-5000 5% PoR 137, 138
PeakTnBHas MoOLWHOCTb, KBAp***** 0-5000 5% Pod 139, 140 | decatkm Bt
KocuHyc yrna mexagy HanpsbkeHueM n Tokom no ¢a-| 0-1000 5% 141, 142
3e A *1000
MapameTp TONbKO ANSA YTEHUHA NO MHTEepdency
RS-232, RS-485
KocuHyc yrna mexagy HanpsikeHuem m Tokom no ¢a-| 0-1000 5% 143,144
3e B *1000
MapameTp TONbLKO ANSA YTEHUA Mo UHTepdency
RS-232, RS-485
KocuHyc yrna mexagy HanpsikeHuem m Tokom no ¢a-| 0-1000 5% 145,146
3e C *1000
MapameTp TONbKO AN YTeHUHA No uHTepdency
RS-232, RS-485

* Ecnun 3HaveHne TemnepaTypbl BIXOAMT 3a YKa3aHHble nNpeaernbl Ha MHOMKATOP 3HAYeHUs1 BbIBOOMTCS KO aBa-
pun B COOTBETCTBMM C Tabnuuen 2.8.

** Ecnun AlB 3anpeLleHo, To Ha MHANKATOP BbIBOAUTCA “nok”.

*** Ecnu BpemMs 0O OTKITHYEHUS 3alluTOl NO TENMOBOW Neperpyske ninv Bpemsa OXXMAaHUSa A0 pas3peLleHnst nycka
(ttP) He onpeneneHo (6onbwe 900 c), TO Ha MHOMKATOP 3HAYEeHUS BbIBOAUTCS Ko “---“. Ecnn paboTa 3awmThbl 3a-

npeLleHa, To Ha UHAMKaTop BbiBOAUTCA “nok”.

**** Ecnun conpoTuBneHne nsonaumn asuratens donbwe 20 MOM, TO Ha MHOMKATOP 3HAYEHUs BbIBOAUTCS KOA
“I. “ (eguHnua c TOYKOM B CTapLlem pa3psge nHgukaropa).

Mpu BkMOYEHHOM AuraTene (NOAaHHOM Ha ABUraternb HanpshKeHWU MUTaHWS) CONMPOTUBIMEHME U30MALUN HE
onpegeneHo 1 Ha MHAMKATOP BbIBOAMTCA Kog “---“ (Mpy NOAKIOYEHHONW Lienu n3MepeHuns n3onauumn gsuratens).
***** Ecnmn MoLLHoCTb, noTpebnsaemas Harpyskon 6onblie 999 kBT (kBA, kBAp), To MBT (MBA, MBAp) Ha uHauka-
TOp BbIBOAATCA C TOYKOW B Buae “n ” B cpegHeM paspsife. Hanpumep, ecnu Ha nHgukatop BeiBogutes “InY”, 1O
370 o3HavaeT 3,4 MBT (MBA, MBAp).

e TpumevaHne. B Bepcuun nporpammbel 15 1 ctapwe npu paboTte ¢ BHELWHUMU TpaHcdopmaTopamu C HOMU-
HanbHbIM TokOoM Gonee 100 A, Toku (M3MepsieMble N BbIYUCISIEMbIE) KPOME TOKa HYNeBOW NOCnefoBaTesflbHOCTU
(3amblkaHus Ha 3emnto) nepegatotcsa no nHrepdgency RS-232/RS485 B amnepax.

1.2.3 Mporpammupyembie napameTpbl U npeaesrbl UX U3AMeHEeHUN
MporpammupyemMble napaMeTpbl U NPeAenbl UX M3MEeHeHWI NpmBeaeHbl B Tabnuue 1.5.

Ta6nuua 1.5 - porpammupyemble napameTpbl

YcTaHOBO4HbLIE U CYun- MHemo- MuH. Makc. [3aBoa- | OencrtBus Appec
TbiBaeMble NapamMmeTpbl (HUKa 3Hau. 3Hau. CKas yc-
TaHOBKa
TpaHcdopmaTopbl
Wcnonb3yembin TT EPE 0 1 0 0-ncnonb3ytoTcst BCTPOEHHble TT 150
1-ucnone3aytotcsa BHewHue TT
HomuHanbHbt TOK TT, A | EnE 20 800 100 [ns BHewHero TT 151
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YcTaHOBOYHLIE U CYM- MHemo- MuH. Makc. [3aBoa- | OencrBus Appec
TbiBaeMble NapamMeTpbl |HUKA 3Hau. 3Hay. [cKas yc-
TaHOBKa
Pa3Hoe
HoMuHanbHbIN TOK ind 0 630 0 0-Tok He ycTaHoBneH: YB3 He Bknto- | 152
asuratens, A 4YnT pene Harpysku (n.2.3.7)
Bpewmsi, 3a koTopoe 13- | k5, 10 600 60 Bpems, 3a KoTopoe namepsieTcs 153
mMepsieTcs cpeaHee cpeaHee 3HayeHue Toka (napameTpbl
3HayeHue TOKa, C iS1,iS2,iS3 n3 rabn. 1.4)
MakcumanbHas TOKOBas 3awmTa
Twun makcmmanbHou P 0 5 0 0-3awmTa c He3aBUCMMOW Bblaepkon | 154
TOKOBOW 3aLUUThbI BpPEMEHN
Twvnbl 3aWMTbI C 32aBUCMMON BblOEPXK-
KOW BpEMEHU:
1-SIT; 2-VIT (LTI); 3-EIT; 4-UIT; 5-RI
YcTaBka cpabaTtbiBaHUsS °g 0,8 9,0 4,0 3aJaeTcs KpaTHOCTb MO OTHOWEHUO K | 155
Mo MakcMManbHOW TOKO- HOMWHaNbLHOMY TOKY ABUraTens
BOW 3aLluMTe, KpaTHOCTb (nencteyet npni~ P =0)
3apepxka cpabaTbiBa- CE 0,3 600 10,0 156
HWS 3aWMThI MO TOKY, C
PaspelueHne paboThl cr 0 2 2 0-paboTa 3awWwuTbl 3anpeLleHa 157
3awuTbl 1- paboTa 3awwmnTbl paspelueHa, AlB
nocne cpabartbiBaHUS 3anpeLLeHo
2- pabota 3awuThl paspeleHa, AlB
nocne cpabartbiBaHUs paspeLleHo
Mopsigok cpabaTbiBa- “n 0 1 1 0-3awmTta cpabaTbiBaeT He3aBucMMo | 158
HUS 3aLMTLI MO OTHO- OT TEMJIOBOW 3aLUThI
LLIEHUIO K TEMSIOBOM 1-ecnu Tennosasi neperpyska He
HacTynuna, To UHAUKaLUUS NpeBbILLe-
HWUS1 TOKa €CTb, HO pene Harpyskn He
OTKNoYaeTcs
3awumTa oT 3aMblKaHU Ha 3eMJ110 (MO TOKY HyneBoM nocnepoBaTenbHocTu iF0)
YcraBka cpabatbiBaHus | _§ 0,3 5,0 0,5 Ecnu napameTp He BKIoYeH B cnncok | 159
no Toky, A PMKYTI, TO 3Ha4yeHne No yMon4yaHuio:
0,5 npn In<50 A;
1,0 npu In>50 A
3agepxka cpabatbiBa- ik 0,3 2,0 1,0 160
HWUS 3aLLUUThI, C
PaspelueHne paboThl —_r 0 2 2 0-paboTa 3awuThl 3anpeLleHa 161
3aWwmThl 1- paboTta 3awuThl paspeweHa, AlB
nocne cpabartbiBaHUSA 3anpeLLeHo
2- pabota 3awuThl pa3pelweHa, AlB
nocne cpabartbiBaHUs paspeLleHo
3awumTa no ToKy obpaTHoM nocnegoBaTeNibHOCTU
YcTaBka cpabaTtbiBa- 105 5 20 10 3agaeTca B npoueHTax OT HoMuHanb- | 162
HuA, % HOro Toka
3apepxka cpabaTbiBa- ok 0,3 10,0 5,0 163
HUS 3aLNTHI, C
PaspelueHne paboThl wor 0 2 2 0-paboTa 3aWwmThl 3anpeLleHa 164
3awnTbl 1- paboTa 3awwmnTbl paspelueHa, AlB
nocne cpabartbiBaHUS 3anpeLLeHo
2- paboTa 3awwmnTbl paspelueHa, AllB
nocne cpabartbiBaHUs paspeLleHo
AHanus npuynH cpabaTbiBaHUA 3alMTbl NO TOKY obpaTHOMN
nocnegoBaTeribHOCTU
KpaTHoCTb npeBbieHns | 05 2 4 2 165
OTHOLWEHNA koahdmum-
eHTa obpaTHOW nocnego-
BaTENbHOCTM MO TOKY K
KoadpmumeHTy obpat-
HOW nocregoBaresib-
HOCTM MO HaNPsHKEHUHO
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YcTaHOBOYHLIE U CYM- MHemo- MuH. Makc. |3aBog- DencrtBusa Appec
TbiBaeMble NapamMeTpbl |HMKa 3Hau. 3Hay. |cKa# yc-
TaHOBKaA
PaspelueHne aHanmsa Or 0 1 1 0- aHanu3 BbIKNHOYEH 166
1- aHann3 BKMYEH
TennoBas neperpyska (TensioBasi Mogenb gBuratens)
PaspelueHuve paboThl dkr 0 2 2 0-paboTa 3awWwuThl 3anpeLleHa 167
3aWwmThl 1- paboTa 3awwmnTbl paspelueHa, AlB
nocne cpabartbiBaHUS 3anpeLLeHo
2- paboTa 3awwmnTbl paspelueHa, AllB
nocne cpabartbiBaHNs paspeLleHo
Bpems cpabaTtbiBaHUs dEE 10 120 60 168
3alUMTbI NpY ABYKPATHOMN
neperpyske no TokKy, ¢
KpaTHOCTb yBenuyeHns | deP 1,0 4,0 1,0 KomneHcauus ysennyeHusa spemern | 169
BPEMEHU MNPU OCTaHOB- OXMaXkaeHus1 Mpu oCcTaHOBNEHHOM
JNIEHHOM ABurarerne asuraTene
MuHMManbHbIN pa3HbIN TOK
YcraBka cpabatbiBa- .5 11 90 20 Mopor cpabaTtbiBaHUSA 3aWmThbl No mu- | 170
HU4, % HYMarnbsHOMYy paboyemy ToKy, B % OT
YyCTaHOBNEHHOr0 HOMWHANBLHOIro
3agepxka cpabaTbiBa- ik 1 100 5 171
HWUS 3aLLUTbI, C
PaspelueHne paboThl - 0 2 2 0-paboTa 3awuTbl 3anpeLleHa 172
3awuTbl 1- paboTa 3awwmnTbl paspelueHa, AlB
nocne cpabaTtbiBaHUS 3anpeLLeHo
2- pabota 3awuThl pa3peleHa, AlB
nocne cpabartbiBaHUs paspeLleHo
3aTAHYTbIN NYCK, ONIOKMpPOBKa poTopa
YcTtaBka cpabaTtbiBaHusl, | PPS 1,5 7,0 5,0 3agaeTcsa KpaTHOCTb NO OTHOLWEHuo | 173
KpaTHOCTb K HOMUHANbHOMY TOKY
3agepxka cpabatbiBa- PPE 1 600 10 Bpewms nycka gsuratens 174
HWUS 3aLUUTBI N0 3aTSAHY-
TOMY MYCKY, C
3agepxka cpabatbiBa- PbE 0,3 300 1,0 175
HWUS 3aLUUTBI N0 BROKN-
poBKe poTopa, C
PaspelueHne paboThl PP~ 0 2 1 0-paboTa 3awuThl 3anpeLLeHa 176
3aWnThbl 1- paboTta 3awuThl pa3peweHa, AlB
nocne cpabartbiBaHUSA 3anpeLLeHo
2- pabota 3awuThl pa3pelweHa, AlB
nocne cpabartbiBaHUs paspeLleHo
3awuTbl N0 HaNpPSXKeHUIO
MuHmanbHoe nmHen- u.s 270 415 320 177
Hoe HanpsixkeHue, B
Bpems 3agepxku U.k 5 30 10 178
OTKIMIOYEHUS MO MUHN-
MaJlbHOMY HanpsiKeHuto, C
PaspelieHne paboThl U-r 0 2 2 0-paboTa 3awwmThl 3anpeLieHa 179
3aLWmTbl N0 MUHUMATTb- 1- paboTta 3awmTbl pa3pelleHa, AlB
HOMY HanpsiKeHNIO nocne cpabartbiBaHMs 3anpeLLeHo
2- paboTa 3awmThl pa3pelueHa, AlNB
nocne cpabartbiBaHnsA paspeLLeHo
MakcumanbHoe NnHen- U-5 330 475 415 180
Hoe HanpsbkeHue, B
Bpems 3agepkkn oTKNo- | L=k 1 10 2 181
YeHUsi NO MaKCu-
MarnbHOMY NTMHEAHOMY
HanpskKeHuto, ¢
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YcTaHOBOYHLIE U CYM- MHemo- MuH. Makc. | 3aBoa- DencrtBusa Appec
TbiBaeMble NapamMeTpbl | HUKA 3Hau. 3Hay. | ckas
ycTa-
HOBKa
PaspelueHuve paboThl Ur 0 1 2 0-paboTa 3awWwuThl 3anpeLleHa 182
3aLmThl MO MaKcu- 1- pabota 3awuThl pa3peleHa, AlB
MarbHOMY NUHENHOMY nocne cpabaTbiBaHUS 3anpeLLeHo
HanpsHkeHuo 2- pabota 3awuThl pa3pelleHa, AlB
nocne cpabartbiBaHUs paspeLleHo
Mepekoc NUHenHoro u's 15 120 35 obpaTHas nocneaoBaTenbHOCTb 183
HanpshxkeHus, B
Bpems 3agepku oTkno- | 'k 1 30 5 184
YeHus No nepekocy nn-
HEWHOro HanpsXXeHus, ¢
PaspelueHne paboThl Ur 0 2 2 0-paboTa 3awuThl 3anpeLleHa 185
3aluThl MO nepekocy 1- pabota 3awuThl pa3pelleHa, AlB
NMHENHOTO Hanpsxe- nocne cpabaTbiBaHUS 3anpeLLeHo
HUS 2- paboTa 3awmnTbl paspelueHa, AlB
nocne cpabartbiBaHUs paspeLleHo
PaspelueHne paboThl Udr 0 2 1 0-paboTa 3aWwuTbl 3anpeLleHa 186
3aLWunTbl N0 NOPAJKY 1- paboTta 3awuThl paspeweHa, AlB
YepeaoBaHua gas nocne cpabartbiBaHUS 3anpeLLeHo
2- paboTa 3awwmnTbl paspelueHa, AlB
nocne cpabaTbiBaHMA pa3peLueHo
YnpaeneHue aBuratenem u AlB
Bpema AlB nocne cpa- | Akn 0 900 600 187
faTbiBaHUS 3aWuUThl MO
MWHUManNbLHOMY TOKY, C
Bpewms AlB, ¢ Atk 0 900 5 188
3anpeT AlB gnsa Bcex Arr 0 1 1 0-ArlB 3anpeLyeH 189
aBapui (kpome aBapui 1-AlB paspelueH
Mo HaNPsHKEHWUIO) Jenctene 3Ha4veHus napameTtpa Arr
pacnpocTpaHaeTcs Ha Bce BUAbl aBa-
pUR, KPOMe aBapui No HaNPSXKEHUIO.
[na sanpeweHnsa AlNB npu aBapusax
Mo HanNpsXeHNo Heobxoanmo mc-
nonb3osatk napametpsl UTr, U-r, U"r
PaspelueHne paboThbl APd 0 2 1 0 — nyck asuratens BpyyHyto ¢ nuue- | 190
JBuratens nocne nopa- Bon naHenun YB3
4n NuTaHus Ha YB3 1- nyck gsuraTtens 4yepes spems AlB
2-nyck gpuratens yepes 2 cekyHapl
YnpaBneHue apuraTe- RCd 0 3 0 0 - 3anpeLyeHo 191
fiem C NUUEBON NaHenu 1 - paspeLueH nyck asuratens
YB3 2 - paspeLleH aBapuiiHbIN OCTaHOB
asuratens
3 - paspelLleH nyck 1 ocTaHOB ABura-
Tensa cm. n. 2.4.7
PaspelueHune koHTpona | [ Ir 0 2 0 0 — oTknNto4eH 192
Temnepartypbl 1 TMN 1- BCTPOEHHbIV B ABUraTens (3awmTta
JaTyuka Temneparypbl cpabaTbiBaeT, ecnv CoOnpoTUBIIEHNE
1 Aatuymka sbiwe 1,7 kOm)
2 —PTC (1 kOm npu 25°C)
TemnepaTypa OTKIO0- Cis 0 100 80 193
YyeHus asuratens
Koppekuns Temnepa- Cle -9 9 0 194
Typbl MEPBOro gart4yvka
KoHTponb TeMnepaTypbl
PaspelueHne KoHTpons [er 0 3 0 0 — oTkntoYeH 195
TemnepaTtypbl U TN gat- 1 —tuna Pt100
Ymka Temnepartypbl 2 2- Tna Ni100
3- Tmna Ni120
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YcTaHOBOYHLIE U CYU- MHemo- MuH. Makc. | 3aBoa- DencrtBus Appec
TbiBaeMble NapameTpbl | HUKA 3Hau. 3Hay. | ckas
ycTa-
HOBKa
TemnepaTtypa OTKIIO- £es 0 220 180 196
YeHnsa gpuratens
Temnepatypa npegy- = 0 220 170 197
npexneHus
Koppekuusa temnepaty- | [2c -9 9 0 198
pbl BTOPOro gaTyuka
AlB nocne cpabarthl- CPA 1 2 2 1- AIB nocne cpabaTbiBaHus 3anpe- | 199
BaHWA 3aLWMTbI LLLEHO
2- AlB nocne cpabatbiBaHus paspe-
LIEHO
Peakuunsi Ha HeucnpaB- [fr 0 1 0 0- npegynpexgeHue u NpoaosKe- 200
HOCTb 4aT4YMKOB TEMMe- Hue paboTbl
paTypbl 1- npegynpexaeHne n octaHoBKa
apurarensi
ConpoTuBneHue n3onsauMmu asBuraTtens
3awmTa no MMHUManb- | - d 0 20 5 0-oTkntoveHa 201
HOMY CONPOTUBIEHNIO 5-pgBuratens He BKNOYaeTcs Npu co-
n3onaumm asuraTens NPOTUBIEHNN U30MSLMUN HXKE
500 kOm, AlB paspeLleHo
10- gBuratenb He BKIOYaeTCs Nnpu co-
NPOTUBMEHUN U3OMSALMN HUXKE
1000 kOwm, ATlB paspelueHo
15-pgBuratens He BKOYaeTCcs npu co-
NPOTUBMEHUN U30MALMN HUXKE
500 kOm, AlB 3anpeLueHo
20- gBuratenb He BKNOYaeTcs npu co-
NPOTUBMEHUN U3OMSALMN HUXE
1000 kOwm, ATlB 3anpeLueHo
PasHoe
BkntodeHne pexnva Mu- | § in 0 1 1 0-pexxum oTKNoYeH 202
HUManbHOro KoNM4ecTea 1-pexxum BKIKOYEH
YCTaHOBOYHbIX NapameT- M3meHeHne pexrma BO3MOXHO
poB TOJbKO B peXnme Hanagyunka
lNokasaHusa Ha nHauka- | § P 0 2 1 0- nuHenHoe HanpsikeHne Uab 203
Tope YB3 fo Bknove- 1-conpoTtueneHune naonauum rid
Hus gBuratens 2-00paTHbIN oTcHeT BpeMeHu AlNB
Pexum nHgukaummn na- e 0 1 1 0-3Ha4eHVe napameTpa BbIBOAUTCH 204
pameTpa HenpepbIBHO
1-3HayeHne napameTpa BbIBOAUTCH B
TeyeHne 15 ¢
Pexnm paboTbl oyHK- rrS 0 2 0 0-pene ucnornb3yeTcs Kak pene cur- 205
LIMOHanNbLHOro pene Hanusaumm
1- pene ucnosnb3yeTcs Kak perne
BpEMEHM (BKNOYaeTCH Yepes Bpewms,
3agjaHHOe napameTpom rrt nocne
BKIMIOYEHMS penie Harpysku)
2-pene ncnosnb3yeTcsa Ans nepeknto-
YeHusa aBuraTens 3gesaa —Tpeyronb-
HUK (Yepes Bpems rrt (agpec-206)
BbIKMOYaETCS penie Harpysku, a ve-
pes Bpewms rrt(agpec-206)+Ftt(agpec-
218) BknoyaeTcs OyHKLUMOHanNsHoe
pene).
Bpemsa Tanmepa, ¢ rrk 0 300 30 cM. N2 , N3 napameTpa 206
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YcTaHOBOYHLIE U CYM- MHemo- MuH. Makc. | 3aBoa- DencrtBusa Appec
TbiBaeMble NapaMeTpbl | HUKA 3Hau. 3Ha4y. | ckaA
ycTa-
HOBKa
lMonHoe BpeMs paboTbl | kbl 0 999 0 *npu nepegayve AaHHbIX No uHTepden- | 207
YCTPOWCTBA, CYTKU cy MODBUS Bpewmsi paboTtbl nepeaa-
€TCs B Yacax
Bpems HapaboTku agu- | ELO 0 999 0 *npu nepegave AaHHbIX No uHtepden- | 208
raTens, CyTku cy MODBUS Bpewmsi paboTtbl nepeaa-
€TCs B Yacax
Kog gocTyna nonb3o- Loc 0 9 0 0 — knaBunaTypa pasbnokupoBaHa 209
BaTensi 1-9 — naponb nonb3oBartens
Kog poctyna Hanagum- | PAS 000 999 123 000 — pocTyn Ha ypoBeHb Hanag4ynka | 210
Ka — paspeLleH
000-999 — naponb Hanagyuka
BoccraHoBneHue 3a- PPP 0 1 0 Mocne 3anuncu 1 1 BbIxoae 13 pexnma | 211
BOZCKUX MApaMeTpoB YyCTaHOBKM NapameTpoB — 3aBOACKME
napamMeTpbl BOCCTAHOBIIEHbI
MapameTpbl nocnegoBaTenbHoro uHrepdenca (RS-485/ RS-232)
KoMMyHUKaLMOHHbIN rSA 1 247 1 212
agpec YB3
CkopocTb nepegayu 55 0 1 0 0: 9600 6opa; 1: 19200 60p; 213
M3meHeHne ckopocTu nepegaym npo-
N30MAET TONbKO MOCHE BbIKITHOYEHUS U
NMOBTOPHOTIO BKITKOYEHUS MUTAHUSA
Peakuns npeobpasoBa- | ~5P 0 3 0 0- NnpogomkeHne ¢ OTCyTCTBUEM 214
Tensi Ha NOTepIo CBA3MN npeaynpexaeHuns
1- npegynpexaeHve n Npoaosxe-
Hue paboTbl
2- NpegynpexaeHne n ocTaHoBKa
asuratens ¢ paspelleHvnem AlB
rnocrne BOCCTaHOBMNEHMWS CBA3U
3- npegynpexaeHne n ocTaHOBKa
asuratens ¢ 3anpewieHmem AlNB
nocne BOCCTaHOBMNEHMWS CBS3U
OGHapyxeHue npesbllwe- | ~50 0 120 0 0-3anpeLueHo 215
HUS1 BDEMEHMW OTBETA, C
PaspeweHue cBasm YB3 | ~PP 0 2 0 0- cBA3b 3anpeLleHa 216
no nocneposaTtensHOMY 1- cB#a3b no RS-232
KaHany 2- cB4a3b no MODBUS
Bepcus yctponctea rEL 21 217
MapameTpbl pexumMoB (hyHKLMOHANLHOrO pene
Pexum 3Be3pa-TpeyronbHUK.
lMepekntoyeHune, ¢ FEE 0,1 2,0 04 Bpems mexay Bblko4eHnem perne Ha- | 218
rPY3KM 1 BKITHOYEHMEM (PYHKLIMOHArb-
HOro pene
O6pbIB ha3bl (a3) aBuratenss C KOHTPOSIEM MO TOKY
3agepxka cpabatbiBa- 1bE 0,3 10 0,5 219
HWUS 3aLLUTLI MO 06pbLIBY
daskbl (das), ¢
Pa3spelueHne paboThl br 0 2 1 0-paboTa 3awWwuThl 3anpeLleHa 220

