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PYKOBOACTBO MO 3KCIMIYATALUUA
NACIMOPT

YBaxaembin nokynartenb!

Mpeanpuatue "HoBaTek - AnekTpo” 6narogaput Bac 3a npuobpeTeHne Hawlen NpoayKLuUn.
BHumaTenbHo usyuyuB PykoBoacCcTBO No 3aKkcnsyaTtaumm, Bol cmoxeTe npaBUnNbHO
nonb3oBaTtbcA usgenmemMm. CoxpaHante PykoBoacTBO Mo 3Kcnsyatauum Ha NpoTsXKeHUn Bcero
CpoOKa cnyx0bl usgenus.

r. CaHkr-lNeTepOypr www.novatek-electro.com


http://www.novatek-electro.com/

~2~

COOEPXXAHUE
1 HABHAYEHUWE N3OENTNA 5
1.1 O6LKne nonoxeHus 5
1.2 NameHeHns B xapakTtepucTtukax n paborte Y63-306M B 3aBUCMMOCTM OT BEPCMM NPOrpaMmbl 6
1.3 OpraHbl ynpaBneHusi, rabaputHble U yCTAaHOBOYHbIE pa3mepbl 6
1.4 YcnoBusa skcnnyaTtauum 7
2 KOMIMJIEKTHOCTb 8
3 TEXHUYECKNE XAPAKTEPUCTUKA 8
3.1 OCHOBHblE TEXHUYECKNE XapaKTEPUCTUKN 8
3.2 N\amepsiemble, BbluMCnsieMble, cneunanbHble U cnyxebHble napameTpbl 9
3.3 lNporpammnpyemble napameTpbl 11
3.4 OYHKUMN 3aLMUTDI 19
3.4.1 Bugbl sawut 19
3.4.2 MakcumanbHasi TokoBas 3awmTa B dpasax 20
3.4.3 3awmTa oT 3aMblKaHU Ha 3eMII0 20
3.4.4 3awmTta no ToKy o6paTHOM NocrneaoBaTeNbHOCTU (MepeKocy) 20
3.4.5 3awmTta no MUHUManNLHOMY (PasHoOMYy TOKY 21
3.4.6 3aTaHyTbIN NyCK 1 GIOKMPOBKA poTopa 21
3.4.7 3awmTa no TENNOBOW Neperpyske 22
3.4.8 3awmTa oT neperpesa o6GMOTOK 22
3.4.9 3awmTa no HanpsPKeHUto 23
3.4.10 3awmTa no nopsaky YepenoBsaHus das 23
3.4.11 3alyuTta No CHWKEHUO YaCcTOThbl CETU 23
3.4.12 3aluTa no noBbILLEHUIO YacTOTbl CETU 23
3.4.13 3awmta N0 MMHUMANBLHOMY COMPOTUBIIEHUIO M30MSIUMM OOMOTOK ABUraTens 23
3.4.14 3awwTa no obpbiBy (MponagaHuto) asbl (dhas) Asuratens 23
3.4.15 KoHTponb ncnpasHOCTU BHeLWHero MM 24
3.4.16 3awwmrta no npesblweHnio KHY (3awmta cTtaHka-kavarnku oT HeypaBHOBELLEHHOCTW) 24
4 ONMNUCAHNE N3OENNA 25
5 CMNONb30OBAHUE MO HABHAYEHUIO 25
5.1 lNogrotoBKa K UCMOJIb30BaHUIO 25
5.1.1 lMNogroToBKa K NOAKITHOYEHUIO 25
5.1.2 Beibop TpaHcdopMaTopoB ToKa 25
5.1.3 O6Lwme ykaszaHuns 25
5.1.4 MNopakntoveHne nagenus 26
5.2 YnpasneHue nsgennem 28
5.2.1 Pexwumbl ynpasneHus n coctosHua Yb3-306M 28
5.2.2 CocTtosiHune NMpocMoTp namepsaemMbix 1 BbIYMCASIEMbIX NapamMeTpoB 28
5.2.3 Pexwvm BnokvpoBaHue knasmatypbl 29
5.2.4 Pexxum MKYT1 29
5.2.5 Pexum YpoBeHb nonb3oBartens 29
5.2.6 Pexxnm YpoBeHb Hanag4uka 30
5.2.7 YcTaHOBKa 3aBOACKMX NapaMeTpoB 31
5.2.8 YcTaHoBKa TeKyLLEero BpeMeHu 31
5.2.9 Cbpoc aBapui ¢ nuueson naHenu Yb3-306M 31

YB3-306M HOBATEK-3JIEKTPO



5.2.10 CBpocC CHETUMKOB 3HEPTUN 31
5.3 Vicnonb3oBaHue usgenus 32
5.3.1 PaboTta YB3-306M 00 BKOYEHMS pene Harpysku 31
5.3.2 Pabota YB3-306M nocrne BKMOYEHUS perie Harpy3kn 1 BKIOYEHUs ABuratens (nosiBneHms

TokoB 6onbLie 10% HOMUHaNBHOro Toka ABuraTens) 32
5.3.3 Paborta 3awmTbl No npesbiweHntio KHY (3awmrta cTaHka-kayankm oT HeypaBHOBELLEHHOCTHN) 33
5.3.4 Pabota pyHKUMOHanNbLHOro pene 33
5.4 Pabota YB3-306M coBmecTHoO ¢ 1K 34
5.4.1 TpoTokon cBA3n N nHTepdenc 34
5.4.2 MNapameTpbl KOMMYHMKaLUN 34
5.4.3 NpoToKON KOMMYHMKaLNN 34
5.4.4 Koabl komang 35
5.4.5 KOHTpOnb KOPPEKTHOCTU nepeagaydn naketa gaHHbIX 37
5.4.6 Agpeca pernctpoB 38
5.4.7 Pernctpbl napaMeTpoB BpeMEHU 38
5.4.8 ObpaboTka oLIMboK CBA3M 39
5.4.9 Pexxum [uctaHumnoHHOEe ynpasneHne asuratenem no uHtepdency USB/RS-485 39
5.4.10 Komanga "CEPOC ABAPU" 40
5.4.11 Komanaa "MOBTOPHbBIV CTAPT YB3" ("RESTART") 40
5.4.12 YcTtaHoBka 3aBoackux napameTtpoB YB3-306M no nHtepdency MODBUS 40
5.5 OnucaHne aBapuiiHbIX COCTOSIHUI 41
5.6 MNpocmoTp XKypHana aBapun 42
5.7 YnpaeneHue asuratenem ¢ nuueson naHenun Yb63-306M 43
5.8 YnpasneHue gsuratenem no aHanoroBbiM BXo4am 43
5.9 YnpaeneHue geuratenieMm no Bxo4dy And NogkniodeHnst gartymka Temnepatypbl 1 (PTC-1000) 43
6 TEXHUYECKOE OBCJTYXXBAHNE 43
7 CPOK CITYXXBbl M TAPAHTUA U3FOTOBUTENA 44
8 TPAHCIMOPTUPOBAHUE N XPAHEHWE 44
9 CBMOAETENBLCTBO O NPUEMKE 44
10 CBEOEHMA O PEKITAMALMAX 44
Mpunoxexne A TPAGUKN SALLINTLI MO TOKY C 3ABUCUMOW BbIOEPXXKOW BPEMEHW 45
Mpunoxenne b PABOTA YB3-306M MO YIMPABJIEHUKO OBUTATEJIEM C NMEPEKNKOYEHNEM

OBMOTOK MNPU MYCKE CO 3BE3[bl B TPEYTOJIbHUK 47

HOBATEK-3JEKTPO YB3-306M



~4 ~

BHUMAHUE! BCE TPEBOBAHUA PYKOBOACTBA MO 3KCHMJNYATAUUU OBA3ATEINIbHbI ANA
BbIMOJIHEHUA!

NMPEAOCTEPEXEHUE - HA KIEMMAX W BHYTPEHHUX J3NEMEHTAX W3OENNA
A NMPUCYTCTBYET OINMACHOE OJ1A XKN3HW HANPAXXEHUE.

ONA  OBECMEYEHWA BE3OMACHOW 3KCMNYATAUMW  U3OENMUA KATEFOPUYECKMU
3AMNPELLAETCA:

— BbIMOJIHATE MOHTAXHbIE PABOTbI 1 TEXHUHECKOE OBCIYXXMBAHVIE BE3 OTKINIOYEHUA
U3OENUA OT NUTAIOLLEN CETWU;

— CAMOCTOATEJIbHO OTKPbIBATb M PEMOHTUPOBATb U3OENUE;
— OKCIIMYATUPOBATb U3AOEJIME C MEXAHUYECKUMW MNMOBPEXOEHNAMKW KOPITYCA.
HE OOMYCKAETCA NOMAAJAHME BOObl HA KNEMMbI N BHYTPEHHWE 3NEMEHTbI USOENWA.
Mpun akcnnyatauum n TexHU4eckoM obcnyxuBaHun Heobxoaumo cobrogaTe TpeboBaHMS HOPMATUBHbIX

OOKYMEHTOB:

«MpaBuna TeXHNYEeCcKom IKCnyaTaLMmn 3IeKTPOYCTaHOBOK NoTpebutenemny,
«[MpaBuna TexHWkM 6e3onacHOCTN NpU 3KCMyaTaumm 3NeKTPOYCTaHOBOK NOTPeGUTenen»,
«OxpaHa Tpyaa npu aKkcnnyataumm aneKTpoyCTaHOBOKY.

MogkntoveHwue, perynmpoBka Wn TexHU4YecKoe O6CJ'Iy)KI/IBaHI/Ie n3genna AOOJDKHbl  BbINOJIHATLCA
KBaJ'II/I(bVILI,I/IpOBaHHbIMI/I cneunanmncrtamMmu, n3yvymelLMMn Hactosllee PyKOBOD,CTBO no aKcnnyaTtauyunn.

I'IpM CO6J'II‘OD,eHI/II/I npasui aKkcnnyatauun n3genune ©e3onacHo Ana ncnosib30BaHUA.

YB3-306M HOBATEK-3JIEKTPO
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HacTosiwiee PykoBOACTBO MO 3KcnnyaTauum npegHasHayeHo AN O3HAKOMITEHWsI C  YCTPOWCTBOM,
TpeboBaHMsiMn No 6e3onacHOCTM, MOPSIAKOM SKChyaTauum n obcnyxmuesanna YHuBepcanbHoro 6soka sawutbl
anekTpoasuratenewn ctaHka-kavankv Yb3-306M (ganee no tekcty «usgenver, «YB3-306M»).

COKpal.I.IeHMSI N TEePpMUHDbI.

AlNB -

aBTOMaTn4eCcKoe NoBTOPHOE BKITHOYEHUNE;

MI1 — marHUTHbIN NycKaTenb;
MK — nepcoHanbHbIN KOMNbIOTEP;
TT — TpaHcdopmaTop TOKa;

KKHN —

Xungkokpuctannmyeckun nHamkatop (B Tekcte KK nnn nugukartop);

MKYIN — MyHMManbHOe KONMYeCcTBO YCTAHOBOYHbLIX NapameTpoB (MPUMEHSETCA B CIOBOCOYMETAHUAX —
pexxum MKYI vnu cnvcok MKYT);

lct — HOMMHanbHBIM TOK TT (3agaeTcs NpyU UCNOMb30OBaHWW BHewWwHUX TT, Hanpumep, ecnv TT Tuna
T-0.66 300/5, To Ict paBeH 300 A);

In — HOMWHanNbHLIM TOK ABuratend. Kak npaBuno, 9TO 3HaYyeHWe TOKa, KOTOpOoe yKasaHO Ha LuIbauke
asuraTtens, HO, B 3aBUCMMOCTM OT YCIOBMWI 3KCnyaTauumn, MoXeT BbITb YCTAaHOBMNEHO ApYyroe 3HaYeHne ToKa,;

K3 — kopoTkoe 3amblkaHue;

LY — oucTaHuMoHHOE ynpaBneHue;

KHY — koo dpuLMEHT HeypaBHOBELLEHHOCTW CTaHKa-Kadanku;

IOKM -

SJ'IeKTPOKOHTaKTHbIIZ MaHOMETP.

1 HASBHAYEHUE U3OENUA

1.1 O6wume nonoxeHus

YB3-306M gBnsetca (QyHKUnoHanbHbiM aHanorom YB3-306. Ho B YB3-306M ans cesasum ¢ MK
ucnoneayetca nHtepcerc USB Bmecto RS-232.

YB3-306M npedHa3Ha4eH Ons.

3alUNTbl aCUHXPOHHbLIX anekTpoasuraTenen MoLwHocTeo oT 2,5 oo 315 kBT npu ncnonesoBaHum
BHELLHMX CTaHO4aPTHbIX TOKOBbIX TPAHCHOPMATOPOB C BbIXOAHBIM TOKOM 5 A;

KOHTPONS ypaBHOBELLIEHHOCTM CTaHKa-Kavanku;

MOCTOSIHHOTO KOHTPOSS NapameTpoB CETEBOr0O HanpshkeHus, delicmeyrowjux 3Ha4eHUN asHbIX
(nnHerHbIX) TokoB TpexdasHoro anekTpoobopyaoBaHna 400 B 50 My n npoBepkn 3HayeHus
COMPOTUBEHUS U30NSALNN ANeKTpoaBUraTenen.

