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1 ONMMMCAHUE U PABOTA

1.1 HASHAYEHUE

1.1.1 YHuBepcanbHbI 650K 3awwmTbl anektpoasuratenen Yb3-302 (ganee no tekcty YB3) npegHasHadeH ans
NMOCTOSIHHOrO KOHTPONSA NapaMeTpoB CETEBOro HanpshkeHusi, delicmeyrowsux 3HadeHUN pasHbIX/NMMHENHBIX TOKOB
TpexdasHoro anektpoobopynosaHusa 3808, 50y 1 NpoBepKM 3HAYEHMS CONMPOTUBIIEHMS U30NALUN SNEKTPOABUra-
Tenen.

YB3 obecneuvBaeT 3alUMUTy aCUHXPOHHbLIX anekTpoasuratenen, MowHocTeo ot 2,5 kBT go 30 kBT npu wnc-
Nofb30BaHMM BCTPOEHHbLIX TOKOBbLIX TpaHcdopmaTopoB 1 Ao 315kBT npu ncnonb3oBaHMn BHELLHUX TOKOBLIX TpaH-
chopmaTopoB, B TOM YUCIIE N B CETSX C N30IMPOBAHHOW HENTPAIbIO.

YB3 obecneynBaeT 3alMUTy 3neKTpoaBUraTenen npu:

- HeKayeCTBEHHOM CETEBOM HanpshKeHun (HeJonyCTUMble CKadkn HanpsbkeHusi, obpbiB a3, HapyLleHue Yepe-
OOBaHUs 1 crnvnaHune gas, Nnepekoc asHbIX/NTIMHENHbLIX HAMPSKEHUIA);

- MeXaHW4eCcKnx neperpyskax (CUMMETPUYHbIV neperpya no gasHbIM/NMMHENHBIM TOKaM);

- NpEeBbILLEHUN Nopora Toka obpaTHOM nocrneoBaTenbHOCTU:

- HecuMMeTpun dasHbIX TOKOB 6e3 neperpysa, CBA3aHHbLIX C HapyLUEHWEM U30NALUN BHYTPW ABUraTens u/umnm
noasogsLlero kabens (cpaBHeHUe KoachdpUUMeHTa HECMMMETPUN TOKa No 0BpaTHON NocneoBaTeNbHOCTU C KO-
PULMEHTOM HECUMMETPUN HaANPSXXEHNsI N0 0GpaTHOWM NoCreaoBaTENbHOCTN);

- WCYE3HOBEHMM MOMEHTA Ha Bany anekTpoasuratens («Cyxom XoAa» - OS19 HAacoCOB) — 3awimta Mo MWHU-
MarbHOMY MYCKOBOMY U/unn pabodemy TOKY;

- 3aTgHYTOM nycke ABuraTens unv 6rI0KMpoBKe poTopa;

- HegonyCTUMO HU3KOM YPOBHE M30NALMM MEXAY CTaTOpoM M KOpPMycoM ABuraTens (npoBepka nepepn BKhOYe-
HUem);

- 3aMblKaHUN Ha «3eMI0» 0OMOTKM cTaTopa BO BPeMS paboThl — 3aLMTa MO TOKaM YTEUKM Ha «3EMIIOY;

- TennoBoW neperpyske ABuraTens;

- neperpeBe o6MOTOK (onpefenseTtcs Temnepatypa o6MOTOK NpU MCNONb30BaHUM BCTPOEHHbIX B ABUraTenb
TemnepaTypHbIX JaTYMKOB UIKM TeMMepaTypa Koprnyca npu UCNosib30BaHWM BHELLHUX TEMNEPATYPHbIX AaTYMKOB).

Mo kaxgomy TUMY 3aLUMThl BO3MOXHO 3anpeLleHne 1 paspelleHne aBToMaTUYecKoro NOBTOPHOMO BKIHOYEHUSA
(nanee no tekcty AlNB) Harpy3ku.

Bnok obecneumBaeT 3almTy 3NEKTPOOOOPYAOBAHNA MYTEM YNPABIEHMS KaTYLLKOW MarHMTHOro nyckatens (KOH-
TakTopa).

Brnok onpegenseT Hanuune TOKOB ABUraTens Nnpu OTKNIOYEHHOM pene Harpy3ku (Mpy OTKMKOYEHHOM perne Ha-
rpy3kM U (OYHKUMOHANbLHOM perne B pexuMe 3Be3fa-TPeyronbHuk). B aTom crnyvae OGnok uMHAMUMPYET aBaputo
BHELLUHEro KOHTaKTopa, BKIOYatoLLEro agsuraTenb, 40 TeEX NOp, Noka 610K He OyaeT BbIKMOYEH.

Ces3b

- ynpaBneHne u nepegaya napameTpoB No nHTepdency RS-485 B cooTBeTCTBUM C NpoTokonom MODBUS,

- ynpaBeneHve 1 nepegaya napameTpoB Mo nHTepdency RS-232.

MpumMeyaHue - OgHoBpeMEHHOE McMonb3oBaHne RS-485 n RS-232 HEBO3MOXHO.

Ona pabotsl K ¢ YB3 moxeT 6biTh Mcnonb3oBaHa nporpamma “lNNaHens ynpasneHus YB3-302", pa3meLleHHas
Ha canTe komnaHun “HOBATEK-3JIEKTPO “ (http://www.novatek-electro.com/production_ubz.htm).

Mporpamma “MNaHene ynpaenenuns Yb3-302” npegHasHadeHa Ansi KOHTPONSA COCTOSIHUS U cOopa AaHHbIX OT
ycTporictB YB3-302, nocpencteam cBaAsm (RS-232 unu RS-485). MNMporpamma No3BONSAET COXPaHATL (3arpyxarb)
pasnuyHble HacTporikn YB3, BecTn cbop AaHHbIX U COXPaHATb UX AN AanbHENLWWX nccrnenosanuii. CoxpaHeHHble
OaHHble MOXHO NMpocMaTpuBaTh Ha rpaduke, CONOCTaBnNsAs NapameTpbl OPYr C APYroM.

Mpadunueckuin nuTepdpenc MY nos3sonseT B pearibHOM BpeEMEHU HabnoaaTh TEKyLLEEe COCTOSIHNE PasfNYHbIX
napameTpoB YB3. 'Mbkasi HacTporika nHTepderica No3BoNUT NOACTPOUTLCSA Nod Ntoboro nonb3oBaTens.

1.1.2 NlameHeHuns B xapakTepuctmkax u pabote YB3 B 3aBMCMMOCTM OT BEPCUMM NpOrpamMmmbl

B Bepcum nporpammbl 13 gobaeneHo:

- B CMMCOK MNOTpebnsembix 1 OTOOpakaeMblX NapaMeTpoB MOSHadA, akTUBHAsA UM peakTMBHas MOLLHOCTb. MO-
Tpebnsiemble Harpyskonm;

- pobaerneHa 3awuTa no obpwiBy hasbl (has) ABuratenst C KOHTPONEM MO TOKY;

PerncTpbl (TONMbKO OIS CYATLIBAHUSA), COAEPXKaLLUME 3HAYEHUsT NOTPEeONAeMOn Harpy3Kom akTMBHOW MOLLHOCTH
(B YCMNOBHbIX eanHMLAX) N0 Kaxaow 13 gas;

- gobaBneHa BO3MOXHOCTb ANCTAHLIMOHHOIO Mycka M OCTaHOBa ABuUratens no uHrepdgency RS-232/RS485

B Bepcum nporpammbl 15:

- ncnpasreHa ownbka npu namepeHnm TokoB 6onee 650A;

- Npy paboTe ¢ BHELHUMU TpaHcdopMaTopammn ¢ HoMUHanbHbIM TokoM 6onee 100A, Tokn (M3mepsieMble U Bbl-
yncnsiemble) nepegatotcs no nHtepdericy RS-232/RS485 B amnepax.

B Bepcuu nporpammbl 18:

- NpY BKIIOYEHHOM ABuratene (NoJaHHOM Ha ABUraternb HanpsKeHUU NUTaHus), Korga conpoTUBIEHME U30Ms-
LMK He onpeaeneHo, Ha MHOUKaTop BbIBOAUTCS KOA “--- (MpW NOAKMIOYEHHOW LENN N3MEPEHNs U30NSLMN ABUraTens).

1.1.3 OrpaHnyeHunsa npumeHeHnst YB3 1 koppeKTHbI BbIGOp NnapaMeTpoB

1.1.3.1 Ncnonb3oBaHWe BHYTPEHHNX TOKOBbIX TpaHC(opMaTopoB.

3anpelaetcs npumeHaTe YB3 ans 3awmtbl Asuratenen mowHocTtbio 6onee 30 kBT.
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Mpu n3mepeHun TokoB asuratens ot 63A o 300A norpelHOCTb U3MepeHus He npesbiaeT 5%, nNpu Tokax
Bbilwe 320A HaymMHaeTCcs HacbIWeEHMEe cepaeyvHMKka TOKOBOro TpaHcdopmaTtopa, 1 NOrpeLlHOCTb N3MEPEHNSA PE3KO
yBenu4ynBaeTca. He3aBUCMMO OT peanbHOro 3HayeHust NpoTEeKatoLWero Toka, ToK, M3mMepeHHbIn YB3, He npeBbicUT
400A. YcTaHOBKa HEKOTOPbLIX NPOrpaMmMmMpyeMbIX NapaMeTpoB (MakcmarnbHasi TOKOBas 3alumTa, 3aTaHyThbI MyCK U
OGroknpoBKa poTopa, TennoBas neperpyska) 6e3 yyeTa HacbILEHUSA TOKOBbIX TpaHCopMaToOpOB NPUBEAET K He-
BO3MOXHOCTU cpabaTbiBaHUA 3aLUThI.

Hanpumep, npu yctaHoBke ind=50 (HOMUHaNbHbLIN TOK ABuratens), i - P =0 (3awuTta no ToKy ¢ He3aBUCKUMOM
BblAEPXKKOW), i - S =9 (kpaTHOCTb cpabaTbiBaHWUs MaKCUMarbHOW TOKOBOW 3alLMTbl) MakCMMarnbHas ToKkoBas 3alumTa
normkHa Obina 6bl cpabotaTth npu Toke 450A. 13-3a HacblleHMst TpaHcdopMaTopa Toka, U3MepeHHoe 3Ha4YeHne To-
ka He npesbicuT 380-400A gaxe npu KOPOTKOM 3amMblkaHuy B obMmoTke Auratens un Tokax 6onee 1000A, a crnefo-
BatenbHo, YB3 He oTknount asuratens. B atom cnydyae (ind=50) nonb3oBatenb OOMKEH yCTaHaBnuMBaTb KpaTt-
HOCTb cpabaTbiBaHMSI MakcMMarbHOM TOKOBOW 3aLLuTbl He 6onee 6.

1.1.3.2 Vicnonb3oBaHWe BHELLHMX TOKOBbIX TPaHCOPMaTOpPOB.

Y NpOBEPEHHbIX IKIEMMNNAPOB CTaHAAPTHbLIX TPaHC(OPMAaTOPOB TOKA HaChILLEHMe CepAeyHMKa HacTynano npu
4-5 KpaTHOM MPEBbILIEHMN HOMUHAMNBHOIO 3Ha4YeHust. MoaToMy, A5 KOPPEKTHOM paboThl 3awmT YB3, crnenyeT Bbl-
OupaTb BHelWHME TpaHchopmaTopbl TOKA C HOMUHAmNbHBLIM 3HAYEHWEM TOKa HE MEHee YeM B [Ba pas3a npeBbl-
LAKLWLMM 3Ha4YeHNe HOMUHAIbLHOrO TOKa ABUraTens unun BeldMpaTtb 3HAYEHWA NapaMeTpoB, YYMTbIBAs HACbILLEHME.

1.1.4 XapaktepucTtuka BbIXOAHbIX KOHTAKTOB BCTPOEHHbIX pene
XapakTepuUcTMKN BbIXOOHbLIX KOHTAKTOB BCTPOEHHbIX perie npuBeaeHbl B Tabnuvue 1.1 n Tabnuue 1.2

Ta6nuua 1.1 - Pene Harpysku
Makc. Tok |Yucno cpabaTtbli-| MakcumanbHas kom- | Makc. anuT. gon. nepe- Makc. Tok npu
npu U~250B| BaHui x1000 |myTupyemasa MoWwHOCTb| MeHHoe HanpsbkeHue | Unoct=30B (uucno cpab)
Cos¢p =04 2A 100
Cos ¢ = 1.0 5A 100 1000 BA 460 B 3 A (50000)

Tabnuua 1.2 - PyHKLMOHaNbHOE pene

Makc. Tok |Yucno cpabatbl- | MakcumarnbHas kKom- |Makc. gnuT. gon. nepeMeH- | Makc. Tok npu
npun U~250B |BaHuin x1000 MYTUpPYeMas MOLLIHOCTb|HOE/MOCTOSIHH. HaNpsbkeHne Unoct=30B
Cos¢ =04 5A 100
Cos ¢ =1,0 16 A 100 4000 BA 440/300 B 3A

1.1.5 MNMepeyeHb ncnonb3yemMbiX COKpaLLeHUMn

AIB - aBTOMaTU4ecKkoe NOBTOPHOE BKIHOYEHME

MI - marHuUTHBIV NyckaTenb

MK - nepcoHanbHbI KOMMBIOTEP

TT - TpaHcdhopmaTop TOKa

PMKYTI - pexxvMm MYHMMarnbsHOro KonmyecTBa yCTaHOBOYHbIX NapaMeTpoB

Itt - HOMuMHanbHbIM TOK TT. (3agaeTca npu Mcnonb3oBaHUW BHewHUx TT. Hanpumep, ecnu TT Tuna T-0.66
300/5, To Itt paBeH 300A)

In - HOMUHanNbBHLIM TOK ABUraTtens. Kak npaBuno, 3To 3Ha4YeHne Toka, KOTOPOe yKasaHo Ha LWWMbAuKe ABuraTe-
NS, HO, B 3aBMCUMOCTM OT YCMOBWIA 3KCMyaTaunm, MoOXeT OblTb YCTAHOBIEHO Apyroe 3Ha4YeHune Toka.

1.2 TEXHUYECKME XAPAKTEPNCTWKA
1.2.1 OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKM NpuBeaeHbl B Tabnvue 1.3

Ta6nuua 1.3 - OCHOBHbIe TEXHUYECKNE XapaKTePUCTUKU

HomuHanbHoe HanpsikeHne nuTaHua: TpexdasHoe 380B, 50 'y
YacTtoTa cetu, 'y 48-62
[nanasoH HOMUHanNbHbIX TOKOB (NMpy paboTe OT BCTPOEHHbLIX TpaHCopMaTopoB Toka), A 5-63
MmcTepesnc no HanpspkeHuto (asHoe/nnHerHoe), B 10/17
'mctepesnc no tenny, % OT HAKOMSIEHHOMO MPU OTKITHYEHUM 33
To4yHOCTb onpeaeneHns nopora cpabaTtbiBaHUs No TOKY, B % OT HOMUHaNbLHOro, He Gonee 2
To4yHOCTb OnpeaeneHns NOPOroB Mo HanpsixeHuo, B, He xyxe 3
Tou4HOCTb onpefeneHns nepekoca as no HanpsxkeHuto, B, He xyxe 3
HanpspkeHne, npu KOTOPOM coxpaHsieTcst paboToCcnocoBHOCTb:
- (basHoe, npu NuTaHUM OT ogHOM basbl U NOAKMIOYEHHOM HYNIEBOM NPOBOAE HE MeHee, B 180
-NIMHEeNHoe, Npu NUTaHuK oT Tpex das He bonee, B 450
OcHoBHbIe BbIXOabI

- pene Harpysku - Be rpynrbl NEPEKNAHbIX KOHTAKTOB A5 YpaBneHus nyckaTtenem aekTpoaBu-
ratens - 5A 250B npu cos ¢=1;

- (bYHKUMOHambHOE perie - of4Ha rpynna nepeknaHbiX KOHTakToB - 16A, 250B npu cos ¢=1 (Ha-
3Ha4YeHWe pere 3a0aeTcd nonb3oBaTenem);
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AHanorosble BXoAbl

- ABa aHasnoroBbIX BXOA4a 4118 NOAKIYEHM AaTynkoB TemnepaTtypsbl (Tvnbl Pt100, Ni100,Nil20)

- @aHamnoroBbIN BXoA4 ANs NOAKMIOYEHNA aatymka ¢ Beixogom 0-10B

- aHanoroBbI BXOA4 ANA MNOAKMYEeHUsa gaTymka ¢ BbixogoM 4MA(OMA) - 20mMA

- TPY aHanoroBbIX BXo4a Ans cTaHAapTHbIX TT ¢ Bbixogom 5 A (tun T-0.66 nnun aHanornyHbiin)
-BXO4 ANnsg nogkntoyvennst auddepeHumansHoro TokoBoro TpaHcgopmaTtopa (TpaHcdopmaTopa Hy-
neBoun NocneaoBaTensHOCTH)

PaspelueHve no Temneparype TemnepatypHbIx Aatynkos, °C. 1
MoTpebnsemast MoLWHOCTL (rof Harpy3kon), BA, He Bonee 5,0
CTeneHb 3alnThbI: - npubopa IP40
- KNeMMHUKa P20

KnumaTnyeckoe ncnonHeHme Y3.1
InanasoH paboynx Temnepatyp, °C oT -35 0o +55
TemnepaTypa xpaHeHus, °C oT -45 po +70

Macca, kr, He bonee 0,5

[[abapuTHble pasmepbl (pucyHok 1.1) - oeBaTb Moagynen Tuna S
MoHTax - Ha cTaHgapTHyto DIN-perky 35 Mmm
[MonoxeHne B NPOCTPaHCTBE - MPOM3BOSIbHOE

Bpe,EI,HbIe BelleCTBa, KOTOpPbIE B KOJTIMYEeCTBE NpeBbILAatoT npeaesibHo AonyCtuMble KOHUEHTpauun, OTCYyTCTBY-

OT.

1.2.2 Vilamepsiemble 1 BblUMCNAEMblE NAapaMEeTPbl, 3HAYEHUST KOTOPbIX BLIBOAATCA Ha YCTPOMCTBO OTOOpaxe-

HUA *, npenesibl X UaMepeHuna 1 norpeliHocT npueegeHbl B Tabnuue 1.4.