3aLmThl

1- paboTa 3awwmnTbl paspelueHa, AlB
nocne cpabartbiBaHUS 3anpeLLeHo
2- paboTa 3awwmnTbl paspelueHa, AllB
nocne cpabartbiBaHUs pa3peLleHo
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YcTaHOBOYHLIE U CYM- MHemo- MuH. Makc. | 3aBoa- DencrtBusa Appec
TbiBaeMble NapamMeTpbl | HUKA 3Hau. 3Hay. | ckas
ycTa-
HOBKa
OuCcTaHUMOHHBIV NYyCK U | did 0 2 0 0-gucTaHUMOHHOE yrnpasreHue 3a- 221
OCTaHOB ABuUratens no npeLyeHo
UHTepdemncy RS- 1-OMCTaHUMOHHOE yrpaBreHne pas-
232/RS485 peLleHo, Nyck asuraTtensi nocne no-
Aauun nutaHua Ha YB3 paspelueH
2- ANCTaHUMOHHOE yrpaBsneHue pas-
peLueHo, NycK ABurarterns nocne no-
Aaum nutaHua Ha YB3 3anpelteH oo
nogayn KoMaHabl Ha AUCTaHUNOHHOE
BKIKOYEHME
YnpaBneHue no aHanorosomy sBxogy: "0-20 mA"
BepxHuii nopor, MA A 0 20,0 10,0 222
HwxHuiA nopor, MA Ab 0 20,0 1,0 223
AnropuTtm ynpasnenus | A A 0 2 0 0 — ynpaBneHune OTKNIOYEHO 224
1 — gBuratensb BLIKMKOYaeTCa Npu
TOKE BbILLIE BEPXHErO NOpora 1 BKIo-
YaeTcsi NPY TOKE HUXKE HWXKHEro no-
pora
2 - ABuraTenb BKIHOYAETCA Npu TOKe
BbiLLE BEPXHEro nopora v BbIKMoYa-
€TCS NPU TOKE HUXE HWKHEro nopora
3aHeceHue B XXypHan A E 0 1 0 0 — oTknNtoveHne aBuraTens cuntaeT- | 225
aBapwui Csl aBapuen, Ho B XXypHan aBapumn He
3aHocuTCs
1 — OoTKMOYEHWE ABUraTens cuMTaeT-
Csl aBapuen 1 3aHOCUTCA B XXypHan
aBapwum
YnpaBneHue no aHanorosomy Bxoay: "0-10" B
BepxHuii nopor, B AUk 0 10,0 5,0 226
HwxHwuiA nopor, B Atk 0 10,0 1,0 227
AnropuTtm ynpasnenusa | AUA 0 2 0 0 — ynpaBrieHne OTKNIYEHO 228
1 — oBuratensb BbIKMOYaeTca Npu
HanpsKeHWUW Bbille BEPXHEro nopora
N BKITHOYAETCA NPU HaMNPsKEHUN HU-
Xe HWXKHero nopora
2 - ABuraTtenb BKKYAETCA Npu
HanpsKeHWUW Bbille BEPXHEro nopora
W BbIKMNOYAETCHA NPY HanpsXXeHuu
HWXe HWKHEro nopora
3aHeceHue B XXypHan RUE 0 1 0 0 — oTkNtOYeHne gBuratens cumTtaeT- | 229
aBapwum Cs1 aBapuen, HO B XXypHan aBapun He
3aHocuTCs
1 — OTKMOYEHWE ABUraTens cuMTaeT-
Csl aBapuen 1 3aHOCUTCA B XKypHan
aBapwum
KoHTponb ncnpasHoctn | CL 0 1 1 0-BbIKITHOYEH 230
BHeLHero M1 1-BKNtOYEH

1.2.4 OpraHbl ynpaBneHus n rabapurtHbie pasmepbl YB3
OpraHbl ynpaBsneHus 1 rabaputHble pasmepbl YB3 npuBeaeHsbl Ha pucyHke 1.1.
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1 — kpacHbIi cBeToamon YCTAHOBKA - ropuT, koraa YB3 Haxoantcs B peXXumMe YCTaHOBKWU NapaMeTpoB
2 - 3eneHbin ceeToauon HAIMPY3KA - ropuT, Korga pene Harpysku BKITHOUYEHO
3 - 3eneHbin ceeTogmog PEJIE - roput, koraa dpyHKUMoHansHoe pene BKITYEHO
4 - 3eneHbin ceetoamog PMKYIT - ropuT, korga YB3 HaxoguTtcs B pexxume PMKYTI
5 - TpexpaspsagHbIi MHAMKATOP MHEMOHUKM NapameTpa:
- TOYKa B MnagLliem paspsage uHgukatopa roput, korga YB3 HaxoguTcs B pexnme yCTaHOBOK Hanaguuka;
- TOYKa B cpedHeM paspsge MHAuKaTopa ropuT, Korga 3HayeHne YCTaHOBOYHOrO napamMeTpa 3alluLieHO naponem
Hanagyuka;
- TOUKa B cTapllem paspsae MHAMKaTopa ropuTt, Korga yCTaHOBOYHbIN NapameTp He BXxoauT B cnncok PMKYTI
6 - TpexpaspsaaHbI MHOMKATOP 3HAYeHUst napamMeTpa
7 — cuHun ceetoanon OBMEH - ropuT, korga noet obmeH gaHHbiMu ¢ MK
8 — kpacHbIi cBeToanon ABAPUA:
- NPW BBIKMIOYEHHOM perie Harpysku: roput, korga YB3 Haxoautcst B COCTOsSiHUM aBapun (MUraeTt ecnu nocrie aBa-
pun Bo3MoxeH AlB);
- NPV BKIIOYEHHOM perne Harpy3ku — MuraeT, Korga gBuraterlb HaxXO4UTCsl B COCTOSIHAM NeperpyskyM no Makcu-
MaribHOMY TOKY UK TEMNSIOBOW Neperpyske, HO BPEMsI OTKITHOYEHMS pene Harpysku eLe He HacTynuno
9 - pasbem gnsa nogkntoveHusa YB3 k MK no RS-232
10 - 3eneHbIi cBeToamopn 3/T ropuT, korga yHkumoHaneHoe pene YB3 pabotaetr B pexumMe 3Be3ga-TpeyronbHUK
(n.2.4.3)
11 - 3eneHbIn cBeToauoa PB roput, koga gyHKUMoHaneHoe pene YB3 paboTaeTt B pexxvme pene BpeMeHu

N
12 - kHonka #» (B TekcTe BBEPX) - nuctanve nHanumpyembix napameTpoB B pexume NpocMoTpa napameTpoB U nu-
CTaHMe MEHI0 B PEXMME YCTAaHOBKU NapaMeTpoB

13 - kHoMKa 3 (B8 Tekcte BHUB) - nuctaHne nHaMumpyembix napaMeTpoB B PeXMME NPOCMOTpa NapamMeTpoB U Nu-
CTaHue MEeHI0 B peXMMe YCTaHOBKU NapamMeTpoB

14 - xHonka 3an/Cop/BbIb - 3anvMcb NapamMeTpoB B PEXUME YCTAHOBKU, MEPEKITOYEHNE TPYNMbl OTODpakaeMbix na-
paMeTpoB B pexume npocMmoTpa, cbpoc

15 - kHonka YCTAHOBKA - Bknto4aeT pexxmumMm yCcTaHOBKM NapaMeTpoB

Mpumeuyanue- 72 _grekcre 3/T

PucyHok 1.1 - OpraHbl ynpaenenusi u rabaputHble pasvepsl YB3
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1.2.5 ®yHKUUM 3aWUTDI
1.2.5.1 Bnabl 3awur
YB3 BbINOMHAET cneayoLwme Buabl 3aLMT SNeKTpoaBuraTenein:
-MakcumanbHasa TokoBasi B hasax;
-OT 3aMblKaHWI Ha 3eMrto (MO TOKY HyrEeBOW NocrneaoBaTeNbHOCTN):
-Mo TOKy obpaTHOW NocrneaoBaTeNnlbHOCTY;
- M0 NPEBbLILLEHNIO KPAaTHOCTK KO3chdumumeHTa obpaTHON nocneaoBaTeNbHOCTA MO TOKY K KO3hULNEHTY
obpaTtHol nocrnenoBaTeNlbHOCTM MO HAMNPSKEHWIO;
-Mo TEMNsoBOW Neperpyske;
-MUHUManbHasa TokoBasi B hasax;
-3aTaHYTbIN nyck (6rnokmMpoBka poTopa);
-0T neperpeea o6MOTOK;
-N0 MUHUMaNbHOMY FIMHENHOMY HaMNPSXKEHWUIO;
-No MakcuMarnbHOMY NTIMHENHOMY HaNpPs>KEHWUIO;
-M0 NepPEKOCy NUHENHbIX HaNpskeHnn (obpaTHOM NocnegoBaTENbHOCTM MO HANPSXKEHUIO);
-Mo HapyLleH o nopsaaka YepenoBaHua das;
-N0 MMHMMAarbHOMY COMPOTUBIIEHUIO N30MSLMN OBMOTOK ABUraTens;
-KOHTPOJIb UCMPaBHOCTU BHeLWHero MIT.

1.2.5.2 MakcumanbHasi TOKoBas 3alyuTta

MakcumanbHas TokoBas 3awmta B dpasax sasnsetcsa TpexdasHon. OHa 3anyckaeTcs, Koraa oavH, ABa Unm Tpm
TOKa AOCTUratoT ycTaBku cpabaTtbiBaHUS.