N3penue moxeT paboTatb B CETSX Kak C N30SIMPOBaHHOW, TaK U rMyxo3a3eMieHHON HEUTParblo;

YB3-306M obecneyueaem 3awjumy anekmpodeuzamersiel:

npu HekavyeCTBEHHOM CETEBOM HanpsiKeHun (HeAOMyCTUMbIE CKayku HanpskeHus, obpbiB dhas,
HapyLleHne 4epeaoBaHus n cnivnaHue das, nepekoc asHbIX/MUHENHBIX HAMPSHKEHNN, CHUKEHUE
4YacTOTbl CETU HWXKe 3aaHHON 1 (UNK) NOBbIWEHME YAacTOTbl CETU Bbille 3a4aHHON);

nNpu MexXaHN4eCcKux neperpyskax (CUMMeTpUYHLIN neperpy3 no dasHbIM/IIMHENHBIM TOKaM);

npwv NpeBbiLleHn Nopora TOKoM obpaTHON NocneaoBaTeNbHOCTY;

npy HecUMMETPUN asHbIX TOKOB 6e3 neperpysa, CBA3aHHOW C HapyLUEHWEM M30NAUUN BHYTPU
asuratena w/vnu noasogdulero kabensa (cpaBHeHWe KoadhdUUMEHTA HECUMMETPUM TOKa Mo
obpaTtHoOM nocrnegoBaTenbHOCTU € KOAMIULMEHTOM HECMMMETPUM HanpsikeHuss o obpaTHon
nocnegoBaTenbHOCTH);

npy MCYE3HOBEHUN MOMEHTA Ha Barny anekTpoasuratens («Cyxom xoa» — AN HacoCOB) — 3awuTa
Nno MMHMMAanNbHOMY MYyCKOBOMY W/unn paboyemy TOKy;

npv 3aTAHYTOM NycKke ABuraTens unm 6nokMpoBke poTopa;

npy HeJOMyCTUMO HU3KOM YPOBHE U30NAUMM MeXAy CTaTOpOM M KOpnycoM Asuratens (nposepka
nepep, BKNOYEHNEM);

npu 3aMblkaHUN Ha «3eMIo» 0OMOTKM cTaTopa BO BpeMsi paboTbl — 3almTa MO TOKaM YTEYKM Ha
«3EeMITo»,

npu TENNOBOW Neperpyske ABuratens;

npu neperpese 0OMOTOK (onpegensaeTcd TemnepaTypa o6MOTOK NPU UCMONb30BaHUN BCTPOEHHbIX B
ABuratenb TemnepaTypHbIX AAaTYMKOB WK Temnepatypa Kopryca npu MCMONb30BaHMN BHELLHUX
TemnepaTypHbIX 4aTYMKOB).

Mo kaxgomy TUny 3aLmTbl BO3MOXHO 3anpelleHre n paspellerne AlNB Harpysku.

N3penune obecneunBaeT 3awwmTy anekTpoobopyaoBaHUa nyTem ynpasneHus katywkon Ml (koHTakTopa).

YB3-306M onpegensieT HanuuMe TOKOB ABUraTens npu OTKKOYEHHOM perie Harpy3ku (Npu OTKMHOYEHHOM
pene Harpysku u (pyHKUMOHANbLHOM perne B pexume 3Be3da — TPeyrosibHuK), B aToM cnyyvae YbB3-306M
WHAOMLMPYET aBapuio BHELLHEro KOHTaKTopa, BKMYatoLwwero agBuratens, 40 TexX nop, noka uagenuve He bypet
BbIKITFOYEHO.

HOBATEK-3JEKTPO YB3-306M
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YB3-306M obecneyusaem ynpaesieHue 3jiekmpodeu2amensimu:
— no aHanorosbiM Bxogam "0 — 20 mA" n "0 — 10 B™;
— Mo BXoAy ANs NOAKMNoYeHns gatyuka Temnepatypbl 1 (PTC-1000);
— MO KaHanam AuCTaHLMOHHOro ynpaeneHust (MHTepdencobl USB n RS-485);
— KHomnkamu Ha nuueson naHenn YB3-306M.

Cessb
YB3-306M obecneumnBaer:
— ynpaserfeHWe n nepegadvyy napameTpoB Mo uHtepdency RS-485 B COOTBETCTBUM C MPOTOKOSIOM
MODBUS;
— ynpaBneHue n nepegayvy napameTpos no nHtepdgency USB.
MpumeyaHue — OgHoBpeMeHHoe ncnornb3oBaHue RS-485 n USB HEBO3MOXHO.

[Ona pa6otel YB3-306M c K mMoxeT 6bITb ncnonb3oBaHa nporpamma “lMaHenb ynpasnenus YB3-3067,
pasmelleHHass Ha caute KomnaHum  “HosaTtek-Onektpo  (http://novatek-electro.com/programmnoe-
obespechenie.html).

Mporpamma “lNaHenb ynpaenenus YB3-306” npegHasHayeHa Ans KOHTPOMsi COCTOAHUS M cbopa AaHHbIX C
YB3-306M no wuHTepdpericam cBasm USB unn RS-485 (npotokon MODBUS). [Mporpamma nossonsieT
COXpaHATb (3arpykaTb) pasnuyHble HACTPOMKM M3Oenusi, BecTu cOop AaHHbIX W COXPaHATb WX Ans
AanbHenwero aHanu3a. CoxpaHeHHble [aHHble MOXHO npocMmaTpuBaTb B BuAe rpadukoB, COMNOCTaBMASA
napameTpbl Apyr C Apyrom.

Mpadunyeckmn nHTepgenc naHenn ynpaBneHns no3BonsieT B pearlbHOM BpeMeHu Habntogatb Tekyliee
COCTOSIHME pas3nunyHbIX NapaMeTpoB uagenus. mbkas HacTponka nHTepdenca No3BonseT NOACTPOUTLCH Moa
TpeboBaHus ntoboro nonb3oBaTens.

MpumevyaHne - [Ons pabotel ¢ UBZ-306M ponyckaeTcs WCNONb3oBaHME MporpamMm, paspaboTaHHbIX
nonb3oBatenem. CrneayeT yuuTbiBaTb, YTO AN YNpPaBReHUs U nepefayv napameTpoB no uMHTepdency USB co
ctopoHbl K ucnonesyetca suptyanbHeln COM-nopt. COM-nopT moxeT 6blTb co3gaH apansepom "USB-serial-
Novatek" c carta komnanum “HOBATEK-3NEKTPO® unu niobeim apyrum gparisepom mogyns CH-340.

1.2 U3ameHeHus B xapakTepucTukax u paborte Y63-306M B 3aBUCMMOCTU OT BepCuUM NporpamMmbl
Ecnn Bepcusa nporpammbl 10 M MeHee, TO WU3MEHEHUS B XapakTepuctukax u paboTe wusgenus
OTCYTCTBYIOT.

1.3 OpraHbl ynpaBneHusi, rabapuTHble U YCTaHOBOYHbIE pa3Mepbl
1.3.1 NabaputHble 1 ycTaHOBOYHbIE pa3mepbl YB3-306M npuBeaeHbl Ha pucyHke 1.1
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PucyHok 1.1 — NabapuTHble 1 yCTaHOBOYHbIE pa3mepbl YBE3-306M
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1.3.2 OpraHbl ynpaenenne YB53-306M npuBeaeHbl Ha pucyHke 1.2
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1 — 3eneHbIn cBeToamon Pene roput, koraa yHKUMOHANbHOE pene BKIOYEHO;
2 — 3eneHbIn ceeToamon Oswr:
— TOpWT, KOraa perne Harpysku BKIMOYEHO;
— wmuraet, ecnm YB3-306M Haxogutcs B 30HE rucrtepesvca npyu ynpasfieHUM MO aHanoroBbIM

BXO4aM;
3 — 3eneHbiit ceeTtogmon /2 roput, korga yHKUMOHanNbHOe pene paGoTaeT B pexuMe 3Be3aa-
TPEYronbHuK;

4 — 3eneHbl cBeToanog PB ropuT, korga dpyHKUMOHaNbHOe perie UCNoNb3yeTCsa Kak pene BpeMeHu;

5 — KpacHbIn cBeTogmoq AB:

— NPV BbIKITIOYEHHOM pene Harpysku — roput, koraa Yb3-306M HaxoguTca B COCTOSSHUKM aBapun (MUraer,

ecnu nocne aBapum oxungaetcs AlB);
— MpPUW BKIIKOYEHHOM pere Harpys3km — MuraeT, Korga Apuraternb HaxoguTcsl B COCTOSIHUM Neperpysku no
MaKkcuMmMmasnbHOMY TOKY UMW TEMNOBOW Neperpyske, HO BPeMs OTKITIOMEHUS pene eLle He HACTynumo;

6 — CUHNI cBETOAMOO —=— ropwuT, Koraa naet oomeH aaHHbIMK ¢ [MK;

7 — pasbeM MukpoUSB ana nogkntoveHna UBZ-306M k MK no USB;

8 — kHonMka & (B Tekcte BBEPX) — nuctaHne nHoMumMpyemMbiX napameTpoB B COCTOSAHUM «[1pocMoTp
N3MEpPSIEMbIX 1 BbIYUCTISIEMbIX MApaMeTPOB» U NIMCTAHME MEHIO NPU YCTAHOBKE NapamMeTpoOB;

9 - kHonka == (B TekcTe BHU3) — nuctaHme uHamumMpyembiX napameTpoB B COCTOsIHMM «[1pocmoTp
n3mMepsieMbIX 1 BblYUCASIEMbIX NApaMeTPOB» U NIMCTaHME MEHIO NPU YCTaHOBKE NapamMeTpoB;

10 - seneHbin ceetogmon KHY roput, korga BkntoveHa 3awmTta no KHY (dyHKumoHanbHoOe pene
ncnonb3yeTcs ANs cUrHanu3auum npesblleHns nopora npegynpexaerHus no KHY);

11 — kHonka 3anucb — 3anUCb NapamMeTpoB MNPV YCTAaHOBKE, MEPEKIYeHue rpynnbl oTobpaxaemblixX
napameTpoB B COCTOSIHUM «[1pOCMOTpP N3MepPSIEMbIX U BbIYUCIISIEMbIX MAapaMETPOBY;

12 — kHomnka YcTaHoBKa — BKNtoYaeT «[1pocMOoTp namepsieMblX U BblYUCNSIEMbIX NAapaMeTpPOBy;

13 — KpacHblh cBeToamon YctaHoBKa roput, korga YB3-306M HaxoguTtca B coctosiHum «[lpocmoTp
N3MepPSIEMbIX N BbIMUCISIEMbIX NAapPaMeTPOBY;

14 — XK.

PucyHok 1.2 — OpraHbl ynpasnexusa YB3-306M

1.4 YcnoBus akcnnyaTtauum
N3genve npegHasHadeHo s aKkcnnyatauumn B Cnegylowmnx yeroBusx:
— Temnepatypa okpyxatowien cpeabl oT MuHyc 20 oo +55 °C;
— artmocdepHoe aaeneHne ot 84 no 106,7 kla;
— OTHOCUTENbHas BAXHOCTb Bo3gyxa (Npu Temnepartype +25 °C) 30 ... 80%.

MpumeyvaHue — [Jonyckaetcsa pabota YB3-306M npu Temnepatypax ot MuHyc 35 go muHyc 20 °C, B 3TOM
crny4vae nokasaHus Ha MHAUKaTope MOryT OTCYTCTBOBaTb.

BHUMAHMUE! U3pnenue He npeaHa3HayeHo ANA 3KcnnyaTtauun B yCroBUsIX:
— 3HauuTenbHou BUbpauum 1 yaapos;
— BbICOKOW BNa)HOCTH;
— arpeccvBHON cpefbl C coAep)KaHMeM B BO34yXe KUCAOT, LEenodYenr, U T. MN., a TakKe CUIbHbIX
3arpsA3HEeHUn (XKMp, Macno, Nbifb 1 Np.).

HOBATEK-3JEKTPO YB3-306M



2 KOMMNEKTHOCTb
KomnnekT noctaeku npusedeH B Tabnuue 2.1.

Ta6nuua 2.1 — KomnnekT noctaBku

** — NOCTaBMIATCA MO COrNacoBaHWUIO C NOKynaTenem.

HaunmeHoBaHue KonuyectBo, WT.
YB53-306M 1
OudpdepeHumanbHbin TpaHcdopmaTop (TpaHcdopmaTop HyneBow NocrnefoBaTenbHOCTH)
TP-5-45* 1
Kabenb cBsasu ¢ K no USB (tun: USB type A — MnkpoUSB type B) 1
TemnepatypHbii gatdmk (Pt100, Ni100, Nil20)** 1
PykoBoacTtBo no akcnnyataumn. MNacnopt 1
YnakoBka 1
MpnmevaHus:
* — TpaHcdopmaTopbl Toka npoussoacTBa «Hosatek-Onektpoy»: TP-7-5-100, TP-7-5-120, TP-7-5-150 wnu
apyrme (nocnegHue uudpbl — AvameTp TpaHcdopmatopa) MOryT MNOCTaBASTbCA MO  COrNacoBaHUIO C
nokynaTenew;

3 TEXHUWHECKUE XAPAKTEPUCTUKHN
3.1 OCHOBHbIe TEXHMYECKUE XapaKTepPUCTUKK

OcHoBHble TexHMYeckue xapaktepucTukn Yb3-306M npuBedeHbl B Tabnuuax 3.1 n 3.2, xapakTepucTuKu

KOHTAKTOB BCTPOEHHbIX pene — B Ta6nmu,e 3.3.