Ta6nuua 1.4 - Usmepsiemble U oToOpakaemMble napameTpbl

PYHKLUN U3MepeHuns Owana3oH [ToyHocTb [MHemo- |Agpec EanHunubl ns-
HUKa MepeH. Npu ne-
pegaye gaHHbIX

Tokn [ecaTtble gonu

[encTteytowme 3Ha4yeHms dasHbIX TOKOB, A 0,5-630 2% F i, 100,101, |amnepa******
F2 .,  |102
F3

[encTBylolee 3Ha4YeHne Toka Hynesol nocneqoear, A [0,3-5,0 2% F0 103

CpegHee 3Ha4yeHWe Toka no Kaxagon dase 3a Bpems S5 1,52, (104,105,

yKasaHHoe B napameTpe tSi 53 106

Hanbonbllee 3HayeHMe cpedHero Toka no Kaxgowm-i<3 Itt 2% i, 107,108,

drase, nony4eHHoe Co BpeMeHU nocnegHen sarpysku. > 3 Itt 10% . 109

C6poc Bcex cpegHuxX 3Ha4YeHUn BbIMOSHSAETCS KHOM- '

ko 3AlMN/CBEP/BbIbE npu BbiBOAEe HanbonbLiero 3Ha- i3

YeHus cpeaHero Toka no nbon 13 das (¢ npuceoe-

HUEM TEKYLLEro CpeHero 3Ha4eHns Toka COOTBETCT-

BytoLLer dasbl).

MyckoBow Tok aBuratensa (cpegHuii no gasam) <3 Itt 2% PY 110 [ecaTtble gonu

Tok neperpysku (cpegHuii no asam) > 3 It 10% amnepa*rrrrEk

Bpewms nycka, ¢ P 112

Bpems nycka - aTO nepuon BpeMeHu ¢ MoMeHTa, ko+0,1-600 I:PS 111

roa Bce Tpy (hasHbix Toka npesbicaT 1,2 In, 1 40 MO-

MeHTa, Korga Tpu Toka cHu3ATcs Huke 1,2In. Makcu

MarnbHbIA asHbIA TOK, LOCTUrHYTLIA B TEYEHNE 3TOro

nepuopa, ABNAeTcs MakCMmarbHbIM MYCKOBLIM TOKOM.

Tok obpaTHon nocnegosaTensHocTu (nepekoc), A [0,2-200 5% P 113

* K yCTpOMCTBY OTOOpaXeHMs1 OTHOCATCS:
- OBa TpexpaspsaHbIX CEMUCErMEHTHbIX MHAUKaTopa Ha nuueson naHenn Yb3;
- MK, nogkntoyeHHbIN kK ogHoMY 13 nHtepdgencos YB3 (MODBUS, RS-232).
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PYHKLUU U3MEepeHUs HOwana3oH | ToyHocTb | MHemo- | Agpec EanHunubl ns-
HUKa MepeH. Npu ne-
pegave gaHHbIX
HanpsixkeHus BonbTbl
Hencteyrowme 3HavyeHns dasHblx HanpsbkeHun (on- | 100-300 | 3B UF 1, 114,115
pegensaoTcs npy nogknodeHnn Kk YB3 Hynesoro UFa, 116
npoeoga), B UF3
[encTteyrowme 3Ha4YeHMs NIMHENHbIX HanpsXxeHun, B | 100-475 | 5B e i, 117,118
uLe, 119
uL3
HanpskeHne npsimon nocnegoBaTtenbHocTH, B 100-300 | 3B UPP 120
HanpsixkeHne obpaTHoOM nocnegoBaTenbHoCcTH, B 3-300 3B UP 121
HanpsihkeHne HyneBow nocnegoBaTenbHocT (Bek- | 3-100 3B UnP 122
TOpHas cymma Tpex asHbIX HanpsXXeHUn, aenex-
Hasa Ha Tpw), (onpeaensieTcsa nNpu NOLKITHYEHNN K
YB3 HyneBoro nposoga), B
Mpouyee
TemnepaTypa gatumka 1 (Tvn gatyuka 3agaeTcs B | MUHYC 1°C Ed ! 123 5000 — gaTtyumk
COOTBETCTBUM C Tabn. 1.5), 0C * 40 - 100 He BKITHOYeEH
TemnepaTypa gatumka 2 (TMn gaTyvka 3agaeTca B | MUHYC 1°C Ed2 124 1000+10- K3
CcooTBeTCTBMM C Tabn. 1.5), 0C * 40 - 220 JaTyumka
2000+10—06-
pbIB faTymKa
3HaueHune TokoBoro Bxofda (4-20) mA, MA 0-25 2% "o 125 CoTtble gonm
MUY amrepa
3HayeHne HanpshKeHWs1 Ha aHanoroBOM BXoae 0-10B 2% nl 126 Hecatble
0-10B BOJIbTa
CueTunk BpemeHn paboTbl 060pyaoBaHUst, CYTKM 0-999 Skr 127
YacTtoTa cetu, 'y 45-65 1% FFF 128 [ecaTble
nonv repua
Bpemsa paboTbl 40 OTKMOYeHUsA no neperpyske (no-| 0-600 1c EOP 129 CEeKyHAbI
KasblBaeT BpeMsi, OCTaloLleecs A0 OTKYEHnsa 3a-
LLIMTOM NO TENJIOBOWN Neperpyske), ¢
Bpemsi oo okoH4aHus Bblaepxkn AlNB , c** 0-900 1c ERP 130 CEeKyHAbI
Bpemsa oxnaaHusa nocrie oTknYeHUs no neperpys-| 0-900 1c EEP 131 CEeKyH[bl
Ke (mokasblBaeT BpeEMSI OXMAAHWUS OO0 paspeLleHus
nycka, 3abrTI0KMPOBAHHOIO TEMNJIOBOW 3aALLUTON), C***
ConpoTtuenexue nsonsumm asuratens, MOm **+* 0-19,9 10% rd 132 CoTHM kKOm
Tennosown 6anaHc ABUraTens Yucno 1100 Tbic. cooTBeTcTByeT| 133. 134
MapameTp TONbKO ANS YTEHUHA MO UHTEepPdENCy 100% HakonneHHoro Tenna npu
RS-232, RS-485 KOTOPOM MPOUCXOOMUT BbIKNOYe-
HWe aBuraTens npu BKIHOYEHHON
3alWmTe Mo TEMsIOBON Mmeperpyske
(n.1.2.5.7)
MofnHas MOLLHOCTb, KBAX+*** 0-5000 | 5% Pok 135, 136 | [ecatku Br
AKTUBHAA MOLLIHOCTb, KBT***** 0-5000 5% PoA 137, 138
PeakT1BHas MOLLIHOCTb, KBAp***+* 0-5000 5% PoJ 139, 140 | HecatknBr
KocuHyc yrna mexay HanpsbkeHueM u Tokom no ¢pa-| 0-1000 5% 141, 142
3e A *1000
MapameTp TONbKO ANs YTEHUS Mo UHTEpPdECY
RS-232, RS-485
KocuHyc yrna mexay HanpsbkeHueM u Tokom no ¢pa-| 0-1000 5% 143,144
3e B *1000
MapameTp TONbKO ANS YTEHUHA MO MHTEepPdENCy
RS-232, RS-485
KocuHyc yrna mexay HanpshkeHmem v Tokom no ¢a-| 0-1000 5% 145,146

3e C *1000
MapameTp TONbKO ANS YTEHUHA MO UHTEepPdENCy
RS-232, RS-485
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* Ecnu 3HayeHne TemnepaTypbl BbIXOAUT 3a ykasdaHHble Npefenbl Ha MHOMKATOP 3HaYeHMs1 BbIBOOUTCSA KoA
aBapuun B COOTBETCTBMM C Tabnuuen 2.8.

** Ecnun AlNB 3anpeLleHo, To Ha MHAMKATOP BbIBOAMTCA “nat”.

*** ECNN BpeMS [0 OTKIHOYEHUS 3alLMTON MO TEMNSIOBOW Meperpys3ke UM BpeMs OXuAaHus 00 paspeLleHus
nycka (ttP) He onpeaeneHo (6onblie 900 ¢), TO Ha UHOMKATOP 3HaYeHUs BbIBogMTCs kog “---“. Ecnu paboTta 3a-
LWWTbI 3anpeLleHa, TO Ha MHOMKaTop BbiBOAUTCA “nok”.

***% ECnv conpoTmereHne nsonaumm asuratensa 6onbwe 20 MOM, TO Ha MHAMKATOP 3HAYEHUS BbIBOOUTCS KOA
“I. " (eguHULA C TOYKOW B CTapLleM paspsage uHavkaTopa).

Mpu BKMNtoYeHHOM ABuratene (MoOAaHHOM Ha ABUraTeslb HanpsPKeHUW MUTaHKS) COMPOTUBMEHUE U30NALMN He
onpeneneHo 1 Ha MHAMKATOP BbIBOAUTCA Ko “---“ (Npn NOAKNIOYEHHON LIENn N3mMepeHnsa n3ondauumn gsuratens).
*xk* ECrM MOLWHOCTL, NoTpebnsiemas Harpyakon 6onblue 999 kBT (kBA, kBAp), To MBT (MBA, MBAp) Ha nHauka-
TOp BbIBOAATCH C TOYKOW B BuAe “n ” B cpegHeM paspsae. Hanpumep, ecnu Ha nHavkatop BbiBoauTtes “InH”, TO
370 03HayvaeT 3,4 MBT (MBA, MBAD).

e TMpumedanne. B Bepcumn nporpaMmmbl 15 npu paboTte ¢ BHeWwHMMU TpaHcdopMaTtopaMn C HOMUHaNbHbIM
Tokom Gonee 100A, TokM (M3MepsieMble U BbIUMCNSEMbIE) KPOME TOKA HYNMEBOWM MOCNeaoBaTENbHOCTU (3aMblKa-
HUS Ha 3eMIK0) NnepegatoTcs no uHTepdency RS-232/RS485 B amnepax.

1.2.3 lNMporpammupyemble napameTpbl U Npeaenbl UX U3MeHeHu npuBeaeHsl B Tabnmue 1.5.

Ta6nuua 1.5 - [porpammupyemble napameTpbl

YctaHOBOUYHbIe U cun- |Mapamet- | MuH. Makc. |3aBoa- | OeunctBus Appec
TbiBaeMble NapameTpbl |pbl KOAOB | 3HAu. 3Hay. |cKas yc-
TaHOBKa
TpaHcdopmaTopbl
Wcnonbsyembin TT EPE 0 1 0 0-MCnosnb3yloTCA BCTPOEHHbIe TT 150
1-ncnonb3ytoTcsa BHeWHne TT
HomuHanbHbii TOK TT, A | EnE 20 800 100 Onsa BHewHero TT 151
PasHoe
HoMUWHanbHbIM TOK ind 0 630 0 0-Tok He ycTaHoBneH: YB3 He Bknto- | 152
apuratens, A 4YUT pene Harpysku (n.2.3.7).
Bpewms, 3a KoTopoe 13- | k5, 10 600 60 Bpewmsi, 3a KOTOpoe namepsieTcs 153
MepsieTcs cpegHee cpefHee 3HayeHve Toka (napameTpbl
3HayeHue TOKa, C iS1,iS2,iS3 n3 t1abn. 1.4)
MakcnmanbHana TOKkoBas 3awmTta
Twun makcmmanbHomn  CP 0 5 0 0-3awmTa c He3aBUCUMOW BblaepKkon | 154
TOKOBOW 3aLUMThI BPEMEHU

Twvnbl 3aWMTLI C 3aBUCMMOW BbIOEPXK-
KOW BPEMEHU:
1-SIT; 2-VIT (LTI); 3-EIT; 4-UIT; 5-RI

YcTaBka cpabaTtbiBaHUS ' 75 0,8 9,0 4,0 3aaeTcs KpaTHOCTb MO OTHOLWeHuo K | 155
Mo MakcMMarnbHOW TOKO- HOMWHarIbHOMY TOKY ABUraTens
BOV 3allUuTe, KpaTHOCTb (nevicteyeT npu i~ P = 0).
3agepkka cpabaTbiBa- Tk 0,1 600 10,0 156
HWUS 3aLLMTBI MO TOKY, C
PaspelueHne paboThl S 0 2 2 0-paboTa 3almThl 3anpeLleHa 157
3aWmThl 1- paborta 3awuThbl paspelleHa, AlB

nocrie cpabatbiBaHMs 3anpeLLeHo
2- paboTa 3awmThl paspelueHa, AlB
nocrie cpabartbiBaHMs paspeLueHo

Mopsipok cpabatbiBa- (T n 0 1 1 0-3awwmTa cpabaTbiBaeT HE3AaBMCUMO 158
HUS 3aLLUNTbI MO OTHO- OT TensI0BOW 3aLUMnThI
LLIEHWIO K TEMNTOBON 1-ecnn TennoBas neperpyska He Ha-

CcTynuna, To "HOnKauunaA npesBbilLeHnA
TOKa eCTb, HO perie Harpyskm He oT-

KntovaeTcd
3awmTa oT 3aMblKaHU Ha 3eMIto (MO TOKY HyreBon nocnepoBaTenbHocTu iF0)
YcTtaBka cpabaTbiBaHusa | _5 0,3 5,0 0,5 Ecnu napameTp He BknoYeH B cnucok | 159
no Toky, A PMKYT1, To 3Ha4yeHne no yMonyaHuio:

0,5 npun In<50A,;
1,0 npu In>50A
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YcTaHOBOYHbIe U cun- ([MapameT- | MuH. Makc. |3aBog- DenctBusA Apnpec
TbiBaeMble NapamMeTpbl |pPbl KOAOB | 3Hau. 3Ha4y. |cKasA yc-
TaHOBKa
3apepxka cpabaTbiBa- "k 0,1 2,0 1,0 160
HWA 3aLNTEI, C
PaspelueHuve paboThbl _r 0 2 2 0-paboTta 3aLwuThl 3anpeLleHa 161
3aWmThl 1- paborta 3awuThbl paspelleHa, AlB
nocrie cpabaTtbiBaHMs 3anpeLLeHo
2- paboTa 3awmThl paspelueHa, AlB
nocrie cpabartbiBaHMs paspeLLeHo
3awumTa no ToKy obpaTHoM nocnepfoBaTeNibHOCTU
YcTaBka cpabatbiBa- 05 5 20 10 3apaeTcs B NpOLIEHTAxX OT HOMU- 162
HUg, % HarbHOro Toka
3agepkka cpabaTbiBa- ok 0,2 10,0 5,0 163
HWUS 3aLLUUThI, C
PaspelueHne paboThl or 0 2 2 0-paboTa 3awuThl 3anpeLleHa 164
3aWmThl 1- paborta 3awuThbl paspelleHa, AlB
nocne cpabartbiBaHMS 3anpeLLeHo
2- paboTa 3awmThl paspelueHa, AlB
nocrie cpabartblBaHMs paspeLueHo
AHanus npuynH cpabaTbiBaHUA 3almMTbl NO TOKY ob6paTHOM
nocneaoBaTeribHOCTH.
KpaTHOCTb npeBbileHns | 05 2 4 2 165
OTHOLLEeHUs kKoahpmLm-
eHTa obpaTHoW nocneno-
BaTENMbHOCTM MO TOKY K
KoadpuumeHTy obpat-
HOW nocnegoBaTenb-
HOCTV MO HaMpPsKEHWHO
PaspelueHne aHanusa Or 0 1 1 0- aHanu3 BbIKHOYEH 166
1- aHanus BKNOYEH
TennoBas neperpyska (TensioBasi Mogenb gBuratens)
PaspelueHuve paboThbl der 0 2 2 0-paboTta 3awuThl 3anpeLleHa 167
3aWmThl 1- paborta 3awuThbl paspelleHa, AlB
nocrie cpabartbiBaHMS 3anpeLLeHo
2- paboTa 3awmThl paspelueHa, AlB
nocrie cpabartbiBaHMs paspeLLeHo
Bpems cpabaTtbiBaHUsS dEE 10 120 60 168
3alUUThI NpY ABYKPATHOWN
neperpyske no TokKy, ¢
KpaTHOCTb yBenuyeHns | deP 1,0 4,0 1,0 KomneHcaunsa ysennyeHus spemenn | 169
BPEMEHU MNPU OCTaHOB- oxnaxaeHusi Npu OCTaHOBITEHHOM
JNIEHHOM ABurartene asuvraTene
MuHuMManbHbIN pa3HbIN TOK
YcTtaBka cpabaTtbiBa- (.5 11 90 20 Mopor cpabaTtbiBaHUsA 3aWmThl No Mu- | 170
HUA, % HUManbHOMy paboyemy ToKy, B % OT
YCTaHOBITEHHOr0 HOMWHABLHOTO
3agepxka cpabaTbiBa- -k 1 100 5 171
HUS 3aLLUThI, C
PaspelueHne paboThl s 0 2 2 0-paboTa 3alumnThl 3anpeLleHa 172
3amThl 1- paborta 3awuTbl paspelleHa, AlNB
nocne cpabartbiBaHMS 3anpeLLeHo
2- paboTa 3awmThl paspelueHa, AlB
nocne cpabarbiBaHMs pa3peLleHo
3aTAHYTbIN NYCK, ONIOKMpOBKa poTopa
YcTaBka cpabartbiBaHus, | PPS 15 7,0 5,0 3agaeTcs KpaTHOCTb MO OTHOLWeEHuo | 173
KpaTHOCTb K HOMUHaInbHOMY TOKY
3agepkka cpabaTbiBa- PPE 1 600 10 Bpemsi nycka asuratens 174