3awuTa MmMeeT BbIOEPKKY BpeMeHU. Bbigepkka MoXeT OblTb HE3aBUCUMOWM (NMOCTOSIHHOW) Ui 3aBUCMMOM (06-
patHo 3aBucumont - SIT; oueHb obpaTHO 3aBucumon - VIT mnu LTI; upessbliyanHo obpatHo 3asucumon - EIT; ynbT-
pa o6paTHo 3asucumon-UIT, Beiaepkka Tuna Rl) - kpueble npuBeaeHs! B [NpunoxeHun 1.

Mpu 3almTe C HE3aBUCUMOW BbIOEPKKON BPEMEHWN ABUraTerNb OTKIOYAETCs, €Criv TOK No ogHOoM u3 a3 6onb-
e 3afaHHOro B TedeHue BpeMenn T (napameTtp “« “ 7).

t A

Is =“ 5" (kpaTHOCTb cpabaTbiBaHus) * “ ind” (HOMUHANBHLIV
TOK ABuraTens), a T - BpeMs 3afepXku cpabaTbiBaHNS 3auUThI

Mpumep. Mpu 75 =4.0, »nd=10, 7t =10.0, aBuratenn
BbIKMounTCcA Yepe3 10 cek, nocrne Toro Kak oauH 13 dasHbIX TOKOB
S npesbicuT 40 amnep.

Is [ PucyHok 1.2 - TpuHUuUn 3awmThl C HE3ABUCMMOW BbIOEPXKKON Bpe-
MeHU

PaboTa 3awwmTbl C 3aBUCMMOW BbIOEPXKKOM BPEMEHU COOTBETCTBYET cTaHaapTam MOAK 60255-3 n BS 142

LA ; In cooTBeTCTBYET YCcTaBke “ind” (HOMUHANbHbIN TOK ABU-
I ratens);
N} o
" T (napameTp “ FE” - nOCTOsiHHAA BpemeHu paboTbl 3aLu-
¥ Tbl) — COOTBETCTBYET BpeMeHM 3agepkn cpabatbiaHua ana 10
ii In.
y [ns oyeHb GonblUMX TOKOB 3alUUTa MMEEeT XapakTepu-
H CTWKY C HE3aBMCUMOMW BbIAEPXKKON BPEMEHMU:
I
"
N}
It ;
i I
H . -
11,2 10 ¥ln

PucyHok 1.3 - [puHUmMn 3almTbl C 3aBUCMMOW BbIAEPXKKON BPEMEHN

B npunoxeHun 1 npuBeaeHsl rpadmkn 4ns NOCTOSAHHOM BPEMEHU paboTbl 3aluThl, paBHon 1 cekyHae
(napameTp “ °E”). MNMpn ycTaHOBKE APYroro 3Ha4eHUsi NOCTOSIHHOW BpeMeHU, Bpemsi cpabaTbiBaHus 3aLUUTbI

N3MEHSIeTCA NPONOPLIMOHANbHO MNOCTOSIHHOW BpeMeHU (Hanpumep, npu “ E’=10 cekyHa Bpemsi cpabaTbiBaHus 3a-
LWMTBI MPY TAKOW XXe KpaTHOCTM TOKOB yBenunuutca B 10 pas).
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1.2.5.3 3awmTa oT 3aMblKaHUW Ha 3eMnI0:

-3arnyckaeTcs, Korga ToK 3aMblkaHUs Ha 3eMIo A0CTUraeT ycTaBku cpabatbiBaHua (napameTp “ 1-57);

-ABuratenb OTKMOYaeTCs, ecny TOK 3aMblkaHus Ha 3eMnto Bonblie 3agaHHOro B TeveHune BpeMeHun T (napa-
mMeTp “ i_t”).

1.2.5.4 3awmTta No TOKy oGpaTHOW nocrnenoBaTeNnbHOCTU (MepeKkocy) 3anycKkaeTcs, Koraa cocTaBnstowas
obpaTHOM nocnegoBaTenbHOCTU Gonblue ycTaBku (MapameTp “@5”) n oTknNovaeT asuraTtens, Korga BpeMsi 3Toro
npeBbleHNst bornblue 3agaHHoro (napameTp® ok”).

Ecnu BknoyeH aHanus npuyurHel cpabatbiBaHus 3awmtbl ( (Br-=1), To Npu cpabaTbiBaHUM 3aLLKTbI MO NPEBbI-
LIeHUI0 Toka obpaTHOW nocrefoBaTenbHOCTM HE M3-3a Nepekoca NUHENHbIX HanpsKeHWi (B 3TOM cryvyae npeg-
nonaratoTca Henonagku B asuratene) AlB nocne cpabatbiBaHMs 3awwmTbl He OyaeT (He3aBUCKMMO OT 3HA4YeHusI na-
pameTtpa “ wor”).

KoagpdmumeHT obpaTHOM nocnenoBaTenbHOCTU MO HanpshKeHUIo (TOKY) SIBNAETCS XapaKTepUCTUKOW HeCUM-
MeTpUMM TpexdasHoro HanpsbkeHust (Toka). MpubnmkeHHO koadhduuMeHT obpaTHOW MOocreaoBaTenlbHOCTU MO
HanpspKeHWIo onpeaensieTca no gopmyne:

Koui= M 100,
1(Di
roe Uy — BencTeyloLlee 3HadeHne HanpshkeHms obpaTHoM nocneaoBaTenbHOCTU OCHOBHOM YacTOThI
TpexdasHol cuCTeMbI HANPsHXKEHWIA B i-oM HabnogeHun, B;
Ui — OencTByloee 3Ha4eHne HanpsXXeHns NpsiMon nocnegoBaTensHOCTY OCHOBHOM YacToThl B
i-om HabntogeHun, B.
Uzyi BbluncngeTcs no npubnvkeHHon dopmyne:  Uz)=0,62*(Un6(1)i) — Unm(1)i),

roe Une(1)i, Unm(1)i — Hanbonbluee n HaMMeHbLUee OeACTBYOLMNE 3HAUYEHUS U3 Tpex MexaydasHbIX Hanpsixe-
HU OCHOBHOW YacToThI B /-OM HabnogeHuu, B.

KoadhdmumeHT obpaTHOM nocrneaoBaTenibHOCTU MO TOKY Koy BbIMMCNAETCH aHaNorn4yHo.

Ecnn nepekoc TOKOB BbI3BaH HE MEPEKOCOM HaMNpPsXKeHWUd, TO onpenenseTcsa HeMcrnpaBHOCTb ABuratend. Ons
onpegeneHns NPUYnHbLI Nepekoca TOKOB BbIYUCIISIETCS KPAaTHOCTb OTHOLWEHMS KoadhdpmumeHTa obpaTHOW nocneao-
BaTENMbHOCTM NO TOKY K KOddUUMEHTY obpaTHOM nocrneaoBaTenbHOCTU MO HanpsbkeHuo (Kyi / Koui). W, ecnu
KpaTHOCTb BonbLue 3HayeHus napameTpa “iOS”, To ABuraTens HENCNPaBEH.

1.2.5.5 3awmta Nno MUHMMaNbLHOMY ha3HOMY TOKY:

-3arnyckaeTcsl, Korga ToKM Bcex Tpex a3 nagaroT Hke ycTaBku (napameTp “ - 5”) n oTkniovaeT gsuraTens,
Koraa BpeMsi 3TOro nageHust 6onblue 3agaHHoro (napameTp” .k 7);

-He aKkTMBHa, Korga Tok Harpysku meHblue 10% In (korga ymeHbLUeHVe ToKa Bbi3BaHO OTKIIOYEeHWeM ABuraTens,
a He YMeHbLLUEeHMeM ero Harpysku);

-UMeeT CBOK He3aBncumMyto Bblaepkky AlNB (napameTp “Akn”).

1.2.5.6 3aTAHYTbIM NYCK U GIIOKMpPOBKa poTopa.
MprHUMN paboTbl 3aLWNTLI N0 3aTAHYTOMY NYCKY M GIIOKMPOBKE poTopa NpuBeaeH Ha pucyHke 1.4.

R ¢ 01 i
E{EaA 1 1 N
ZEATRAHYTOND | .I i = "!I EpSME
YCES o ] EETRHYTON
i i My GES - 4
;P?DEEE ! : DNoKMpPOEES 'ié 1
poTops poTops '
Crmyrueaid HOpMENEHOrD My CES Cmyaai aTRIyTON My cEs
|
h [ m /_,_—
P
[ I el
EpEWE HI ] H
J— o | r——————
ZATRAHYTOMD | a7 !
My CES : i
GnoEMpoEES | ! :
poTOpa H

Cryusih GROEMpOEEN POTORSE

PucyHok 1.4 - 3aTaHyTbIn Nyck 1 GNOKMpOBKa poTopa
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3aTaHyTbINA Nyck.
Bo Bpems nycka 3awuta cpabaTtbiBaeT, korga Bce hasHble Toku Bonblue ycTtaBku Is (napameTp “PPS”) B Teue-
HWe nepuoaa BpemeHu bonbLuero, Yem Bblgepkka Bpemern ST (napameTp “PPE’).
BriokmpoBka poTopa
lMocne 3aBepLueHns nycka Asuratens (yMeHbLUeHWs MyCKOBOro Toka Huxe 1,2 HomuHansHoro) YB3 nepexogut
K KOHTPOMO BO3MOXHOM OMnokupoBku potopa. 3awmta cpabaTbiBaeT, korga Bce asHble TOKM 6onblie ycTaBku B

TeyeHne nepuona BpeMeHn bornbluero, YeM Bblaepka Bpemenn LT (napameTp “PbE”).

1.2.5.7 3awmTa no TensIoBon neperpyske

3awuTa no TENNOBOW Neperpyske BbiNOSIHEHA Ha OCHOBE peLLeHUs ypaBHEHMs TennoBoro 6anaHca asuraTens
npv cneayoLwmx AoNyLEHNsX:

- [0 NepBOro BKIMOYEHUSI ABUraTeNb Oblil XONOAHbIM;

- npw paboTe ABuraTens BblaensieTcs Tenno, NpornopuMoHanbHoe KBagpaTty Toka;

- Mnocrie OTKIKYeHMs ABUraTens MaeT ero OCTbIBAaHNE MO SKCTMOHEHTE.

[nsa paboTbl 3aWnTLI HEOOXOAMMO BBECTM BpeMsi cpabaTbiBaHWs Npy ABYKpaTHOW neperpyske T2 (napameTp
“dEk”).

Toko-BpeMeHHasi XxapakTepucTnKa Npu pasHbix 3HavyeHusx T2 npuBedeHa Ha pucyHke 1.5.

[nsa ctaHgapTHOro pekoMeHayemoro 3HadveHns T2 (60 ¢ npu 2-x kpaTHOW neperpyske) B Tabnuue 1.6 npu-
BeJleHa TOKO-BPEMEHHas XapakTepucTuka.

Tao6nuua 1.6
I/IHOM 1,1 1,2 1,4 1,7 2 2,7 3
Tcek 365 247 148 88,6 60 36.4 24.6
I/IHOm 4 5 6 7 8 10 15
Tcek 13.5 8,5 5,9 4.3 3,3 2,1 0,9

[ns Bpallarowmxcs MmalnH oxnaxageHue donee addeKkTMBHO BO Bpems paboTbl, YEM BO BPEMSI OCTaHOBKM
ABurartens, noaTtomy BBoanTca napameTp dkP - KpaTHOCTb YBENMYEHNST MOCTOSHHOW OXNaXAEeHUs NPy OCTaHOB-
Ke Asuratens.

Mocne oTkNoYeHNs pene Harpysky No TENSOBOK neperpyske npu paspewweHHom AlB, pene BknounTcs no-
BTOPHO Yepes Bpemsl, bonbluee Yem ogHO U3 ABYyX:

- BPEMEHM TENMoBOro ructepesunca, T.e., ABUratene JOMKEH OCTbITb Ha 33% OT HaKOMMEeHHOro Tenna;

- BpemeHnu AlB.

Moagbupas pasHble BpemeHa AlB ¢ y4eTOM TEnnoBOro rucrtepesnca, MoXXHO AO0OUTLCA OrpaHnYeHnst Konuye-
CTBa MYCKOB B €UHWLYY BPEMEHWU, T.K. NPU NOBTOPHO-KPATKOBPEMEHHOM pexnme paboTbl GrOK 3anoMUHAET KOMu-
YeCcTBO Tenna, BblaensemMoe npu nycke gsuratens.

o TIT2
8
7 I/IH — KPaTHOCTb TOKa OTHOCUTESNBLHO HO-
. MUWHanbHOro;

T/T2 — dpakTMyeckoe Bpemsi cpabaTbiBa-
5 HWA OTHOCUTENbHO T2 (BpeMeHn cpabaTbiBaHMSA

Npv ABYKpaTHOW neperpyske.

(]

PucyHok 1.5 - Toko-BpemeHHas xapaKTepucTuka

1.2.5.8 3awumTa oT neperpeBa o6MOTOK

B 3aBMcMMOCTM OT BbIGpaHHbIX YCTABOK 3aliuTa MOXeT paboTaTb MO NEpPBOMY BXOAY CO CrneaylLmMn Temre-
paTypHbIMK JaTYMKaMM:

1) co BCTPOEHHbIMU B ABuUratens TemnepatypHbiMy gatunkamu (L I-=1). B aTom cnyyae yctaBka C1S He 3a-
OeNCTBOBaHa N KOPOTKOE 3aMblkaHue 1 0OpbIB AaTymka He KOHTponupyeTcs. 3awwmTa cpabaTtbiBaeT, Korga
conpoTuMBreHne gatymka ctaHet 6onbwe 1700 Om.

2) ¢ patunkamun Tuna PTC (1kOm npu 25 °C) (Mpu Mcnonb3oBaHWM 3TOro AaTymka usMmepsemas Temneparypa
He MoxeT 6biTb 6onble 100 °C).

Mo BTOpoMy BXxoay 3awmTta paboTaeT ¢ TemnepaTypHbiMu gatyunkamm tmna Pt100 (nnatuHoskii, 100 Om npu
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0 °C) unm Ni100 (Ni120) (Hukenesbii, 100 Om (120 Om) npu 0 °C) B cooTBeTCTBMM cO cTaHdapTamu MOK 60751 u
DIN 43760.
3almTa no BTOpoMy BXoay:
- 3anyckaeTcs, Korga KoHTponupyemas Temnepartypa 6onblue ycTaBkuy;
- UMeeT [IBe He3aBUCUMBbIX YCTaBKU: YCTaBKY aBapUMHOW CUrHanu3aumm u ycTaBky OTKIMIOYEHUS.
3awwTa onpeaenseT criydam obpbiBa 1 KOPOTKOrO 3aMblKaHUA TemMnepaTypHbIX 4aTYMKOB:
-06pbIB Npu TemnepaType 6onble 220 °C;
-KOpPOTKOE 3aMblkaHue nNpu TemnepaTtype MeHblle MuHyc 45 °C.

1.2.5.9 3awmTa no HanpsXKeHUro

B sawmtax no HanpskeHnto YB3 nepen BKOYEHWEM HaArpysky NpoBepsieT COOTBETCTBME NapamMeTpoB Hanps-
XEHUa yCTaBkam Monb3oBaTens W, B 3aBMCMMOCTM OT pe3ynbTaToB, paspellaeT nvbo 3anpellaeT BKNOYEHUe
Harpysku. locne BKMOYEHUA Harpy3ku KOHTPOMb MO HAaMpsKEHWsIM COXPaHSIeTCs, HO pelleHne Ha OTKMoYeHue
NPYHMMaETCS MO TOKaM.

K 3alimTam no HanpspkeHMsiM OTHOCATCS:

- N0 MWUHMManbLHOMY NUHEMHOMY HanpsbkeHuto (cpabaTbiBaeT, ecnn XoTs Obl OAHO M3 NIMHEMHLIX HanpsXXeHUn
MeHbLUE ycTaBku (napameTp “U.5") B TeueHne BpeMeHu, 3agaHHoro napameTpom “U.k”);

- N0 MakCUManbHOMY NMHENHOMY HanpsbkeHuto (cpabaTbiBaeT, ecny XoTst Bbl 0QHO U3 NIMHEWHbIX HaNPSPKEHWN
Gonblue ycTaBku (NapameTp “U°5”) B Te4eHUe BpeMeEHW, 3afaHHOro napameTpom “Ut”);

- MO MEepeKkocy JMHENHbIX HaNpsXKeHU (cpabaTtbiBaeT, ecnv pasHuua mMexay delicmeyrouwuMu 3Ha4YEHUSIMU
NMHENHbIX HanpskeHun 6onblue ycTaeku (napameTp “U"S”) B Te4eHne BpeMeHu, 3agaHHoro napameTtpom “U'E”).

1.2.5.10 3awmTa no nopsaKy YepeaoBaHusa a3 cpabaTbiBaeT Npu HapyLleHWUM nopsaka YepenoBaHusa as,
OTKNIOYaeT Asuratens U 6NokMpyeT ero AanbHenLyo paboTy.