Tabnuua 3.1 — O6wme gaHHbIe

HaunmeHoBaHue 3HayeHune
HasHaueHune nsgenus AnnapaTtypa ynpaBneHus u
pacnpegeneHus. YnpasneHue 3almnTon
ACUHXPOHHbIX 3anekTpoasuraTenemn
YcTaHoBka (MOHTaX) usgenus DIN-pe#nka 35 Mm
CteneHb 3aluThbl U3aenus IP20
Knumatnyeckoe ncnonHeHue YXJ13.1
CTteneHb 3arpsA3HeHUs Il
KaTteropuna nepeHanpsxeHusi Il
HomuHansHoe HanpsixeHne nsonauum, B 450
HomuHansHoe nMmnynbLCHoe BblAepXXnBaeMoe HanpsixeHue, kB 2,5
Knacc 3awmtbl OT nopaKeHUs aNeKTPU4YECKMM TOKOM Il
CeueHune NnpoBOAOB ANS NOAKMIOYEHMS K KIeMMaM, MM 05-2
MoOMEHT 3aTsKKM BUHTOB Knemm, H*m 0,4

Ta6bnuua 3.2 — OCHOBHblE TEXHUYECKNE XapaKTEPUCTUKK

HanmeHoBaHue 3HaueHue

HomuHanbHoe nepeMeHHoe TpexdasHoe HanpsiKeHne NuTaHus 400 B
YactoTta cetu, 'y, 48 — 62
HomuHanbHbin TOK TT, A 5
'mcTepesnc no HanpsbkeHuto (pasHoe/nnHenHoe), B 10/17
"'McTepesunc no Tenny, B NPOLEHTAaX OT HAKOMMIEHHOMO TENsia Npu OTKMHYEHUM 33
To4YyHOCTb onpegeneHus nopora cpabaTbiBaHWs NO TOKY, B MPOLEHTaX OT HOMWHANbHOro, He 2
bonee,
ToYHOCTb ONpeaeneHns MOPOroB No HanpsbkeHuo, B, He xyxe 3
TovHOCTb onpefeneHns nepekoca as no HanpshkeHuto, B, He xyxe 3
HanpspkeHne, npu KOTOPOM coxpaHsieTcst paboToCNoOCOOHOCTb:

— basHoe, Npy NUTaHUM OT OHOM hasbl M NOAKITHYEHHOM HyreBoM nposoae, B, He MeHee 180

— JNMHEWNHoe, Npu NuTaHun ot Tpex ¢as, B, He Bonee 450
AHanoroBble BX0OApbl:

—  BXOJ ONs NOAKNIYEeHUsA aatymka TemnepaTypsl (Tunbl Pt100, Nil00, Nil20), wr. 1

—  BXOA AN NoAKNiYeHusa gartymka temnepaTtypbl Tuna PTC-1000, wr. 1

— BX04 Ansa ctaHgapTHbIX TT ¢ Bbixogom 5 A (Tvn T-0.66 unm aHanormyHbli), LWT. 3

— BXO4 AN nogkniodeHuss andbdepeHumanbHOro  TOKOBOMO — TpaHcdopmartopa

(TpaHcopmaTopa HyneBow nocnegoBaTenbHOCTH), LWT. 1
— BXxofg namepeHud toka 0-20 mA, wr. 1
— BXog nsmepeHusa HanpsbkeHua 0 — 10 B, wr. 1

YB3-306M
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MpogomkeHne Tabnuupl 3.2

HaumeHoBaHue | 3HaveHme

OCHOBHbIE BbIXOAbI:
—  perne Harpysku — ABe rpynnbl NepeknaHbIX KOHTAKTOB 4S8 YNpaBlieHUs nyckaTenem anekrpoasuratens —
8 A 250 B nipu cos ¢=1;
— (oyHKUMOHanNbHOE pene — ogHa rpynna nepeknaHbix KoHTaktoB — 16 A 250 B npu cos ¢=1 (Ha3HayeHue
pene 3ajaeTcs Nonb3oBaTenem).

PaspelueHue no Temnepartype TemnepaTypHbIX gatydnkos, °C 1
Motpebnaemasn MoWHOCTL (Nog, Harpy3kon), BT, He bonee 5
Macca, kr, He Gonee 0,34
"abapuTHble pa3mepsl (puc.1), H*B*L, mm 91*157*58

WN3pnenve coxpaHsieT cBo paboTocnocoBHOCTL Npu NMo6oM NOMOXEHUM B NPOCTPaHCTBE

MaTtepwuan Koprnyca — camo3saTyxatoLLnin NNacTuk

Bpe,El,HbIe BelleCcTBa B KOJIn4eCcTBe, npeBbillalolem npeaeribHoO onyCtuMblie KOHUEHTpauun, OTCYTCTBYHOT

Ta6bnuua 3.3 — XapaKTepVICTI/IKVI BbIXOOHbIX KOHTAKTOB BCTPOEHHbLIX pene

Makc. gnutenbHoe
H Makc. Tok Yucno MakcumanbHas Makc. Tok npu
anmeHoBaHue . gonyctumoe _
ene npu cpabaTbiBaHUN | KOMMYTUpyemasi nepeMeHHOE/ NOCTOSHHOE UnocTt=30 B,
P U~250B, A x1000 MOLIHOCTb, BA P A
HanpsxeHue, B
dYHKLMOHaNbHOE
cos =04 5 100 4000 440/300 5
COS ¢ = 1,0 16 100
Harpysku

cosp=0,4 2 100 2000 460 3
cosp=1,0 8 100

3.2 U3amepsieMble, BbluMcnsieMble, cneumnanbHbie U Cry)XebHble napameTpbl

CneunanbHble 1 cnyxebHble napameTpbl nNpegHasHayeHbl TOMbKO ANA nepedadn no uHtepgency
MODBUS (RS-485/USB). CneunanbHble n cnykebHble napameTpbl NpmBeaeHbl B Tabnvue 3.4.

N3mepsiemble M BblUMCNSEMble MapameTpbl, 3Ha4YeHus KoTopbiXx BbiBoaATca Ha KK, oTobpaxeHus,
npeaenbl MX U3MEPEHNS U NOrPELLHOCTU NpMBeaeHbl B Tabnuue 3.5.

3HavyeHns napamMeTpoB MOryT ObiTb nepegaHbl Ha K, NogkmoYeHHbIN K 0gHOMY M3 MHTepdencoB YB3-
306M (MODBUS, USB). Agpeca napameTpoB nNpuBeaeHbl B Tabnuvue 3.5.

Ta6bnuua 3.4 — CneunanbHbie U cnyxebHble NapaMmeTpbl

PyHKUMUN U3MepeHUs Ovana3oH MpumeyaHue Anpec

Yucno 1100000 cootsetctByeT 100% HakonneHHoro | MNMapameTp TOMbKO

Tennosoii 6anaxc TEenna, npu KOTOPOM MPOUCXOOMT  BbIKMIOYEHUE | AN YTEHWs  no

Asvratens apuratenss nNpuv BKIIOYMEHHOW 3awuTe Mo TennoBou | uHTepdency 73,74
neperpy3ske (n.3.4.7) USB, RS-485
. UameHsaeTca ot 0 go 49, yBenuumeBascb Ha eauHuuy | lNMapameTp TOSbKO
MHpekc nocnegHen . -
nocrne 3annucu ovepefHoOr aBapuu B XXypHan asapun. | AN YTeHus 1o
aBapuu B XypHane 75

Korga konnyectso aBapun gocturHeTt 50, cueT aBapuin | nHTepdency
CHOBa HayHeTCH C Hyns. USB, RS-485

aBapuu

Ta6nuua 3.5 — MamepsiemMble 1 BblYMCIIIEMbIE NapaMeTpbl

EAVHUULI U3MepeHus

PYyHKUMUN U3MepeHus Owvana3oH [To4YyHOCTb Kop Appec npv nepenaye
OaHHbIX

Tokn
[encTteyrowme 3Ha4YeHns asHbIX TOKOB “’33”“‘? !l 30 Aecatbie ponu
A ! 0,5-6300 2% dasHbIN i2 31 amnepa.

dasHbIN i3 32 Mpu paboTe ¢

elcTBylolLlee 3HayeHMe ToKa MpsIMON N3MEpPUTENbHBIMU

ﬁocneu)(;BaTeanocm, A P 05— 6300 Al Mpsmas n. 33 TpaHcopmaTopamm
[encTteylollee 3HayeHMe TOKa HyneBOW C HOMUWHAaIbHbIM

— [0) i
nocnegoBaTenbHOCTU, A 03-20 2% YTeukn i0 34 ToKoM Bonee

Tok obpaTHOM  nocrefoBaTeSNlbHOCTU 0 100 A, TOKM
(nepexoc), A 0,2 -200 5% Ob6paTHas n. 35 (Mi3mepsiembie 1
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EAVHUULI U3MepeHus

PyHKUMN U3MepeHus Onana3oH [To4yHOCTb, Kopn Appec npu nepepayve
OaHHbIX
CpepHee 3HaveHuMe ToKa No Kaxgon dase CpegHun il 36 BbluMCNsAEMbIE)
3a BpeMs, ykasaHHOe B napameTpe CpegHun i2 37 KpoMe ToKa HyrneBown
"Bpemsi uam. lcp" CpeagHun i3 38 nocnegoBaTenbHOCTH
Hanbonbliee 3HayeHue cpegHero ToOKa <3lct 2% MukoBbIn il 39 (3aMblkaHuA Ha
no Kaxgon ¢ase, nMOMyd4eHHoe CO >3 lct 10% MukoBbIN i2 40 3eMni0) nepegarTcs
BPEMEHW NocreaHen 3arpysku. MNukoBbIN i3 41 no nHTepdency
C6poc BCEX  CpedHUX  3HayeHun USB/RS485 B
BbIMOSTHAETCA  KHOMKOW  3anucb  npwu amMmnepax.
BbiBOAE HanbornbLuero 3HayYeHuns
cpegHero Toka no nwbon m3 a3 (c
NPUCBOEHNEM TeKyLero cpeaHero
3HaA4YEeHUsA TOKa COOTBETCTBYHOLLEN dhasbl).
MyckoBon TOK ABuratensa (cpegHurM no <3 lct 2% MyckoBon i 42
azam) >3 lct 10%
Tok neperpysku (cpegHuin no gasam) Meperpy3ku i 43
Bpems nycka, ¢ 0,1 -600 Bpems nycka 44
Bpemsa nycka — aTO nepuog BpemMeHu C
MOMEHTa, Korga Bce Tpu (oasHbIX ToKa
npesbicaT 1,2 In, 1 4O MOMeHTa, Korga
TP TOKa CHU3ATCA HuMxke 1,2 In.
MakcumanbHbIn hasHbIn TOK,
OOCTUTHYTLIN B TedeHWe 3Toro nepuoaa,
SIBMSIETCA  MakCMMarbHbIM  MYCKOBbIM
TOKOM.
HanpsixeHunsn
HencTBylolme 3HadeHus ¢asHbIX Hanps- dasHoe Ul 45
XeHun (onpegensatoTcs npu noakntodeHmn | 100 — 300 3B dasHoe U2 46 BonbThl
kK YB3-306M Hynesoro nposoga), B dasHoe U3 47
Jencrteyloline  3Ha4yeHUs1  JIMHENHbIX JInHenHoe U1 48
HanpsbkeHun, B 100 - 475 5B JInHenHoe U2 49
JInnenHoe U3 50
HanpspkeHne obpaTHon nocregoBaTerb- 3-300 3B O6patHas 52
HocTu, B n.u
HanpspkeHve npsamon nocnegoBaTesib- 100 — 300 3B Mpsivasi n. U 51 BonbThl
HocTn, B
HanpspkeHne HyneBow nocrnegoBaTesib-
HOCTM (BEKTOpHas cymma Tpex pasHbix
HanpskeHW,  OeneHHad Ha  Tpwu), 3-100 3B Hynesasa n.U 53
onpegenseTcs  nNpu  MNOAKMIOYEHMM K
n3genuio Hynesoro nposopa, B
Mpouyee
CueTunk BpemeHn paboTbl gBuratens, 0 — 999 Pa6ota gBur 54
CYTKU 1
I\C/I%'ll\ﬁomsnerme vsonAumi asuratens - | g _ 19,9 10% N3onaunsa 55 CoTHM kKOm
YactoTta cetuy, 'y, 45 — 65 1% YacTtoTa 56 Jecatble jonu repua
Bpems 0o okoHYaHus Bbigepkkn AlB °c 0-900 1c¢c [o okoHy.AlB 57 CekyHabl
Bpemss paboTbl [0 OTKMKYEHUs Mo
neperpyske (nokasbiBaeT Bpems,
ocTatoLLeecs 40 OTKIKYEHUS 3aLMTON No 0-600 1c o Otkn Meper 58 Cexynpel
Tennoson neperpyske)?, ¢
Bpemsi oxxngaHnst nocrne OTKYEHUs no
neperpyske (nokasbiBaeT Bpems
oXungaHms OO0  paspelleHna  nycka, 0-900 1c Mocne OTkn N 59 CekyHapl
3abnoKMpoOBaHHOIO TEMMOBOW 3aLLMTON) 3
C
MonHasi MowWHOCTb *, KBA 0 -5000 5% MNonnast mow, | 60, 61
AKTMBHAs MOLLHOCTb *, KBT 0 -5000 5% AKT. moL, 62, 63 | decatku BT
PeaKTyBHasi MOLLHOCTb *, kKBAp 0 —-5000 5% PeakT. moLy 64, 65
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MponomkeHne Tabnumupl 3.5