HUA 3alLUNTbl NO 3aTAHY-

TOMY MYCKY, C
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YcTaHOBOYHbIe U cun- ([MapameT- | MuH. Makc. |3aBog- DenctBusA Apnpec
TbiBaeMble NapamMeTpbl |pPbl KOAOB | 3Hau. 3Ha4y. |cKasA yc-
TaHOBKa
3agepkka cpabaTbiBa- PbE 0,1 300 1,0 175
HUSA 3aLWMTbl N0 ONOKU-
poBKe poTopa, C
PaspeleHne paboThl PP~ 0 2 1 0-paboTa 3almThl 3anpeLLeHa 176
3aWmnThI 1- paborta 3awuThbl paspelleHa, AlB
nocrie cpabaTtbiBaHMs 3anpeLLeHo
2- paboTa 3awmThl paspelueHa, AlB
nocrie cpabartbiBaHMs paspeLLeHo
3awmnTbl NO HaNPSAXXEHUIO
MuHumanbHoe nMHen- U.s 270 415 320 177
Hoe HanpsikeHune, B
Bpewms 3agepxku U.k 5 30 10 178
OTKITHOYEHUS MO MUHU-
MasribHOMY HanpsihXeHuto, C
PaspelueHne paboThl U.r 0 2 2 0-paboTa 3awuThl 3anpeLleHa 179
3aLWUTbl MO MUHUMATTb- 1- paboTa 3awuThl paspeLleHa, AlB
HOMY HanpsPKEHUIO nocrie cpabatblBaHMs 3anpeLLeHo
2- paboTa 3aWwmThl paspelueHa, AlB
nocrie cpabartbiBaHMs paspeLLeHo
MakcumanbHoe nuHen- =5 330 475 415 180
Hoe HanpsibkeHune, B
Bpems 3agepxkm oTKMo- | I ° k 1 10 2 181
YEeHUsA Mo MaKcu-
MarnbHOMY FIMHENHOMY
HanpsXeHuto, ¢
PaspelueHuve paboThbl U-r 0 1 2 0-pabota 3aLwuThl 3anpeLleHa 182
3aWmnTbl MO MaKcu- 1- paborta 3awuThbl paspelleHa, AlB
ManbHOMY JIMHENHOMY nocrie cpabaTtbiBaHMS 3anpeLLeHo
HanpsKeHno 2- paboTa 3awmThl paspelueHa, AlB
nocrie cpabartbiBaHMs paspeLLeHo
lNepekoc NUHenHoro U"sg 15 120 35 obpaTtHas nocrneaoBaTenbHOCTb 183
HanpsxeHus, B
Bpewms 3agepxkkm oTkmto- | 4 " k 1 30 5 184
YeHusi No Nepekocy nn-
HENHOro HarnpskeHus, ¢
PaspelueHuve paboThbl U r 0 2 2 0-pabota 3aLwuThl 3anpeLleHa 185
3aLmThl MO Nepekocy 1- paborta 3awuTbl paspelleHa, AlNB
FNIMHENHOTO Hanpsixe- nocrie cpabatbiBaHMS 3anpeLLeHo
HUS 2- paboTa 3awWwunThl paspeLueHa, AlB
nocrie cpabatblBaHMs paspeLueHo
PaspelueHne paboThl U4 0 2 1 0-paboTa 3aluunThl 3anpeLleHa 186
3aLUnTbl MO NOPAJKY 1- paborta 3awuTbl paspelleHa, AlNB
YepeaoBaHus das nocrie cpabatbiBaHMS 3anpeLLeHo
2- paboTa 3awmThl paspelueHa, AlB
nocrie cpabartblBaH1s paspeLueHo
Bpemsa AlB nocne cpa- | Akn 0 900 600 187
GaTbIBaHWS 3aLUMTbI MO
MVHMManbHOMY TOKY, C
Bpewms AlNB, ¢ ALE 0 900 5 188
YnpaBneHue gBuratenem u AlB
3anpet AlB ons Bcex | Arr 0 1 1 0-AlB 3anpeLueH 189
aBapum (kpome aBapuii 1-AlB paspeLueH
No HaMpPsKEeHMo) [erictBne 3HauveHus napametpa Arr
pacrnpocTpaHsieTcs Ha Bce BMAbl aBa-
puin, KPOMe aBapuii MO HaMNPSXKEHMIO.
Onsa 3anpewenns AlNB npu aBapusx no
HanpsKeHuto HeobxoanmMo 1c-
nonb3osaTh napametpbl UTr, U-r, U"r
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YcTaHOBOYHbIe U cun- ([MapameT- | MuH. Makc. |3aBog- DenctBusA Apnpec
TbiBaeMble NapameTpbl |pbl KOAOB | 3HAu. 3Hay. |cKas yc-
TaHOBKa
PaspelueHne paboThl RPd 0 2 1 0 — nyck ABuratens Bpy4dHyto ¢ nvue- | 190
JBuratens nocne nopa- Bo naHenn YB3
4n nuTaHus Ha YB3 1- nyck asuratens Yepes spemsi AlB
2-NycK ABuratens Yyepes 2 CeKyHabl
YnpaBneHve gsurate- ACd 0 3 0 0 - 3anpeLyeHo 191
nem ¢ NMUEBOW NaHenu 1 - paspelueH nyck gsuratens
YB3 2 - paspeLueH aBapuinHbIin OCTaHOB
asuratens
3 - paspeLleH Nyck 1 0CTaHOB ABUra-
Tenacm. n. 2.4.7
KoHTponb Temneparypbl
PaspelueHue koHTponsa | [ Ir 0 2 0 0 — oTKkntoyeH 192
Temnepartypbl U TUN 1- BCTPOEHHbIV B gBuraTens (3awuta
JaTymka TemnepaTypbl cpabaTtbiBaeT, ecnv COnpoTUBIIEHNE
1 Aartyuka biwe 1,7 kOm)
2 — PTC (1kOm npu 25°C)
Temnepatypa oTKMo- £i5 0 100 80 193
YeHnsa gpuratens
Koppekuusa Temnepa- Cle -9 9 0 194
Typbl NEepBOro gatyvka
PaspelueHne koHTpons fer 0 3 0 0 — oTKmMtoYeH 195
TemnepaTtypbl U TN gat- 1 —tuna Pt100
Ymka Temnepartypbl 2 2- Tna Ni100
3- Tuna Nil120
TemnepaTypa OTKIto- £es 0 220 180 196
YeHnsa gBuratens
Temnepatypa npeay- (=] 0 220 170 197
npexneHus
Koppekuusa temneparty- | L2c -9 9 0 198
pbl BTOPOro gaTyuka
AlB nocne cpabarthl- CPA 1 2 2 1- ATB nocne cpabaTbiBaHus 3anpe- | 199
BaHWA 3aLLMThbI LeHo
2- ATlB nocne cpabaTbiBaHus pa3pe-
LLEHO
Peakuuns Ha Heucnpas- [Cr 0 1 0 0- npegynpexgeHue v Npoaosixe- 200
HOCTb 4aTYMKOB TEMMe- Hue paboTbl;
paTypsbl 1- npegynpexneHne n ocTaHoBKa
apuratens;
ConpoTMBneHue n3onsuum gBurarens
3awmTa no MmHumManb- | - d 0 20 5 0-oTKnNtOYEHa 201
HOMY COMNPOTUBEHNIO 5-gBuratens He BKNOYaeTes npu co-
n3onauun geuraTens NPOTMBAEHUN n3onsaunmn Huxke 500k,
AlB paspelueHo
10- gBuraTtenb He BKOYaeTcs npu co-
npoTtmenieHnn naonsumm Hmke 1000k,
ArlB paspelueHo
15-aBuraTtens He BKMOYaeTcs npu co-
NPOTMBAEHUN n3onsaunmn Huke 500k,
AlB 3anpeLueHo
20- gBuraTtenb He BKOYaeTcs npu co-
npoTtmenieHnn naonsaumm Hmke 1000k,
AlB 3anpeLyeHo
PasHoe
BkroueHne pexuma Mu- | § in 0 1 1 O-peXxum OTKNHYeH 202
HUManbHOro KoNM4yecTea 1-pexnm BKOYEH
YCTAHOBOYHbIX NapameT- VI3meHeHne pexnma BO3MOXKHO
pos TOMbKO B peXnMme Hanagyumka
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YcTaHOBOYHbIe U cun- ([MapameT- | MuH. Makc. |3aBog- DenctBusA Apnpec
TbiBaeMble NapameTpbl |pbl KOAOB | 3HAu. 3Hay. |cKas yc-
TaHOBKa
lNokasaHusa Ha nHauka- | § P 0 2 1 0- nuHenHoe HanpsixeHne Uab 203
Tope YB3 no Bknove- 1-conpoTtumBneHune nsonauum rid
HWsA gBuratens 2-0bpaTHbIn oTcyeT BpemeHun AlNB
Pexum nHgukauum na- | § [ 0 1 1 0-3HayeHWe napameTpa BbIBOOUTCA 204
pameTpa HenpepbIBHO
1-3HayeHne napameTpa BbIBOOUTCS B
TeyeHune 15¢
Pexnm paboTbl dyHK- rrS 0 2 0 0-pene ucnonb3yeTcs Kak pene curHa- | 205
LMOHarnbHoro pere nmnsaumm
1- pene ncnonb3yeTcd Kak perie Bpe-
MeHW (BKITOHaeTCs Yepes Bpems, 3a-
AaHHOe napaMeTpoM rrt nocre BKIto-
YeHus pene Harpysku)
2-pene ncnosnb3yeTcs Ans Nepeknto-
YeHnsa aBuratens 3sesga —Tpeyrosib-
HUK (Yepes Bpems rrt (agpec-206) Bbl-
KntovaeTcs pene Harpysku, a yepes
BpeMs rrt(agpec-206)+Ftt(agpec- 218)
BKMoYaeTcs hyHKLUMOHaNbHoe pene).
Bpewms Taiimepa, c rrE 0 300 30 cm. n2 , n3 napameTpa rr5 206
lMonHoe BpeMs paboTbl | £kl 0 999 0 *Npu nepegade AaHHbIX N0 UHTepden- | 207
YCTPOWNCTBA, CYTKU cy MODBUS/RS-232 Bpems paboTbl
nepegaeTcs B Yacax
Bpemsa HapaboTku ogu- | L0 0 999 0 *Npu nepegade AaHHbIX N0 UHTepden- | 208
ratens, CyTku cy MODBUS/RS-232 Bpems paboTbl
nepegaeTcs B Yacax
Kog mocTyna nonb3o- Ltoc 0 9 0 0 — knaBmnaTtypa pasbriokmpoBaHa 209
BaTens 1-9 — naponb nonb3oBaTens
Koa poctyna Hanagum- | PAS 000 999 123 000 — pocTyn Ha ypoBeHb Hanag4vuka | 210
Ka — paspeLueH
000-999 — naponb Hanag4yvka
BoccTaHoBneHue 3aBo- | PPP 0 1 0 Mocne 3anncu 1 n BbIxoAe 13 pexnma | 211
OCKMX napaMeTpoB YCTaHOBKM NapamMeTpoB — 3aBOACKNE
napamMeTpbl BOCCTAHOBIEHbI
MapameTpbl nocnegoBarenbHoro nHtepdenca (RS-485/ RS-232)
KoMMYyHMKaUNOHHbIV rSA 1 247 1 212
agpec YB3
CkopocTb nepegayn 55 0 1 0 0: 9600 60p; 1: 19200 60pa; 213
Vi3meHeHne ckopoCcTu nepegaym npo-
N30NOET TOSbKO MOCHe BbIKITYEHNS U
NMOBTOPHOrO BKMKOYEHUS NUTaHUS
Peakuns npeobpasoBa- | ~5P 0 3 0 0- npoaofmKeHe C OTCYTCTBUEM 214
Tens Ha NoTepto CBA3N npegynpexaeHus
1- npegynpexaeHne n npogoske-
Hue paboTbl
2- npegynpexneHne n ocTaHoBKa
asuraTtens ¢ paspelueHnem AlB
rnocre BOCCTaHOBMNEHMWS CBA3U
3- npegynpexaeHne n ocTaHoBKa
asuraTens c 3anpetlueHnem AlB
nocrne BOCCTaHOBMNEHMWS CBA3U
OOGHapyxeHue npesbilwe- | ~50 0 120 0 0-3anpeLleHo 215
HWS BDEMEHM OTBETA, C
PaspeweHue cBa3m YB3 | PP 0 2 0 0- cBA3b 3anpeLlleHa 216
no nocnegosaTtefnibHOMY 1- cBs3b no RS-232
KaHany 2- cBa3b no MODBUS
Bepcus ycTponcTtea rEL 19 217
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YcTaHOBOYHbIe U cun- ([MapameT- | MuH. Makc. |3aBog- DenctBusA Apnpec
TbiBaeMble NapameTpbl |pbl KOAOB | 3HAu. 3Hay. |cKas yc-
TaHOBKa
MapameTpbl pexumMoB (hyHKLMOHANLHOrO pesne
Pexum 3Be3aa-TpeyronbHUK.
MepekntoyeHune, ¢ FEE 0,1 2,0 0,4 Bpems mexay BblKMoYeHneM pere Ha- | 218
rPy3Kku 1 BKAoYEeHNeM OyHKLMOHATb-
HOro pene
O6pbIB (hasbl (has3) ABuraTensi ¢ KOHTPOSIEM NO TOKY
3agepxka cpabaTbiBa- bt 0,3 10 0,5 219
HWUS 3aLLUTLI MO 0OpbLIBY
dasbl (pas), ¢
PaspelueHne paboThl ibr 0 2 1 0-paboTa 3awuThl 3anpeLleHa 220
3aWmThl 1- paborta 3awuThbl paspelleHa, AlB
nocrne cpabaTbiBaHMA 3anpeLLeHo
2- paboTa 3awmnThl paspelueHa, AlB
nocre cpabartblBaHMs paspeLleHo
[ncTaHuMoHHbIN Nyck | did 0 2 0 O-OucTaHUMOHHOE ynpasreHune 3a- 221

OCTaHOB ABUraTens no
UHTepdency RS-
232/RS485

npeLleHo
1-aucTaHumMOHHOEe ynpaBneHve pas-
peLLeHo, Nyck ABurarterns nocne no-
Aayn nutaHua Ha YB3 paspelueH

2- QMCTaHUMOHHOE yrpaBrneHve pas
peLLeHo, NycK ABurarterns nocne no-
Aaun nutanua Ha YB3 3anpelueH go
nogayv KoMaHAbl Ha AMCTaHLMOHHOE
BKIIIOYEHME

1.2.4 OpraHbl ynpaerneHust n rabaputHble pasmepbl YB3 npuBeaeHbl Ha pucyHke 1.1.

1.2.5 OyHKUMM 3aLMTDI
1.2.5.1 Buagbl 3awmt

YB3 BbINOMHAET cneayoLwme Buabl 3aLLMT SNeKTpoaBUraTenein:
-MakcMMmanbHas TokoBas B hasax;
-OT 3aMblKaHWUI Ha 3eMrto (MO TOKY HYNEBOW NOCNeAoBaTENbHOCTH):
-0 TOKy obpaTHOW NocrneaoBaTesnlbHOCTY;
- M0 NPEBbLILLEHMNIO KPAaTHOCTUN KoadhduLmeHTa obpaTHOM nocnenoBaTeribHOCTM MO TOKY K KOadpmumeHTy

obpaTHol nocrneaoBaTenbHOCTM MO HAMNPSKEHWIO;

-0 TEMSIOBON Neperpyske;

-MUHMMMalibHaa TOKOBaA B cbasax;

-3aTsHyTbI Nyck (GrnokmpoBka poTopa);

-0T neperpeBa oOMOTOK;

-N0 MUHUMAabHOMY FIMHENHOMY HaMpPSKEHWUIO;

-N0 MakcMMarbHOMY NTMHEHOMY HaMnpsPKeHNo;
-M0 NEPEKOCY NMMHENHbIX HaNpPsPKeHU (0bpaTHON NOCNeaoBaTENBHOCTU MO HAMPSKEHWUIO);
-Mo HapyLUeHWUto nopsiaka YepenoBaHus gas;
-N0 MMHMMAabHOMY COMPOTUBIEHUIO N30MSLMN OOMOTOK ABUraTens.
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1 — kpacHbin ceeToamnoa YCTAHOBKA - ropuT, Koraa pene HaxoauTcs B peXXuMe YCTaHOBKWU MapaMeTpoB
2 - 3eneHbin ceetoanon HAIMPY3KA - roput, korga pene Harpysku BKNIOYEHO
3 - 3eneHbIn cBeToanoa PEJIE - ropuT, koroa goyHKUMOHaNbHOE perne BKYeHo
4 - 3eneHbln ceeToauo PMKYTIT - roput, korga pene Haxoautcs B pexume PMKYT]
5 - TpexpaspsagHbIi MIHAMKATOP MHEMOHUKM NapameTpa:
- TOYKa B MnagLieM paspsage uHgukatopa roput, korga Yb3 HaxoouTes B pexnme yCTaHOBOK Hanagumka;
- TOYKa B CpedHeM paspsige MHOuKaTopa ropuvT, Korga 3HavyeHne yCTaHOBOYHOrO napamMeTpa 3alUMLeHO naposiem
Hanaguuka;
- TOYKa B CTapLuem paspsige MHOuKaTopa ropuT, Korga yCTaHOBOYHbIV NapaMeTp He BXxoauT B cnmcok PMKYTI
6 - Tpexpa3psaaHbIv MHOVKATOp 3HaYeHUst napamMeTpa
7 — cuHun ceetoamon OBMEH - roput, korga nget obmeH gaHHbiMu ¢ MK
8 — kpacHbI cBeTognoa ABAPUA:
- NPV BbIKMIOYEHHOM perne Harpyskun: roput, korga YB3 Haxoautcst B cOCTosHUM aBapun (MyUraeT ecrniv nocrne aBsa-
puvn Bo3aMoxeH AllB);
- NPV BKIIOYEHHOM perne Harpysku — MuraeT, Korga ABuraternb HaxoOuTcs B COCTOSHMM MEpPErpyskyM no makcu-
MarnbHOMY TOKY WS TEMNSIOBOV Neperpyske, HO BPEMS OTKITHYEHUS perne eLle He HacTynumno
9 - pasbem gna nogknoveHunsa YB3 k MK no RS-232
10 - 3eneHbii ceeToamon 3/T ropuT, korga dyHkuuoHansHoe pene YB3 pabotaeT B pexume 3Be3ga-TpeyronbHUK
(n.2.4.3)
11 - 3eneHbI cBeToamon PB roput, koga dyHkUMoHaneHoe pene YB3 paboTaeT B pexunmMe perne BpeMeHu

A
12 - kHonka AN (B TekcTte BBEPX) - nucTtaHvMe vHAMUMPYEMbIX NapamMeTpoB B pexmnme npocMoTpa napameTpoB U
NUCTaHME MEHIO B pPeXUME YCTaHOBKM NapamMeTpoB

13 - kHonka Vv (B TekcTe BHUSB) - nuctaHue nHonumpyembix napaMmeTpoB B pexuMe NpocMoTpa napameTpoB U nnc-
TaHWe MEHIO B PEXVME YCTaHOBKU MapameTpoB

14 - kHonka 3an/C6p/BbIb - 3anncb NapaMeTpoB B peXUMe YCTaHOBKM, NMepeKtoveHne rpynnbl oTobpaxaembix na-
paMeTpoB B pexume npocMoTpa, cbpoc

15 - kHonka YCTAHOBKA - BkrntovaeT pexummM yCTaHOBKM NapaMeTpoB

MpumedyaHwus:

1- Vil B TekcTe 3/T

2 - B uensax nosbiweHnss HagexHocTy YB3, Ans KOHTaKToOB BBOAA CETEBbLIX HaMpPsKEHU UCMONb30BaHbl KIeMMbl C
warom 7,5 mm. CTaHgapTHasa Hymepauusa KOHTaKTOB Ha kopnyce u3genusi (5MM) He coBrnafaeT C AaHHbIMU KIleMMaMu,
NMo3TOMY KrieMMbl Ha puc. 2.1 0603Ha4YeHbl MPOMEXKYTOYHBIMU 3HAYEHUSMN.