1.2.5.11 3awumTa N0 MMHUMaNbHOMY CONMPOTUBIEHNIO U3ONSALIMN OOMOTOK ABUraTens

Mocne nogayn HanpskeHUst Ha 6NOK Nepea BKNIOYEHNEM BbIXOOHOMO pefie NpoBepsieTCA YpOBEHb U30NSALMM
0OMOTKM cTaTopa OTHOCMTENBHO Kopnyca. YpoBeHb U30MsLmMm 06MOTKM cTaTopa OTHOCUTENBHO Kopryca Takke
NnpoBepsieTCcs, Korga pene Harpysku BKKYEHO, HO Toku Asuratens meHee 10% HOMUHaNLHOrO Toka (B 3TOM Chy-
Yae NPUHNMAaETCs peLleHne, YTO ABUraTerb BbIKIOYEH).

Mpu r d=5 (15) Harpy3ka He BKIOYaAETCA, ecnu conpoTuasneHne nsonsuumn Hwke 500 + 20 kOm, a npu r d=10
(20), ecnn Hmxke 1000 + 50 kOm. Mpu r d=5 nr d=10, Harpyska BKMOYMTCS NOCHE BOCCTAHOBIIEHWSI COMPOTUB-
neHnsa nsonsaumm n nctedeHnm spemenn AMNB. MNpur d=15 nr d=20 AlB He bygerT.

1.2.5.12 3awwmTa no o6pbIBY (NnponagaHuio) dasbl (as) aoBuratens cpabartbiBaeT, eCnu Ha ogHon 13 das
asuraTtens Tok 6onbLue 10% oT HoMuHanbHoro (napameTp “t nd”), a No Nbon u3 octanbHbIX a3 asuratens
MeHbLUe 7% OT HOMWHarNbLHOro Toka ABurartens.

1.2.5.13 KoHTponb ucnpaBHoctn BHewiHero MI1

YB3 onpegensaeT Hannume TOKOB ABUraTens npu OTKMIOYEHHOM perie Harpy3ku (Npy OTKNIOYEHHOM perne
Harpysku 1 yHKLMOHANBHOM perne B pexvmMe 3Be3fa-TpeyronbHuk). B aTom cnyyae 6rok MHanUMpyeT aBaputo
BHelHero MI1, BknoyatoLwlero Asuratens, A0 Tex Nop, Noka 650k He ByaeT BbIKIOYEH MU OTKMOYEH KOHTPOIb
TOKOB [OBuraTtens npu oTKYeHHOM pene Harpy3ku (napametp L« =0).

1.3 KOMIMJIEKTHOCTb
KomnnekT noctaeku npmeeneH B Tabnuue 1.7.

Tab6nuua 1.7 - KomnnekT noctaBku

HanmeHoBaHue CokpalyeHue
Bnok YB3-302 YB3-302
OuddepeHumnanbHbin TpaHcgopmaTop (TpaHcdopmaTop HyneBow nocneno-
BaTENbHOCTK)
Kabenb cBsasu ¢ K no RS-232* KC-01
TemnepatypHbin gatdmk (Tunbl- Pt100, Ni100, Ni120) * Pt100, Ni100, Ni120
*NocTaBnaOTCA MO COrNacoBaHWIO C NoTpedbuTenem

1.4 YCTPOUCTBO U PABOTA

YB3 ABNsieTcAa MUKPOMNPOLIECCOPHBbIM LIMGPOBLIM YCTPONCTBOM C BbICOKOW CTEMNEHBID HAAEXHOCTU N TOYHOCTMW.
OnepaTtrBHOro NUTaHusA He TPebyeTca — KOHTPONMPYEMOE HanpshKeHne ABMSeTCA OAHOBPEMEHHO
HanpsKeHNeM NUTaHus.

YB3 nmeeT Tpu BCTPOeHHbIX TT, Yepes KoTopble NPoaeBatoTCcs cuUoBble hasHble NpoBoAaa.
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2 UCMNOJIb3OBAHUE MO HASHAYEHUIO
2.1 MEPbI BE3OIMNMACHOCTHU

3AMPELLAETCS SKCMNYATUPOBATb YB3 B YCITOBUSAX BbICOKOW BNIAXXKHOCTW.

SAMPELWAETCA 3KCINYATAUNA YB3 C MEXAHUYECKNMW MOBPEXOEHUAMKU KOPITYCA.
HE OONYCKAETCA NOIMNAJAHME BOObl B YBS.
YB3 He npefHasHayeH anst skcnnyatauumn B yCnoBmsax Bubpauumn n yaapos.
He ponyckaeTcsa nonagaHune BriarM Ha BXOOHbIE KOHTaKTbl KNEMMHbIX KONTOAOK U BHYTPEHHME 3n1eMeHTbl YB3.
He ponyckaetcst ncnonb3oBaHne YB3 B arpeccuBHbIX cpedax C COAepXaHWEM B BO34yXe KWUCIOT, LLEeroyen,
Macen n T. n.
Mpwn cobntogeHun npaewn akcnnyataumn YB3 6e3onacHo ans ncnonb3oBaHus.

2.2 YTNPABJIEHUVE YB3
2.2.1 YB3 nmeeT nNATb PeXUMOB yrpaBrieHUA:
-6roKMpoBaHns KrnaBnaTypbl;
-MMHMManbHOIo KONMYecTBa YCTAaHOBOYHbIX NapameTpoB (aanee B Tekcte PMKYTI);
-YPOBHS MOfb3oBaTens;
-YPOBHSA Hanag4vka;
- OUCTaHUMOHHOTO ynpaBneHus.

Bo Bcex pexxmmax paboTbl BO3MOXEH:

- MPOCMOTP U3MEPSEMBIX U OTODpaxxaembix napameTpoB (Tabnuua 1.4). JluctaHne napameTpoB BbIMOSHS-
eTcsa kHonkamu BH3 u BBEPX;
- MPOCMOTP XypHana aBapui (n.2.4.6).

2.2.2 MNMpw 3a6N0KNPOBaAHHOM KNaBMaType HEBO3MOXEH MPOCMOTP U U3MeHeHue NporpaMmMupyemMbix na-
pameTpoB.

Mpwn 3abnokupoBaHHON KraBuatype, HaxaTtne kHornkn YCTAHOBKA npuBoauMT K MOSIBNIEHMIO HA MHAMKATOpe
coobuweHusa "LOC". [Ins pa3bnokupoBaHns KnaemaTypbl HE06X0anMo NOBTOPHO HaxaTtb kHonky YCTAHOBKA. 3a-
ropaetcsa ceetoanon YCTAHOBKA, a Ha nHankatope muraeT “0”. KHonkamn BBEPX n BHN3 HabupaeTcs umdpa
napons nonb3oBatend ot 1 oo 9 n Haxmmaetcsa kHonka 3AlMN/CEP/BbIb . Ecnn naponb BepeH, knaBvnaTtypa pas-
6rnokupoBaHa. Ecnn nocne pasbnokMpoBaHMs KraBuaTypbl HE HaXXMMaeTCsl HU OdHa KHorka B TeveHue 15 ¢ u
yCTaHOBKa ONOKMPOBKM HE CHATa Nonb3oBaTenem, KnasmaTypa cHoBa b6nokmpyeTcs.

MpumedyaHu e - Ecnu kakon-nMbo gaTymk TemMnepaTypbl OTKIOYEH NPOrpaMMHbIM Cnocobom, TO BMECTO 3Have-
HWs TemnepaTypbl (CONPOTMBIEHMS) HA NHAMKATOP BbIBOAMTCS “nat”.

2.2.3 MNpwu pa3bnoknpoBaHHOM KraBuaType BO3MOXHO:
- pabota B PMKYTT;
- U3MEHeHWe 1 NPOCMOTP NapaMeTpoB YPOBHSA NOMb3oBaTens;
- NPOCMOTpP NapameTpoB YPOBHSA Harnagyuka.
2.2.3.1 PMKYT1 npegHa3Ha4eH gns ynpolieHus paboTtbl obcnyxmsatoLlero nepcoHana ¢ Yb63.
Ons nepexoga YB3 B PMKYT1 Heob6xoanmo ycTaHOBUTL napaMeTp S in=1 nnu BbINOMHUTb YCTAHOBKY 3aBOACKMX
napameTpos (n.2.2.4). MNpu pabote YB3 B 3TOM pexnme roput 3eneHbii ceetognoa “PMKYTT”.
B PMKYTI gns HopManbHoi paboTbl 6r10Ka AOCTAaTOYHO YCTAaHOBUTL CrieayloLLme napameTpbl:
- TN TT (BHELUHWIA UMW BHYTPEHHWUI);
- HOMUHanbHbIV TOK TT (ycTaHaBnuBaeTcs, ecnv TT BHELUHUNA);
- HOMVHarbHbIN (pabo4unin) Tok ABUraTens.
Pa6bota B PMKYI1 otnunyaetca ot paboTbl Ha ypoBHE NOMb30BaTeENsa TEM, YTO MapameTpbl, HE BKIHOYEHHbIE B
cnvcok PMKYTT, npuHumMatoTcs paBHbIMW 3aBOACKAM YCTaHOBKaM.

BHUMAHMUE: ECJ1I/ KAKUE-NNTMBEO NMPOIrPAMMUPYEMBIE MAPAMETPbI USBMEHEHbLI MOJIb30OBA-TENEM
UM HANAQYMKOM, HO HE BKIMOYEHBLI B CIMMCOK PMKYT, TO MNPW MNEPEXOAOE B PEXWM PMKYTI
BMECTO 3TUX USMEHEHW BYOYT BOCCTAHOBJEHbI 3ABOJCKME NAPAMETPbI.

MapameTpbl, HE BKIOYEHHBIE B CMIMCOK B 3TOM peXMME, HE N3MEHSIIOTCA 1 He NpocmaTpuBatoTcd. PaboTa ¢ na-
pameTpamMu, BKMOYEHHbLIMU B CMIMCOK Takas Xe, Kak U Ha YpOBHe norib3oBartens.

BknrouyeHue noboro napametpa B cnucok PMKYI u BbikntoveHne pexuma PMKYI BO3MOXHO TONbKO Ha
YPOBHE Hanaguumka.

Mpn BbikntoyeHnn pexmuma PMKYIT (yctaHoBke napametpa 5 in=0) ceetogmon “PMKYI1” racHeT. B pexume
nosb3oBaTens BbIBOAUTCSA BECb CMNCOK NAapaMeTPoB, HO AN USMEHEHUSI NapaMeTpa HeOOX0ANMO:

-kHonkamy BHUV3 n BBEPX BbIGpaTh BKMoYaeMbli napameTp;

-HaxkaTb ogHoBpeMeHHO kHonkn BHU3 n BBEPX (gomkHa mMc4yesHyTb Touka B CTapllem paspsge MHaukaTopa
MHEMOHWKN).

2.2.3.2 A3meHeHMe ¥ NPOCMOTpP NapaMmeTpoB YPOBHSA Nosib3oBaTens

[na npocmoTpa n n3aMeHeHusi NapameTpoB YPOBHSA Norb3oBartens Heobxoammo HaxaTb kHonky YCTAHOBKA,
npu aTom 3aropaetcs ceetognog YCTAHOBKA. JluctaHne napametpoB kHonkamm BHA3 n BBEPX, Bxog B M3me-
HeHue napameTpa - kHonka YCTAHOBKA (3HayeHve napameTpa HauyvHaeT mMuratb), UISMEHEHMNE 3Ha4YeHUsa napa-
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mMeTpa - kHonkamu BHM3 n BBEPX, 3anucb napameTtpa - kHonka 3AlM/CBP/Bblb, nepexon obpaTtHO B MeHio 6e3
3anuncu — kHonka YCTAHOBKA, Bbixoa 13 MeHio - kHonka 3Al/CBP/BbIB. Mpu oTcyTcTBUM Haxatusa nobon 13
kHonok B TedeHue 30 c, YB3 nepexoauT B UCXOQHOE COCTOSIHME.
Ecnu nsmeHeHne napameTtpa 3anpeLleHo (ropuT Touka B cpedHeM paspsge WHAMKaTopa MHEMOHUKM na-
pameTpa), TO U3BMeHeHMe 3TOro napameTpa BO3MOXHO TOMNbKO Ha YPOBHE Hanaa4vvka nocne CHATUS 3anpeTa.

2.2.3.3 N3ameHeHne u NPOCMOTpP NapaMeTpoB YPOBHA Hanagymka

Bxopn Ha ypoBeHb Hanag4mka

HaxaTb Ha kHonky YCTAHOBKA B TeueHue 5 c. Ecnun ypoBeHb 3aluuLleH napornem, Ha MHOUKATope NosiBUTCA
coobuieHne "PAS". 3aropaetcs ceetoanog YCTAHOBKA, a Ha uHaukaTope 3HaveHus napameTtpa muraet “000”.
KHonkamu BBEPX n BHN3 nocnepoBsatensHo HabpaTtb Tpu Lndpbl Napons Hanagvvka ot 1 go 9, pasgensasa Habop
HaxxaTuem kHonku 3AMN/CBP/Bblb. Ecnn naponb He BepeH, 3aroputcs "PAS" ¢ muraHmem B cTaplLueM paspsige
nHaMkaTopa 3HadeHus u Yepes 15 ¢ YB3 Bo3BpaTUTCA B MCXOOHOE COCTOSIHWE, MHaye Ha nHamMKaTope nosBnseTcs
nepBbI NAapamMeTp MEHIO Hanaguuka.

Jlnctanne napameTtpoB kHonkamy BHW3 u BBEPX, Bxog B M3MeHeHue napametpa - kHornka YCTAHOBKA
(3Ha4yeHne napameTpa HauyMHaeT MuraTthb), U3BMEHEHNE 3HaYeHnst napameTpa - kHonkamu BHN3 n BBEPX, 3anucb
napametpa - kHonka 3AlN/CBP/BbIb, nepexon ob6patHo B MeHto 6e3 3anucu — kHornka YCTAHOBKA, Bbixoa u3 me-
Ht0 - kHonka 3Al/CBP/BbIB. Mpu oTcyTcTBUKM HaxkaTust ntobon n3 kHonok B TeveHne 30 ¢, YB3 nepexoauT B uUc-
XOOHOE COCTOsIHME.

Mpu pabote YB3 Ha ypoBHe Hanagyuka, roput 4ecaTudHasa Todka B Mnagllem paspsae uHankatopa MHEMOHUKN.

Ha ypoBHe Hanaguyuka OOCTYNHOCTb No6Oro napameTpa Ha ypoBHE NONb3oBaTens MOXeT ObiTb 3anpelleHa
Unu paspeLleHa ogHoBpeMeHHbIM HaxaTnem kHornok YCTAHOBKA n BHS. 3anpet goctyna nHanuunpyeTcs gecs-
TUYHOWN TOYKOW B CpeaHEM pa3psage MHAMKaTopa MHEMOHUKMN.

Ha ypoBHe Hanag4ymka BO3MOXHO BKIIHOUYEHME B CNUCOK napameTpoB pexuma PMKYT1 no6oro 4ononHUTenNbHoO-
ro napametpa. [Jns aToro Heo6xo4MMO:

-kHonkamy BHV3 n BBEPX BbIGpaTh BKNoYaeMbl napameTp;

-HaXaTb 0AHOBpeMeHHO kHonku BHW3 1 BBEPX (gomxHa uc4esHyTb ToUKa B CTapLleM paspsige uHamkaTopa
MHEMOHWKN).

Onsa nckntodeHns napameTpa 3 pexnma PMKYT1 Heob6xogmmo:

-kHonkamy BHV3 n BBEPX BbIGpaTh BKMoYaeMbli napameTp;

-HaxkaTb ogHoBpeMeHHO kHonkn BHN3 n BBEPX.

Ecnn napameTp uckniodeH M3 cnucka napameTtpos pexnma PMKYTT, To B cTapwem paspsae MHavkatopa MHe-
MOHMKWN FOpUT AecaTU4Hasn Touka.

2.2.4 YcTaHOBKA 3aBOACKMX NMapamMeTpoB

YcTaHoBKa 3aBOACKUX MapaMeTpoB BO3MOXHA ABYMS crocobamu.

Cnocob6 nepBbin. YcTaHoBUTb NapameTtp PPP=1. lNocne Bbixoga M3 pexuma yCTaHOBKM MapameTpoB Bce 3a-
BOACKMe napameTpbl OyayT BOCCTaHOBIEHbI (KpOMe Naponsi Hanag4yvka).

Cnoco6 Btopown. lNpn nogayve nutaumss Ha YB3 yagepxkatb B TeyeHMe OBYX CEKyHA HaXaTbiMW KHOMKK
YCTAHOBKA un 3Al/CBP/BbIb. Bce 3aBoackve napameTpbl, B TOM YMCMEe U Naponb Hanagyuka, 6yayT BocCTa-
HOBMeEHbI (Naponb Hanagyuka - 123).

Mocne BbINOMHEHUSI NpoLeaypbl YCTAHOBKM 3aBOACKUX napaMeTpoB, YB3 HauyHeT paboty B PMKYTI, B cnucke
KOTOPOro Haxo4aTcs napameTpbl:

- TN TT (BHELWHUA U BHYTPEHHWUNA), EPE;

- HOMMHanbHbIN TOK TT (ycTaHaBnmBaeTcs, ecnu TT BHEWHWIA), knk;

- HOMUHanbHbIN TOK ABUraTens, nd.