EnnHnUbI namepeHus
PyHKUMN U3MepeHus Ovnana3oH [To4yHOCTb, Kopn Appec npu nepepave
OaHHbIX
KocvHyc yrna mexay HanpskeHuem Wu 0-1 506 Cos A 66
TOKOM no pase L1 KOGUHVC VINa Me
KocnHyc yrna wme HanpsbkeHnem wu yey xay
yey xay P 0-1 5% Cos B 67 Hanps>keHnem u
TOKOM no dpase L2 Tokom * 1000
KocnHyc yrna mexgy HanpshkKeHuem wu 0—1 5% Cos C 63 )
TOKOM no ase L3
TemnepaTtypa aatuuka 1 °, °C MM'_"{;)A'O 1°C ﬂaw”; Temn. 69 ggggqe]‘ AaTHNK He
MUHyC 40 JaTtuvk Temn 100010 — K3 patunka
Temnepatypa aatuuka 2 °, °C i %/20 1°C > | 70 | 2000+10 — 06pbiB
JaTyuka.
3HayeHne ToKa Ha aHanoroBoM Bxoae 0—25 20 Bxon i 71 Cotble nonu
"4 — 20 mA", MA 0 A Munnanamnepa
3HayeHne HanpshKkeHWst Ha aHanoroBoMm o
Bxoge "0 — 10 B", B 0-10 2% Bxon U 72 [ecaTblie BonbTa
0- 90
OnekTposHeprust nonHas °, KBA/ 200000000 5% Mod 91 CoTHu BT/4
6 0- o 92
OneKTpo3Heprua aktuBHas ~, KBT/4 200000000 5% AkO 93
6 0- 0 94
OneKkTpoaHeprus peaktmeHas ~, KBAp/y 200000000 5% Ped 5
KoadpmumeHT HeypaBHOBELLEHHOCTH 0-100 1 KoadHeypas 96
cTaHKa-kadankm,% yp
Y1cno uMKNoB B MUHYTY CTaHKa-Kkadanku 0-100 1 Unknos/mnH 97

MpumevaHus:

1. Ecnu conpoTtmeneHne nonauun asuratens 6onbwe 20 MOM, To Ha nHankatop BeiBOAUTCA kog “>20M“. Mpu
BKMOYEHHOM aBuratene (MOAaHHOM Ha [ABUratenlb HanpsikKeHUM nNUTaHus) COMPOTUBMEHUE U30NAUUN  He
onpegeneHo 1 Ha MHAMKATOP BbIBOAMTCA Kog “---“ (MpY NOAKITHOYEHHOW LIeny U3MepEeHMs U3onauumn geuratens).

2. Ecnu ATB 3anpelleHo, To Ha MHAUKAToOpP BbIBOAUTCA “HeT’ .

3. Ecnn Bpems 0o OTKMOYEHMS 3aLLMTON NO TENMOBOW Neperpyske Unu BpeMs OXuaaHusa OO paspeLlleHus nycka
He onpegeneHo (6onbwe 900 cekyHA), TO Ha WHOMKATOP BbIBOAMUTCA kog “Heonp”. Ecnm paboTta 3awmTbl
3anpelleHa, To Ha MHAUKaTop BbIBOAMTCS “not”.

4. Ecnn MoLWHOCTb, NoTpebnsaemasa Harpy3kon 6onee 999 kBT (kBA, kBAp), TO 3HaYeHNs1 MOLLHOCTEN BbIBOOATCH
¢ MB1 (MBA, MBAp).

5. Ecnn 3HaveHne TemnepaTypbl BbIXOAUT 3a yKasaHHble Npedenbl, TO Ha MHAUKaToOp BbIBOAUTCS KOA4 aBapuun B
cooTBeTCcTBUM C Tabnuuen 5.13. Ecnm cooTBETCTBYWOWMIA AaTyuK TemnepaTypbl BbIKMHOYEH MPOrpaMMHbIM
Crnocobom, TO Ha UHAMKATOP BMECTO 3Ha4YeHns TemnepaTypbl BbiBoguTcsa “OTkn’.

6. MNpn npeBbieHNM cHETYMKOM 3Heprmn 3HadeHuss 200 000 000 cyeTumk BygeT COpOLUEH M CHET SHEPrun
HaYyHeTCH C Hyns.

3anuncb TeKyLLNX 3HAYEHUIN SHEPTUM B SHEPrOHE3ABUCMMYIO NAaMSATh BbINOMHAETCA Kaxable 15 MUHYT.

3.3 NporpamMmMmupyembie napameTphbl
MporpammupyemMble napaMeTpbl 1 Npegernsl X n3MeHeHun npueeaeHsl B Tabnuue 3.6.

Tabnuua 3.6 — lNporpammupyemble napameTpbl

YcTaHOBOYHbIE U
MuH. | Makc. (3aBopgckas
CYMTbiBaeMble XKW OnucaHune napameTtpa Appec
3Hay. | 3HayY. |ycTaHOBKa
napameTpbl
YcTaHoBKa TeKyLero Tekyuwliee Taon.
BpEMEHM BpEMs YcTaHoBKa TekyLlero BpeMeHu 1 aatbl (n. 5.2.8) 510
TpaHccopmaTopbl
HomuHanbHbIN BbIxoaHOW | BbIX. TOK 3HauyeHne Toka 1 A wucnonbayetcs
1 5 5 - 151
TOK ucnonbdyemblx TT, A TT TONbKO ANA cneunanbHbIX n3gennmn
HomuHanbHbii Tok TT, A | Inom TT 20 800 100 152
Ba3oBble napameTpsbl
HomuHanbHbIN TOK Inom 0 — TOK He yCTaHOBMEH ( He BKNIOYUT
0 630 0 150
asuratens, A asuratens pene Harpy3sku) (0. 5.1.4.7)
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MpogomkeHune Tabnumubl 3.6
YcTaHOBOYHbIE U
MuH. | Makc. [3aBoackas
cYuTbiBaeMble XKU OnucaHne napameTpa Appec
3Hay. | 3Hay4. |ycTaHOBKa
napameTpbl
Bpems, 3a koTopoe wu3amepsieTcs
Bpewms, 3a koTopoe Bpems cpegHee 3HadeHWe Toka (mapamer
nsmepsdeTca cpegHee 10 600 60 " 9 A " .| 153
mam. lcp pbl CpegHunin 1", CpeaHun
3Ha4yeHue ToKa, C fon n PR
i2","CpegHuii i3" u3 1abn. 3.5)
MakcumanbHasi TOKOBas 3awuTa
0 - "Hes3aB" 3awmTta C
HEe3aBMCUMOWN BblAEPKKON BPEMEHM.
Tvin MakcMmanbHoOW Tvnbl  3aWWUTbI C  3aBUCUMOW
! ImaxTun | O 5 0 ALl _ 154
TOKOBOW 3aLLUThI BblAEPXKKOW BPEMEHMU:
1-"SIT"; 2 ="VIT (LTD"
3 —_ IIEITII; 4 — IIUITII; 5 — IIRIII'
YcTaBka cpabaTtbiBaHus 3apaeTtcsa KpaTHOCTb MO OTHOLLEHUIO
Nno MakcuMarbHON K HOMWHaANbHOMY TOK BUraTens
y Imax koadp | 0,8 9 4 9 y ToKy A w _ | 155
TOKOBOW 3alluTe, (oencteyer npu  "lmax Tmn" =
KpaTHOCTb "He3aB").
3apepxka cpabaTbiBa- Imax
Aepika cp 0,3 | 600 10 156
HWS 3aLUNTLI MO TOKY, C BpeEMS
0 — "OTkn" — 3aLuTa BbIKNIOYEHA;
1 — "HeAllB" — 3awmta BKNOYEHa,
PaspelueHne paboThl AlNB nocne cpabaTbiBaHUs
P P Imax 0 2 2 _ P 157
3aWmThl 3anpeLLeHo;
2 — "AlNB" — 3awuTa Bkno4veHa, AlB
paspeLLEeHo.
0 — "Bkn" — 3awwuta cpabartbiBaeT
He3aBMUCUMO OT TEMMNOBOW 3aLUMUThI;
Mopsipok cpabaTtbiBaHNSA " "
Imax<> 1 - "WMnauk ecnn Tennosas
3alnTbl MO OTHOLLEHWUIO 0 1 1 158
o Tennos. neperpy3ka He HacTtynumna, TO
K Tennosomn
NHOUKaAUWS NPEBLILLIEHNS TOKa ecCTb,
HO pene Harpysku He OTKNoYaeTcs.
3awmTa oT 3aMblKaHMW Ha 3eMI110 (MO TOKY HyneBow nocnepgoBartenbHocTH "3ambikHa3emno")
Ecnn napameTp He BKIKOYEH B
cnvcok pexunma «MKYTl», To 3Hade-
YcTaBka cpabaTbiBaHuSA 10 3emnd .
Mo Toky, A nopor 0,3 10 0,5 HUE Mo YMOM4YaHuio: 159
’ 0,5 npun In<50 A;
1,0 npu In>50 A
3apepxka cpabaTbiBa- 10 3emns
AepkKa Cp 0,3 2 1 160
HUA 3aLUThI, C BpeMms
0 — "OTkn" — 3awuTa BbIKNO4YEHa,
1 — "HeAlB" — 3awmTa BKNtO4YeHa,
PaspelueHne paboThl AlB nocne cpabaTblBaHus
P P 10 semns 0 2 2 _ P 161
3aLmnThI 3anpeLyeHo;
2 —"AlNB" — 3awWwmTa BKIlOYEHa,
AllB paspelueHo.
3awumTa no ToKy obpaTHoOM nocnegoBaTesibHOCTU
YcTtaBka cpabaTbiBaHus, | |2 obpat 5 20 10 3apaeTcs B npoueHTax oT | 162
% nopor HOMWHAIbHOIO TOKa
3apepxka cpabaTbiBaHus| 12 obpar
ASpKKa cp P 0,3 10 5 163
3aLmThl, C BpeEMS
0 —"OT1kn" — 3awWmTa BbIKNIOYEHA;
1 — "HeAlB" — 3awmTa BKMNtO4YeHa,
PaspeleHne paboTtbi AlB nocne cpabaTbiBaHusA
P P I206patr | O 2 2 _ P 164
3amnThl 3anpeLleHo;
2 —"AlB" — 3awmTa BKMNOYEHA,
AlB paspeLueHo.
AHanus3 npuyuH cpabaTbiBaHUsA 3aWMUThLI NO TOKY OGpaTHOM NocrenoBaTeribHOCTU
KpaTHOCTb NpeBbILLeHu s
OTHOLLEHUSA KOS nun- 12 aHanus
S, 2 4 2 165
eHTa obpaTHon nocne- Koadp

A0BaTEsSIbHOCTU NO TOKY

YB3-306M

HOBATEK-3JIEKTPO




~13 ~

MpogomkeHue Tabnumubl 3.6
YcTaHOBO4HbLIE U
MuH. | Makc. (3aBopckas
cYuTbiBaeMble XKU OnucaHune napameTtpa Appec
3Hay. | 3Hay. |ycTaHOBKa
napameTpsbl
K koadhbuLmeHTy obpar-
HOW nocrnenoBaTenb- 165
HOCTM NO HaNPsPKEHUIO
PaspelueHve aHanusa 12 aHanu3 0 1 1 0- ..OTKJ.._' — aHarnns BbIKTIo4eH, 166
1 —"Bkn" — aHanu3 BKITOYEH.
TennoBas neperpy3ka (TensioBas mogenb ABuratens)
0 — "OT1kn" — 3awWuTa BbIKNIOYEHA; 167
1 — "HeAlB" — 3awmuta BKNtO4YeHa,
PaspelueHne paboThl Tennosas 0 5 5 AlNB ngcne cpabaTtbiBaHUsS
3aWmThI 3anpeLLeHo;
2 — "AlNB" — 3awuTa BKknto4veHa, AlB
paspeLLeHo.
Bpems cpabaTbiBaHust Tennogas
3alWuThbl NPy ABYKPaTHON BDEMS] 10 120 60 168
neperpyske rno Toky, ¢ P
KpaTHOCTb yBENUYEHMS Tenn KomneHcaumsi yBenumyeHnss BpeEMeHN
BpeMeHW Npu oCcTaHoB- koadh cTon 1 4 1 OXNaxaeHus npu OCTaHOBJIEHHOM | 169
NeHHoM gsurartene asurartene.
MuvHuManbHbIN (ha3HbIN TOK
Mopor cpabaTtbiBaHMSA 3aWwUTbl MO
YcTaBka cpabaTbiBaHus, Imin MUHUManbHOMy paboyemy TOKy, B
11 90 20 170
% nopor npoueHTax oT YCTaHOBMNEHHOrO
HOMMWHambHOrO.
3agepxka cpabatbiBa- Imin 1 100 5 171
HUS 3aLUNTLI, C Bpems
0 — "OTkn" — 3aLuTa BbIKNIOYEHAa;
1 — "HeAlB" — 3awmuta BKMNtO4YeHa,
PaspelueHne paboThl Imin 0 2 2 AlB ngcne cpabaTtbiBaHUsS 172
3aWwmThl 3anpeLueHo;
2 — "AlNB" — 3awuTa BKknto4veHa, AlB
pas3peLleHo.
3aTAHYTbIN NYCK, 6NIOKMPOBKa poTopa
YcTaBka cpabaTbiBaHus, Myck | 13 7 5 3agaeTcsa KpaTHOCTb NO OTHOLLEHWUIO 173
KpaTHOCTb Koad ' K HOMUHaNbHOMY TOKY.
3agepxka Mvex |
cpabaTbiBaHWs 3aLLUTbI B yelvm 1 600 10 Bpems nycka gBuratens. 174
no 3aTSHYTOMY MYCKY, C P
3agepxka cpabaTbiBaHMS Eriokup |
3alnTbl N0 BrIOKNPOBKE P 0,3 300 1 175
Bpems
poTopa, ¢
0 — "OTkn" — 3aLuTa BbIKINIOYEHa;
1 — "HeAlB" — 3awmuta BKMNtO4YeHa,
PaspelueHve paboThl
AlB nocne cpabaTbiBaHuS
3alnThl Myck/bnok 0 2 1 ) 176
3anpeLyeHo;
2 — "AlNB" — 3awuTa BKnto4veHa, AlNB
pa3peLleHo.
3awmTbl N0 HaNPSAXKEHUIO
MuHumanbHOe NUHeR- Umin 270 415 320 177
HOe HanpsbxkeHve, B nopor
Bpems 3agepku OTKIHO-
HEHWS N0 MMHMMAIBHO- Umin 5 30 10 178
MY NIMHENHOMY Bpems
HanNpsXeHuto, ¢
0 — "OTkn" — 3aLuTa BbIKNIOYEHAa;
PaspelueHne paboThl 1 — "HeAlB" — 3awmta BKMOYEHa,
3aLUNTBI N0 MUHMMATTb- Umin 0 5 > AlNB n90ne cpabaTtbiBaHUs 179
HOMY NTMHENHOMY 3anpeLyeHo;