PucyHok 1.1 - OpraHbl ynpaeneHnusi u rabaputHble pa3mepbl YB3

1.2.5.2 MakcumanbHasa TokoBas 3awimTa B hasax asnsetca TpexdasHon. OHa 3anyckaeTcd, korga oavH, Aea
UNKn TpU TOKa OOCTUratoT YCTaBku cpabaTbiBaHUS.

3awmTa MMeeT BbIOEPKKY BPeEMeEHU. Bbigepkka MOXeT OblTb HE3aBUCUMOWN (MOCTOSIHHOW) U 3aBUCUMOMN (00-
paTHO 3aBUcUMON - SIT; o4eHb obpaTHO 3aBucumon - VIT unu LTI; ypesBblvanHo obpatHo 3aBucumon - EIT; ynbT-
pa obpatHo 3aBucumon-UIT, Beigepxka Tuna RI) - kpusble npuBeaeHsl B MNpunoxexHun 1.
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Mpwn 3awmTe ¢ HE3AaBUCKMMOW BbIOEPXKKON BPEMEHW ABUraTesb OTKNOYAEeTCH, €CNKU TOK MO 04HOM 13 a3 6onb-

LUe 3afaHHOro B TedeHne BpeMenn T (napameTtp “« ~ k7).
t A
Is =“ 5" (kpaTHOCTb cpabaTbiBaHus) * “ ind” (HOMUHANbHbIV
Tok ABuraTens), a T - BpeMeHu 3aaepXkku cpabaTbiBaHMS 3aLLMThI
Mpumep. Mpn 5 =40, »md =10, «°E = 10.0, gBura-
Tenb BblkMUNTLCA Yepes3 10 cek, nocne Toro Kak oguH 3 asHbIxX
L [ E—— TOKOB npesbicuT 40 amnep.
:
[ ]
]
]
i -
Is | PucyHok 1.2 - [NpuHUMN 3alUmTbl C HE3aBUCUMOW BbIOEPXKKON Bpe-
MEHM

PaboTa 3awmnTbl ¢ 3aBMCMMON BbIAEPXKKOM BPEMEHN cOOTBETCTBYET cTaHgaptam MOK 60255-3 n BS 142

In cooTBeTCTBYET ycTaBke “ind” (HOMUHANbHbIN TOK
asuvraTensl);

T (napameTp “1 “ E” - NOCTOsIHHAsi BpEMEHU paboThbl
3alUnTbl) — COOTBETCTBYET BpeMeHU 3aepXku cpabaTbiBa-
Hua ana 10 In.

[na oyeHb GonblUMX TOKOB 3aliMTa MMeeT XapakTe-
PUCTUKY C HE3ABMCMMOW BbIAEPXKKOWN BPEMEHN:

-
11,2 10 I¥In
PucyHok 1.3 - [puHUMN 3alLmThl C 3aBUCMMOW BbIOEPXKKON BPEMEHN

B npunoxeHun 1 npuBeaeHsbl rpadmkin 41is NOCTOSAHHOM BPeMeHU paboThl 3auThbl, paBHON 1 cekyHae
(napameTp “ “ £”). [Npu ycTaHOBKEe ApPYroro 3Ha4yeHus NOCTOSIHHON BPEMEHU, BpeMsi cpabaTtbiBaHMS 3aLLMTbl
N3MEHSIeTC NPOMOpPLIMOHANbHO MOCTOSIHHOM BpeMeHu (Hanpumep, npu “« = £”=10 cekyHd Bpemsi cpabaTbiBaHus

3aLLMTLI MPY TaKOW e KPaTHOCTU TOKOB yBenunuutcs B 10 pas).

1.2.5.3 3awmTa OT 3aMblKaHUI Ha 3eMJIIO;

-3anyckaeTcs, koraa ToK 3aMblKaHus Ha 3eMI0 AOCTUraeT yCTaBku cpabatbiBaHua (napameTp “i.5");

-OBUraTenb OTKIIOYAETCS, eCcriM TOK 3aMblkaHust Ha 3eMro Gorblle 3a4aHHOro B TedeHune BpemeHn T (napa-
mMeTp “i-t").

1.2.5.4 3awmTta no TOKy obpaTHOM nocrepgoBaTenbHOCTU (MEpPEKOCy) 3anyckaeTcs, Korga CocTaBnsAoLLas
obpaTHOM nocnegoBaTenbHOCTN Gonblue ycTaBku (MapameTp “05”) 1 oTkNoYaeT gBuraTtenb, Korga BpPeMsi 3TOro
npesbllleHns 6orblue 3agaHHoro (napameTp” ok”).

Ecnu BknoyeH aHanus npuyurHbl cpabatbiBaHus 3awmtbl ( (Or=1), To Npu cpabaTbiBaHWX 3aLUUTLI O NPEBbI-
LUEHNIO TOKa 0bpaTHOM NMocrefoBaTENbHOCTM HE U3-3a Nepekoca JNMHENHbIX HaMnpskeHW (B 3TOM crydvae npeg-
nonaratoTca Henonagku B asuratene) AlNB nocne cpabaTtbiBaHuA 3awmTbl He OyaeT (He3aBUCMMO OT 3HAYeHus na-
pameTtpa “ war”

KoadpdpmumeHT obpaTHOM MOCneaoBaTeNlbHOCTU MO HAMPSPKEHUIO (TOKY) SIBMSIETCS XapakKTEPUCTUKON HECUM-
MeTpUMM TpexdasHoro HanpskeHus (Toka). MpubnmkeHHo KoaduLUMeHT obpaTHOM NocrnenoBaTeNbHOCTM MO Ha-
npsKeHuto onpegenseTcs no opmyne:

KguFm-lOO ,
1(2)i
raoe U,y — AeNCTBYIOLLEee 3HaYeHne HanpsXXeHns obpaTHOM nocnefoBaTenbHOCTU OCHOBHOWM YacTOThI
TpexdasHolm cnCTEMbI HANPsKEHWI B i-OM HabnaeHun, B;
Ujpi. — OencTBytoLLee 3HayYeHne HanpsKeHns NpsiMor nocrieJoBaTenlbHOCTU OCHOBHOWM YacToThl B
i-oM HabnogeHuu, B.
Uo) BbluMCHISI€TCA MO NpUBInXKeHHoN dopmyrne:
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Uo1)=0,62(Un6(1)i) — Unm(1)i),

roe Une(1)i, Unm(1)i — Hanbonbluee n HaMMeHbLUlee OeACTBYHOLMNE 3HAYEHUSA U3 TPeX MexaydasHbIX HanpsiKe-
HU OCHOBHOW YacTOTbl B i-OM HabnogeHuu, B.

KoadhdmumeHT obpaTHON NocrneaoBaTeNbHOCTU MO TOKY Kjj; BbIMMCIAETCA aHarnorn4yHo.

Ecnv nepekoc TOKOB BbI3BaH HE MEPEKOCOM HanpsiKeHusi, TO ONpefenseTca HeMcnpaBHOCTb Apuratens. [Ans
onpegeneHnsa NpUYnHbl Nepekoca TOKOB BbIMUCIIAETCHA KPATHOCTbL OTHOLWEHMS koaddhmumeHTa obpaTHoM nocneno-
BaTernbHOCTM MO TOKY K KO3(pULMEHTY obpaTHOM nocnenoBaTenbHOCTU MO HanpsbkeHuo (Kyi / Koyi). W, ecnn
KpaTHOCTb Oorblue 3Ha4veHus napameTtpa “iOS”, To ABuraTenb HENCNPaBEH.

1.2.5.5 3awwmTa no MMHUManbHoMmy ha3HOMY TOKY:
-3arnyckaeTcsl, Korga ToKM Bcex Tpex dpa3 nafaroT HuKe ycTaBku (napameTtp “« - 5”) n oTkniovaeT asuratens,

Koraa BpeMmsi 3Toro nageHus 6onblue 3agaHHoro (napametp” « - E7);
-He aKTMBHAa, Koraa Tok Harpy3ku MeHblle 10% In (korga ymeHbLUeHWe Toka BbI3BaHO OTKMOYEHWEM ABuraTens,

a He YMeHbLUEHNEM ero Harpyskm);
-MMeeT CBO He3aBucuMYyto Bblaepxky AlNB (napameTtp “Akn”).

1.2.5.6 3aTAHYTbIN NYCK 1 BNTOKMPOBKa poTopa.
MprHUKMN paboTbl 3aLMTLI N0 3aTAHYTOMY MYCKY M BNOKMPOBKE poTopa npuBeneH Ha pucyHke 1.4.
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Cmyuad GNoKMpoERM PoTopa
PucyHok 1.4 - 3aTaHyThIN Nyck 1 GrIOKMPOBKa poTopa

3aTaHyTbIN NyCK.

Bo Bpems nycka 3awmTa cpabaTbiBaeT, koraa Bce dasHble Toku 6onblue yctaBku Is (napameTp “PPS”) B Tede-
HWe nepuoga BpemeHu bornbLuero, Yem Bblgepkka Bpemern ST (napameTp “PPE’).

briokmpoBka poTopa

lMocne 3aBeplueHnsa nycka Asuratens (yMeHbLUeHWs MyCKOBOro Toka Hmxe 1,2 HomuHansHoro) YB3 nepexoout
K KOHTPOJSI0 BO3MOXHOWM OMNOKMpOBKK poTopa. 3awmTta cpabaTbiBaeT, korga Bce dasHble TOKM Bonblle yCTaBku B

TeyeHne nepuoga BpeMeHn 6onbLuero, Yem Bbiaepkka Bpemenn LT (napameTp “PbE”).

1.2.5.7 3awwmTta no TeNSI0BOM Neperpyske

3awuTa no TENMOBOW Neperpyske BbiNofIHEHA Ha OCHOBE peLLeHusl ypaBHEHMs TEMMOBOro banaHca gsuraTens
npv cneayLmx AoNyLEHUAX:

- [0 NepBOro BKIOYEHUs1 ABUratesb Oblil XONOAHbIM;

- npwu paboTe ABuraTens BblaensieTcs TENo, NponopLMoHanbHoe KBagpaTty ToKa;

- Mocre OTKMYEHNA ABUraTensa MAET ero OCTbiBaHUE MO SKCMOHEHTE.

[nsa paboTbl 3aWmTLl HEOOXOAMMO BBECTM BpeMs cpabaTbiBaHWs Npy ABYKpPATHOW neperpy3ke T2 (napameTp

“dtt”).
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Toko-BpeMeHHasi xapakTepucTuka npu pasHbix 3Ha4YeHusx T2 npuBedeHa Ha pucyHke 1.5.
[nsa ctaHgapTHOro pekoMeHayemMoro 3HadveHus T2 (60 ¢ npu 2-x KpaTHOM neperpyske) B Tabnuue 1.6 npu-
BeleHa TOKO-BpEMEHHas XapaKTepuUCTu1Ka.

Taobnuua 1.6
I/lHom 1,1 1,2 1,4 1,7 2 2,7 3
Tcek 365 247 148 88,6 60 36.4 24.6
I/lHOm 4 5 6 7 8 10 15
Tcek 13.5 8,5 5,9 4,3 3,3 2,1 0,9

[nsa BpaluaroLwmxca MaLlmH oxnaxaeHne donee addeKkTnBHO BO BpeMsi paboThl, YeM BO BpeMsi OCTaHOBKM
aBuraTens, Nno3Tomy BBOAMTCA napameTp dbP - KpaTHOCTb YBENMYEHUSA MOCTOAHHOW OXITaXXOEHUSI NP OCTaHOB-
Ke ABuratens.

[Mocne oTknNtoYeHNst pene Harpysku nNo TENNOBON neperpy3ske npu paspelweHHom AlB, pene BknovmTcs no-
BTOPHO Yepes Bpems, OonbLuee YeM OHO U3 ABYX:

- BPEMEHM TEMSOBOrO rMcTepesnca, T.e., ABUraTernb JOIMKEH OCTbITb Ha 33% OT HaKOMMEHHOro Tenna;

- BpemeHu ATB.

Mopbupas pasHble BpemeHa AlIB ¢ y4eToM TENoOBOro rucrepesnca, MoXXHO JOOUTHCS OrpaHUYeHus Konuye-
CTBa MyCKOB B €OWHWLYY BPEMEHMU, T.K. MPU NMOBTOPHO-KPATKOBPEMEHHOM PEXMME PaboTbl BrIOK 3anoOMUHAET KOnu-
YecTBO Tenna, BblAensieMoe npu nycke aApvraTtens.

9, TIT2

8

, I/IH — KPaTHOCTb TOKA OTHOCUTESTbHO HO-
MUWHarnbHOro;

6 T/T2 — dhakTryeckoe Bpems cpabaTbiBa-
HUSA OTHOcUTEenbHO T2 (BpeMeHu cpabaTbiBaHus

° npu OBYKpaTHOW neperpyske.

4

3

2

1

Ik

1 1.5 2 25 3 3.5 4 4.5 5

PucyHok 1.5 - Toko-BpemMeHHas xapaKTepucTuka

1.2.5.8 3awmTa OoT neperpeBa 06MOTOK

B 3aBncMMOCTM OT BbIOpaHHbIX YCTABOK 3allMTa MOXeT paboTaTb Mo nepBoMy BXOAy CO criedytowumn Temne-
paTypHbIMUX JAaTYMKaMU:

1) co BCTpoeHHbIMK B ABuraTens TemnepaTypHbiMu gatumkamum (L i-=1). B aTom cniyyae yctaBka C1S He 3a-
OeNCTBOBaHa 1 KOPOTKOE 3aMblkaHue 1 00pbIB AaTyMKa He KOHTponupyeTcs. 3awmTa cpabaTtbiBaeT, Korga
ConpoTuMBIeHne gaTtynka ctaHeT 6onblie 1700 Om.

2) ¢ patunkamum Tmna PTC (1kOm npu 25°C) (npy ncnonb3oBaHMM 3TOrO AaTvmka nsMepsiemas Temneparypa
He MOXeT ObITb 6onblie 100 °C).

Mo BTOpOMY BXOAy 3alimTa paboTaeT ¢ TeMnepaTypHbiMU AaTtynkamum Tuna Pt100 (nnatuHosbii, 100 Om npwu O °C)
unu Ni100 (Ni120) (Hukenesbiin, 100 Om (120 Om) npum 0 °C) B cooTBETCTBUU CO cTaHAapTamn MIOK 60751 n DIN 43760.
3awuTa no BTOpomy BXoay:
- 3anyckaeTcs, Korga KoHTponupyemas Temnepartypa 6onblue ycTaBky;
- UMeeT [Be He3aBNCUMbIX YCTaBKU: YCTaBKY aBapUNHOW CUrHanu3awumm n ycTaBKy OTKIHOYEHUS.
3awuTa onpegendet cnyvyan obpbiBa U KOPOTKOrO 3aMblkaHUS TeMnepaTypHbIX aTYUKOB:
-06pbIB Npu TemnepaType 6onble 220 °C;
-KOpPOTKOE 3aMblkaHue nNpu Temnepartype MeHblle MuHyc 45 °C.

1.2.5.9 3awmTa no HanpsXKeHUo

B sawumTtax no HanpspkeHuio YB3 nepen BKMOYEHMEM Harpysku NpoBepseT COOTBETCTBYIOLLME YCTaBKM U, B 3a-
BMCMMOCTW OT MX 3Ha4YeHusd, paspeluaeTt nnbo 3anpeLyaeTt BKIIOYEHWE Harpysku; nocrne BKYEHUS Harpy3ku KOH-
TPOIib MO HaMNPsXKEHWUSIM COXPaHAETCS, HO peLleHre Ha OTKINIOYEHNE NMPUHNMAETCS NO TOKaM.

K 3awwmTam no HanpskeHMAM OTHOCATCH:

- N0 MUHMMAnNbHOMY NMHENHOMY HanpskeHuto (cpabaTbiBaeT, ecnv XoTs Obl OOHO M3 MUHEWHbIX HanpsKeHWN

MeHbLUe ycTaBku (napameTp “U . 57) B TedeHne BpeMeHu, 3agaHHoro napametpom “U _ E7);.
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- MO MaKCMMarbHOMY NIMHENHOMY HanpsbkeHuo (cpabaTbiBaeT, ecrin XoTs Obl 04HO U3 NIMHENHBIX HANPSKEHUN
Gonblue yctaBku (NapameTtp “U = 5”) B Te4eHMe BpeMeHU, 3a4aHHOro napameTpom “U = £7);
- MO MepeKocy JMHENHbIX HanpshkeHun (cpabaTbiBaeT, ecnv pasHuua mexay delicmeyrowumMu 3Ha4YeHUsIMN
NIMHENHbIX HanpsbxeHun bonblue ycTaBku (NnapameTp “U " 5”) B Te4eHne BpeMeHu, 3agaHHoro napametpom “U " E”).

1.2.5.10 3awmTa no nopsaky YepegoBaHua a3 cpabaTbiBaeT Npu HapyLIEHUN Nopsiaka YepenoBaHus das,
OTKIoYaeT ABuratesnb U GrokupyeT ero ganbHenwyo paboTy.