2.2.5 Copoc aBapumn YB3 ¢ nuueBon naHenu
CO6poc aBapwuii BbIMOSTHSAETCS, €Cnv ABUraTenb BbIkIodeH. [1ns copoca aBapuii ¢ NMLEBON NaHenn Heobxoan-
MO OHOBpeMEHHO HaxaTb kHonkn YCTAHOBKA 1 BHU3, npu atom:
- aBapum cbpacbiBatOTCsl HE3aBMCMMO OT TOro 3arnpeLleHo unun paspetleHo AlB (kpome TekyLux aBapun un
aBapu1m Mo HanM4Mo TOKOB ABUraTens npu oTKIIOYeHHOM perne Harpy3ku Alo );
- otcyeT AlB 3akaHuyMBaeTcs;
- NPV OTCYTCTBUM TEKYLLIMX aBapuii, BKIMOYaeTCs ABUraTenb.

2.3 N0AroToBKA YB3 K NCMNOJIb3OBAHNIO

BHUMAHUE: ON1A NOBbIWLWEHUA SKCMNYATALUUOHHBIX CBOWUCTB YB3 PEKOMEHOYETCA YCTAHOBUTb
NMPEOOXPAHUTEINN (BCTABKWU MNMINABKUE UKW UX AHANIOINK) B CNEQYWLWIMWE LENU (NMEPEYNCNEHWE B
MOPAOKE HEOBXOAMMOCTW, YEPE3 AE®WNC — PEKOMEHOYEMbI HOMUHAN NPEOOXPAHUTENA):

1) BbIXOAHbIE KOHTAKThbI pene (HoMuHan npegoxpaHuTenen BolbnpaeTcs B COOTBETCTBMM C NOAKMOYAEMBbI-
MM LEensiMK, HO HEe OOIKEH NpeBblwaTth AN KoHTakToB 1,2,3 — 15 A, ons KoHTakToB 4-9 — 5 A);

2) uenun nutanua YB3 (27,28, 30, 31 - L1,L2,L3, N) -1 A;

3) uenn namepeHnst nsonsumm aeuratens (25,26 - R-iz, R-iz_N) - 0,5 A.
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2.3.1 MNpwn ncnonb3oBaHUK anekTpoasuratens MowHocTbio oT 2,5 kBT go 30 kBT gonyckaeTtca Mcnonb3oBaHue
BCTPOEHHbIX TOKOBbLIX TpaHcopmaTopoB. [ina aTtoro Heo6xoAMMO NPonyCcTUTL NpoBOAa, UayLlMe K ABuraTternto, B
OKHa Ha kopnyce YB3 (kaxabii pasHbIn B OTAENBHOE OKHO).

Mpu ucnonb3oBaHun asuratenen Apyron MOLLHOCTU, NOAKMIOYUTL TOKOBbIE TpaHcopmaTopbl ¢ HOMUHAMNBHbLIM
BbIXOAHbLIM TOKOM 5 A B COOTBETCTBUN C PUCYHKOM 2.1.

2.3.2 MNponycTtntb Yepes3 auddepeHumanbHbli TOKOBLIN TpaHcdopMaTtop (TpaHcdopmaTop HyneBon nocneno-
BaTENbHOCTM) BCe TpW (hasHbIX MPOBOAA M NOAKMOYNTL ero K YB3.

2.3.3 [N KOHTPONSA U U3MepeHns U3oNsaUMM ABUraTtens NoaknioyYnTb KneMMy KOHTPONs nsonauum 25 Kk ogHoMy
13 BbIXOAHbIX KOHTakToB MI1. Ecnu kopnyc asuratenst He 3as3emreH, UM MUCNonb3yeTcsl ceTb C U30NUPOBAHHOM
HenTpanbto, unu K knemme YB3 He nogkntoveH HyneBow NpoBoA, TO MNOACOEOUHUTb 3NEKTPUYECKM K Knemme 26
YB3 kopnyc gsuratens.

2.3.4 MNopgkniountb YB3 K anekTpnyeckon cetn B COOTBETCTBUU C pucyHKoM 2.1. [pu ncnonb3oBaHum asurate-
NS € nepekrntoYeHmem obMOTOK Mpu MycKe U3 3Be3abl B TPEYroSibHMK, BbIMONTHUTL MOAKMYEHNE B COOTBETCTBUN C
MpunoxeHuem 2.

L1

L2

L3
N
RS X1-2 | 3 ] %
KoHT [HanmeHoBaHne y53'302 HaumeHoBaHvne [KoHT o o o
27| L1 [ K;— K2-nc 1 AB
28 L2 Ol [ Kocom 2
30| 3 e = Ikono 3
3 N Ki-1-nc 2
E——I—
oK A Tcom 5 |
33| GND —  I'Kidmo 6
34| B RS-485 5| K12 7
35| A RS-485 Ono? I "K12-com 8 ohpl T1
2  I'Ki2mo 9
39| GND
20| AN_U T1b 12 byl T2
T1e 15 T3
44| GND T2b 16 3 .
25| AN T2e 17
T3b 18
T3 19
. 48| GND i
49| temp_dat2-1 -
Pt100 | t = Tdif 2
Y 50| temp_dat2-2 dif_b 3

Tdif e 24

R2 m :; f’r“nD — R iz 25 4
PTC emp_da Rz N 26 .

X2

HaumeHoBaHue KoHT

TxD_rs232 2 Mn

RxD_rs232 3
GND_RS232 | 4

MO1
MOTOR AC

Pene K1 — pene Harpysku
Pene K2 — pyHKkuMoOHanbHoe pene
PucyHok 2.1 - Cxema nogkntoyeHusa YB3

2.3.5 Ons pabotbl ¢ YB3 nepcoHanbHOro KoMnbloTepa B Ka4ecTBe YNpaBrisioLLEro UM KOHTPONMpyoLwero ¢
ncnonb3oBaHuem nporpammbl “MaHens ynpasnexHus YBE3-302” Heobxoaumo yctaHoBuTb Ha [1K nporpammy “Ia-
Henb ynpaBneHusa YB3”, 3anyctue nporpammy setup_cplubz302(Standart)(x.x).exe, rae x.x. — Bepcusi nporpaMmmei.
MoakntounTtb pasbem “RS-232” Ha nuueson naHenu YB3 k pazbemy RS-232 T1K kabenem KC-01 u yctaHOBUTL Na-
pameTp “rPP=1".

MpunmevyaHusn

1 Mporpamma setup_cplubz302(Standart)(x.x).exe pa3smMelyeHa Ha caiite komnaHum “HOBATEK-OJIEKTPO"
(http://www.novatek-electro.com/programmnoe_obespechenie.html).
2 Kabenb KC-01 komnnekTyeTcs nof 3akas. Bo3amMoxHO camocToaTensHoe usrotoBreHne kabens KC-01 nonb3o-
BaTeneM B COOTBETCTBUM C PUCYHKOM 2.2.
3 [insa paboTbl ¢ YB3 pgonyckaeTcst ucnonb3oBaHUe nporpamMmm, pa3paboTaHHbIX Nofb3oBaTenem.
2.3.6 Mpu ucnonssosaHun MODBUS noakntounTs nuHum cB4asm K knemmam 33 (GND), 34 (nuHusa B RS-485),
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35 (nuHua A RS-485) YB3. YcTtaHoBUTbL NapameTp “rPP=2".
2.3.7 MNMopaTb HanpsbkeHne Ha YB3.

IMopanoK BKNOYEHNST pene Harpyskmn onpeaensieTcs 3HadeHuammu napameTtpoB AEE AP (n. 2.4.1.).

BHUMAHUE: YB3 MOCTABNAETCA NPU BbICTABIIEHHOM HOMUHAITILHOM TOKE OBUIrATENSA PABHbLIM
HYIIO. B 3TOM CITYYAE PEJNE HAMPY3KU YB3 HE BKNMIOYUTCA 0O YCTAHOBKU HOMUHANIBHOIO TOKA
OBUrATENSA. HOMUHANBbHbIW TOK ABUrATENSA OOMKEH BbITb HE MEHEE 5A.

2.3.8 YcTaHOBUTL B MEHIO HEOOX0oANMble 3HAYEHUS NapaMeTpOB.

2.3.9 CHaTb nuTaHue c YB3.

2.3.10 MNopaxkntoumTb MarHUTHBIN Nyckatens (B AaneHenwem MIT) aoBuratensa B COOTBETCTBUM C PUCYHKOM 2.1.

MpumedyaHwue - Korga pene Harpyskn BKITHOYEHO, TO 3aMKHYTbl KOHTakTbl 5-6 1 8-9, npu BbIKMOYEHHOM perne -
3aMKHYTbl KOHTaKTbl 4-5 1 7-8.

2.4 CNOJTIb30OBAHME MO HASHAYEHWIO

MpumeyaHuwue - lNpu onucaHum pabotel YB3 npegnonaraercd, 4To onucbiBaeMble 3aLLMTbl BKITHOYEHbI U BCE He-
obxoanmble ana paboTbl 4ATYMKU NOAKMIOYEHBI.

2.4.1 PaboTta YB3 no BKNOYeHUs perne Harpysku
2.4.1.1 PaboTta YB3 nocne nogaym nutaHusi (nepBoe BKITHOYEHMUE)
lMocne nogayn NUTaHMSA Ha MHOUKATOP MHEMOHMKKM Ha 1-2 cekyHabl BbiBoauTca "SER'!, a 3aTeM nepen BkntoYe-
Huem pene Harpysku YB3 nposepser:
- YPOBEHb N30MsLMN OBMOTKN CTaTtopa OTHOCUTENBHO Kopnyca Asuratens (npy ConpoTUBAEHUN N30NALUN
Huke 500 + 20 kOm npu r «d=5 (1000 + 50 kKOm npu r «d=10) Harpy3ka He BKNOHaeTCA);
- KayeCTBO CETEBOr0 HaNpsPKeHWs: MONHOGAa3HOCTb, CUMMETPUYHOCTb, BEMUYMHY OENCTBYIOLLErO IMHEAHOro
HanpsXeHus;
- npaBunbHOE YepenoBaHue pas, OTCYTCTBME UX CMNAHWUS.
Mpu Hanuuum ndoro 13 3anpeLuatoLmx hakTopoB pene Harpy3kn He BKITKOYAETCs, @ Ha MHOUKATOP MHEMOHUKM
BbIBOAMTCS COOTBETCTBYIOLLMI KOA aBapun 1 3aropaetcs ceetoamnog ABAPUA.
B 3aBucMMOCTM OT 3Ha4eHus napameTpa 5 P Ha nHaMKaToOp BLIBOOUTCS:
-NUHerHoe HanpsixeHne Uab npn s P=0;
-conpoTtueneHue nsonauuu (rid) npn s P=1;
-obpaTHbIi oTcyeT BpemeHu AlB B cekyHaax (Att) npu s P=2.
Mpu oTCyTCTBUM 3anpeLuarolmX BKAoYeHne PakTopoB BKIOYEHME pere Harpysku onpefenseTrcs 3HauYeHWem
napametpa APd (paGota YB3 nocne nogayun nutaHus).
1) TNpu APd=0 pene Harpy3ku He BKNOUYUTCA. [1NA BKIIOYEHUS pesfie Harpy3ku B 3TOM criyyae
Heo6XxoAMMO OAHOBpPEMEeHHO HaxaTb kHonku BBEPX n BHU3.
2) Mpun APd=1 pene Harpy3ku Bkrtountca yepes spems AllB.
3) Mpn APd=2 pene Harpys3ku BKIIOUYNTCS Yepes 2 CeKyHObl Nocne nogadv nutaHus.
OagHOBpPEMEHHO C BKITOMEHNEM pere Harpy3ku 3aropaetcsa 3eneHbin ceetogmod HAMPY3KA. Mocne Bkntove-
HWS pene n Ao MOMEHTa nycka Asuratens (Myck ABUratensi onpeaenseTcs no npeBbILLEHMNO TOKOM Harpy3ku ypoB-
HA 1,2 HOMWHANbLHOIO TOKa) KOHTPOJIb M MPUHSTME PELUEHMS MO KavyecTBY HanpshkeHust coxpaHsieTcs. Ecnu B bec-
TOKOBYIO Nay3y NOSIBUNWCH 3anpeLuatolime pakTopsbl, TO pene Harpy3ku OTKIYaeTcs.
Pa6oTta YB3 npu paspelleHHOM OMCTaHUMOHHOM yrpaBreHuun asuratenem no nHtepdgency RS-232/RS-485
(dud=1, dUd=2) paccmaTtpuBaetca B n. 2.4.4.8.

2.4.1.2 PaboTta YB3 nocne oTkno4yeHUs n3-za aBapmm

PaboTta YB3 B 3TOM crny4dae aHanornyHa pabote npy NepBOM BKITHOYEHUN, HO BKITIOYEHWE pere Harpysku He 3a-
BUCUT OT 3Ha4YeHus napameTpa APd.

Ecnu nocne aBapuu 3anpeweHo AlNB (Ar- =0), To BKNOYEHNE ABUraTesNisi HEBO3MOXHO A0 BbIKIIOYEHUsT NUTa-
Hus YB3. [encteme 3HadeHus napameTpa Arr pacnpocTpaHseTcd Ha BCe BMAbI aBapui, KpOMe aBapvmn no Hanps-
XeHuto. [ns 3anpelueHust AlNB npy aBapusix No HaNpshKeHWo Haao UcMonb3oBaTth napameTpbl Ur , U.r, U'r.

2.4.2 Pabota YB3 nocne BKIOYeHUs perne Harpy3ku v BKtoYeHusi gsurartens (NossneHnsi TokoB 6onblue
10% HOMUWHaNbLHOro Toka ABuraTens).

YB3 ocyLlecTBNSET KOHTPOMb MO HaNpPsXXeHWIo 1 TokaM. Pene Harpysku oTknoyaeTcs npy cpabaTbiBaHWM NiO-
oo 3aLnTbl N3 TabnNMUbl 2.8 3a UCKMIOYEHNEM:

- 3alWMT MO HaMNpPSKEHWNIO;

- MO MaKcuMarbHOW TOKOBOW 3awmTte npu n =1 (B 9TOM Cry4Yae MHOUKaUWS NPEBbLILWEHUS eCTb, HO pere
Harpysku He OTKMYaeTcs).

Ha nHamkatop MOXeT BbIBOAUTLCSA MM TOK chasbl A ABUraTens Wnv 3HavyeHue napameTpa, BbiOpaHHOro nonb-
3oBaTeneM. 3HayeHvne napameTpa, BbIOpaHHOro Nosib3oBaTenem, MOXeT oTobpaxaTtbca NocTosHHO (5 £=0) unn B
TedyeHme 15 ¢, a 3aTem BO3BpaLLaeTcs MHAUKaums Toka asbl A aeuratens (5 (£=1).

2.4.3 PaboTta chyHKLMOHaNbLHOro pene
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®dyHKUMK, BLINOMHAEMbIE PYHKLIMOHANbLHLIM pene, onpeaensoTca napaMmeTpoMm rri.

Mpun rr5 =0 pene ncnonb3yeTtcs kak pene curHanusaumm (ceetogmopnbl 3/T n PB He ropsaT). KoHTakTbl pene 3a-
MbIKaloTCa Npu nobon asapun, nepeyncrieHHon B Tabnuue 2.8.

Mpu rrS = 1 pene ncnonb3yetca kak pene BpemeHu (roput ceetoauon 3/T u PB): BkntovaeTca yepes Bpems,
3agaHHOe napameTpoM “rrt”, mocne BKYEHUS pene Harpysku.

Mpun rr5 = 2 pene ucnonb3lyetcsa Ans NepeknoyYeHns oOMOTOK ABUraTensl U3 3Be3gbl B TPEYroflbHUK (roput
cseToamoa 3/T). B aTOM pexume pene Harpysku BKMOYAETCS Tak Xe, Kak 1 B pexunme rr5=0, HO, 4yepe3 Bpewms,
3agaHHoe napaMeTpoMm “rrk”, OHO BblkMoYaeTcs. Yepes Bpemsi, 3agaHHoe napameTpoM “FEE”, mocne BbIKNOYeHUs
pene Harpysku BkntoyaeTcs PyHKUMOHanLHoe pere.

MpunmeuyaHue - Korga pyHKUMOHANBLHOE pere BKYEHO, TO KOHTaKTbl 1-2 pa3oMKHYThI, @ KOHTaKTbl 2-3 3aMKHYTbI.

2.4.4 Pabota ¢ uHTepcpennicom RS-232/RS-485 no npotokony MODBUS B pexume RTU

YB3 no3BonseT BbINOMHATL OOMEH OaHHBbIMM C BHELUHUM YCTPOWCTBOM MO MOcregoBaTeslsHOMYy MHTepdhency no
npotokony MODBUS. [lpu BbinonHeHun obmeHa no uHtepgency RS-485 nnm RS-232 roput cuHuii cBeToamos
“OBMEH".