HanpPsHKeHNO

2 — "AlNB" — 3awuTa BKknto4veHa, AlB
paspeLLeHo.

HOBATEK-3JEKTPO
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YcTaHOBO4HbLIE U

CYUTbIBaeMble KKU Mun. | Make. |3aBoackas OnucaHune napameTtpa Appec
3Hay. | 3Hay4. |ycTaHOBKa
napameTpbl
MakcumanbHoe nuHenHoe|  Umax 330 450 415 180
HanpsxeHwe, B nopor
Bpems 3agepkkn oTknio-
HeHMA NO Makcumarb- Umax 03 10 5 181
HOMY NTUHENHOMY Bpems
HanNpPsXXeHuto, ¢
PaspelleHe paBoTh! 0 — "OT1kn" — 3awWmTa BbIKNIOYEHA;

P P 1 — "HeAllB" — 3awmta BKMNOYEHa,
sawmtel no AlNB nocne cpabaTtbiBaHUS
MakcumarnbHOMY Umax 0 2 2 3ANPELLEHO: 182
NHENHOMY 2 — "AlB" — 3awuTa BKknto4veHa, AlB
HanpsKeHnto DA3PELLEHO.

Mepekoc nuHenHoro Unepekoc 15 120 35 183
HanpsXeHwusi, B nopor
Bpems 3agepxkn
OTKIO4EHMA MO Unepekoc 1 30 5 184
nepekocy NMHENHOro Bpems
HanpsKeHwus, C
0 — "OT1kn" —3aluTa BbIKIIOYEHA;
1 — "HeAllB" — 3awmuta BKNOYEHa,
Pa3spelueHne paboThl
AlNB nocne cpabaTbiBaHus
3aLmThl Mo nepekocy Unepekoc 0 2 2 3ANPELLEHO: 185
TINHENHOTO HaNPFKEeHA 2 — "AlNB" — 3awuTa BKknto4veHa, AlB
paspeLleHo
0 — "OT1kn" — 3awWuTa BbIKNIOYEHA;
1 — "HeAllB" — 3awmta BKNOYEHa,
PaspelueHne paboThl
Yepenos. AlNB nocne cpabaTbiBaHus
3aLmnThbl MO NOPAOKY haa 0 2 1 3aNpELLEHO: 186
“epefioBaHus a3 2 — "AlNB" — 3awuTa BKknto4veHa, AlB
paspeLleHo.
O6pbIB a3kl (has3) AgBUraTensi ¢ KOHTPONEM NO TOKY
3apepxka cpabaTbiBaHMs
3alWmThl N0 06pbIBY dasbl ObpLiedas 0,3 10 0,5 187
BpeMs
(as), ¢
0 - "Otkn" paboTa 3aluThbI
3anpeLleHa;
1 — "HeAlB" - pabota 3awuThl
PaspelueHne paboThl O6pbiB 0 5 1 paspeLLeHa, AlB nocne | joq
3aWmThl das cpabaTbiBaHNS 3anpeLleHo;
2 — "AnB" pabota 3aluThbI
paspeLleHa, AlNB nocne
cpabaTbiBaHNS pa3peLleHo.
3awuTa no yacrtoTte
MuHumansbHoe Emin
3Ha4YeHne 4YacToThl 35 60 49,7 189
nopor
HanpsbkeHwus, 'y,
Bpems 3agepxku
OTKITIOYEHMS MO Fmin 1 300 10 190
MWUHUManbHOW YacToTe BpeEMS
HanpsHKeHwus, C
0 — "Otkn" - paborta 3awmuTtbl
3anpeLleHa;
PaspelueHne paboThl 1 - "HeAlB" pa6bota 3awuThl
3awmTbl No . paspeLueHa, AlNB nocne
MWUHUManbHOW YacToTe Fmin 0 2 0 cpabaTbiBaHNS 3anpeLleHo; 191
Hanps»xeHus 2 — "ANB" pabota 3awmThbl
paspeLueHa, AlB nocne
cpabaTbiBaHNS paspeLleHo.
YB3-306M HOBATEK-3JIEKTPO
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YcTaHOBO4HbIE U
MuH. | Makc. |3aBoackas
cYuTbiBaeMble XKU OnucaHune napameTtpa Appec
3Hay. | 3Hay. |ycTaHOBKa
napameTpbl

MakcmmanbHoe

3HayeHue 4yacToThl Fmax 50 65 51 192

nopor

HanpsbkeHus, My,

Bpems 3agepxku

OTKIIO4EHMA N0 MaKcu- Fmax 1 300 10 193

MarbHOM YacTtoTe Bpems

HanpsKeHwus, ¢
0 - "Otkn" paboTta 3aluThbI
3anpeLleHa;

PaspelueHne paboThl 1 — "HeAllB" — paboTta 3awuthbl

sawnteino Fmax 0 2 0 paspeLleHa, AlNB _ nocne | g,

MakcumarnbHOW YacToTe cpabaTtbiBaHWs 3anpeLleHo;

Hanps>xeHus 2 — "AlB" pabota 3awWuThl
paspeLleHa, AlNB nocne
cpabaTbiBaHUSA pa3peLLEHo.

YnpaBneHue asuratenem u AlB

Bpemsa AlB nocre cpa- Boewmsi

OaTbIBaHUA 3aLWUTLI MO AI'I% Imi 1 900 600 195

min

MUHUManNbLHOMY TOKY, C

Bpems

Bpewms AlB, ¢ ATMB 1 900 5 196
0 —"Otkn" — AlB 3anpeLyeHo;

1 —"Bkn" — Al'B paspeLueHo.
[denctene 3HayeHus napameTpa

Banpet AlB gnsa Bcex "AlB" pacnpocTpaHsieTca Ha Bce

aBapui (kpome aBapui AlB 0 1 1 BUOblI aBapun, Kpome asapui no | 197

No HaMNpPsPKEHMUIO) HanpsbkeHnto. [Ana 3anpeweHusa AlNB
npu aBapusX Mo HanpsXXeHno Heoo-
XOAMMO WCMNOMb30BaTb NapameTpbl
"Umin", "Umax", "Unepekoc".

0 — "M Het" — nyck gsuratens Bpyu-

PaspelueHve paboThl HYI0 C NULEBON NaHenu n3genus;

aBuratens nocne Myck> 0 > 1 1 — "M>AlNB" — nyck pgsuratend 198

nogadv nUTaHusa Ha MutaHne yepes Bpewms AlB;

YB3-306M 2 — "I >2c" — nyck aurartens yepes
2c.

0 —"OTtkn" — 3anpeLyeHo;
1 — "Myck" — paspelueH Myck Asu-

YnpasneHue BurYnpr rateng;

JBuraTenem c nuuesoun b 0 3 0 2 — "Cton" — paspelleH aBapuiHbin | 199

aHenu

naxnenun YB3-306M OCTaHOB ABUraTens;

3 —"C1<>" — paspeLueH nycKk un
ocTaHoB gsuratens (n. 5.7).

0 - "Otkn" ANcTaHUMOHHOE
yrnpaBneHve 3anpeLLeHo;

1 - "IN Bkn" JUCTaHLUWOHHOE
yrnpaeBneHve paspeLleHo, nNyck

[NCTaHUMOHHBIN NyCK K ABuraTenst nocrie nogayun nMTaHns

OCTaHOB ABuUraTens no OsurYnp 0 2 0 Ha YB3-306M paspelweH uyepes 200

nHTepdgency USB/ RS-2/5 Bpems AlB;

RS485 2 — "MNOTKN" — QUCTaHUMOHHOE ynpa-
BMeHue paspeLleHo, Nyck ABuratens
nocrie noga4ym nutaHnsa Ha YB3-306M
3anpeLueH 4o nogavm KomaHabl Ha
ONCTaHUMOHHOE BKIIOYEHME.

KoHTponb TeMnepaTypbl
0 —"OTKkn" — OTKIIHOYEH;

1 — "R>1.7" — BCTPOEHHbIN B
asuraTens (3awmTta cpabaTbiBaer,

HOBATEK-3JIEKTPO YB3-306M
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YcTaHOBO4HbLIE U

CYUTbIBaeMble KKU Mun. | Make. |3aBoackas OnucaHune napameTtpa Appec
3Hay. | 3Hay. |ycTaHOBKa
napameTpsbl
€CNn COMpOTMBIIEHME AaTyuKa Bbille
1,7 kKOm);
2-"PTC"—-PTC (1kOm npun 25°C)
3 — "OKM-A" gBuratenb BbIKIOYa-
eTca (pene Harpyskm OTKIOYaeTcs)
PaspeLueHne KoHTpons npwu 3aMblKaHUK KOHTaKTOB
TemnepaTtypbl U TUN (conpoTuBneHmMn patymka Hmwxke 1,7
patyuka Temnepatypbl 1. | Temn 41 0 4 0 kOm), aBapusi 3aHOCUTCS B XypHan 201
[uncTaHumnoHHoe ™n aBapuii (aBapuiHoe OTKITHOYEHME)
ynpasneHvne apuratenem 4 — "OKM-T" pBuratenb BbIKkOYa-
eTca (pene Harpyskm OTKIOYaeTcs)
npy 3amMmblkaHWM KOHTAKTOB (COmnpo-
TMBNEHMM gaTyunka Huke 1,7 kKOm), B
XypHan aBapuii  OTKITOYEHWE He
3aHoCUTCA (TEXHOMOrM4eckoe oOTKIo-
yeHue) (n. 5.9).
TemnepaTtypa Temn 1 0 100 80 202
OTKITHOMEHNSA ABUraTens nopor
Koppekuuns
Temnepartypbl NepBoro TeKI\gnDA -9 9 0 203
gaTtyumka P-
PaspelueHne KOHTpons 0 —"OTKn" — OTKIIoqeH;
TeMFn)e ATVObI U TM?_I Temn 2 0 3 0 1 -"Pt100" — Tvna Pt100; 204
patyp ™n 2 —"Ni100" — Tmna Nil100;
JaT4ymka TemnepaTypbl 2 3 — "Ni120" — Tvna Ni120.
TemnepaTtypa Temn 02 0 220 180 205
OTKITHOMEHNSA ABUraTens nopor
TemnepaTtypa Temn[2 0 220 170 206
npeaynpexaeHns TpeBora
Koppekuusa Temnepa- Temn[2 9 9 0 207
Typbl BTOPOro gatymka Kop.
AlB nocne Temn 0 1 1 0 —"Otkn" — AlB 3anpeLyeHo; 208
cpabaTbiBaHWs 3aLUUThI AlB 1 —"Bkn" — Al'B paspeLueHo.
Peakust Ha 0 — "Mpegy" — npep,)./npewqume n
Temn[ npoaomxeHue paboTsi;
HeNcrnpaBHOCTb 0 1 0 " " 209
Heucn 1 — "Otkn[l" — npeagynpexaeHue u
JaTyMKoB Temnepartypbl
OCTaHOBKa gBuratens.
ConpoTuBneHue N3onsauMmu gBuraTens
0 — "OT1kn" — OTKNOYEHA;
1 - "SBAlNB" - pgBuratenb He
BKMOYaAETCss MpuM  CONPOTUBIIEHUN
nsonaumm Hmwke 500 kOwm, AlB|
paspeLLEeHo;
2 — "OAIB" asuratenib  He
3aUWNTa 1O BKMOYaeTCss MNpu  COMPOTMBIIEHUN
L nsonaumm Hmwxke 1000 kOwm, AlB
MWUHUManNbHOMY .
N3onsauns 0 4 1 paspeLleHo; 210
COMPOTMBIIEHUIO " "
3 — "5HeAll asuratenb He
n3onaumm geuratens
BKMOYaETCss MNpu  COMPOTMBIIEHUN
nsonaumn Hmke 500 kOwm, AlB
3anpeLleHo;
4 —"10HeA" — oBuraTenb He
BKMOYaETCss MNpu  COMPOTMBIIEHUU
nsonaumn Hwke 1000 kOm, AlB
3anpeLyeHo.
Pa3Hoe
0 — "OTKkn" — pexxmum OTKITHOYEH;
BrriioueHue pexuma Pesam 0 1 1 1 — "Bkn" — pexxum BKMNOYEH 211
«MKYT» MKYT P '