1.2.5.11 3awmrTa N0 MMHUManbLHOMY CONPOTUBIEHUIO U3OJISILMM OOMOTOK ABUraTens

Mocne nogaym HanpsbkeHus Ha GOk nepes BKIMOYEHUEM BbIXOLHOMO pene NpoBepsieTcs YPOBEHb M30NALUU
0OMOTKM cTaTopa OTHOCUTENBLHO KOpryca. YpOBEHb U30MALUmMyM 06MOTKM cTaTopa OTHOCUTENBHO Koprnyca Takke
NpoBepsAeTCs, KOrda pene Harpysku BKMOYEHO, HO Toku ABuratens MeHee 10% HOMUHaNbLHOMO ToKa (B 3TOM Chy-
Yyae NPUHUMAETCH peLLeHre, YTO ABUraTenb BbIKITHOYEH).

Mpu r «d=5 (15) Harpy3ka He BKITHOYAETCA, ECNK conpoTUBMeHme nsonsummn Hmwke 500 + 20 kOm, a npu r =10
(20), ecnn Hmxke 1000 + 50 kKOMm. Mpu - «d=5 nr «d=10, Harpy3ka BKITHOYUTCS NOCIIe BOCCTAaHOBIEHMS COMPOTUB-
neHus nsonsaumm n nctedeHnn spemenmn AlNB. Mpur d=15 nr d=20 AlB He GyaeT.

1.2.5.12 BawmTa no obpbIBy (NponagaHuio) dasel (pas) aBuratens cpabaToiBaeT, ecrnv Ha ogHou 13 a3 osu-
ratensi Tok 6onblue 10% OT HOMUHarbHOro (NapameTp “ nd”), a no NboI 13 ocTarnbHbIX a3 ABUraTens MeHbLle
7% OT HOMMHANBLHOrO TOKa ABUraTensi.

1.3 COCTAB U3OENNA
CoctaB usgenuvs npuBeaeH B Tabnuvue 1.7.

Tabnuua 1.7 - CoctaB n3genus

HanmeHoBaHue CokpalyeHue
brok YB63-302 YB3-302
OundbdepeHumanbHbin TpaHcdopmaTop (TpaHcdopmaTop HyneBOW Mocneno-
BaTENbHOCTH) *

BbiHocHoM nHgukatop ¢ XKK akpaHom *
BblHocHOM nynbT ynpaeneHus ¢ KK akpaHom *

KaGenb cBsasn ¢ K no RS-232* KC-01
KaGenb-npeobpasoBatenb ceasu ¢ K no USB * KC-USB-01

Bnok gatynkos Porosckoro*

TemnepaTypHbI gaTymk (Tunel- Pt100, Nil100, Nil20) * Pt100, Ni100, Ni120

*NocTaBnaOTCA MO COrnacoBaHWI0 C NoTpedbuTenem

1.4 YCTPOWCTBO N PABOTA

YB3 ABNAETCA MUKPOMNPOLIECCOPHBLIM LU(POBLIM YCTPONCTBOM C BbICOKOW CTEMEHBID HAOEXHOCTU U TOYHOCTMW.
OnepaTrBHOro NUTaHusA He TpebyeTca — KOHTPONMPYyEMOE HanpsXKeHe sIBRSeTCs O4HOBPEMEHHO
HanpshKeHNeM NUTaHus.

YB3 umeeT Tpu BCTPOEHHbIX TT, yepes KoTopble NPoAeBatoTCA CUMOBbIe dhasHble NpoBoaa.

2. NICNOJIb3OBAHUE MO HASHAYEHUIO

2.1. MEPbI BESOINACHOCTN
Bce noaknioyeHUs AOMKHbI BbINOMHATLCA NP 06€CTOYEHHOM YCTPOUCTBE.

2.2 YMNPABNEHWE YB3
2.2.1 YB3 vMeeT NsATb PEXUMOB yNpaBeHus:
-6N1oKMpOBaHUA KNaBmnaTypbl;
-MWUHMMAanbHOIO KONMYeCcTBa YCTaHOBOYHbIX NapameTpoB (aanee B Tekcte PMKYTI);
-YPOBHS MOb30BaTeNs;
-YPOBHS Hanagunka;
- ANCTaHLMOHHOro ynpasneHus.
Bo Bcex pexvmMax paboTbl BO3MOXEH:
- MPOCMOTP U3MEpPSIEMbIX U OTODpaXkaembix NapameTpoB (Tabnuua 1.4). JluctaHne napameTpoB BbIMOSHS-
eTtcsa kHonkamun BHA3 n BBEPX;
- NPOCMOTP XypHana asapun (n.2.4.6).
2.2.2 MNMpu 3a6NOKNPOBAHHOM KNaBMaType HeBO3MOXEH NMPOCMOTP U NepeycTaHOBKa NpPOorpaMMmpyeMbIxX
napameTpoB.
[Mpun 3abnoknpoBaHHOW knasuatype, Haxatue kHornkn YCTAHOBKA npuBoauT K MOSIBNEHUIO HA MHAMKaTOpe
coobuwerna LOC. [Ina pasbnokupoBaHusi kKnaBmaTypbl HEOOXOAMMO MOBTOPHO HaxaTb kHorky YCTAHOBKA. 3aro-
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paetcs ceetoanon YCTAHOBKA, a Ha nHaukaTtope muraet “0”. KHonkamu BBEPX n BHU3 Habupaetcsa uudpa na-
pons nonb3oBaTtensa ot 1 0o 9 n Haxmnmaetca kHonka 3AMN/CBP/BbIB . Ecnv naponb BepeH, knaevaTtypa pasorno-
knpoBaHa. Ecnv nocne pa3bnokmpoBaHus knaBuaTypbl HE HaXMMaeTCs HM OgHa KHOMKa B TeueHve 15C n ycTtaHoB-
ka BroKMpPOBKM He CHATa Nonb3oBaTternem, knasmaTypa cHoBa 6nokmpyeTcs.

MpunmedyaHwu e - Ecnn kakon-nmbo gaTymk TemnepaTtypbl OTKIHYEH NPOrpaMMHbIM CMocoboM, TO BMECTO 3Haye-
HUS TeMnepaTypbl (CONPOTUBNEHNS) HA MHAMKATOP BbIBOAUTCA “nok”.

2.2.3 Npwu pa3bnoknpoBaHHOM KIlaBuaTtype BO3MOXHO:
- pabota B PMKYTT,
- U3MEeHeHVe 1 NPOCMOTP NapaMeTpPOB YPOBHS NOMb30BaTerNs;
- MPOCMOTpP NapamMeTpOB YPOBHS Hanag4vuka.
2.2.3.1 PMKYT1 npegHasHa4veH ansa ynpoweHus paboTtbl obcnyxumBatoLLero nepcoHana ¢ YB3.
Onsa nepexona YB3 B PMKYIT Heob6xoamMmMo ycTaHOBUTL napameTp S in=1 nnu BbINONHUTL YCTAHOBKY 3aBOLCKNX
napameTpoB (n.2.2.4). MNpu pabote YB3 B 3TOM pexrme roput 3eneHbii ceetoamnoa “PMKYTT”.
B PMKYT gnsa HopManbHou paboTbl 6ri0Ka 4OCTaTOMHO YCTAaHOBUTL CeaytoLLme napaMmeTpbl:
-Mn TT (BHELWHWUIA UK BHYTPEHHWUIA);
- HOMUHanbHbIN TOK TT (ycTaHaBnuBaeTcs, ecnn TT BHELLHWIA);
- HOMUHanbHbIN (pabo4unin) TOK ABUraTens.
Pa6bota B PMKYI1 oTnuyaetcsa ot paboTbl Ha ypoBHE MOfb30BaTtens TeM, YTO napameTpbl, HE BKIIOYEHHbIE B
cnncok PMKYTT, npuHumatoTcsi paBHbIMW 3aBOACKMM YCTaHOBKaM.

BHUMAHMUE! Ecnu kakue-nmb60o nporpaMmmmpyemMbie NnapaMmeTpbl U3MEHeHbl Nonb3oBaTenieM v Hanag-
YUKOM, HO He BKmto4YeHbl B cnucok PMKYI, To npu nepexoge B pexum PMKYIT Bmecto 3TUX M3MeHeHUWH
OyayT BOoCCTaHOBIEHbI 3aBOACKME NapaMeTpbl.

MapameTpbl, HE BKIOYEHHLIE B CMIMCOK B 3TOM PEXMME, HE M3MEHSATCA U He npocmaTpuBatoTcs. PaboTa ¢ na-
pamMeTpamMu, BKITKOYEHHbIMY B CMIMCOK TaKasl XXe, Kak U Ha YpoBHE Monb3oBaTens.

BknioyeHue nroboro napametpa B cnucok PMKYI u BbikntoveHue pexxuma PMKYIT BO3MOXHO TOSMBLKO Ha
YPOBHE Hanaguuka.

Mpu BblkMtoyeHun pexuma PMKYTT (yctaHoBke napametpa 5 in=0) ceetoanon “PMKYT1” racHeT. B pexume
nonb3oBaTens BbIBOAMTCS BECb CMUCOK NApaMeTpOoB, HO Afst UBMEHEHMWS NapaMeTpa HEOOX0AUMO:

-kHonkamu BH3 1 BBEPX BbiOpaTb BKMoYaeMbIl napameTp;

-HaxkaTb 0gHOBpeMeHHOo kHonku BHM3 1 BBEPX.

2.2.3.2 Ona npocMOoTpa WU WM3MEHEHUs MNapaMeTpoB YPOBHS MOrib3oBaTenss HeOOXOAMMO HaxaTb KHOMKY
YCTAHOBKA, npu atom 3aropaetcs ceetoanon YCTAHOBKA. JluctaHue napameTtpoB kHonkamu BHN3 n BBEPX,
BXOJ B U3MeHeHue napameTpa - kHonka YCTAHOBKA (3HayeHvne napameTpa HauMHaeT muratb), U3MEHeHMe 3Ha-
YeHus napameTpa - kHonkamu BHN3 n BBEPX, 3anuck napametpa - kHonka 3AlN/CBP/BbIb, nepexon obpatHo B
MeHto 6e3 3anucu — kHorka YCTAHOBKA. IMpu oTcyTCTBUM HaxxaTtus nobon n3 kHomnok B TedeHne 15¢, YB3 nepe-
XOAMWT B UCXOOHOE COCTOSHME.

Ecnun nameHeHne napameTpa 3anpeLleHo (ropuT Touka B cpefHeM paspsage  MHAvMKatopa MHEMOHWKM na-
pameTpa), TO MU3BMeHeHMe 3TOro napameTpa BO3MOXHO TOMNbKO Ha YPOBHE Hanag4vvka nocne CHATUS 3anpeTta.

2.2.3.3. YpoBeHb Hanagyuka

Bxop Ha ypoBeHb Hanag4vka

Haxatune Ha kHonky YCTAHOBKA B TeyeHune 5¢. Ecnv ypoBeHb 3aliuileH naponem, Ha MHAMKaTope nosiBUTCA
coobuieHne PAS. 3aropaetca csetogmon YCTAHOBKA, a Ha mHOukaTope 3HayveHus napametpa mwuraet “000”.
Knonkamun BBEPX n BHI3 nocnegoBaTensHo Habpatbk Tpu Lmdpbl Napons Hanagyvka oT 1 oo 9, pasgenss Habop
HaxxaTuem kHonku 3AlT/CBP/BbIb. Ecnu naponb He BepeH, 3aroputcsa PAS ¢ muraHnem B ctapliem paspsie MH-
ankatopa 3Ha4veHusa 1 vepe3 15¢c YB3 BO3BpaTUTCA B UCXOOHOE COCTOSHME, MHAYe Ha WHOMKATOpe MOSABMSETCS
nepBbI NapamMeTp MEHIO Hanag4uka.

Jlnctanne napametpoB kHonkamy BHW3 n BBEPX, Bxog B M3MeHeHue napametpa - kHornka YCTAHOBKA
(3HayeHne napameTpa HauMHaeT MuUraTth), UAMEHEHNEe 3HayYeHnsa napameTpa - kHonkamu BH3 n BBEPX, 3anucb
napameTpa - kHonka 3Al/CEP/BbIb, nepexon obpatHo B meHto 6e3 3anmcn — kHonka YCTAHOBKA. MNpu oTtcyTcT-
BUW HaxkaTusi nNobon n3 kKHomnok B TedeHne 15¢, YB3 nepexoauT B UCXOAHOE COCTOSIHUE.

Mpn paboTte YB3 Ha ypoBHe Hanagyuka, ropuT ecsaTUYHas Touka B Miaglwem paspsage MHankatopa MHEMOHM-
KW.

Ha ypoBHe Hanagyuka OOCTYNHOCTb NOOOro napameTpa Ha ypoOBHE MONb30oBaTesnsi MOXET ObITb 3anpeLleHa
Unn paspeLleHa ogHoBpeMeHHbIM HaxaTtnem kHonok YCTAHOBKA n BH3. 3anpet gocrtyna nHanumupyeTcs gecs-
TMYHOW TOYKOWN B CpeaHEM pa3psage UHOMKaTopa MHEMOHUKN.

Ha ypoBHe Hanag4ymka BO3MOXHO BKITHOYEHME B CMUCOK napamMeTpoB pexmma PMKYT nioboro 4ononHUTensHo-
ro napametpa. [jnst 3Toro Heo6xoAMMO:

-kHonkamu BHN3 n BBEPX BbIGpaTh BKoYaeMbli napameTp;

-Ha)kaTb OgHOBpeMeHHo kHomku BHN3 1 BBEPX.

[ns nckntoveHnsa napameTtpa u3 pexxuma PMKYTT Heobxogumo:
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-kHonkamu BH3 n BBEPX BbIGpaTh BkroYaeMbli napameTp;
-HakaTb 0gHOBpeMeHHO kHonku BHM3 1 BBEPX.
Ecnu napameTp vcknoyeH na cnucka napameTpos pexuva PMKYT1, To B cTapluem paspsiae MHankatopa MHe-
MOHWKM rOpUT AeCATUYHas Touka.

2.2.4 YcTaHOBKa 3aBOACKUX NapaMeTpoB.

YcTaHoBKa 3aBOCKMX NapamMeTpoB BO3MOXHa ABYMSA crocobamu.

Cnocob nepshbIn. YcTaHoBMTL napameTp PPP=1. NMocne Bbixoda M3 pexunma yCTaHOBKM NapameTpoB BCE 3aBO-
AcKkne napameTpbl 6yayT BOCCTAHOBMNEHb! (KpOME Napors Hanagyuka).

Cnoco6 Btopow. lNpu nogave nutaHua Ha YB3 yaepxaTb B TeveHMe [OBYX CEKYHO HaKaTbIMU KHOMKU
YCTAHOBKA 1 3Al/CBP/Bblb. Bce 3aBoackvue napameTpbl, B TOM YMCre U MNaponb Hanag4yvka, 6yayTt BoccTa-
HOBIEHbI (Naponb Hanagyuka - 123).

Mocne BbINOMHEHUs nNpoueaypbl YCTaHOBKM 3aBOACKUX napameTpoB, YB3 HauHeT paboty B PMKYTI, B cnucke
KOTOPOro HaxoAsaTcs napameTpbi:

- TN TT (BHELWHWIA U BHYTPEHHWUI), EPE;

- HOMUHanbHbIN TOK TT (ycTaHaBnuBaeTtcsd, ecnu TT BHELIHUI), knk;

- HOMUHanbHbIN TOK ABuUraTens, nd.

2.3 NMOArOTOBKA YB3 K UCIMOJNB3OBAHUIO

2.3.1 lNpwn ncnonb3oBaHUM anekTpoasuratens MowHocTbio oT 2,5 kBT go 30 kBT gonyckaetcsa ncnonb3oBaHne
BCTPOEHHbIX TOKOBbIX TpaHcopMaTopoB. [ 3Toro Heob6xoaMmo NPonyCcTUTb MPOBOAA, MAyLWMe K ABUraTento, B
OKHa Ha kopnyce YB3 (kaxabii pasHbIN B OTAENBHOE OKHO).

Mpu ncnonb3oBaHUM gBuraTenen Ha Apyryt MOLWHOCTb, NOAKMOYNTE TOKOBbIE TpaHCcopMaTopbl C HOMUHArb-
HbIM BbIXOOHbBIM TOKOM S5A B COOTBETCTBUM C pucyHKoM 2.1. [Ans npaBunbHon pabotel YB3 Heobxoanmo cobnoaatb
NOMSIPHOCTb NOAKIIOYEHNST TOKOBbLIX TPAHCHOPMaTOpPOB.

2.3.2 MponyctnTb Yepes anddepeHLmanbHbIN TOKOBLIM TpaHcdopmaTop (TpaHcdhopmaTop HyneBon nocrneao-
BaTENbHOCTM) BCE TPWU hasHbIX MPOBOAA M NOAKIHOYNTL K ero kK YB3.

2.3.3 [1na KOHTpONA 1 U3MeEpPEHUst N30NaUMnN OBUraTensa NogkniovnTb KIeMMy KOHTPOIS M3onsaumm 25 K ogHoOMY
13 BbIXOAHbIX KoHTakToB MI1. Ecnn kopnyc gsBuratens He 3asemrieH, Uin UCnorb3yeTcs CeTb C M30SIMPOBAHHOM
HenTpanbto, unu Kk knemme Yb3 He nogkntoveH Hyneeow NpoBOA, TO NOACOEAVMHUTb SMNEKTPUYECKUN K Knemme 26
YB3 kopnyc asuraTtens.

2.3.4 MopgkntounTb YB3 K 9NEKTPUYECKON CETU B COOTBETCTBMM C pucyHKoM 2.1. [pun ncnonb3oBaHuu gpuraTe-
na € nepekritoyeHnem obmMoTOK Mpu Nycke 13 3Be34bl B TPEYrONbHUK, BbIMOMHWUTL MNOAKMOYEHNE B COOTBETCTBUM C
MpunoxeHnem 2.

2.3.5 Ons pabotbl ¢ YB3 nepcoHanbHOro KOMMbOTEPA B KAYeCTBE YMNPaBMAOLLErO UM KOHTPOMMPYHOLLErO C
ncnonb3oBaHnem nporpammsl “lNaHens ynpaenenuns Yb3” Heobxoammo:
-yctaHoBuTb Ha K nporpammy “INaHens ynpaeneHuns YB3”, 3anyctus nporpammy setup_UBZ302.msi;
-NOAKIIYNTL pasbeM “OBM” Ha nuueBon naHenn YB3 k pazbemy RS-232 T1K npu nomowm kabens
KC-01 nnm k pasbemy USB TMK npu nomoLm kabena KC-USB-01.