2.4.4.1 NMNapameTpbl KOMMYHUKaLUN:

- agpec ycTpowcTea: 1-247 (napameTp r5R);

- CKOpoCTb Nepenaym ganHelx: 9600 604, 19200 6oa (napameTp r55);

- peakumsi Ha NOTepIo CBA3U: NpeaynpexaeHve 1 NpoaomkeHne paboTsl, nNpeaynpexaeHne u ocTaHoOBKa OABU-
ratensi, NpoAormkeHne paboTbl C OTCYTCTBMEM NpeaynpexaeHuns (napameTp rSP);

- obHapyxeHne BpeMeHu npeBebileHus oteeTa: 1¢ —120 ¢ (napameTp r50);

- bopmaTt nepegaBaemoro crioBa — 8 61T, 6€3 KOHTPONS YETHOCTW, ABa CTOMOBbLIX OMTa.

2442 YnpaeneHue YB3 oT koMmnbloTEpa

Css3b komnbloTepa ¢ YB3 ocyulecTensieTca No nocnegosatensHoOMy nHtepdency. Cxema nogkniodeHns npu-
BedeHa Ha pucyHke 2.2. Kaxabin YB3 umeeT nHansuayanbHbI KOMMYHUKAUWOHHBIM agpec. KomnbloTep ynpas-
naet kaxabeiM YB3, pasnuyaa nx no agpecy. YB3 moxeTt paboTtate B Modbus ceTsix, paboTatowmx B pexume RTU.

KomMmneroTep
YyB3-302 X1 X2
% | com-port
"RS _2 3 2 " oHT HauMeHOB
HaumeHnos KoHT
RxD

ITxD TxD

RxD

BN IVS] I O)

[GND SG

o oo g o O ] Wl N =

I
X1 Buiika »OJig NOIOKJIIOUEeHMUS T%ﬂe@O#HOﬁ TPYyOKU

PLUG-4P4C-P-C2 ‘@w@
X2 Pozerxa DB-9
L] 6

PucyHok 2.2 - Cxema nogkntoyeHuns YB3-302 k komnbtoTepy

Female
Side

"

2.4.4.3 MpoToKon KOMMYHUKaLUmn
O6meH mexay komnbtloTepoM 1 YB3 ocyllecTBnsieTca naketamy gaHHbIX. dopMaT naketa AaHHbIX NPUBEOEH B
Tabnuue 2.1.

Tabnuua 2.1

START WMHTepBan mMon4yaHus — 6onee 4 mc npu ckopoctn nepegayvm 9600 6oa, unu Gonee
2 Mc npu ckopocTtu nepegaydn 19200 6oa

ADR KommyHukaumoHHbI agpec YB3 (8 6uT)

CMD Kopg komaHabl 8 out

DATAO CopepxaHue gaHHbIX:

N*8 6uT gaHHbIX (N<=24)

DATA (n-1)

CRC CHK low CRC cymma UUMKNNYeCcKoro KoHTpons

CRC CHK high 16 6ut

END WHTepBan Mon4yaHusa — 6onee 4 mc npu ckopocTn nepegayun 9600 6oa, unu 6onee
2 Mc npu ckopocTtu nepegayvm 19200 6oa
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2.4.4.4 KomaHabl uHTepderica MODBUS (CMD (koa komaHabl) u DATA (cMMBONbI AaHHbIX))

Kon komaHabl —0x03, yTeHue n- cnos. [pumep, YTeHUe HenpepbIBHLIX 2 CROB OT HayansHoro agpeca 64H B
YB3 ¢ KOMMyHMKaunoHHbIM agpecom 01H (tabn. 2.2).

MpumeyaH n e —Tlpn BbINONHEHUM OOHOW KOMAHAbI MOXET ObITb CHMTaAHO He Gonee 12 perncTtpos (n=12).

Tab6nuua 2.2

KomaHgHoe coobieHue OTBeTHOE coOOLieHue
ADR 0x01 ADR 0x01
CMD 0x03 CMD 0x03
CtapToBbI agpec AaHHbIX 0x00 Yuncno gaHHbIX B 6GanTax 0x04
0x64
Yucno aaHHbIX B cnoBax 0x00 CopepxaHve gaHHbIX No agpecy 0x17
0x02 0x70
CRC CHK low 0x85 CopepxaHve gaHHbIX No agpecy 0x00
0x00
CRC CHK high 0xD4 CRC CHK low OxFE
CRC CHK high 0x5C
Tabnuua 2.3
YcTaHOBOYHbIE U CYUTbIBaeMble NapameTpbl MapameTpbl KOAOB Appec
lMonHoe Bpems paboTbl YCTPOMCTBA, CYTKU Ebl 207
Bpemsi HapaboTku aBuratens, CyTku ELO 208
Koa poctyna nonb3oBatens Loc 209
Kog noctyna Hanagyuka PRS 210
Bepcusa yctpowctea rEL 217

Kog komaHgbl 0x06, 3anMcb — 04HO CNOBO

Ucnonb3oBaHne AaHHOW KOMaHAbl HEe pPeKOMEeHAYeTCH, TaK KaK 3anucb HEKOPPEKTHbIX AAaHHbIX MOXeT
npuBecTn K oTkasy YB3.

3anuncb AaHHbIX BO3MOXHa TONbKO MO agpecaMm nporpaMmMmpyeMbix napameTpos (Tabn. 1.5), 3a ucknodeHmem
napamMeTpoB, NpuMBeaeHHbIX B Tabnuue 2.3. 3anncb napameTpa OCyLUECTBMSETCA HE3aBUCUMO OT YCTaHOBIEHHOMN
3aWmnTLl Hanag4vvka (3anucb No NMHUK CBSA3N MMeeT Gonee BbICOKU npuopuTeT). [pn 3anmMcyn HOBOrO 3HAYEHUs
napameTpa B s4enky, 3awmiieHHyto PMKYTT, napameTp aBToMaTU4eCKM BLIBOAUTCA N3 3TOMO pexunma.

3anuceiBaemble NapameTpbl 4OIMKHbI ObiTh KpaTHbI LWary, ykasaHHoMy B Tabnuue 1.5.

Mpumep, nopsagok 3anmcm 1000 (0xO3E8) B pernctp ¢ agpecom 0xX00AO B YB3 ¢ KOMMYHUKALIMOHHBIM aapecoM
01H npuBeaeH B Tabnumue 2.4.

Tabnuua 2.4
KomaHpgHoe coobleHue OTBeTHOE coOOLeHue

ADR 0x01 ADR 0x01

CMD 0x06 CMD 0x06

CtapToBbIi agpec AaHHbIX 0x00 CtapToBbIi agpec AaHHbIX 0x00
0xA0 0xA0

[aHHble 0x03 [aHHble 0x03
OxE8 OxE8

CRC CHK low 0x89 CRC CHK low 0x89

CRC CHK high 0x56 CRC CHK high 0x56

Kog komaHabl 08h — guarHocTuka.

®yHkumns 08h obecneumBaeT psia TECTOB AN1S MPOBEPKU CUCTEMBI CBA3M Mexay KomnbioTepoM u YB3, a Takke
ansa npoeepkn pabotocnocobHocTn YB3. ®yHKUMA ncnonb3yeT none nogdyHKLUMU AN KOHKPETU3aLun BbINOSHse-
MOro gencTeus (TecTa).

TModgpyHkuusi 00h - eo3epam OaHHbIX 3anpoca. [JaHHble, NnepeaaHHble B NOSe AaHHbIX 3anpoca, AOSMKHbI

ObITb BO3BpaLLEHbl B MONe AaHHbIX oTBeTa. MprmMep 3anpoca u oTBeTa NpUBELEH Ha pUcyHke 2.3.
3anpoc

NMoadyHkuMsA NoadpyHKUNs NaHHble OaHHble
HB LB HB LB

01h 08h 00h 00h ADh 3Ch 98h 1AR

Appec DyHKUUA CRC LB CRC HB

OTBeT

NMoadyHkuKnA MoacdyHkuns | OaHHbIe OaHHble
HB LB HB LB

01h 08h 00h 00h AOh 3Ch 98h 1AR

Appec DYHKUMA CRC LB CRC HB

PucyHok 2.3 - [pumep 3anpoca n otBeTa noadyHkumm 00h - Bo3BpaT AaHHbIX 3anpoca.
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ModgpyHkuyuss 01h — pecmapm onyuti cesi3u.
Mpu BbINONMHEHMN KOMaHAbl B YB3 BbINOMHSETCS TONbKO U3MEHEHME CKOPOCTU CBA3W. [ns NOMHOro M3MEeHEeHNs
napameTpoB CBSI3M HEOBGXOAMMO BbINOMHNUTL kKomaHay "MOBTOPHLIN CTAPT YB3" ("RESTART") (n.2.4.4.10).
Mpumep 3anpoca n oTBeTa NPUBEAEH Ha PUCYHKe 2.4.

3anpoc
MoadyHkuna | MoadyHkuma | OaHHble | [JaHHble
Appec DYyHKUMA HB LB HB LB CRCLB CRC HB
01h 08h 00h 01h 00h 00h B1h CBh

OTBeT He BO3BpaLLaeTCA

PucyHok 2.4 - Npumep 3anpoca n oteeta noadyHkumm 01h - pectapT onuun cBA3w.

2.4.4.5 CRC — Koa UMKNN4YeCcKoro KOHTpons
KoHTponbHas cymma (CRC16) npeactaBnsdeT cobon LMKIMYECKMI MPOBEPOYHBLIA KOO HAa OCHOBE MOMMHOMA
A001h. lMepepatoLiee yCTPOUCTBO (HOPMUPYET KOHTPOSbHYIO CYMMY ANsi BCeX OalT nepegaBaemoro coobLieHus.
MpuHUMaloLLlee YCTPOMCTBO aHanormyHbIM 06pasoM hOpMUPYET KOHTPOSbHYIO CyMMY Ans BCex GanT NpuHSTOro
CcoOo0LEeHNs U CpaBHMBAET ee C KOHTPOMbHOW CyMMOW, NMPUHATOW OT nepegarowiero ycrtpouctea. [pu Hecos-
nageHnm chopMMPOBAHHON 1 MPUHATON KOHTPOSIbHBIX CYMM reHepupyeTcsi coobLeHne 06 oLmoke.
[Mone KOHTPOMbHOWM CyMMbl 3aHMMaeT aBa Ganta. KoHTponbHas cymma B COOOLLEHMU NepedaeTcst Miaglnm
GanTom Bnepea.
KoHTpornbHas cymma popMmupyeTcs No cregyrowemMy anroputmy:
1) 3arpyska CRC peructpa (16 6uT) egmHuuamm (FFFFh);
2) ncknovaroriee UJN ¢ nepebiMn 8 butammn 6anta coobuueHmsa n cogepxmmbiM CRC peructpa;
3) casur pesynbTaTa Ha oguH 6UT BNpaeo;
4) ecnu cosuraembin 6ut = 1, nckntovarowlee I cogepxmnmoro pernctpa co 3HaveHnem A001h;
5) ecnn caguraemeii 6uT = 0, NOBTOPUTBL LWar 3;
6) noBTOPATH Warun 3, 4, 5, noka He ByayT BbINOMHEHbI 8 COBMWIOB;
7) vckntovatowee UMW co cneaytowmmm 8 butamm 6arita cooblueHms n cogepxmmbiMm CRC peructpa;
8) noBTOpPATH Warn 3 — 7, noka Bce 6anTbl coobLLeHnsa He ByayT obpaboTaHbi;
9) KOHEeYHOE coaepKMMOoe perucTpa byaeT coaepaTb KOHTPOMBbHYHO CYMMY.
Mpumep nporpammbl CRC reHepaumm Koga ¢ ncnonb3oBaHneM s3bika C. PyHKumnst 6epeTt ABa aprymeHTa:
- Unsigned char* data - yka3zatenb Ha 0ydep coobLueHus:;
- Unsigned char length - konnyectso 6anT B bycdepe.
dyHKUMsa Bo3BpawaeT 3HadyeHme CRC kak (unsigned int).
Unsigned int crc_chk(unsigned char* data, unsigned char length)
{int];
unsigned int reg_crc=0xFFFF;
while(length--)
{ reg_crc "= *data++;
for(j=0;j<8;j++)
{if(reg_crc & 0x01) reg_crc=(reg_crc>>1) * OxA001; // LSB(b0)=1
else reg_crc=reg_crc>>1; } }
return reg_crc;

}

2.4.4.6 Appeca pernctpoB

Afpeca pernctpoB nsmepsiembix 1 BbeluncnsgemMblx napameTpoB YB3 npueeaeHsl B Tabnuue 1.4. Agpeca peru-
CTPOB NporpaMmMupyeMblX NapameTpoB NpvBeaeHbl B Tabnuvue 1.5.

JdononHuTeneHble perncTpbl U UX Has3HayeHve npueBedeHbl B Tabnvue 2.5.

Ta6bnuua 2.5
HanmmeHoBaHue ‘ Anpec HasHaueHue
Pernctp coctoanua YB3 Bit 0 | O-HeT aBapwuu; 1-aBapwus (ko4 aBapum B pernctpe 241)
240 Bit 1 | O - pene Harpysku BbIKIOYEHO; 1 - pene Harpysku BKIHOYEHO

Bit 2 | O—dpyHKUMOHaNLHOE perne BbIKMIYEHO

1 - PpyHKUMOHANBHOE pefe BKITHYEHO

Bit 3 | 0 — noBTOpPHOroO Nycka He byaeT; 1 — oxmpgaetca AlNB

Bit 5-4 | Pexxum paboTbl yHKLMOHANbLHOro pene

00 - pene curHanusaumm

01 - pene BpemeHun

10 - 3Be3ga / TpeyronbHuK

Bit6 | 0 — pexum PMKYTI BbikntoyeH; 1 — pexxum PMKYT1 BkntoyeH
Bit 7 | 0 — HopmanbHbIN pexum paboTsl; 1 — YB3 B 30He ructepesu-
ca npu paboTe No aHanoroebIM BXo4am
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MpogomkeHne Tabnumubl 2.5

HaunmeHoBaHue Apapec Ha3HayeHue
Pernctp aBapun 1 241 Ha3Ha4yeHne 6uToB B Tabnuue 2.8
Pervctp aBapum 2 242 Ha3HadeHue 6utoB B Tabnuue 2.8
XypHan aBapun
kog aBapun N 243+(N-1)*4 Kon aBapuu no Tabn. 2.8
3HayeHue napameTtpa N 223+(N-1)*4+1 3HayeHne napameTpa no Tabn. 2.8
Bpemsi aBapum N 243+(N-1)*4+2 | cTtapwwe gBa banTa
243+(N-1)*4+3 | mnagwue asa 6anta

MpumevyaHuns:

1 Bpemsi aBapun — 310 BpeMs, npolleallee ¢ MOMeHTa nogadn nuTaHus Ha YB3 0o MoMeHTa BO3-
HUKHOBEHMSA aBapun. NamepsaeTcs B MUHYTaXx.

2 MNMpwn noctaBke YB3 nnu nocrne ycTaHOBKW 3aBOACKMX NapameTpoB (n.2.2.4) B XypHan aBapuu 3a-
nucax kog owmnbkn 40 n 3HavyeHne napametpa 10000.

3 MNpwn nogaye nutaHna Ha YB3 BO Bce perncTpbl BpEMEHN aBapum 3anucbiBaetca Ymcno 5000000.

4 N — Homep aBapuun. MoxeT 6bITb OT 1 00 5.

2.4.4.7 ObpaboTka OLMNOOK CBA3MN

B cnyyae BO3HMKHOBEHMSA OLUMOOYHOM CUTyauuu MNpu MNPUHATMM Kagpa (owubka napuTteTa, owwnbka kagpa,
owmnbka KOHTponbHon cyMMbl) YB3 oTBET HE BO3BpaLLlaerT.

B cnyyae BO3HWKHOBEHMS OLWIMOKM B chopmaTte Mnu 3HaYeHWM nepefaBaeMblX AaHHBIX (HENOAOEPKUBaEMbIN
Koa oyHKUMM 1 T. A4.) YB3 npuHumaeT kagp 3anpoca u opMUpyeT OTBET C NPU3HAKOM M KOAOM oLmnbkn. MpusHa-
KOM OLUMOKM SIBMNSIETCHA YCTAHOBIEHHbIV B €QUHMLY cTapLunii 6uT B none dyHkumun. Mo kog ownbkn oTBOgUTCSA OT-
AenbHoe norne B oTeeTe. [pumep oTBeTa NpMBEAEH HA pUCYHKe 2.5.

Kogbl owimnbok npueeneHsl B Tabnumue 2.6.