Vi3ameHeHne pexnma BO3MOXHO

YB3-306M
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YCTaHOBOUHbIE U MuH. | Makc. (3aBopckas
cynTbiBaeMble KKU ) ’ A OnucaHne napameTpa Appec
3Ha4. | 3Ha4. |ycTaHOBKa
napameTpbl
TOMBKO B pexume  «YpOBEHb
Hanag4yuka.
0 - "Muuw U" — nuHenHble
HanpsbkeHus: "llnHenHoe U1",
lMokasaHua Ha VHONK< "IluHenHoe U2", "IluHenHoe U3";
VHAMKaTope u3genuvs go n ACKa 0 1 0 1 — "M3onF" — HapaboTka geuratensa | 212
BKMOYEHUsA aBuratens y ("Pabota AgBur'), conpoTMBIiEHNE
nsonauuun asuratens ("Usonaumna"),
yactota cetu ("HactoTa").
0 — "MMocT" — 3Ha4YeHne napameTpa
Pexunm nHankaumnm Pexunm BbIBOAUTCSI HEMPEPbLIBHO;
0 1 0 p " 213
napameTpa VHOVK. 1-">15 c " — 3Ha4yeHuMe napameTpa
BbIBOOUTCSA B TedeHue 15 c.
0 — "Curn" — perne ncnonb3yeTcs Kak
pene curHanusauum,
1 — "T-mep" — pene wucnosnb3yeTcs
Kak pene BpeMeHu (BKMYaeTcs
rnocne BKMIOYEHUSI pene Harpysku
yepes BpeMS, 3apaHHoe
napameTtpom "Pene @. - Bpems"),
Pexunm paboThl Pene ®. - 0 > 0 2 — "3B-Tp"- pene wucnoneayetcd 214
PYHKLMOHAnNbLHOrO pene pexunm ONA  NepekrnioYeHuss  gBurartens
3Be34a—TPeYyrofibHUK (4epe3 Bpems
"Pene ®. - Bpema" (agpec — 215)
BbIK/IIOYAETCA pene Harpysku, a
yepe3s Bpema "Pene ®. - Bpema"
(appec — 215) + “3B-Tp 3agepxka”
(agppec -  216) BKMoYaeTcs
dyHKLMOHaNbHOE pene).
. Pene ®. — n.2, n.3 napameTpa
Bpems Tanmepa, ¢ BpeMs 0 300 30 “Penie ®. — pexum® (agpec — 214) 215
Pesim 3863a- Bpemsa mexagy BbIKMOYEHWEM pene
3B-Tp Harpysku " BKIHOYEHNEM
TpeyronbHuK. Bpems 0,1 2 0,4 216
3agepxka (OYHKLMOHAMNbLHOIO pene B pexume
NnepeksioYveHus, ¢
3Be34a-TpeyronbHNK
Mpwn nepegade OaHHbIX no
MonHoe spems pabotel | Hapabotka | 999 0 uHTepdeiicy MODBUS/USB Bpemsi | 217
n3genusi, CyTkn YB3
paboThbl NepefaeTca B Yacax
Mpwn nepegade OaHHbIX no
Bpemsi HapaboTku HapaGotka | 999 0 uHTepdeiicy MODBUS/USB Bpems | 218
OBuraTens, CyTku ABuUr
paboThbl NepenaeTcs B Yacax.
Kog goctyna Maponb 0 9 0 0 — knaBuaTtypa pa3brokMpoBaHa; 219
norb3oBartens nosib30B 1-9 — napornb none3oBarens.
000 - poctyn Ha YpoBeHb
Kog goctyna Hanaguuka Maponb 000 999 123 Hanagyuka — paspeLleH; 220
000-999 — naporb Hanag4yuka.
0 —"OTkn";
1-"Bkn".
MNocne 3anucu "Bkn" mn BbiIxoge u3
BoccraHosneHuve BocctaHoB
0 1 0 pexumoB YpoBeHb nonb3oBatensa | 221
3aBO/ACKMX NapameTpoB neHve
(Hanag4uuka) - 3aBojckue
napameTpbl OyayT BOCCTaHOBIIEHBI
(n.5.2.7).
MapameTpbl nocnegoBaTenbHoro uHtepdenca (USB/ RS-485)
KoMMyHMKaLNOHHbIN Agpec
anpec Y53-306M VB3 1| 247 1 222
2 CkopocTb 0-"9.6 k" — 9600 60p;
CkopocTtb nepegayn RS2/5 0 1 0 1 —"19.2k" ~19200 604, 223
HOBATEK-3JIEKTPO YB3-306M
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YcTaHOBOYHbIE U

MuH.

Makc.

3aBoackas

CcYuTbiBaeMble XKU OnucaHne napameTpa Appec
3Hay. | 3Hay. |ycTaHOBKa
napameTpbl
0 - "Het" NPOAOIMKEHNE C 294
OTCYTCTBUEM NPenyNpeXaeHNs;
1 — "lMpepy" — npeaynpexaeHue u
npoaormkeHne paboTsl;
Peakuus 2 — "CtO A" — npenynpexaeHue n
MoTeps OCTaHoBKa asuvratens c
npeobpasoBaTtens Ha 0 3 0
CBSA3MU paspeLueHmem AlB nocne
noTepto CBA3N .
BOCCTaHOBIEHUS CBA3M;
3 — "CtOHA" — npegynpexaeHue n
OCTaHOBKa aBuratens ¢
3anpelLleHuem AlB nocne
BOCCTaHOBIEHUS CBA3MW.
OOGHapyxeHue npeBbile- |  Bpems 0 120 0 0 — 3anpeLLeHo. 205
HWS BPEMEHW OTBETA, C oTBeTa >
PaspelueHune cBaaun 0 — "Otkn" — cBA3b 3anpeLleHa;
YB3-306M no nocnepo- Css3b 0 2 1 1-"USB" - cBsi3b No USB; 226
BaTeNbHOMY KaHany 2 —"RS485" — cBsA3b o RS-485.
2 ASCII- 0 —"ASCII";
Twn npoTokona cBA3n RTU 0 1 1 1 - "RTU" - pexumsl MODBUS. 227
0 — "Otkn" — npoBepka 4YETHOCTU
MpoBepka YeTHOCTU? YeTHoCTb 0 1 0 oTiioHeHa, 228
1 — "Bkn" — npoBepka 4YeTHOCTU
BKIOYEHa.
YMCno CTOMOBbLIX GUT? CTOgV?TBb'X 1 2 2 229
3HadyeHnMe napameTpa 3aBUCUT OT
Bepcusa nagenus Bepcus 5 ucrnonb3yemon Bepcum nporpam- | 230
MHOro obecneveHus
0 — "OT1kn" — noacBeTKa BbIKNIOYEHA;
1 - "Bkn15" — noaceeTka
MoaceeTka I/IH,D,I/IKaTOpal MNopce-ka 0 > 1 BKMoyaeTcs Ha 15 cekyHA .nocne 231
WNHOMK HaXkaTns Ha nobyo U3 KHOMOK,;
2 — "Bkn" — noaceeTka BKMNKOYEHa
HenpepbIBHO.
Ko Koppekuusas xopa 4acoB pearnbHOro
Koppekuwus yacos, ¢ P- -10 10 0 BpemeHn. KomneHcauusa spemeHun 3a | 232
BpEMEHMU
CYTKWN.
YnpaBneHue no aHanorosomy Bxoay 0 — 20 mA
. Bxopn |
BepxHuii nopor, MA Bepx Yp 0 20 10 233
HwxHuin nopor, MA Bxon | 0 20 1 234
Hus3 Yp
0 —"OTKkn" — ynpaBneHne OTKMOYEHO;
1 - "OmwxnB" - pgBuratens
BbIKMlOYaeTcsa npuM  TOKEe  BbllWe
Bxon | BEPXHEro rnopora u BKAYaeTcs npu
AnropuTtm ynpasneHus A 0 2 0 TOKE HWXXe HWKHEro nopora, 235
Anrop. " "
2 - Bkn B asurartenb
BKMOYaAeTCss Npu  TOKe  BbllWe
BEPXHEro mnopora W BbIKMOYaeTcs
MpY TOKE HUXKE HUXKHEro nopora.
0 - "Otknd" OTKITHOYEHNE
ABuraTenst cuMtaeTcs aBapuen, Ho B
3aHeceHue B XXypHan Bxog | XXypHarn aBapuin He 3aHOCUTCS;
N 0 1 0 " " 236
aBapum KypHan 1 - "Bkn 3" — oOTKnAOYeHne

aBuratenda CcHUTaeTcd aBapme|7| n
3aHOCUTCA B XXypHan aBapun.

YB3-306M
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YcTaHOBOYHbIE U

MuH. | Makc. B Kas
cYuTbiBaeMble XKU akc. \3asopcka OnucaHue napameTpa Apnpec
3Hay. | 3Hay. |ycTaHOBKa
napameTpbl
YnpaBneHue no aHanorosomy Bxony 0 — 10 B
- Bx
BepxHun nopor, B on U 0 10 5 237
Bepx Yp
o Bxog U
HwxHnin nopor, B A 0 10 1 238
Hns Yp
0 — "OTKN" — OTKITIOYEHO;
1 - "OmknB" -  pBuratenb
BbIKNOYaeTCAa  MpU  HanpsKeHuu
BbiLle BEPXHEro nopora n
BKIOYAETCS NPU HanNpshKeHUN Huxe
Bxog U .
Anroputm ynpasneHus 0 2 0 HWXXHero nopora; 239
Anrop. " "
2 - "Bkn B asuraTenb
BKIOYaETCs Npu HanpshkKeHUn Bbille
BEpPXHEro mnopora W BbIKMOYAETCS
Npyv  HanpsBKEHUM HUXKE  HUKHEro
nopora.
0 - "Otkn3" OTKIIO4eHme
aBuraTenst cdMTaeTcs aBapuen, Ho B
3aHeceHue B XXypHan Bxog U 0 1 0 XXypHan aBapuin He 3aHOCUTCS; 240
aBapui XKypHan 1 - "Bkn 3" OTKIMoYeHne
aBuratenss cuuMtaeTcd aBapuen u
3aHOCUTCA B XXypHan aBapun.
KoHTponb ncnpasHocTH —"OTKN" — KOHTPOJSIb BbIKMIOYEH;
OHTPO CNPaBHOC lNyckatenb 0 1 1 0 ..O " OHTPO tOHeH,; 241
BHeLHero MI1 1 —"Bkn" — KOHTPOIb BKITHOYEH.
C6poc cyeTumkoB Cuy-kOHepr. 0 —"OTtkn";
0 1 0 "o 242
3Heprum C6p 1 — "Bkn" — BbINONHUTL cOpoC.
MapameTpbl paboTbl CO CTAaHKOM-Ka4yankown
0 - "OTkn" — 3aWmMTa OTKNIOYEHA;
1 - "Oat" 3aWmTa BKIHOYEHa,
BpeMs LUMKIa Hacoca onpefens-
3awmTta no P H . PeA
HeypaBHOBELLUEHHOCTU HeypasH. 0 2 0 etes no AatHiky, 243
yp Hacoc 2 - "u/MuH" — 3awmMTa BKIHOYEHA,
CTaHKa-Ka4arnkm
BpeMs LMKra Hacoca ornpegendet-
Cs MO NPUOMAVKEHHOMY 3HaYeHUH
napameTpa "LiMknoB B MUH".
Yuecno uuknos
MKMoB B
NAYHXEPHOro Hacoca B U MM‘: 2 60 16 244
MUHYTY
Mopor KHY, npu npeBbIlWeHnn KoTo-
Mopor npeaynpexaeHns KHY
5 15 10 poro BKkMoYaeTcs hyHKUMOHaNbHOEe 245
KHY npegynp.
pene
Mopor KHY, npu npeBbiweHnn
KHY KOToporo cpabaTtbiBaeT 3awuTta rno
Mopor asapuy no KHY 5 20 15 poro cp t 246
aBapus HeypaBHOBELLEHHOCTU (pene

Harpy3Kku BbIKIl +oqaeTc;|)

MpumeyaHus:

1 — lNoacseTka MHAMKaATOpPa OTKAOYAETCs, eCrnn NMMHENHOE HanpsXXeHne nutaHusa Huwke 250 B.
2 — VIameHeHune napameTpa r|p0|/|30|7|p,eT nocne BbIKINMKYeHNA N NOBTOPHOIO BKIKOYEHUA NMUTAHUA U BbINOJTHEHUA

komaHabl "MOBTOPHLIA CTAPT YB3"

3.4 dyHKUMM 3aLUUTBI
3.4.1 Buabl 3awmt

YB3-306M BbLINONHAET criedytowme Buabl 3alnT aNeKTpoaBuraTenen:
— MakcumarnbHas TokoBas B hasax;

—  OT 3aMblKaHW Ha 3eMnto (MO TOKY HyNeBOW NOCNeAoBaTEeNbHOCTI);

— MO TOKy 0OpaTHOM NnocrneaoBaTenbHOCTHY;

— MO NPEBLILEHNIO KpAaTHOCTK KO3dhdhULmeHTa obpaTHOM NocnenoBaTeNbHOCTU MO TOKY K KOIGMULNEHTY
obpaTHol NnocnegoBaTeNnsHOCTM MO HANPSHKEHNIO;

no TENsoBOKW Neperpyske;

HOBATEK-3JEKTPO
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—  MUWHMUMarnbHas ToKoBasi B pasax;
—  3aTAHyTbIA Nyck (OnoKnpoBKa poTopa);
— OT neperpesa 0OMOTOK;
— MO MYHUMAarNbHOMY NTMHEAHOMY HaMpPsKEHWHO;
— N0 MakcuUMarnbHOMY FIMHENHOMY HamnpsKEHWIO;
— 0 NEepeKoCy NIMHENHbIX HaNpskeHU (0bpaTHOM NOCNeaoBaTENbHOCTM NO HANPSXKEHMIO);
— MO HapyLUEeHWIo Nopsiaka YepenoBaHus as;
— MO CHWKEHMWIO YacTOTbl CETU HUXKE 3a8aHHOW;
— MO MOBbLILLEHMWIO YACTOTbI CETY BbiLLE 3a4aHHOW;
— MO MYHUMarnbHOMY CONPOTUBIEHNIO U30nsALMM 06MOTOK ABUraTens;
— no obpbiBy a3 ABuratens (paboTaeT nNo nponagaHuio Toka aguraTens B oaHou (OByX) dase).