-yCTaHOBUTb NapameTp “rPP=1".

MpnmeyvyaHusn

1. MNporpamma setup_UBZ302.msi , pa3melleHa Ha cante komnaHun “HOBATEK-3JIEKTPO" (http://www.novatek-
electro.com/production_ubz.htm).

2. Kabenn KC-01, KC-USB-01 koMnnekTyTcs Nof 3aka3. BoaMoxxHO camocTosTensHOe M3rotoBrneHme kabens
KC-01 nonb3oBaTenem B COOTBETCTBMU C PUCYHKOM 2.2.

3. Ona paboTbl ¢ YB3 gonyckaeTcsa ncnonb3oBaHWe nporpamMmm, paspaboTaHHbIX Nofb3oBaTeNeM.

2.3.6 Mpun ucnonszosaHun MODBUS nogknioumTb nmHumn cBa3m K knemmam 33 (GND), 34 (nuHua B RS-485),
35 (nuHua A RS-485) YB3. YcTtaHoBUTbL napameTp “rPP=2".
2.3.7 MNopaTb HanpspkeHne Ha YB3.

M punmeyvyaHMme - YB3 nocraBnseTtcs npun BbiCcTaBJ/IieHHOM HOMUHANIbHOM TOKe OABurartensa paBHbIM HYJHO. B
3TOM cCliy4yae perie Harpy3ku YB3 He BKNOYUTCA OO0 YCTAaHOBKU HOMUHANIbHOIro TOKa ABuUrartens. HomMuHanbHbIN
TOK ABUraTens JoMmkeH ObITb He MeHee 5A.

Mopsagok BKNOYEHNs pene Harpysku onpegenseTcs 3HadyeHusamMmmn napameTtpos AEE AP (n. 2.4.1.).

2.3.8 YcTaHOBUTbL B MEHIO HEOOX0ANMble 3HAYEHUS MapaMeTpOB.

2.3.9 CHATb nuTaHue c YB3.

2.3.10 MoaxkntoumTb MarHUTHbIN Nyckatens (B AansHenwem MIT) gBuratensa B COOTBETCTBUM C PUCYHKOM 2.1.

[MpumedyaHuwue - Korga pene Harpyskv BKIIOYEHO, TO 3aMKHYTbI KOHTaKTbl 5-6 1 8-9, npu BbIKNIOYEHHOM perne -
3aMKHYTbI KOHTaKTbl 4-5 1 7-8.
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PucyHok 2.1 - Cxema nogkntoveHuns Yb3

2.4 CMNOJTIb30OBAHUME MO HASHAYEHWIO

M pnmeyaHune- an/I onmncaHmm pa6OTbI YB3 npeannonaraeTcad, 4TO onncCbiBaeMble 3allThbl BKITIOYEHbI N BCE He-
obxoanmble ons pa6OTbI OaT4YNKN NOAKITHOYEHbI.

2.4.1 PaboTta YB3 g0 BkntoYEHUS pene Harpysku
2.4.1.1. PaboTa YB3 nocne nogayu nuTaH1A (NepBoe BKITHOYEHUNE)
Mocne nogaym NMTaHMsA Ha MHAMKATOP MHEMOHMKM Ha 1-2 ceKyHAbl BbIBOAMTCA SEA, a 3aTem nepep Bko4ye-
Huem pene Harpyskn YB3 npoBepsieT:
- YPOBEHb 130MNsALMN OOMOTKM CTaTopa OTHOCUMTENbHO KOopryca ABuraTenst (Npv CONpPOTUBIIEHUMN N30MNALMK
Huxe 500 + 20 kOm npu r «d=5 (1000 + 50 kOm npwu r «d=10) Harpyska He BKIoYaeTcs);
- KayeCTBO CETEBOr0 HanpshkeHWs: MoNHOGas3HOCTb, CUMMETPUYHOCTb, BEMNUYMHY OENCTBYIOLWLErO IMHENHOro
HanpsHkeHus;
- NpaBWnbHOE YepenoBaHNe a3, OTCYTCTBME UX CIIUMAHNS.
Mpu Hannuum nboro 13 3anpeLuatoLmx hakTopoB perne Harpy3ku He BKIMHYaeTCs, @ Ha MHAMKATOP MHEMOHUKM
BbIBOAMTCS COOTBETCTBYHOLLMI KO aBapun 1 3aropaetcs ceetoanoad ABAPUA.
B 3aBrcMMOCTU OT 3Ha4eHnst napameTpa 5 P Ha MHOUKaToOp BbIBOAUTCS:
-NnHeriHoe HanpshkeHve Uab npu § P=0;
-conpoTtueneHve nsonaumu (rid) npu s P=1;
-0bpaTHbI oTcyeT BpemeHu AlB B cekyHaax (Att) npu 5 P=2.
Mpu oTCyTCTBUM 3anpeLuarolLmX BKMYeHNe (hakTOpOB BKIIOYEHME perne Harpy3ku onpefensdeTrcs 3HadeHuem
napametpa APd (pa6ota YB3 nocrne nogayn nutaHus).
1) TMpuAPA=0 pene Harpy3ku He BKNOUYMTCA. [N BKNIOYEHUA perie Harpy3ku B 3TOM cny4vae
Heo6xoAMMO O4HOBpPEMEHHO HaxaTb kHonku BBEPX n BHU3.
2) Mpn APd=1 pene Harpysku BKNUNTCA Yepes Bpemsa AlB.
3) Mpn APd=2 pene Harpysku BKIIUYNTCS Yepes 2 CeKyHObl NOocre nogayn nuTaHus.
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OaHOBpPEMEHHO C BKITIOYEHMEM pene Harpy3ku 3aropaetcs 3eneHbi ceetoanon HAMPY3KA. Mocne Bkntoye-
HWUS pene n 4o MOMeHTa nycka Asuratens (Myck ABUraTens onpenenseTca no npeBbILEHN0 TOKOM Harpy3ku ypoB-
HA 1,2 HOMUHANbLHOIO TOKa) KOHTPOMb U MPUHATUE PELLEHUS MO KAYECTBY HaNPsKeHUs1 coxpaHsaeTcs. Ecnu B Gec-
TOKOBYO Nay3y NOsiBUNMCh 3anpeLuatoLme pakTopbl, TO perie Harpy3ku OTKIoYaeTcs.

PaboTta YB3 npu paspelueHHoOM AMCTaHLMOHHOM YMpaBreHumn aBuratenem no nHtepdency
RS-232/RS-485 (dUd=1, dd=2) paccmaTpuBaeTcd B n. 2.4.4.8.

2.4.1.2. PaboTta YB3 nocne oTKNO4YeHNSA U3-3a aBapum

Pabota YB3 B 3TOM crnyyae aHanornyHa paboTte npyv NnepBoM BKIIYEHMM, HO BKITHOYEHME pene Harpyskn He 3a-
BUCUT OT 3Ha4eHus napameTpa APd.

Ecnu nocne aBapun 3anpetieHo AlNB (“Ar-=0"), To BKNtOYEHNE OBUraTENA HEBO3MOXHO [0 BbIKITFOYEHUSA NUTa-
Husa YB3. [JencTBue 3Ha4yeHus napameTpa Arr pacnpocTpaHseTcs Ha BCe BUObl aBapuii, Kpome aBapui No Hanpsi-
xeHuto. [1ns 3anpetueHus AMNB npy aBapusix No HanpsiKeHUo Haao Mcnonb3oBaTth napameTpbl e, U.r, U'r.

2.4.2 PaboTa YB3 nocne BKIIOYEHUs pene Harpy3ku u BKIOYEHUA aBuratens (MosiBfeHns TOKoB OornbLue
10% HOMUHaNbLHOro TOKa ABuraTens).

YB3 ocyLuecTBnseT KOHTPOSb MO HAMNPSXKEHU0 U TokaM. Pene Harpysku oTkniovaeTcs npu cpabaTtbiBaHWM fio-
Oon 3aLmTbl U3 Tabnuubl 2.8 3a UCKNIOYEHNEM:

- 3aLUMT MO HaNPSHKEHWIO;

- MO MakcMMarsibHOWM TOKOBOW 3alumTe npu « = n =1 (B 3TOM Cly4ae MHAMKaLUS NPeBbILEHUst eCTb, HO pere Ha-
rPy3Ku He OTKIHoYaeTCs).

Ha nHamkaTop MOXeT BbIBOOUTLCS UM TOK hasbl A ABUraTens unv 3HavyeHue napameTpa, BblOpaHHOro nosb-
3oBaTeneM. 3HayeHne napameTpa, BbiIGpaHHOro nofb3oBaTternieM, MOXeT oTobpaxaTbcs NnocTosiHHo (5 «(L=0) unn B
TedeHune 15 ¢, a 3aTem BO3BpaLlaeTcs MHAUKaums Toka asbl A asuratens (5 £=1).

2.4.3 PaboTa (pyHKLMOHaNbLHOro pene

PyHKUMK, BbIMNOSHAEMbIE PYHKLMOHANBHBLIM pene, onpeaensoTca napaMmeTpom rri.

Mpu rr5 =0 pene ncnonb3yeTtcs kak pene curHanusaumm (ceetoamoabl 3/T u PB He ropsaT). KoHTakTbl pene 3a-
MbIKaIOTCS Npun nobon asapun, nepeymncrieHHon B Tabnuvue 2.8.

Mpu rrS = 1 pene ncnonb3dyetca kak pene BpemeHu (roput ceetoamon 3/T n PB): BkntovaeTca vyepes Bpems,
3agaHHOe napameTpoM “rrt”, nocne BKYEHUS penie Harpysku.

Mpu rr5 = 2 pene ucnonb3yeTca ANs nepeknioyeHns obMOToK ABuratens u3 3Be3fbl B TPEYroNnbHUK (roput
ceetoamog 3/T). B aToM pexume pene Harpysku BKIOYaeTCa Takke Kak U B pexume rr5=0, HO 4yepe3 Bpewmsi, 3a-

AaHHoe napameTpoM ‘rrk”, OHO BbIKMOYaeTcs. Yepes BpeMs, 3afaHHOe napameTpoM “FEE”, mocne BbIKOYEHWs
pene Harpysku BKrtoyaeTcs OyHKLMOHANbLHOE pene.

MpumeyaHune - Korga dyHKUMOHANbHOE pene BKIYEHO, TO KOHTaKTbl 1-2 pa3OMKHYTbI, @ KOHTaKTbl 2-3 3aMkK-
HYTbI.

2.4.4 Pabota ¢ uHTepgencom RS-485 no npotokony MODBUS B pexume RTU

YB3 no3BonsaeT BbINOMHATL 0OMEH AaHHbIMW C BHELUHUM YCTPOWCTBOM MO MocregoBaTeribHOMY MHTepdency
no npotokony MODBUS. lNpwu BbinonHeHnn obMeHa no uHtepcpency RS-485 nnn RS-232 roput cuHui ceetoamnos
“OBMEH".

KomnibroTep
YB3-302 X1 X2
—< com-port
"RS_232" OHT [HauMeHOB
HammveHoB [KOHT 1
1 2 RxD
[TxD 2 3 TxD
[RxD 3 4
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I
X1 Bunka InJs NOOKJIOYEHUS TeJIeQOHHOM TPYyOKU g B
| I
PLUG-4P4C-P-C2 5 1 e i
= i

X2 Poserxa DB-9 ‘v:ﬂi} m § [fomale =
- = | Side

9 6
PucyHok 2.2 - Cxema nogkntoveHus YB3-302 k komnbtoTepy

2.4.4.1 NapameTpbl KOMMYHUKaLUN:
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- agpec ycTpowcTea: 1-247 (napameTp r5R);

- cKopocCTb nepefayn gaHHbIx: 9600 6oa, 19200 6o (napameTp r55);

- peakuusi Ha NoTeplo CBA3N: NpeaynpexaeHve 1 npodorkeHne paboTbl, NpeaynpexaeHne U ocTaHoBKa OBW-
ratensi, NPOAoIHKeHne paboTbl C OTCYTCTBMEM NpeaynpexaeHuns (napametp r5P);

- oBbHapyxeHne BpemeHu npesbilleHnsa oteeTa: 1c —120c (napameTp r50);

- bopmaT nepegasaemoro cnoea — 8 6uT, 6€3 KOHTPONA YEeTHOCTW, ABa CTOMOBbLIX OUTa.

2.4.4.2 YnpaeneHue YB3 ot koMnbloTEpa

Ceasb komnbloTepa ¢ YB3 ocyllecTBnseTca no nocrnegoBatenbHOMY UMHTepdericy. Cxema noakmnoyeHns npu-
BedeHa Ha pucyHke 2.2. Kaxabin YB3 nmeeT mHaMBuAyanbHbI KOMMYHUKALMOHHbIN agpec. KomnbioTep ynpas-
naet kaxabeiMm YB3, pasnunyasa nx no agpecy. YB3 moxeTt pabotate B Modbus ceTsix, paboTatowmx B pexume RTU.

2.4.4.3. IMpoTOKON KOMMYHUKaLNN

OOMeH mexay komnbloTepoM 1 YB3 ocyllecTBRsieTcs naketamm gaHHbix. @opMar naketa AaHHbIX NPUBEOEH B
Tabnuvue 2.1.

Tabnuua 2.1

START WMHTepBan mMon4yaHus — 6onee 2 mc npu ckopoctn nepegaym 9600 604, nnu Gonee
4 mc npu ckopocTtu nepegayn 19200 6o

ADR KomMyHuKkaumoHHbI agpec YB3 (8 6uT)

CMD Ko komaHabl 8 6ut

DATAO CopepxaHue gaHHbIX:

N*8 BuT AaHHbIX (N<=24)

DATA (n-1)

CRC CHK low CRC cyMma UMKITMYECKOro KOHTPOINA

CRC CHK high 16 6uT

END WMHTepBasn monyaHus — 6onee 2 mc npu ckopocTtu nepegayn 9600 6oa, nnmn 6onee
4 mc npu ckopocTtu nepegayn 19200 6o

2.4.4.4 CMD (kog komaHabl) 1 DATA (cumBOrbl aHHbIX)

dopmaT CUMBOSOB JaHHbIX 3aBUCUT OT KOMaHAHbIX KOAOB.

Kog komaHabl —0x03, yTeHue n- crnos.

Onsa npumepa, YTeHe HenpepbIBHbIX 2 CNOB OT HavansHoro agpeca 2102H B YB3 ¢ KOMMYHUKaLMOHHBIM agpe-
com 01H (Tabn. 2.2).

Tabnuua 2.2
KomaHgHoe coobueHue OTBeTHOE coobLeHue

ADR 0x01 ADR 0x01
CMD 0x03 CMD 0x03
CTtapToBbIl agpec AaHHbIX 0x21 Yncno gaHHbIX B banTax 0x04

0x02
Yuncno gaHHbIX B croBax 0x00 CopaepxaHue oaHHbIX No aapecy 0x17
0x02 0x70
CRC CHK low Ox6F CopaepkaHue gaHHbIX No agpecy 0x00
0x00
CRC CHK high OxF7 CRC CHK low OxXFE
CRC CHK high 0x5C

Koa komaHabl 0x06, 3anucb — 04HO CNOBO

Ucnonb3oBaHue JaHHOW KOMaHAbl He peKOMeHAyeTCA, TaK Kak 3arnucb HEKOPPEKTHbIX AaHHbIX MOXEeT
npuBecTn K oTkasy YbB3.

3anncb gaHHbIX BO3MOXHA TOSbKO MO agpecam nporpaMmMmpyemMbix napameTpoB (Tabnuua 1.5), 3a ucknoyeHu-
€M napamMeTpoB, NpuUBeAeHHbIX B Tabnuue 2.3.

Tabnuua 2.3.
YcTaHOBOYHbIE U CUMTLIBaeMble napameTpbl MapameTpbl kOAOB Apnpec
lMonHoe BpeMs paboTbl yCTPOMCTBA, CYTKM EbU 207
Bpemsa HapaboTku aBuratens, CyTku ECO 208
Kog goctyna nonb3oBaTens Laoc 209
Kog goctyna Hanagyuka PRS 210
BoccTtaHoBneHne 3aBoaCckMX NapaMeTpoB PPP 211
Bepcus ycTtpoincTtea rEL 217

3anucb napamMeTpa OCyLeCTBIIAEeTCA HE3aBUCUMO OT yCTaHOBﬂeHHOVI 3alunTbl Hanag4nka (3aﬂI/ICb no NInHNn
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CBA3U UMeeT 6onee BbICOKMIN NPUOPUTET).
[Mpn 3anucm HOBOro 3HaYeHMs NnapameTpa B s4enky, sawwmiieHHyto PMKYTT, napameTp aBToMaTU4eCKN BbIBO-
ONTCA U3 3TOrO pexmma.
3anucbiBaemble napameTpbl JOMKHbI ObITh KpaTHbI LWary, ykazaHHoMy B Tabnvue 1.5.
Onsa npumepa, 3anmcb 1000 (0XO3E8) B pernctp ¢ agpecom 0Xx00A0 B YB3 ¢ KOMMYHMKaLMOHHBbIM agpecom 01H.

Tabnuua 2.4
KomaHpgHoe coobueHue OTBeTHOEe coobLieHue

ADR 0x01 ADR 0x01

CMD 0x06 CMD 0x06

CtapToBbIN agpec AaHHbIX 0x00 CtapToBbIN agpec AaHHbIX 0x00
OxAO0 OxAO

[aHHble 0x03 [aHHbIe 0x03
OXE8 OXE8

CRC CHK low 0x89 CRC CHK low 0x89

CRC CHK high 0x56 CRC CHK high 0x56

Kog komaHabl 08h — guarHocTuka.

®yHkumnsa 08h obecneuvBaeT psa TeCTOB ANs NPOBEPKU CUCTEMbI CBA3M Mexay KomnbioTepoM u YB3, a Takke
ansa nposepkun pabotocnocobHoctn YB3.

®yHKUMA ncnonb3yeT none NoAMYHKLUN ANS KOHKPeTM3aLMmM BbIMONHAEMOro encTBus (TecTa).

TModgpyHkuyus 00h - eo3epam OaHHbIX 3anpoca.