3anpoc - doyHkums 30h He nogaepkusaeTcs

Appec DyHKUNA [aHHbIEe CRCLB CRC HB
01h 30h XXh XXh
OTBeT
Anpec | OyHKums Koa CRCLB | CRCHB
owunbKu
01h BOh 01h 94h 00h

PucyHok 2.5 - [Mpumep oTBeTa NOCNe BO3HUKHOBEHMWS OLLIMOKN

Tabnuua 2.6
Komn HassaHue OnucaHue
OLUMOKKN
01h |ILLEGAL FUNCTION MpuHATLIV KO PYHKUMM HE MOXET ObiTb obpaboTaH YB3
02h |ILLEGAL DATA ADDRESS | Aapec gaHHblX, yka3aHHbI/ B 3anpoce, He AOCTYNeH AaHHOMY NOAYMHEHHOMY
03h  |ILLEGAL DATA VALUE BenuunHa, cogepxallasaca B Morne AaHHbIX 3anpoca, sIBNSeTCA He AOonyCTu-

Mor BennduHon anga YB3

04h |ISLAVE DEVICE FAILURE Moka YB3 nbitancsa BbIMONMHMTL 3aTpeboBaHHOE [encTsume, npousoLlna
HeBOCCTaHaBnMBaemMas oLunoka

05h  |IACKNOWLEDGE YB3 npuHsan 3anpoc 1 obpabatbiBaeT ero, HO aTo TpebyeT MHOrO BpeMeHMU.
OTOT OTBET NpefoXpaHsAeT BeAYLLEro OT reHepauun owmnbku Tanmayra
06h SLAVE DEVICE BUSY YB3 3aHar 06p860TKOvVI koMaHabl. Beaywimn gomkeH noBTOpUTb COOOLLEHUE
nose, Korga BeAoMbIi 0CBOOOANTCS
07h NEGATIVE YB3 He MoXeT BbINONHUTbL NPOrpaMMHYHO HKLMIO, MPUHATYIO B 3anpoce
ACKNOWLEDGE n POTPaMMHYIO OYHKLMIO, NPUHATY P

2.4.4.8 AuctaHUMOHHOE ynpaBneHue asuratenem no uHtepcency RS-232/RS-485

Mpu did=0 gncrtaHUMOHHOE yrnpaBneHne asuraTenem 3anpeLleHo.

Mpun did=1 YB3 nocne nogaun nutaHusa paboTaeT Tak e, Kak U Npu BbIKIKOYEHHOM AUCTaHLUMOHHOM yrnpaBre-
HUK (HopMarbHas paboTa yCTPOMCTBaA), HO pa3speluaeTcs 3anuck B pernctp komaHg R_COMMAND.

Mpwn dud=2 YB3 BkNtounT gBuUratesib TONbKO NOcre NOCTyNfeHMs COOTBETCTBYHOLEN KOMaHAbl MO UHTepdericy
RS-232/RS-485.

3HadyeHne R_COMMAND yuutbiBaeTcs anroputmom pabotsl YB3 npu did=1, diid=2. Ecnn dUd=0 n nonb3o-

BaTenb yctaHaBnuBaeT dd=1 nnn dbd=2, To 8 R_COMMAND 6yaeT 3anucaH 0.
MepeyeHb BO3MOXHbBIX YCTAHOBOK peructpa KomaHzg npueegeH B Tabnuue 2.7.
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Ecnun did=1, To nocne BKNIOYEHUS NUTaAHNS B PErMCTp KomaHg byaeT 3anucana 1 (HopmanbHasa paboTta ycTpon-
ctBa). Ecnu dUd=2, To nocne BKMOYEHUSA NUTaHWA B perncTp komaHg 6yaet 3anucaHd O (gBuraTenb BbIKNIOYEH O0
MOCTYNNEHNSA KOMaHAbl Ha BKIOYEHUE).

Mpn aBapuMNHOM BbLIKMKOYEHMM OBUraTeNns O4HOBPEMEHHbIM HaatueM kHonok BBEPX, BHW3 (npun ACd=2,
RCd=3), pernctp komaHg 6yaet copolueH B 0.

Tabnuua 2.7
Peructp komaHp
R_COMMAND BbinonHAemble gencTBuA
Appec = 237
0 Beikntountb gBuratens. Ecnu gsuratens BbIKNOYEH, TO 40 NOCTYNNeHnss komaHabl Y Ha Bknove-
HuWe, ABuraTenb He BKNIYMUTCA. Ecnu aBuratens BKMAKOYEH, TO ABMraTens 0yaeT BbIKMYEH.
1 HopmanbHas paboTta ycTponcTaa.

Ecnu geuratenb Obin BbIKMOYEH NO KOMaHAE AUCTAHLMOHHOIO YNpaBfieHns Unu OaHOBPEMEHHbBIM
HaxaTtuem kHonok BBEPX, BHN3 (npu ACd=3) nnu npu BO3HWKHOBEHWW aBapuuv, NOCMEe KOTOPOM
Bo3MoXxHO AlNB, To BknioveHne asuratens npu 3anucu 1 8 R_COMMAND npowusonget yepes Bpems
AlB ¢ MOMeHTa BbIKITIOYEHUS ABUraTens.

2 [ocpoyHoe BkMoYeHne apuratens. 3anucb 2 npuBedeT K BKNIOYEHMIO ABUratens A0 UCTeYeHus
BpemeHu AlB. MNocne BkntoyeHunsa apuratens R COMMAND =1,

55 (37 Hex) Komanga "CEPOC ABAPUWN YB3" (n.2.4.4.9)

88 (58 Hex) Komanga "MOBTOPHbLIN CTAPT YBE3" ("RESTART") (n.2.4.4.10)

2.4.4.9 Komanaa "CBPOC ABAPUN YB3"
Komanga " CBPOC ABAPUI YB3" BbINoNHSAETCA Nocre 3anncu koga komaHabl 55 B pernctp komaHg (tab-
nuua 2.7) no uHtepdency RS-232/RS-485.
Mpw BbINONTHEHNN KOMaHABI:
- aBapuu cbpacbiBaloTCA HE3aBMCMMO OT TOrO 3arnpeLleHo unu paspelueHo AlNB (KpomMe TeKyLmx aBapui, aBa-
pyn MO HaNMuuio TOKOB ABUraTens Npu OTKMOYEHHOM perne Harpy3kn ACa 1 aBapuun no paspyueHnio EEPROM);
- OCPOYHO 3akaHuymBaeTcsa otcdeT AlB 1, Npn OTCYTCTBMM TEKYLLIMX aBapun, BKNOYaeTCs ABuraTerb.

2.4.4.10 Komanga "MOBTOPHbLIU CTAPT YB3" ("RESTART")

Komanga "MOBTOPHbLIN CTAPT YB3" npuMeHsaeTca Ons BBOA4A B AENCTBME U3MEHEHHbLIX NapaMeTpoB KOM-
MyHuKauumn. KomaHga "MOBTOPHbIN CTAPT YB3" BbINORHSAETCA Nocre 3anvicy koda komaHas! 88 B perncTp Ko-
MaHa (Tabnuua 2.7) no uHtepdency RS-232/RS-485. Mocne npuema komanasl "MOBTOPHLIVA CTAPT YB3" YB3
He BO3BpaLlaeT NOATBEMKAEHMS NMPUHATON KOMaHAbI.

NPEOQYNPEXOEHUE: Mexay nocneaHum obpawieHuem K peructpam Y63-302 u 3anucbio komaHgbl
"MOBTOPHbIU CTAPT YB3" gomkHa 6bITh o6ecneueHa 3aaepxKa ANUTENbHOCTLIO He MeHee 100 mc.

BHUMAHMUE! 3AMNPELAETCA BbINONMHEHME KOMAHbLI "MOBTOPHbLIV CTAPT YB3" ("RESTART") NPU
BKJTKOMEHHOM OBUIATEIJIE.

2.4.4.11 YcraHoBKa 3aBoackux napametpoB YB3 no nHtepderncy MODBUS

[ns BbINOMHEHWs 3TOM onepauun Heobxoaumo ycTaHoBUTb napameTp PPP=1. [Npn Takom BbINONHEHUW onepa-
UMM napameTpbl NocreaoBaTeNnbHOro MHTepdenca He naMeHaTca (COpoc NapaMeTpoB UHTepdeica Ha 3aBoacKue
YCTaHOBKM He BbINonHaeTcs). Bpems BbinonHeHns onepaumm cbpoca Ha 3aBOACKME YCTaHOBKM A0 5 cekyHA. MNocne
OKOHYaHus1 onepauun napameTp PPP=0.

BHUMAHME! 3AMPELWAETCA YCTAHOBKA 3ABOACKMX MAPAMETPOB MO WHTEP®EWMCY MODBUS
MNP BKNKOYEHHOM OBUTATENE.

3AMNPELLAETCA 3AMUCb MAPAMETPOB MO UMHTEP®EWCY MODBUS 0O 3ABEPLUEHNA OMEPALIA
CBEPOCA.

2.4.5 Cuctema aBapuUMHbIX COCTOSAHUN

Mpn BO3HMKHOBEHMM aBapMINHOrO COCTOAHNS YB3:

- Ha UHAMKATOP MHEMOHVK/ BbIBOAMTCH KOJ aBapun B COOTBETCTBUU C Tabnuuen 2.8;

- Ha MHOMKaTop 3HadeHus BbLIBOAMTCH 3HadYeHue napameTpa, No KOTOPOMY BO3HUKMIO aBapUNHOE COCTOsSIHWE
(ecnu gaHHoe aBapUNHOE COCTOSIHME HE MMEET YMCIIEHHOIO 3HAYEHMs!, Ha MHAMKATOP BbiBOAUTCS “---%) ;

-3aropaeTtcsa kpacHbli cBetoamnod ABAPUA (noctosiHHbIM cBeTom, ecnn AlNB He GygeT v muratowimm, ecnu
oxupaeTca AlB);

-pene Harpysku BbIKIHO4aeTcs;

- dyHKUMOHanbHoe pene Bknovaetcs (npu rrS=0).

Ecnu YB3 onpenenset HECKONMbKO pasnuyHbIX TUMNOB aBapuin OQHOBPEMEHHO, TO KOAbl aBapuii N 3HaYeHus na-
pamMeTpoB BbIBOAATCA MOcrnedoBaTeribHO, OAMH 3a ApYruM.

Ecnu paspeleHo AlB, To Ha MHAMKATOP BbIBOASTCS KOA4blI aBapuin U Bpemsi, octaBleecs 0o AlB (ecnn Bpemsi
OXMAaHUA No TENMOBOW neperpyske asuratens donblue BpeMeHun AlNB, TO BLIBOAWUTCA BPEMS OXnOAHUSA).
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HavmeHoBaHue aBapuu MHewmo- |3HauyeHue napameTpa | Agpec pern- | Kog |Appec pe-
HUKa cTpa 3Ha4ye- |aBapuu| rucrpa
aBapum HUS1 napameTpa N 6uTa

MakcuMarbHas TokoBasi B dpasax R, ° |MakcumanbHbI/A TOK MO 300 0 |241:0

dase

no TensoBoWn neperpyske AdE 301 1 241:1

OT 3aMblkaHWsl Ha 3emmo (Mo TOKY HyneBow| A, |TOK HyrneBoOW nocreno- 302 2 (2412

nocrneaoBaTenbHOCTM) BaTeNbHOCTU

Nno NPEBbILEHUIO KpaTHOCTM obpaTtHon nocne-| A |KoadduumeHT obpat- 303 3 [241:3

[oBaTenbHOCTU MO TOKY K obpaTHOW nocneno- HOW nocnegoBaTenbHO-

BaTESIbHOCTM MO HaNpPsPKEHMIO CTh no Toky *100

no obpaTtHon nocnenoBaTefnlbHOCTM NO TOKY Ao |TOK 0BpaTHoM nocrnepno- 304 4 |1241:4

BaTEMNbHOCTU

MUHMManbHas TokoBas B gpasax Ai. 305 5 |241:5

3aTAHYTbI NyCK RAPP  |TOK 306 6 (2416

OnokmpoBka poTopa AP |TOK 307 7 12417

no JOCTWXKEHUIO Nopora TemnepaTtypbl NepBo- AE | |Temnepatypa B rpagy- 308 8 |241:8

ro gatyvka cax

no AOCTUXKEHMIO Mopora TeMmnepaTypbl BTOPO- Re? |Temnepartypa B rpagy- 309 9 12419

ro gatyvka cax

no nopsaaky YepenoBaHuns as ALY 310 10 (241:10

BHewwHero MIT (no Hanu4ymio TOKOB Npu OT- RCo |TOK 311 11 (241:11

KIMKOYEHHOM pene Harpysku)

No MUHUMASTbHOMY JIMHEMHOMY HarnpsKeHo AU . |HanpsxeHve 312 12 |241:12

Nno MakCMManbHOMY FIMHENHOMY HaMpPsKEeHUIo | AY °  |HanpsbkeHue 313 13 |241:13

no nepekocy gas ARY " |nepekoc 314 14 |241:14

no MUHUMaNbLHOMY CONPOTUBMEHMIO N30NS- Ar . |conpoTuBNeHve n3ons- 315 15 |241:15
uum 06MOTOK aBuUraTenst uum

no aBapuu KaHana AUCTaHLMOHHOrO ynpas- Rdu 16 (242:0

nexus

aBapWiiHbIN OCTaHOB ABuraTens 6e3 BO3MOX- EAd 17  |1242:1

HOCTM NOBTOPHOIO Nycka

aBapuIHbINA OCTAHOB ABUraTesnisl C BO3MOXHO- EOd 18 |242:2

CTb0 MOBTOPHOTO MyCcKa O4HOBPEMEHHbLIM

HaxaTnem kHonok BBEPX n BHA3

no K.3. JaTymka Temnepartypsbl 1 ES | 19 |242:3

no obpbIBY AaTymka Temnepartypsbl 1 EQ I 20 |242:4

no K.3. JaTymka Temneparypbl 2 ESe 21 |242:5
no obpbIBY JaTuuKa TemnepaTtypbl 2 EOC 22 |242:6

no o6pbiBy hasbl EWY 23 (2427

no paspywennto EEPROM EEP 24 |242:8

no aHanorosomy sxoagy "0-20 mA" RA . 325 25 12429

no aHanorosomy Bxoay "0-10 B" RAY 326 26 |242:10

BHUMAHMUE: Bo3HnkHoBeHue aBapuu "EEP" — pa3pyweHne EEPROM o3Hauvaert, 4To AaHHbIe NporpamMmmMmu-
pyembix napameTpoB (Tabnuua 1.5) noBpexaeHbl. [Ina npoaomkeHus paboTbl HEOO6X0AUMO BbIKITHOYUTL
YB3 1 BocCTaHOBUTbL 3aBOACKME HacTpouku (n. 2.2.4 — BTopomn cnocoO).

2.4.6 XypHan aBapuWHbIX COCTOAHUN

Mpun oTknoYeHUN pene Harpysku B cnydae asapun, YB3 3anvcbiBaeT B CBOO NaMATb KO 3TOW aBapun, 3Haye-
HWe napameTpa, Mo KOTOPOMY Npom3oLla aBapus U Bpemsi ee BO3HMKHOBEHMS C MOMEHTa MoAdayu NUTaHMs Ha
YB3. Yncno ogHOBPEMEHHO COXpaHAEMbIX KOOOB aBapui - NsAtb. [1py BO3HMKHOBEHUM NOCNEAYHOWNX aBapuii, UH-
dhopmaumst 06 aBapun 3anucsiBaeTca Ha MeCcTo CaMol JaBHEN Mo BpeMeHW aBapuu.

[nsa npocMoTpa XypHana Heobxoaumo Haxatb kHonky 3AM/CBEP/BbIB.

Ceetoguog YCTAHOBKA 3aroputcsa B MuraroLlem pexume, a Ha uHgukatopel YB3 6yaeT BoiBeaeHa nepsas
cTpoka u3 Tabnumubl 2.9. NMpocMoTp XXypHana ocyLecTBnseTcs Haxxatuem kHonok BBEPX n BHAS.
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Tabnuua 2.9
BbiBOAWUTCS HA MHOWKATOP MHEMOHUKM BbiBoAUTCA Ha UHAMKATOP 3HAaYeHUA
“Adi” HOMep 3anucu B XXypHare (1-nocnegHss 3anucb Mo BpeMeHM)
XXX — MHEMOHMKA aBapun no Tabn. 2.8 YYY - 3HauyeHue napameTpa no tadn. 2.8
(ecnu 3HavyeHWe napameTpa HeT BbiBOAUTCS “---)
XXX — yacshl, npolwlegumne ¢ MOMeHTa aBapum YY - MUHyTbI, Npolleline ¢ MOMeEHTa aBapun

[nsa BbIxoda M3 pexuMma nNpocMoTpa XypHana Heobxoaumo HaxaTb kHonky 3AlMM/CBP/Bblb vnu Bbixog npo-
n3onaet aBToMmaTtudeckmn Yepes 30 ¢ nocne NocneaHero HaXkaTus Ha Kakyto-rnmbo KHOMKY.

MHdopmaunsa o6 aBapum BbiBOAUTCA Ha nHamkaTopbl YB3 B Buae, npmeegeHHom B Tabn. 2.9.

Mpu nogaye nutaHua Ha YB3 B perncTpbl XpaHeHus BpeMeHU BO3HUKHOBEHUS aBapum 3aHOCUTCS YNCTO
5000000. B atom cnyyae Ha MHOUKATOP MHEMOHUKN U HA MHAWKATOP 3HAYEeHUS napamMeTpa BMECTO BpeMEHU BO3-
HUKHOBEHUS aBapumn BbiBOAUTCS "---" N " —" COOTBETCTBEHHO.