3.4.2 MakcumanbHasi TokoBas 3alumnTa B dhasax
MakcumanbHas TokoBas 3awumTta B ¢hasax asnsetca TpexdrasHon. OHa 3anyckaeTcs, Koraa oAaviH, ABa unu
TP TOKa JOCTUraloT nopora cpabaTbiBaHUS.
3awmTa umeeT BhbIAEPKKY BPpEMEHU. Bbiaepxka MOXET ObiTb HE3aBMCUMOWN (MOCTOSIHHOW) UMM 3aBMCUMON
(o6bpaTHO 3aBucMmMON — SIT; oyeHb obpaTHo 3aBucumon — VIT unu LTI; ypesBblvanHO obpaTHO 3aBUCUMON —
EIT; ynbTpa obpatHo 3aBucumon — UIT, Bblaepkka Tuna RI) — kpmBble npuBeaeHs! B [NpunoxeHunn A.
Mpn 3awmTe C HE3aBUCUMOW BbIOEPXKKOW BpemMeHu
t A ABuratenb OTKMYaeTCHd, ecnv TOK no ogHon m3 a3 Gonblue
3agaHHoOro B TedeHue BpemeHn T (NnapameTp “Imax Bpems”).
Mpumep. Mpu “Imax koadp“=4, “ Inom gsuratens’=10,
“Imax Bpems’=10, gsuratenb BbikNtounTca 4vepe3 10 ¢, nocne
TOro Kak oauH 13 dpasHblx TokoB npesbicuT 40 A.

Is=“Imax koad” (KpaTHOCTb cpabartbiBaHus) * “Inom gBuraTtens”
(HOMUHarbHbIV TOK ABUraTens);
T — Bpems 3agepxku cpabaTtbiBaHus 3awmnTol (“lImax Bpemst “).

Is .T PucyHok 3.1 — [NpuHumMn 3aLuThl C HE3aBUCUMOW BbIAEPXKKOK
BpeEMeHU

Pa6GoTa 3awuTbl C 3aBUCUMOW BbIOEPXKKOM BPEMEHM COOTBETCTBYET cTaHgapTam MAK 60255-3 n BS 142
LA In cooTBeTCcTBYET YyCcTaske “Inom apuratensa” (HOMUHarbHbLIA TOK
asuratens);
T (napameTp “Imax Bpemsa” — NOCTOsSIHHAasi BPEMEHU paboThbl
3almnTbl) — COOTBETCTBYET BpeMeHW 3adepXku cpabaTtbiBaHus
ansa 10*In.

Ans  oyeHb  GonblMX  TOKOB  3awmra  umeeT
XapaKkTepuCTUKy C HE3aBUCUMOW BbIAEPXKKOW BPEMEHWN.

PucyHok 3.2 — [llpuvHumMn 3awmtbl C 3aBUCMMOW BbIOEPXKKON
BpeEMEHU

]
i
11,2 10 fIn
B TlpunoxeHnn A npusefeHbl rpadoukm Ansi NOCTOSAHHOM
BpeMeHun paboTbl 3awmTbl paBHonm 1 ¢ (napametp “Imax Bpems”). pwu ycTaHOBKe ApPYyroro 3HayeHus
NOCTOSIHHOW BpPeMeHU, BpeMsi cpabaThbiBaHNA 3alLMThl UBMEHSAETCHA NPONOPLMOHANbHO NOCTOAHHOM BPpEMEHMU
(Hanpumep, npu “Imax Bpems” pasHomy 10 ¢ Bpems cpabaTbiBaHUA 3alUMThl NPU TaKoW e KpaTHOCTU TOKOB
yBenuuntca B 10 pas).

3.4.3 3awmTa oT 3aMblKaHU Ha 3EMIIO;

— 3anyckaeTcs, Korga ToK 3amblKaHMsl Ha 3eMIi0 4OCTUraeT nopora cpabaTbiBaHus (NapameTp
“10 3emns nopor”);

— [pBuraTenb OTKMOYAETCH, €CNU TOK 3aMblKaHMsl Ha 3eMio Gonblle 3a4aHHOr0 B TEYEHNE BPEMEHM,
3agaHHoro napameTpom “l0 3emns Bpems”).

3.4.4 3awmTta no ToKy obpaTHoON nocrnegoBaTenbHOCTH (Mepekocy)

3awmta no TOKy obBpaTHOW nocregoBaTenbHOCTU (Mepekocy) 3anyckaeTcs, Korga CocTaBnsioLas
obpaTHOM nocrnegoBaTenbHOCTU Gonblie ycTtaBku (NapameTtp “I2 obpat nopor”) u oTkMnoyaeT ABuraTerb,
Koraa Bpems 3Toro npesblleHns 6onblue 3agaHHoro (napameTp “12 obpat Bpems”).

Ecnn BkntoveH aHanu3 npuuunHbl cpabaTbiBaHus 3awmTbl (“I12 aHanms’=“Bkn”), To npun cpabaTbiBaHWK
3aLNTbl NO NPEBLILLEHNIO TOKA 06paTHOM NOCNeaoBaTENbHOCTM HE MU3-3a Nepekoca NIMHENHbIX HanpsXXeHun (B

YB3-306M HOBATEK-3JIEKTPO
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3TOM crfy4vae npegnonaralTcsa Henonagku B Apuratene) AlNB nocne cpabaTbiBaHMA 3awuTbl He Oyaer
(He3aBMCMMO OT 3Ha4eHus napameTpa “I12 obpart”).

KoadbpmumeHT obpaTHOM nocrneaoBaTENbHOCTM MO HANPsPKEHUIO (TOKY) SBMASIETCS XapaKTepUCTUKON
HECMMMETPUN TpexdasHoro HanNpsKeHns (Toka). MpnbnuxeHHo KoapduumeHt  obpaTHOWM
nocnegoBaTenbHOCTU MO HAMNPSXKEHUIO onpeaenseTcs no opmyne:

K2ui=100 (Uzqyi /U1qy),
roe Up1)i — AencTBylolee 3HavYeHne HanpsbkeHuss obpaTHOW MnocreaoBaTenilbHOCTM OCHOBHOW 4acToThbl
TpexdasHom CUCTEMbI HanpsikeHU B i-oM HabnogeHuu, B;

Ujyi- — AencTBylOLee 3Ha4YeHe HanpshkeHus npsiMoi nocrnefoBaTerlbHOCTM OCHOBHOW 4acToTbl  i-OM
HabntogeHuu, B.

Up(1)i BbumncnseTcs no npnbnuxkeHHon dpopmyne: Uz (1)i=0,62(Uyg(1)i) — Unm(1)i):

rae Upg(1)is Unm(1)i — Hambonbluee v HaumeHbllee OEeNCTBYIOLME 3HAYeHUst U3 Tpex MexaydasHbiX
HanNpsKeHNM OCHOBHOW 4acToThbl B i-OM HabnogeHuu, B.

KoadbpmumeHT obpaTtHom nocnegoBaTenbHOCTU Mo TOKY Kjji BBIMMCNAETCS aHanorn4Ho.
Ecnn nepekoc TOKOB Bbl3BaH He NMEPEKOCOM HanpsKeHus, TO onpeaenseTcsa HeucrnpaBHOCTbL ABUraTens.
[ns onpeneneHna NpuyMHbl NEpeKoca TOKOB BbIMUCASIETCA KPAaTHOCTb OTHOLLEHMS KOadhduumeHTa obpaTHom

nocnegoBaTenbHOCTM MO TOKY K KO3dhduumneHTy obpaTtHon nocrnegoBatenbHOCTN No HanpskeHuto (Ko / Koyi).
N, ecnn kpaTHOCTb Gonblue 3HayeHus napameTtpa “I2 aHanms koad”, To YB3-306M npuHMMaeT pelueHme o
HeucnpaBHOCTK ABUraTens.

3.4.5 3awmTa no MMHUManNbHOMY pa3HOMY TOKY:

—  3anyckaeTcsi, koraa Toku Bcex Tpex a3 nagatoT HkKe ycTaekm (napameTp “Imin nopor”) n oTknoyaeT
ABurartenb, Korga BpemMsi 3Toro nagenuns 6onblue 3agaHHoro (napametp“Imin Bpemst’);

—  He aKTMBHa, Korga ToK Harpyskum meHbwe 10% In (korga ymeHblueHWe TOKa BbI3BAHO OTKMOYEHWEM
ABUraTens, a He yMeHbLUEHNEM ero Harpysku);

—  MMeeT CBOK He3aBucuMyto Bbiaepxky AlB (napameTp “Bpemsi AlNB Imin”).

3.4.6 3aTaHyTbIA NycK K GrIOKMpPOBKa poTopa.
MpuHUMN paboTbl 3aWmnTbl NO 3aTAHYTOMY MYCKy 1 6NOKMPOBKE poTOpa NpUBEAEH Ha pucyHke 3.3.

VAN

Ll L e etettetletetaetetetaetetaetets 2 0,11In
Bpems : ;4—)% Bpems
satanytoro § i ST i 3aTAHyTOrO 1!
nycka = . nycxa :
6nokupoBka E i : Gnokuposka EE i
poropa poTtopa L
Cny4aii HopmanbkHoro nycka Criyyai 3aTsIHYTOro nycka
) m
(RN E—— L o
Bpems : §<_>E E'<_>€
satanytoro i1 ST i LT
nycka = + :
6nokupoBKa | | : i
potopa i I

Cny4an 6noKMpoBKM poTopa
PucyHok 3.3 — 3ataHyTbii nyck n 6noknpoBka potopa
3.4.6.1 3aTaHyTbIN NycK
Bo Bpems nycka 3awuTta cpabartbiBaeT, Korga Bce pasHble TOKM Gornblle ycTaBkm Is (napametp

“fMyck | koa®”) B TeuyeHne nepuoga BpemMeHn Oonbliero, 4YeMm Bblgepxka BpemeHn ST (napameTtp
“Myck | Bpems”).
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3.4.6.2 brnioknpoBka poTopa
Mocne 3aBeplleHnsa nycka asuratenst (YMeHbLUEHMsT MYCKOBOro Toka Huke 1,2 HoMuHanbHoro) YB63-306M
NnepexoanT K KOHTPOSIO BO3MOXHOW GnoKMpOBKM poTopa. 3awmTta cpabaTtbiBaeT, korga Bce hasHble TOKM
bonblle ycTaBkM B TeyeHWe nepuoga BpemeHu OGonbluero, Yem Bblaepxka BpemeHu LT (napametp
“brnokup | Bpems”).

3.4.7 3awmTa no TennoBoun neperpyske
3awmTta No TennoBOW Neperpys3ke BbINOSIHEHA HA OCHOBE pELUEHUsI ypaBHEHWs TennoBoro GanaHca
ABuraTens npu cneayoLwwmx AonyLweHnsaxX:
— [0 NepBOro BKYEHUs ABuratenb 6bin XONogHbIM;
— npwu paboTe ABuratens BblaenseTca Tenno, NponopLMoHansHoe KBagpaTy ToKa;
— nocne OTKNoYeHUs ABuraTensa naeT ero OCTbiIBaHWE MO SKCMOHEHTE.
Ona paboTbl 3awuTbl HEOOGXOOAMMO BBECTM BpeMsi cpabaTbiBaHWA MNpyu OBYKpaTHOW neperpyske T2
(mnapameTp “Tennosas Bpems”).
ToKO-BpeMeHHasa xapakTepucTUKa Npu pasHbix 3Ha4YeHnsIx T2 npuBegeHa Ha pucyHke 3.4.
[na ctaHgapTHOro pekomeHgyemoro 3HadveHust T2 (60 ¢ npu 2-x KpaTHOW neperpyske) B Tabnuue 3.7
npvBegeHa TOKO-BPEMEHHasi XxapakTepucTumka.