JaHHble, nepefaHHbIe B Nofe AaHHbIX 3anpoca, AOMKHbI ObITb BO3BpaLLeHbl B MOMe AaHHbIX OTBETA.

Mpumep 3anpoca n oTBeTa NPUBEAEH HA pUCYHKe 2.3.

3anpoc
MoadyHkunA | MoadyHKkuMs | [aHHble | HaHHble
Apnpec DyHKUUA HB LB HB LB CRC LB CRC HB
01h 08h 00h 00h ADh 3Ch 98h 1Ah
OTteeT
MNoadyHkuMsa MNoadpyHkuns OaHHble DaHHble
Apnpec DyHKUUA HB LB HB LB CRC LB CRC HB
01h 08h 00h 00h ADh 3Ch 98h 1Ah

PucyHok 2.3 - [pumep 3anpoca 1 otBeTa noadyHkumm 00h - Bo3BpaT AaHHbIX 3anpoca.

IModgpyHkuyus 01h — pecmapm onyutli cesi3u.
MepudepuiiHbii nopT YB3 formkeH 6bITb MHULMANU3NPOBaH 1 BHOBb 3anyLLEH.
Mpumep 3anpoca n oTBeTa NPUBEAEH HA PUCYHKe 2.4.

3anpoc
MoadyHkuma | MNMogdyHkuma | OaHHbie | [aHHble
Anpec DyHKUUA HB LB HB LB CRCLB CRC HB
01h 08h 00h 01h 00h 00h B1h CBh

OTBeT He BO3BpaLlaeTcs
PucyHok 2.4 - lpumep 3anpoca u oteeTa noadyHkumm 01h - pectapT onumii CBA3MK.

2.4.4.5 CRC — KO UMKITMYECKOro KOHTPOSIS

KoHTponbHas cymma (CRC16) npenctaBnaeT cOOOM LMKIMYECKMI NMPOBEPOYHbIA KOA4 Ha OCHOBE MONIMHOMA
A001h. MepepatoLiee yCTPOUCTBO DOPMUPYET KOHTPOSBHYO CyMMY ONA BCeX GanT nepegaBaemoro CoobLLeHuUs.
MpuvHMMmatoLee yCTPONCTBO aHarnornyHbiM obpaszom hopMuUpyeT KOHTPOSIbHYHO CyMMY Ansi BceX GanT MpUHATOro
CcOoOOLLEHMS M CpaBHMBAET €e C KOHTPONbHOW CyMMOW, MPUHATOM OT nepepatowero ycrpowctea. [lpu Hecos-
nageHnm choOpMMPOBAHHON Y MPUHATON KOHTPOSIbHBIX CYMM reHepupyeTcst coobLleHre 06 owmnbke.

[Mone KOHTPONbHOW CyMMbl 3aHMMaeT gBa OanTta. KoHTponbHas cymma B coobLleHUn nepegaeTcs Mnaglnm
GanTtom Bnepea.

KoHTponbHas cymma chopmMupyeTcs No cneaytoLemMy anroputmy:

1) sarpy3ka CRC peructpa (16 6uT) eguHuuamm (FFFFh);

2) nckntovatowiee I ¢ nepebimn 8 Gutamm 6anTta coobuieHuns n cogepxmmbim CRC pernctpa;

3) caBur pesynbTaTa Ha oguH GUT BNpaeo;

4) ecnu copuraembin 6ut = 1, nckntovarowee NI cogepkumoro permctpa co 3HadeHmem A001h;

5) ecnu cagsuraembii 6ut = 0, NOBTOPUTDL LWar 3;

6) noBTOPATHL Warn 3, 4, 5, noka He OyayT BbINOMHEHbI 8 CABUIOB;

7) vckntodatowee VI co cnegytowmmm 8 butamm 6arita coobuueHms n cogepxmmbim CRC peructpa;

8) noBTOPATH Warn 3 — 7, noka Bce 6anTbl coobLLeHns He ByayT obpaboTaHbi;

9) KOHeUYHOe coaepXXMMoe perucTpa byaeT coaepXaTb KOHTPOSMBbHYHO CYMMY.
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Mpumep nporpammbl CRC reHepaumm koga ¢ ncnonb3oBaHneM s3blka C. PyHkuua 6epeT ABa aprymeHTa:
Unsigned char* data <- a pointer to the message buffer

Unsigned char length <- the quantity of bytes in the message buffer

The function returns the CRC value as a type of unsigned integer.
Unsigned int crc_chk(unsigned char* data, unsigned char length)
{intj;
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) * 0xA001; // LSB(b0)=1
else reg_crc=reg_crc>>1;
}

}

return reg_crc; }
2.4.4.6 Agpeca pernctpos
Afpeca permctpoB nsaMmepsieMbIx 1 BbldUCTisieMblx napameTpoB YB3 npueeneHsl B Tabnuue 1.4. Agpeca peru-
CTPOB MporpaMMmnpyemMbix napameTpoB npueeaeHsl B Tabnuvue 1.5.
[ononHuTenbHble PErMcTpbl U NX Ha3Ha4YeHWe NpuBeAeHbl B Tabnuvue 2.5.

Ta6bnuua 2.5
HanmeHoBaHue | Apnpec HasHayeHue MpumeyaHune
Pernctp coctosHna YB3 BitO0 | O-HeT aBapuu
240 1-aBapus (ko aBapuu B peructpe 241)
Bit1 | O - pene Harpysku BbIKIFOYEHO
1 - pene Harpysku BKNHOYEHO
Bit 2 | O—dbyHKUMOHaNbHOE pefie BbIKITHYEHO
1 - dyHKUMOHaNbLHOE pene BKIYEHO
Bit3 | O — noBTOpHOro Nycka He OygeT
1 — oxunpaetca AlNB
Bit 5-4 | Pexnm paboTbl yHKUMOHANBHOIO pene
00 - pene curHanusaumm
01 - pene BpemeHun
10 - 3Be3ga / TpeyronbHuK
Bit6 | 0— pexum PMKYT BbIkntOYeH
1 — pexxum PMKYTT BkntoyeH
Pernctp aBapun 1 241 Ha3Ha4yeHne 6uToB B Tabnuue 2.8 0-HeT aBapum
Pernctp aBapun 2 242 HasHayeHune 6utoB B Tabnuue 2.8 1-aBapus
XypHan aBapun
Kog aBapun 1 243 Kog aBapwuu no T1abn. 2.8
3Ha4yeHne napameTpa 1 244 3Ha4YeHne napameTpa no Tabn. 2.8
Bpemsi aBapuu 1 245 cTapluve ABa bauta
246 Mnagwuve gBa banta
Kog aBapun 2 247 Kog aBapwuu no Tabn. 2.8
3HayeHue napameTpa 2 248 3Ha4eHue napameTpa no tabn. 2.8
Bpems aBapum 2 249 cTapwue apa banta
250 Mnagwuve gBa banta
Kog aBapun 3 251 Kog aBapuu no T1abn. 2.8
3Ha4yeHne napameTtpa 3 252 3Ha4YeHne napameTpa no Tabn. 2.8
Bpems aBapuu 3 253 cTapluve ABa bauta
254 Mnagwve gBa 6anta
Kog aBapun 4 255 Kog aBapuu no T1abn. 2.8
3Ha4yeHne napameTpa 4 256 3Ha4YeHne napameTpa no Tabn. 2.8
Bpemsi aBapuu 4 257 cTapluve ABa bauta
258 Mnagwuve gBa banta
Kof aBapun 5 259 Kog aBapuu no T1abn. 2.8
3Ha4yeHne napameTpa 5 260 3Ha4YeHne napameTpa no Tabn. 2.8
BpeMsi aBapuun 5 261 cTapluve ABa bauta
262 mMnagwuve gsa banta
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MpnmeyaHwus:
1 Bpems aBapuu — 3TO BpeMsi, nNpoLlejllee ¢ MOMeHTa nogayun nutaHus Ha YB3 o MoMeHTa BO3HMKHOBEHMS aBa-
puun. ViamepsieTcst B MUHYTaXx.
2 lNpwu noctaeke YB3 nnu nocrne yctaHOBKM 3aBOACKUX NapameTpoB (M.2.4.4) BKypHan aBapum 3anucaH kog owmob-
kn 40 n 3HaveHne napametpa 10000.

2.4.4.7 O6bpaboTka oLNBOK CBSA3M

B cnydae BO3HMKHOBEHMSI OLUMOOYHOM CUTyaumm npu NpUHATAM Kagpa (owmbka naputeTa, owmbka kagpa,
owmnbka KOHTPOSbHOM cyMMbl) YB3 O0TBET He BO3BpaLlaeT.

B cnyyae BO3HWKHOBEHMS OWMOKM B chopmaTte vnv 3Ha4YeHUy nepefaBaeMblX OaHHbIX (HEMoOOEepXMBaeMbIl
koA doyHKkUMM 1 T. A.) YB3 npuHumMaeT kagp 3anpoca 1 bopmumpyeT OTBET C MPU3HAKOM M KoAoM omnbku. MNpusHa-
KOM OLUMOKM SIBNSIETCH YCTAHOBIEHHbIV B eQuHULY cTapluni 6uT B none dyHkumn. MNoa kog owmnbkm oTBOAUTCS OT-
AenbHoe none B oTBeTe. [pymep oTBeTa NpmBeaeH Ha pUcyHke 2.5.

Koabl ownbok npmeeneHsl B Tabnuue 2.6.

3anpoc - pyHrums 30h He nogoepKUBaeTCs

Appec DyHKUNA JAaHHbIe CRC LB CRC HB
01h 30h XXh XXh
OteeT
Agpec | ®yHkuus Kon CRCLB | CRCHB
OLWKOKN
01h BOh 01h 94h 00h

PucyHok 2.5 - [pumep oTBeTa nocre BO3HUKHOBEHNS OLLNGOKMN.

Tabnuua 2.6
Kopn Hassanme OnucaHue
OLINOKM
01h |ILLEGAL FUNCTION MpuHATBIN KOA PYHKUMM HE MOXeT OblTb o6paboTaH YB3
02h ILLEGAL DATA Afgpec OaHHbIX, yKasaHHbI B 3anpoce, He AOCTYNeH AaHHOMY noguu-
ADDRESS HEHHOMY

03h  |ILLEGAL DATA VALUE BenquH?, coAepxallascs B nore AaHHbIX 3anpoca, sBMseTca He Ao-
nyctumon senuynHon ansa YB3

04h  |SLAVE DEVICE FAILURE Moka YB3 nbiTancs BbINONHUTL 3aTpeboBaHHOE AeNCTBME, NpousoLuna
HeBOCCTaHaBnMBaemas oLmnbka

YB3 npuHAn 3anpoc n obpabaTtbiBaeT ero, Ho 310 TpebyeT MHOro Bpeme-
05h |ACKNOWLEDGE HW. OTOT OTBET NpefoxpaHseT BedyLLlero oT reHepauumn olwmnbku Tanmay-
Ta

06h | SLAVE DEVICE BUSY YB3 3aHaT obpaboTkom KOMaHAI. Benywmin gormkeH noBToputb CO0D-
LLieHne No3xe, Korga BegoMbii ocBoboanTca

07h NEGATIVE YB3 He MOXET BbINOHUTL NPOrpaMMHY (PYHKLMIO, NMPUHSTYIO B 3aMnpo-
ACKNOWLEDGE ce

2.4.4.8 [InctaHUMOHHOE ynpaBreHne apuratenem no nHtepdency RS-232/RS-485.

PaboTta YB3 B pexvmMe gUCTaHLUMOHHOMO ynpaBrieHnst onpeaensieTca napameTpom did.

Mpwn didd=0 guctaHUMOHHOe ynpasfieHne aBuraTenem 3anpeLueHo.

Mpu did=1 YB3 nocne nogaun nutaHusa paboTaeT Tak Xe, Kak U NPy BbIKIFOYEHHOM AUCTaHLMOHHOM yrpasre-
HUM (HopMarbHas paboTa YCTPOMCTBA), HO paspeLuaeTcs 3anuck B pernctp komaHg R_COMMAND.

Mpu did=2 YB3 BKNIOYMT ABUraTENb TOSIBKO NOCIE NOCTYNNEHNST COOTBETCTBYHOLLEN KOMaHAbl MO UHTEPAENcy
RS-232/RS-485.

3HadyeHne R_COMMAND yuutbiBaeTcs anroputmom pabotbl YB3 npu did=1, did=2. Ecnn did=0 n nonb3o-
BaTenb ycTaHaenueaeT did=1 vnn didd=2, To 8 R_COMMAND 6yget 3anucaH 0.

lMepeveHb BO3MOXHbIX YCTAHOBOK PErncTpa KomaHzg npueeaeH B Tabnuvue 2.7.

Ecnn did=1, To nocne BKMOYEHUA NUTaHNS B perMcTp komaHa byaet 3anvcaHa 1 (HopmanbHas paboTa ycTpomn-
ctBa). Ecnv dUd=2, TO nocne BKMIOYEHUSA NUTaHMA B perncTp komang 6yaet 3anucaH 0 (gBuraTenb BbIKIOYEH O0
NOCTYNSIEHMS KOMaHAbl Ha BKIOYEHME).

[Mpv aBapMMHOM BbIKMOYEHUM ABUraTens ogHOBpeMeHHbIM HaxaTneM kHornok DOWN, UP (npu ACd=2,ACd=3),

pernctp komang 6yget copoueH B 0.
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Ta6bnwuua 2.7
Peructp komaHg
R_COMMAND BbinonHsemble gencrTeuaA
Appec = 237
0 BblkntounTb asuratens. Ecnu gBuraTtenb BbIKMNIOYEH, TO 40 NOCTYNNeHna komaHabl Y Ha
BKIMOYEHME, ABUraTenb He BKNounTcd. Ecnv asuraTtens BKOYEH, TO ABuUratenbs OyaeT Bbi-
KIHOYEH.
1 HopmanbHasi paboTta ycTponcTBa.
Ecnn geuratenb Obin BbIKMNOYEH NO KOMaHAE AWCTAHUMOHHOIO ynpaBfeHus unu opgHoBpe-
MEHHbIM HaxxaTnem kHonok DOWN, UP (npn ACd=3) nnun npu BO3HMKHOBEHUN aBapumn, nocrne
KoTopor Bo3MOXHO AlB, To BkntodeHue gsuratene npu 3anmcn 1 B R_COMMAND npo-
nsonget vYepes Bpems AllB ¢ MOMEHTa BbIKITHOYEHNS ABUraTens.
2 [ocpoyHoe BkItoveHne apuratens. 3anncb 2 NpuMBeAET K BKIIOYEHUIO ABUratens 4o ucreye-
Hus BpemeHn AlB. NMocne BkntoveHns asuratens R COMMAND =1.

2.4.5 Cuctema aBapUnHbIX COCTOSIHUN
Mpy BO3HMKHOBEHMM aBapPUNHOrO coCTosIHNA YB3:
- Ha NHOUKATOP MHEMOHWKM BbIBOAUTCS KOA aBapum B COOTBETCTBMM C Tabnuuen 2.8;
- Ha MHAMKaTOp 3HA4YeHMs BbIBOOMTCS 3HAYeHME napameTpa, Mo KOTOPOMY BO3HMKIIO aBapuUMHOE COCTOSHUE
(ecnu gaHHoe aBapUMHOE COCTOSIHNE HE MMEET YMCIIEHHOrO 3HAYEHMs, Ha MHAMKATOP BbiBOAUTCS “---) ;
-3aropaetcs KpacHbin ceetoamon ABAPUA (NocTosiHHBIM cBeToMm, ecnu AlB He OygeT v Murarowmm, ecrniu

oxunpaetca AlB);
-pene Harpysku BbIKNo4aeTcs;

- (PyHKUMOHanbHoe pene BknoyaeTcd (npu rrS=0).

Ecnn YB3 onpegensieT HECKOMNbKO pasfiuyHbIX TUMOB aBapuii OQHOBPEMEHHO, TO KOAbl aBapuii 1 3HaA4YeHUs Na-
pameTpOoB BbIBOAATCA MOcrneAoBaTenbHO, OAMH 3a APYrnM.

Ecnu paspeweHo AlB, To Ha MHAOMKaTOp BbIBOASTCA KOAbl aBapui U Bpems, ocTasLueecs oo AlB (ecnv Bpems
OXMOaHWUS NO TENJTOBOW Neperpyske Apuratensi onblue BpemeHn AlB, TO BLIBOAWUTCA BPEMS OXUOaHUs).