2.4.7 YnpaBneHue aBuratenem ¢ nuueBon naHenu YB3

B 3aBucumocTn OT 3HaveHus napametpa Ald , BO3MOXHO ynpaBreHue pene Harpy3ku YB3 ogHOBpeMEHHbIM
HaxaTmem kHonok BBEPX 1 BHA3 (ecnn YB3 He HaxoauTcsa B pexxume 6NOKMpOBaHMSA KnaBmnaTypbl):

RCd=0 - HeT peakuuy;

RCd=1 (pa3pelueH Nyck aBuraTensi) - pene Harpysku BKounTca, ecnv Bpemsa AlNB He ncTekno;

RCd=2 ( aBapuiiHOe OTKINIOYEHUE ABUraTensl) -pere Harpysku BbIKMIOUNTCS C Bblaadven koga asapun “AAR”).
[MoBTOpPHbLIN NYCK ABUraTens BO3MOXEH TOMbKO nocrie 06ecTtounBaHuns 1 NOBTOPHOM nogaym nutaHusa Ha YB3;

RCd=3 (pa3peLLeH NycKk N OCTaHOB ABUraTens) - pesie Harpy3ku oTKI4aeTes ¢ Bbldaden koga “A0d”. [Ans Bkmto-
YeHust Heo6xoaMMo NOBTOPHOE HaxaTue kHonok BBEPX n BHUS.

MpumeyaHwue -lpu BeIGope napameTpa “APd=0" (nocne nogaym NUTaHUA NycK ABUraTens BpyYHyto C nu-
ueson naHenu YB3) n “ALd=0" (ynpaBneHve gsuratenem BPY4YHYH 3anpeLLeHo) pene Harpy3ku He BKIIOUNTCS.

BHUMAHMUE: ECIN PASPELLEHO ANCTAHUMOHHOE YTIPABJIEHWE "dud=1", TO TMYCK OBUIATENA C
JINUEBOW NAHEJTN 3AMNPELLEH.

2.4.8 YnpaBneHve gBuratenem rno aHanoroBbiM BXxogam

AnropuTMbl yrnpaBneHust opuratenem no aHanoroebiM Bxogam "0-20 mA" n "0-10 B" npuBeaeHs! B Tabnumue 1.5.

lMocne oTknoYeHUsa gsuraTensa nNo aBapMmMHOMY YPOBHIO OTcHYeT BpemeHu AlB HauyHeTcsa TOMbKO Nocne Bbixoda
3Ha4YeHns napameTpa U3 aBapUNHOM 30HbI.

Ecnv nocne oTknoueHUs1 gBuratens no aBapUHOMY YPOBHIO 3Ha4YeHMe MnapameTpa HaxoauTcs Mexay
YPOBHSAMU BKITHOYEHMSA M BbIKMOYeHMA aABuratens (MHaukatop ABAPUA B 3TOM cnydae He ropuT, HO Ha MHAMKaTop
MHEMOHWKN BbIBOOUTCHA KOA aBapwun), TO BO3MOXHO [OCPOYHOE BKIHOYEHME ABUratens KHomkamu ¢ NuLeBOR
naHenu unu no kadany Ay.

3 TEXHUYECKOE OBCITY>XKMUBAHUE
3.1 MEPbI BE3OINACHOCTH
3AMPELLUAETCS YCTPAHEHME HEUCMPABHOCTEWN, TEXHWYECKOE OBCINY>XXUBAHMUE U NMPOBELE-
HUE MOHTAXHbIX PABOT BE3 OTKNIOYEHUSA YCTPOUCTBA OT CETW.

3AMNPELLAETCA CAMOCTOATENIbHO OTKPLIBATb M PEMOHTVPOBATL YCTPOWCTBO.
A KOMMNOHEHTbI YCTPONCTBA MOIYT HAXOAMTLCS NOA HanpsXXeHMeM ceTu.
SAMPELWIAETCHA OTKPbLIBATb M PEMOHTUPOBATbL SALLMILAEMOE OBOPYOOBAHWE, ECJTN

OHO MOAKIMKOYEHO K BbIXOAHLIM KOHTAKTAM YCTPOWCTBA.

[nsa 4ncTkmM yCTPOMCTBA HE AONYCKAeTCHa UCMOMb30BaHWE abpa3nBHbIX MaTepUanoB UM OpraHN4eckux coeam-
HeHul (cnnpT, 6EH3WH, pacTBOPUTENX U T.4.).

MOOKIMKOYEHUE, PEMYIIMPOBKA N TEXHUYECKOE OBCINY>KVMBAHME YCTPOMCTBA OOMKHbLI NMPOU3BO-
ONTBCA TOJBKO KBAJIMOUNLIMPOBAHHBIMW CIMELMANTMCTAMA, N3YUNMBLUMMN HACTOALLEE PYKOBOOCTBO
MO SKCMNYATALNN.

3.2 NMOPAONOK TEXHUNYECKOIO OBCIY>XNBAHNA

PekoMmeHaoyemas nepmoanyHOCTb TEXHMYECKOro 0OCNyKMBaHUS - KaXkable LWeCTb MecsiLiEB.

TexHu4yeckoe obCnyXMBaHME COCTOUT U3 BU3yarlbHOTO OCMOTPA, B XOAe KOTOPOro MpoBepsieTCs HaOeXHOCTb
nofcoeanHeHNst MPoOBOAOB K knemmam YB3, oTcyTCcTBME CKOMOB M TPELLUMH Ha ero kopnyce.

4 TPAHCNOPTUPOBAHUE U XPAHEHUE

YB3-302 B ynakoBKke Npov3BOAUTENST OOIMKHBI XPAHWUTBECSA B 3aKPbITbIX MOMELLEHUSX C TeMnepaTypon oT MuHyc 50
0o +60 °C 1 oTHocHTENBHOM BriaXXHOCTLIO He Bonee 80 % npu OTCYTCTBMM B BO34yXe NapoB, BPEAHO OENCTBYIOLLMX Ha
YMaKoBKY U MaTepwmarbl yCTPONCTBa.

Mpwn TpaHcnoptnpoBaHmn YB3-302 notpebutens OomkeH obecneunTs 3alwmuTy YCTPOMCTBA OT MEXaHUYECKUX
NoBpPEXOEHNN.
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5 CPOKU CNny>XXbbl U TAPAHTUU U3TOTOBUTENA
Cpok cnyx6bl YB3-302 10 net. Mo nctedeHmmn cpoka cnyxbbl 06paTUTLCS K M3rOTOBUTENHO.
MpeanpusaTne-n3rotToBuTeNb rapaHtTupyet 6e3oTkasHyto paboty YB3-302 B TeueHue 36 mecsiLeB CO OHS
npoaaxmu.

B TeyeHMe rapaHTUAHOIO Cpoka 3JKCnyaTaumm nNpov3BOAUTENb NPOU3BOAUT GE3BO3ME3OHO PEMOHT U3Oenus
npu cobntogeHnmn noTpedutenem TpeboBaHN TEXHUYECKMX YCITOBUIA, NPABUIT XPaHEHWs], NOOKIIOYEHNS U SKCNya-
Tauumn.

3genve He NOANEXWT rapaHTUMHOMY OOCINY>XUBaAHUIO B CNEOYIOLWMX Cy4dasix:

»  OKOH4YaHMWe rapaHTUMHOIO CPOKa UMM CPoKa CryXobbl;

* V3genve MMeeT crefbl MEXaHUYECKMX MOBPEXAEHU (TPeLumHbl, CKOmbl, nopesbl, gedopmauma u T.4.),
NPUYNHOW KOTOPbIX MOMMM ObiTb BbICOKME UMM HU3KME TeMMepaTypbl, MEXaHNYECKNE HAMNPSKEHWUs], N3O-
Mbl, MAAEHUS 1 T.4.

» Hanuune cnegos BO3AENCTBUS Braru, nonagaHne NnoCTOPOHHUX NPEeOMETOB, MbiNK, FPsi3n BHYTPb M3genus
(B TOM 4McCne HacekoMbIX), MpeBbIatoLLee JONYCTUMbIE HOPMbI, YKa3aHHble B MacnopTe.

* PeMOHT n3genus BbINOMHAET OpraHmn3aums unu ocoba, KoTopas He MMEET COOTBETCTBYHOLLNX MOSTHOMOYMIA
OT npou3BoanTens.

»  Komnnekrauus usgenusi He COOTBETCTBYET “PyKOBOACTBY MO 3KCnflyaTtaumm” (OTCyTCTBME OATYNKOB, N3Me-
HEHWe 3NEKTPUYECKON CXEMbI, UIBMEHEHNE HOMMHAMOB KOMMITEKTYHOLUNX U34enus);

» [loBpexdeHne Bbi3BAHO SMNEKTPUYECKMM TOKOM MO0 HanpsXeHWEM, 3HA4YEHMS KOTOPbIX MpeBbIWaoT nac-
NOpPTHbIE, HEMPABUSIbHLIM UMM HEOCTOPOXHBLIM OOpaLleHMeM C M3genuem, HecobntogeHMEM NHCTPYKUUN
Nno yCTaHOBKE M aKCnnyaTauuu;

* Ypap MOMHWUW, Noxap, 3aTonfieHre, OTCYTCTBME BEHTUNSAUMU U OPYTUX MPUYUH, HAXOASLUUXCS BHE KOH-
Tpons NPOM3BOANTENS.

apaHTUHOE 1 nocnerapaHTUHoOe obcnyxusaHue (No AENCTBYIOLWMM Tapudam) Npon3BoaMTCa No MeCTy nNpu-
obpeTeHus.

"apaHTust Nnpon3BoauTENs He rapaHTUpyeT BO3MELLEHMS MPSAMbIX UITM HE NPAMbIX YOLITKOB, yTpaT U1 Bpeaa, a
TaKkKe pacxogoB, CBA3aHHbIX C TPAHCMOPTMPOBKOW M3AeNnsa 40 CEPBUCHOMO LEHTpA.

Y6eautenbHaa npocb6a, Npyu Bo3BpaTte Usgenuva unm nepepave usgena Ha rapaHTMMHoOe Unu nocnera-
paHTUIHOe obcnyXXuBaHue, B None CBeAeHUN O peKnaMmauusax noapobHo yKkasbiBaTb NPUYMHY BOo3BparTa.
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MPUNOXXEHME 1 - 3awmTbl N0 TOKY C 3aBUCMMOW BbIAEpPKKOW BpeMeHMU

KpuBas oyeHb 06paTHO 3aBMCMMON BbiAEPXKU BPEMEHU

Kpusas cTaHpapTHO# 06paTHO 3aBUCHMON BbiAEPXKM VIT unu AnuTensHO 06paTHOIM 3aBUCHMON BbIAEPXKKN
BpemeHu SIT BpemeHu LTI

t(cek)y, t(cex)

100,0 100,0¢(

10,004

10,00

1,00 1,00

l/ic

llc lllic
00 10 108 %19 10 108
KpuBas 4Ype3BblyaiiHo 06paTHO 3aBUCUMOIA BbIBEPKKM KpuBas ynsTpa 06paTHO 3aBMCUMON BbIAEPXKKH
Bpemenu EIT Bpemenn UIT
t(cek) A t(cex)y
1000,0 1000,0
100,004 100,
10,0 10,00
1,00 1,00
llic
0,10
s 10 1 1




160

1,0

0,1

KpuBas Bbigepxku BpemMenu Rl

1 cdk

ob
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NMPUNOXXEHMUE 2 - Pa6ota YB3 no ynpaBneHuio gBuraTtesieM ¢ nepeknoyeHneM o6MOTOK Npu nycke
M3 3Be34bl B TPEYronbHUK.

Ecnn po BknoyeHnsa asuratenst He TpebyeTca namepsaTb COMPOTMBIIEHUE U30NAUMKM OOMOTOK OTHOCUTESBHO
Kopnyca gBurartens, To gonyckaeTcs nogkntodaTe YB3 no ynpoLleHHON cxeMe B COOTBETCTBMM C pUCYHKOM [11.

Ecnv po BknioveHus apuratens TpebyeTca namepeHme ConpoTUBIIEHNST N30MNALMN OOMOTOK OTHOCUTESBHO KOp-
nyca, To nogkntoveHne Yb3 OOMKHO COOTBETCTBOBATbL PUCYHKY [M12.

Mpun pabote YB3 B pexnme 3Be3na-TpeyrosibHUK LOMNyCKaeTCsl ynpaBreHne ABuratenemM crieayoLwmmMmm cnoco-
6amu:

- BbIKITIOYEHNE/BKITIOMEHNE  OBUraTens BHELWHUMM aBTomMaToM (MyckaTenem) OAHOBPEMEHHO CO CHATU-
em/nogaven nutaHmsa YBS;

- ynpaerneHne asuratenem ¢ nuueson naHenu YB3;

- ynpaseneHune asuratenem no uHtepdgency RS-232/RS-485.

KaTteropuyeckn 3anpewjaetca BbIKNIOYEHNE ABUraTens BHELWHMM aBToMaToM (nyckaternem) 6e3 cHATUS nuta-
Hus ¢ YB3. Kak uckntovenne, gonyckaeTcsa nocrne oTKMYeHNs aBuratensi BHELUHUM aBTOMaToM (nyckaTtenem), 4o-
NOSIHUTENBHO BbIKMIOYMTL ABUratens ¢ nuueson naHenu Yb3 nnun no untepdericy RS-232/RS-485 Bo nsbexaHue
NPSAMOro Mycka Ha TPeyrosbHuKe.

L1
L2
L3
N
[ X1-1 vB3-302 X121 K1 | ko
| ek e
28| 12 — > K2-com |2
%0 13 K2-no 3
3N iy Kl-t-nc_| 4
— K1-1-com | 5
331 GND K1-1-no |6
34 B RS-485 K1 -K1-2-nc 7
3% A RS-485 K1-2-com | 8
— Ki2-no |9 c e
39] GND . a
40l AN_U T1b 14 . . .
T1e 15 b T T2 T3
44/ GND T2b 16
45| AN_| T2e 17 b d
a T3b 18
48] GND T3e 19 f
R1 49/temp_dat2-1 . _ "
Pt100% 50| temp_dat2-2 Tdif b ;A T4
51 GND lef_e
R2 K 52| temp_dat1 R_iz 25
PTC — R_iz N 26
X2 J
TxD_rs232| 2 o \© & b6 8
RxD_rs232 3 Ny K- Ny K2
GND_RS232] 4
UI\V1| W
u2(va| w

K1 — nycKaTeslb BKIMOYeHUA obMoTOK gBUraTensi TPEeyronibHUKOM
K2- nycKaTeslb BKIKYeHUA 0OMOTOK ABUraTensi 3se340m

PucyHok - 1. Cxema BkntodeHns YB3 anst paboTbl ABUraTens ¢ nepeknioveHnem 3sesaa — TPeyronbH1K
Npv OTCYTCTBUM KOHTPOIS U30NSLMKN ABUraTens
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L2

L3

T3

XT-1 -
OHTHaumeHoBaHue y53'302 HaVlMeHZSBLHEeKOL K1 .K2
27] 11 — K2-nc 1
o8l L2 e K2-com |2
30] I3 — 1 ono |3 O oo
31 N KL K1-1-nc g - ?f Y
1 K1-1-com
53 [GND —  '1-1-na G
B RS-48 o Kl | K1-2-nc
B5 | A RS-48 =— K1-2-com| 8
— K190 |9 a C e
B9 | GND
Ho[AN U T1b 4—=>a . . .
Tle T=b T T2
A4 | GND T2b 6—=2c I l
45 | AN | T2e 17—>q
T3b 18—>¢ b
ug | GND T3e 19
R1 49 | temp_dat2-1 - = .
pnooEso temp_dat2-2 %'; 34 T4
R2  [S_—__P!|GND Riz |2 :§
PTC t 52 'temp_dat1! R iz N 6
X2
HaumenoBaHne  |konr| ‘L
TxD rs232 2 Yo
RxD._rs232 3 > % Y K4-1
GND rs232 7
U1g/l w
M
s
U2 vz w

K3 K4 K5

K1-2 K2-2
O O

) K5-1

K1- npomexxyTo4Hoe perne BKMIoYeHNss 06MOTOK ABUraTens TpeyronbHUKOM
K2 — npomexyTo4HOe pene BKknYeHns 0BMOTOK ABUraTens 3se3gon

K3- nyckKaTeslb BKIMHOYEeHNA aBuratend

K4 — nycKaTellb BKIMK4YeHnA obmoToK gBuratensi TpeyronibHMKOM
K5- nycKaTeslb BKIMHO4YEeHnA 0OMOTOK ABUraTensi 3se34om

PucyHok - M2. Cxema BkntoveHust YB3 anst paboTbl gBuraTens ¢ nepekrnioyeHnemM 3gesaa — TpeyrosibHuK ¢

KOHTpONnemM mn3onAaunmn gpuratens