Tabnuua 2.8 - Koabl aBapui

HaunmeHoBaHue aBapum MHemoHuka|3HayeHMe napameTpa | Agpec pe- Kog Appec pe-

aBapuu rucTpa 3Hade- |aBapum |rucrpa
HUS napameTpa N 6uTa
MakcumMarnbHasi TokoBasd B hasax A" MakcuMarsbHbIA TOK MO 300 0 241:0
dase

no TENSOBOW neperpyake AdE 301 1 241:1

OT 3aMblKaHWsi Ha 3emto (MO TOKY Hy- A TOK HyreBoW nocnego- 302 2 241:2

neBon nocneaoBaTensHOCTH) BaTENIbHOCTY

Nno npeBbILEHNIO KpaTHOCTU obpart- RO KoadhdpmumeHT obpat- 303 3 241:3

HOW MocnegoBaTenbHOCTM MO TOKY K HOW nocreaoBaTeribHO-

obpartHoM nocnegoBaTenbHOCTM MO cTn no Toky *100

HanpsHKeHuo

no obpaTHOM NocnegoBaTefnibHOCTM MO Ao TOK obpaTHoM nocne- 304 4 241:4

TOKY [oBaTeNbHOCTU

MUHUMarnbHas TOKoBas B pasax A 305 5 241:5

3aTAHYThIN NyCcK RPP TOK 306 6 241:6

OnoknpoBka poTopa APR TOK 307 7 241:7

Nno AOCTWXEHUIO Nopora TemnepaTypsbl =[] Temnepartypa B rpagy- 308 8 241:8

nepBoro garyvka cax

Nno AOCTWXEHUIO Nopora TemnepaTypsbl A2 TemMmnepartypa B rpagy- 309 9 2419

BTOPOro Aatyuka cax

no nopsiaKy YepeaoBaHus as ALY 310 10 [241:10

Nno HanM4ymno TOKOB NPU OTKITHOYEHHOM Afo TOK 311 11 [241:11

perne Harpy3ku (aBapusi KOHTakTopa)

no MUHUManbHOMY NIMHENHOMY Ha- AU . HanpsxeHue 312 12 [241:12

NPSXKEHNIo

no MakcMMarnbHOMY JIMHEWHOMY Ha- AU ° HanpsxeHune 313 13 |241:13

NPSXKEHNIo

no nepekocy as Ay " nepekoc 314 14 (241:14

Nno MUHUManbLHOMY COMPOTUBIIEHNIO Ar . COMpOTUBIIEHNE U30N4- 315 15 (241:15

n3onaumMm oOMoTOK ABuraTens Lmm
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MpogomkeHne Tabnumubl 2.8

HaunmeHoBaHue aBapum MHemoHuka|3HayeHMe napameTpa | Agpec pe- Kog Appec pe-

aBapuu rucTpa 3Haude- |aBapum |ructpa
HUS napameTpa N 6uTa

Nno aBapuu KaHamna AUCTaHLMOHHOro Ady 16 |242:0

yrnpaBneHns

aBapUNHbIA OCTaHOB ABuraTens 6e3 ERd 17 |242:1

BO3MOXXHOCTW NMOBTOPHOTO nycka

aBapuiHbIA OCTaHOB ABUraTesisi ¢ BO3- EOd 18 |242:2

MOXXHOCTbIO MOBTOPHOIO Nnycka OAHOB-

peMeHHbIM HaxaTrnem kHonok BBEPX

n BHN3

no K.3. Aatymka Temnepartypsbl 1 EoS 19 (242:3

no obpbIBY AaTynka Temnepatypbl 1 Eoo 20 |242:4

no K.3. gatyuka Temnepartypbl 2 EaS 21 |242:5

no obpbIBY AaTynka TemnepaTypbl 2 Eoo 22 |242:6

no obpbIBy ¢hasbl E WU 23 |242:7

2.4.6 XXypHan aBapUnHbIX COCTOSIHUN
Mpwn oTKNOYEHUN pene Harpysku B criydae aBapum, YB3 3anncbiBaeT B CBOK NaMsiTb KOA4 3TOW aBapuu, 3Hade-
HWe napameTpa, N0 KOTOPOMY MPOM30LLIa aBapusi U BPEMS ee BO3HUKHOBEHMSI.

MpunmedyaHue - Bpems aBapum onpeagenseTcs no BHyTpeHHUM Yacam YB3. Tak kak YB3 He nmeeTt BCTpOEHHOro
NCTOYHMKA NUTaHUS, TO BPEeMsi, B TeYeHne KOToporo Ha YB3 He Bbino nnutaHus, He y4nuTbiBaeTCs.

Yncno ogHOBPEMEHHO COXPaHSEMbIX KOO4OB aBapui - NaTb. [pyv BO3HMKHOBEHUWM NOCAEAYHOLNX aBapum, UH-
dhopmaumsi 06 aBapun 3anucsbiBaeTca Ha MeCTO CaMOl JaBHEN MO BPEMEHU aBapun.

[na npocmoTpa XypHana Heobxoaumo Haxatb kHorky 3AMN/CEP/BbIb.

Ceetognog YCTAHOBKA 3aroputcsa B MuraroLem pexume, a Ha uHaukatopel YB3 6yaeT BbiBedeHa nepsas
cTpoka u3 1abn.2.9. NpocMoTp XXypHana ocylecTBnsaeTca Haxkatuem kHonok BBEPX n BHUS.

[nsa BbIxoda M3 pexvma npocMmoTpa XypHana Heobxoaumo HaxaTb kHonky 3AlM/CBP/BbIb nnn Beixoa npo-
n3onget aBToMaTuydeckmn vyepes 30¢ nocre nocneaHero HaxkaTms Ha Kakyt-rmbo KHOMKY.

MHdopmauums 06 aBapum BelBOAMTCS Ha nHamkatopsl YB3 B BUae, npvBegeHHoM B Tabn. 2.9.

Ta6bnuua 2.9
BbiBoauTCA Ha MHOMKaTOp BbiBOAUTCA Ha MHOMKATOP 3Ha4YeHUsA
MHEMOHUKHN
“Adi” HOMep 3anuncu B xxypHare (1-nocrneaHas 3anucb No BPEMEHN)
XXX — MHeMOHVKa aBapun Mo YYY - 3HayeHve napameTpa no Tabn. 2.8
Tabn. 2.8 (ecnn 3HaveHne napameTpa HET BbIBOAMTCA “---“)
XXX — yacbl, npoweawme ¢ YY - MUHYTbI, NpoLlellve ¢ MOMEeHTa aBapum
MOMEHTa aBapuu

2.4.7 YnpaBneHue gsuratenem c nuiueson naHenu Yb3

B 3aBucumocTu oT 3HauveHus napameTpa ALd , BO3MOXHO ynpaBsrieHve pene Harpy3ku YB3 ogHOBpeMeHHbIM
HaxaTuem kHonok BBEPX n BHN3 (ecnu YB3 He HaxoauTcs B pexxume 6NOKMpOBaHUS KnaBnaTtypbl):

RCd=0 - HeT peakuuu;

RCd=1 (paspeLueH Nyck ABUraTens) - pene Harpysku BkUNTCs, ecnv Bpems AlB He ncTekno;

RCd=2 ( aBapuiiHOe OTKIIOYEHNE ABUraTensl) -perie Harpysku BbIKMYNTCSA C Bblaaden koga asapun “AARd”).
[MoBTOPHbLIN NyCK ABUraTens BO3MOXEH TOMbKO nocrie 06ectounBaHms 1 NoBTOpPHOW nogayv nutaHus Ha YB3;

RCd=3 (paspelueH Nyck n OCTaHOB ABUraTernsi) - pene Harpysku oTknovaeTca ¢ Bolgadven koga “A0d”. [1na Bknto-
YeHust Heob6xoaMMo NOBTOPHOE HaxaTue kHornok BBEPX n BHUS.

MpumedyaHwue - lNpu Bbibope NnapameTtpa “APd=0" (nocne nogaym NUTaHWUst NyCK ABUraTens BPYYHYH C NMLIEBON
naHenu YB3) n “ALd=0" (ynpaBneHune gsuratenem BPy4YHYH 3anpeLLeHo) pene Harpy3ku He BKITHOUUTCS.

3. TEXHUYECKOE OBCIY>XUBAHUE

3.1. MEPbI BE3SOINACHOCTHN 5
SAMNPEWAETCA YCTPAHEHWE HENCIMPABHOCTEW, TEXHUYECKOE OBCITY>KMBAHWE U NMPOBEE-
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HME MOHTAXHbIX PABOT BE3 OTKIMHOYEHUA YCTPOWCTBA OT CETU

YCTPONCTBO HE NpeAHasHa4YeHo Ans sKennyatauumn B YCNoBusaxX Bubpaumm n yaapos.

He pgonyckaeTcs nonagaHve Brnarv Ha BXOAHbIE KOHTAKTbl KNEMMHbLIX KONOAOK M BHYTPEHHWNE 3NEMEHTbI YCTPOWCT-
Ba.

He pgonyckaeTtcst MCNonb3oBaHMe YCTPOWCTBA B arpeCCUBHbLIX Cpefdax C COAEPKaHUEM B BO3QYyXe KUCIIOT, Lie-
nioyen, Mmacen u T. n.

NOOKNMKOYEHUE, PEMYNMPOBKA N TEXHUYECKOE OBCNY>KVBAHWE YCTPOWCTBA OOMKHbI NMPOU3BO-
ONTbCA TONbLKO KBANNOULIMPOBAHHBLIMI CIEUNATTIMCTAMU, N3YYUMBLLUMI HACTOALLEE PYKOBOOCTBO
MO SKCINYATALUN.

3.2 MOPAQOK TEXHUYECKOIO OBCNY>KNBAHNA

PekomeHayemMasi neproanyHOCTb TEXHNUYECKOTO OBCNYXUBaHUS - KaXKble LUECTb MECSLEB.

TexHuyeckoe obCnyXnBaHME COCTOUT M3 BU3yarbHOIO OCMOTPa, B XOAEe KOTOPOro MpOBEPSIETCA HAOEXHOCTb
nogcoeauHeHus NpoBoaoB k knemmam YB3, oTcyTCTBME CKOMOB 1 TPELLMH Ha ero Kopryce.

4. TPAHCINOPTUPOBAHUE U XPAHEHUE

YB3-302 B ynakoBKke Npou3BOAUTENS OOMMKHbI XPAHUTBCA B 3aKPbIThIX MOMELLEHUSIX C TEMMEpPaTypon OT MUHYC 45
00 +75 °C 1 OTHOCUTENBLHON BraXXHOCTL0 He Gonee 80 % npu OTCYTCTBMM B BO34yXe NapoB, BPeAHO AENCTBYHOLLMX Ha
YMakoBKYy U MaTepuarnbl yCTPONCTBA.

Mpu TpaHcnopTupoBaHmn YB3-302 notpebutens ormkeH obecneyntb 3almTy YCTPOMCTBA OT MEeXaHWYeCKMX
NOBPEXOEHNN.

5. CPOKU CNYXKBbl U TAPAHTUMN N3TOTOBUTENA

5.1 MapaHTUHbINA CPOK SKCMyaTauumn nagenusi coctaBnsaeT 36 MecsaueB CO OHA NPOAAXM.

B TeuyeHwme rapaHTMINHOrO cpoKa 3KCnyaTaumm NpoM3BoanTenb 6ecnnaTtHo PEMOHTUMPYET U3Aenne npu co-
onogeHnn notpebutenem TpeboBaHmii PykoBogcTBa no akcnnyatauum.

5.2 lagenuve He NnognexuT rapaHTUMHOMY OOCNYXXMBAHWUIO B CIEAYIOLNX Cry4vasX:

OKOHYaHWe rapaHTUUHOIO CpoKa; Hann4ymMe MexaHN4YeCcKUX NOBPEXAEHWIA; HAanM4Yne crneaoB BO3OenNCTBMSA Bnaru
Unn nonagaHne NOCTOPOHHUX NPEAMETOB BHYTPb U3OENUSA; BCKPbITME N CAMOCTOSTENbHBIN PEMOHT U3OENUS;

NnoBpeXaeHne, BbI3BaHHOE 3NEKTPUYECKMM TOKOM MO0 HanpskeHMeM, 3Ha4YeHNs KOTOPbIX Obinn Bbile yKa-
3aHHbIX B PykoBOACTBE MO aKCnyaTauum.

5.3 MNapaHTuiHoEe obCnyxmBaHMe NPOM3BOANTCS MO MECTY NpMobpeTeHMS.

5.4 lapaHTNs Npon3BOAUTENSA HE PacrnpOCTPaHSAETCHA Ha BO3MELLEHUSA NPSIMbIX U HENPSIMbIX YObITKOB,

yTpaT unn Bpeaa, CBsA3aHHbIX C TPaHCMOPTMPOBKOM M3AENNA A0 MecTa NpuobpeTeHnsa nnmn go Npons3BoauTENs.

5.5 lNMocnerapaHTuiiHOEe obcnyXnBaHue (No AeNCTBYOLWNM Tapudam) NPon3BoanTCs NPOU3BOAUTENEM.

Y6enutenbHas npocbba, Npy Bo3BpaTe U3Aenvs Unu nepenade U3nenvs Ha rapaHTMinHoe unu nocrierapax-
TUIiHOe oBCnyXuBaHue, B None CBeAEeHU 0 peknaMaumnsax noapobHO ykasbiBaTb NPUYMHY BO3BpaTa.

6. CBMOETENBLCTBO O NPUEMKE

YHuBepcanbHbIn 6ok 3awwmTbl anektpoasuratenen Yb63-302 Ne N3roTOBSIEH M NMPUHAT B COOTBETCT-
BUW C TpeboBaHMSIMIN OENCTBYHOLLEN TEXHUYECKON JOKYMEHTALMN U NPU3HAH rOAHbBIM OS5 SKChyaTauui.
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KpuBas o4eHb 06paTHO 3aBUCHMOIA BLIEPXKKM BPEMEHH

KpuBan cTaHaapTHOM 06paTHO 3aBUCUMON BbifiePXKH VIT unu gnurensHo o6paTHOi 3aBMCMMON BbIAEPKKM
Bpemenu SIT
BpemeHu LTI
t(cex)y t(cek)a
100,0 100,0¢
10,00, 10,00
lxkpuBas | =1 cek
r
1,00 1,00
lc lic
0,10 3 0,10 >
0 100 p 10 100
KpuBas ype3BbivaiHO 06paTHO 3aBUCHMMON BbIAEPKKM KpuBan ynktpa 06paTHO 3aBUCMMON BbIZepXKN
Bpemenu EIT Bpemenu UIT
t(cex) 4 t(cex)
1000,0 : 1000.04‘
100,00 100,
10,00, 10,00
1,00 1,00
llc /lc
0,10.
0,10 10 1 1




Kpusas Bbigepxku Bpemenu RI

t(ce
1{1,0
kpuBasa T =1 cdk
1,0
0.1 10

ob
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NMPUNOXEHMUE 2 - PaboTta YB3 no ynpaBneHuto gBuratesniemM ¢ nepekntovyeHneM ooMOTOK Npu nycke
13 3Be34bl B TPEYrONibHUK.

Ecnv 0o BkoYeHUsA ABuratensi He TpebyeTcsa M3MepsATb COMPOTUBMEHME MU30MALUMN OOMOTOK OTHOCUTENBHO
Kopnyca asuratens, To gonyckaeTcd nogkntodaTte YB3 no ynpolleHHon cxeme B COOTBETCTBMM C pUCYHKOM [11.

Ecnu po BknioveHusa apuratens TpebyeTcs u3amepeHne ConpoTUBIIEHNS N30MsuuMmn 0BMOTOK OTHOCUTENBHO KOp-
nyca, To nogkntoyeHne Yb3 [OMmMKHO COOTBETCTBOBATL PUCYHKY [12.

Mpu pabote YB3 B pexume 3Be3na-TpeyroribHUK SOMNYyCKaeTCs ynpaBreHne ABuraTenieM cnegyrolmmm cnoco-
Gamu: - BbIKMOYEHWE/BKMOYEHE [ABUraTtens BHELIHVWM aBToMaToM (nyckaternem) OLHOBPEMEHHO CO CHATU-
em/nogayen nutaHua YBS3;

- ynpaBneHve gBuratenem ¢ nuueBov naHenn Yb3;

- ynpaBneHve asuratenem no nHtepdency RS-232/RS-485.

KaTeropuyeckun 3anpellaeTcs BbIKMOYEHE ABUraTens BHELWHUM aBTOMaToM (nyckatenem) 6es cHATMSA nuTa-
Hus ¢ YB3. Kak ucknioveHne, onyckaeTcs nocrne OTKMIOYeHUst ABMraTensi BHELUHUM aBTOMaToM (nyckarenem), go-
NOSIHUTENBHO BLIKMIOYMNTL ABUratesnb ¢ nuueBon naHenun YB3 nnn no untepdericy RS-232/RS-485 Bo nsbexxaHune
NPSIMOro nycka Ha TpeyronbHUKe.

L1

L2
L3
N
[ X1 YE3-302 X1-2 | K1 K2
271 11 I_\th K2-nc 1 | | |
28ls | 2 K2-com |2 I
30 13 — K20 3
315 N K11 Kl-1-nc |4
K1-1-com |5
33| GND — Ki-l-no 6
34 B RS-485 —_Ki2| K1-2-nc | 7
35| A RS-485 K1-2-com | 8
—— Ki2no |9
% GND a
O AN_U Tib 14 . . .
Tle 15 T1 T2 T3
“| GND T2b 16
45 AN_| T2e 7 b
T3b 18
28 GND T3e 19 f
R1 I3 49 temp_dat2:1 F 23 . T4
PthOE 50| temp_dat2}2 b
51 GND =
R2 [ 1% emp datl R_iz 25
PTC _ Rz N |26
X2 J
TXD_rs232 2 S S
RxD_rs232 3 Ny K Yy K2
GND_RS232
UL\V1| W
u2( vz w

K1 — nyckatenb BkntoveHns 06MOTOK ABUraTens TpeyronbHUKOM
K2- nyckatenb BKMOYEHU 0OMOTOK ABUraTens 38e3nomn

PucyHok - 1. Cxema BkntoveHnsa YB3 anst paboTbl ABUratens ¢ nepekrnoyeHnemM 3sesaa — TpeyrofbHUK
npu OTCYTCTBMM KOHTPONA U30MsUMn aBuratenst
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L1
L2
L3
N
[ X1I-1 X1-21
oHTHanmMeHoBaHue| YB3-302 HaumeHoBaHYKoH: K1 K2
7] 11 5—1K2-nc 1
330 5.2 o 1 K2-com g K3 K4 KS
13 1 K2-na o \© O
815 N W Kil-1-nc |4 N . K3-1 | | | | | |
° 1 K1-1-com| 5
B3 | GND 1K1-1-no_| 6
34 B RS-48 K12 K1-2-nc g
5| A RS-48 =41 K1-2-com
Kl-2-no |9 a c e KL ke ke
B9 | GND I — N
o [ AN U Tih 14—>a . . . >
Tle 18 2>b | REE hEE RE
44 | GND T2h 16 C
a5 | AN | T2e 17 d
T3h 18— b —
18 [GND T3e 19
R1 49 | temp dat2-1 - o
PthOESO temn_datd-2 it 2 § T4
Y = w— L -
PTC 1t 62 | temn dat R iz N 0l
X2
HanmeHoBaHn KoH $ l
TxD_rs232| 2 A A\
Rx)"r323] 3 b K4-1 K5-1
GND RS2|4
Ul&/i w
j: M
u2(v2| W

K1- npomexxyTouyHoe perne BKYeHUs 0OMOTOK ABUraTens TpeyronbHUKOM
K2 — npomexyTouyHoe pere BKIveHUs 0OMOTOK ABUraTens 3Be3nom

K3- nyckatenb BKIOYEHUS ABuratens

K4 — nyckatenb BKMOYEHMSI 0OMOTOK ABUraTens TpeyronbHNUKOM

K5- nyckatenb BKMHOYEHNs1 0OMOTOK ABuraTens 3se3non

PucyHok - INM2. Cxema BkrntoveHnsa YB3 ans paboTbl ABuratens ¢ nepeknoveHnem 3sesaa — TPeyrosibH1K C
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