Tabnuua 3.7 — Toko-BpeMeHHas xapaKkTepucTuka

l/IHom 11 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 59 4,3 3,3 2,1 0,9

[ns Bpawawwmxca MawuH oxnaxgeHue 6onee adpdeKkTMBHO BO Bpemsi paboTbl, YemM BO BpeMS
OCTaHOBKW ABWraTtensi, N03ToMy BBOAUTCA napameTp “Tenn koad cton” — KpaTHOCTb YBENNYEHMWST MOCTOAHHOM
OXnaxaeHusi Npn OCTaHOBKE ABUraTensi.

[Mocne OTKMNOYEHU perne Harpyskn rno TennoBoW neperpyske npu paspeweHHom AlB, pene BKAYNTCA
NMOBTOPHO Yepes Bpemsi, bonbluee YeM MakCcMManbHOe U3 ABYX 3HA4YEHUN:

— BPEMEHM TENoBOro ructepesnca (aAsuratenb OMKEH OCTbITb HAa 33% OT HaKOMMEHHOro Tennay);

— BpemeHu AlB.

Mopbupas pasHoe Bpemsi AlB c yyeToM TEMfOBOro rncTepesnca, MOXHO OOOUTbCS OrpaHuyeHus
KonmMyecTBa NyckoB B €QUHWULYY BPEMEHW, T.K. NpWY NOBTOPHO-KPATKOBPEMEHHOM pexnme paboTbl YBE3-306M
3anoMUHaET KONMYEeCTBO Tenna, BbiAeNsaemMoe npu nycke aspuratens.

o, TIT2

7 I/IH — KpaTHOCTb TOKa OTHOCUTESNTbHO HOMUHAMBHOTO;
T/T2 -  daktnyeckoe Bpems  cpabartbiBaHuA
6 oTHocuTenbHO T2 (BpemMeHn cpabaTbiBaHuMs npu
ABYKpPaTHOW neperpyske).

I/ln
0 >
1 15 2 25 3 3.5 4 45 5

PucyHok 3.4 — Toko-BpeMeHHas XxapakTepuctmka

3.4.8 3awmTa oT neperpeBa 06MOTOK

3.4.8.1 3awmTa no nepsomy Bxoay:

— npu pabote CcO BCTPOEHHbIMW B ABUratenb TemnepaTtypHbiMM  Adatdnkamu  (napameTp
“Temn 1 Tun”’="R>1,7") 3awmTa cpabaTbiBaeT, Korga ConpoTMBIEHne gaTtymka ctaHeT 6onbwe 1700
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Owm. YcraBka “Temn [O1 nopor’ He 3agencTBoBaHa: KOPOTKOE 3aMblkaHME M OOpbLIB AaTyMka He
KOHTPOMNMPYOTCS;

— npu pabote ¢ gatynkamm tuna PTC (1kOm npu 25 °C) (napametp “Temn 01 tmvn’="PTC”) 3awmuTa
3anyckaeTca W OTKNOYaeT ABuratenb, Korga KOHTponvpyemas Ttemnepartypa Oonblue ycTaBku
(napameTp “Temn 1 nopor”).

Mpun paboTte ¢ gatunkamm PTC 3awuTa onpegensiet cnydam obpbiBa 1 KOPOTKOrO 3aMblkaHWUs faTyumka:

— 06pbIB npu Temnepatype G6onbLie 100 °C;

— KOpOTKOE 3aMblkaHWe npu TemnepaType MeHbLue MuHyc 45 °C.

3.4.8.2 3awmTa no BTOpoMy BXoay:

— 3anyckaeTcs, Korga KoHTponupyemas temnepatypa 6onblue yCTaBky;

— VIMeeT [Be He3aBUCUMbIX YCTaBKW: YCTaBKy aBapumHon curHanusaumu (napametp “Temn [12 Tpesora”)

N yCTaBKy OTKoYeHus geuratens (napametp “Temn 2 nopor”).

3awumTa onpegenseT cnydyan obpbiBa U KOPOTKOrO 3aMblKaHWUs TeMNepPaTypPHbIX 4aT4YMNKOB:

— 06pbIiB npu Temnepatype G6onblie 220 °C;

— KOpOTKOE 3aMblkaHWe npu TemnepaType MeHbLle MuHyc 45 °C.

Mo BTOpomy BXxOAy 3awmta paboTaeT ¢ TemnepaTtypHbiMn gatymkamm tuna Pt100 (nnatnHoBbin, 100 Om

npu 0 °C) nnun Nil00 (Ni120) (Hukenesbii, 100 Om (120 Om) npu 0 °C) B COOTBETCTBMM CO CTaHAapTaMm
M3K 60751 n DIN 43760.

3.4.9 3awmTa nNo HanpsPKeHUIo

B sawwutax no HanpsxeHno YBE3-306M nepen BKMOYEHMEM HarpyskM NpoBepsieT COOTBETCTBYHOLLMNE
YyCTaBKWN W, B 3aBMCMMOCTU OT UX 3HAYEHUS, paspeluaeT nmMbo 3anpeluaeT BKIOYEHWE pene Harpysku; nocre
BKMOYEHWS OBUraTenisl KOHTPOSb NO HaMPSKEHUSIM COXPaHSETCs, HO pelleHne Ha OTKMNIYEeHNe nNpuHMMaeTca
no ToKam.

MpumeyaHue — YBE3-306M cuntaeT gsuratenb BbIKITHOMEHHbBIM, €CMW BbIKMOYEHO pene Harpysku (npu
paboTe B pexume 3Be34a-TPeYyrofibHUK BbIKITOYEHO pene Harpy3km u pyHKLMOHaNbLHoOe pene) unm, ecnu npm
BKIMIOYEHHOM pene Harpysku Tokun asuratensa meHee 10 npoueHTOB OT HOMUHANbHOMO TOKa ABuraTens.

K 3awmTam no HanpskeHUssM OTHOCATCS:

— N0 MWHUMANbHOMY JIMHEMHOMY HanpsbkeHuto (cpabaTtbiBaeT, ecnu xoTs Obl OOHO U3 NUHEWHbIX
HanpshkKeHUn MeHbLUe ycTaBku (napameTp “Umin nopor”) B Te4eHne BpeMeHW, 3a4aHHOro napameTpom
“Umin Bpems”);

— MO MakCUManbHOMY FMHENHOMY HanpsbkeHuto (cpabaTbiBaeT, ecnn XoTs Obl OOHO W3 JIMHEWNHbIX
HanpsbkeHun 6onblue yctaskm (NapameTp “Umax nopor”) B Te4eHne BpeMEHW, 3a4aHHOIO NapaMeTpoMm
“‘Umax Bpems”);

— MO MepeKkocy JMHENHbIX HanpsbkeHun (cpabaTbiBaeT, ecnv pasHuiua mexay OJelcmeyrowumu
3HAYEeHMAMM NUHEWHbIX HanpskeHun Oornblie ycTaBku (mapameTp “Unepekoc nopor’) B TeveHue
BpeMeHU, 3agaHHoro napameTpom “Unepekoc Bpems”).

3.4.10 3awmTa no nopsaaky YepenosaHus das
3awmTta no nopsaky yepenosaHua a3 (napametp ““epepmoB. dasz’) cpabaTtbiBaeT npu HapyLleHun
nopsigka yepenoBaHusa as, oTkno4vaeT asuratenb 1 OnokupyeT ero gansHenwyo padorTy.

3.4.11 3aiwuTa No CHUXEHUIO YacTOTbl CETU
3awmTa no CHWXEHWUKO 4acToTbl ceTu cpabaTbiBaeT, eCnu YactoTa CeTM CTaHeT MeHblUe YCTaBKu
(mnapameTp “Fmin nopor”) B Te4eHne BpeMeHW, 3a4aHHOro napameTpom “Fmin Bpems’.

3.4.12 3alwuTa no noBbILLEHUIO YacTOTbl CETU
3awmTa No NoBbILEHMIO YacTOThl CETU cpabaTbiBaeT, €CNM YacToTa CeTU CTaHET Bbille YCTaBku (napameTp
“Fmax nopor”) B Te4eHne BpemMeHu, 3agaHHoro napameTpom “Fmax spems’”.

3.4.13 3awmTa N0 MMHUMAaNbLHOMY COMPOTUBIIEHUIO N30MSUMM OOMOTOK ABUraTens

MNMocne nopaYv HanpsXXeHUs Ha KrnemMMbl U3Oenus nepen BKIIOYEHMEM BbIXOAHOTO perne nposepsieTcs
ypOBEHb wu3onsauMmM OBMOTKM cTaTtopa OTHOCUTENbHO Kopriyca. YpoBeHb wusonaumm obmoTkM cTaTopa
OTHOCUTENBHO KOopryca Takke NpoBepseTcs, Korga pene Harpysku BKIOYEHO, HO Toku asuratens meHee 10 %
HOMUHanbHOro Toka (B aTom cnyvae YB63-306M cunTaeT, 4To ABUraTenb BbIKITHOYEH).

Mpun “Usonauus’= “5 AMNB” (“5SHeAll”) Harpy3ka He BKNOYaeTCs, ecriv CONpOTUBIIEHNE N30NALMN HUXE
500 kOm + 20 kOm, a npu “Usonauma”=“10AlNB” (“10HeA”), ecnu Hmxe 1000 kKOm + 50 kOm. MNpn “AlB”,
Harpyska BKMOYUTCSA MOCe BOCCTAHOBIIEHUSA COMPOTMBEHUS MU30nauumnm n ncteveHun spemenu AlB. lMpu
“HeAlNB” AlB He byger.

3.4.14 3awwmTa no obpbiBy (NponagaHuto) assl (has) geuraTens

3awmta no obGpbiBy (NponagaHuto) ¢asel (ha3) gsuratensa cpabatbiBaeT, ecnuv Ha ogHonm M3 has
asuratensa Tok 6onbwe 10 % oT HoMuHanbHOro (NnapameTtp “Inom asuratens”), a no nbon 13 ocTanbHbIX
da3 gsuratensi MeHblue 7 % OT HOMUHANbLHOro TOKa ABUraTens.
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3.4.15 KoHTponb ucnpasHOCTU BHeLlHero MIT
YB3-306M onpefensieT HannymMe TOKOB ABUraTensi Npy OTKMIOYEHHOM pernie Harpysku (Mpy OTKIHYEHHOM
pene Harpyskm u YHKUMOHanNbHOM pene B pexume 3Be3ga-TpeyronbHuk). B atom cnyvae YBE3-306M
nHanumpyet asaputo BHewHero MI1, Bknwovawowero asuratenb, A0 TeX Nop, noka usgenue He 6ygeTt
BbIKNIOYEHO WNW OTKIMIOYEH KOHTPOMb TOKOB ABUraTens npu OTKIMIOYEHHOM pene Harpyskvs (napameTp
"Myckartenb" = "OTkN").

3.4.16 3awmTa no npesbiweHnto KHY (3awmta cTaHka-kadankm ot HeypaBHOBELLEHHOCTW)

3.4.16.1 O0Owume cBeaeHus

3awmTta npegHasHadyeHa ANA npegynpexaeHus asapuii Mpu UCNOSMb30BaHWW  LUTAHIOBbIX HACOCHbIX
YCTaHOBOK (CTaHKOB-Ka4arok).

CraHok-ka4arnka sBnseTcsi COCTaBHOM YacCTbi0 LUTAHTOBOW HAaCOCHOW YCTaHOBKW M NPV MOMOLUM ANIMHHON
KOMOHHbI LUTaHI COEOQUHSIETCS C NITYHXepoM Hacoca.

MowwHocTb, noTpebnsiemas anektpoasBuratenem npu paboTe yCTaHOBKW, 3aBUCUT OT TaHreHuuanbHOW
COCTaBMAIOLWEN YyCUnus, OEeNCTBYIOLWEro B LIATyHe CTaHKa-kavanky BCMNEeACTBME Harpy3kM Ha rono.y
GanaHcupa. Tak Kak Harpyska npuv BO3BPaTHO-MOCTYNaTeSNlbHOM ABWXEHUN MfyHXepa Mnepuognyecku
N3MEHSIETCH, TO M KPYTAWMN MOMEHT ABuratens craHka-kadanku bygeT nepuogumyeckm MeHATbCs. Takon
pexvMm paboTbl YCTaHOBKM CO3[4aeT TAXernble YCNOBUMA Kak [ONA  CTaHKa-kavankM, Tak W ang  ero
3neKTponpmnBoaa, YTO COKpaLLaeT CPOKM CryxObl 060pya0BaHNS U yBENUYMBAET NOTEPU SNEKTPOIHEPIUN.

[nsa BblpaBHMBaHMA MOMEHTA Harpysku 3a LMK KavyaHWS, CTaHOK-Kavarky ypaBHOBELLMBAKOT Npu NOMOLLM
NPOTUBOrpy30B, pasmellaeMblX Ha KpuBowwmnax unu Ha 6anaHcupe. Npu 3TOM Maccy NpOTUBOrPy30B U UX
pacnonoxeHuve noabuparT Tak, 4ToObl obecneunTb Hambonee paBHOMepHOe MnoTpebneHne 3Heprum u3s
3NeKTpoceTn 3a UmMKN paboTbl. [Mpy XOpoLWwo ypaBHOBELLEHHOM CTaHKe yCcunus, AencTeytowme Ha 6anaHcmp
npv Xo4e BBEPX U NPU XOAE BHWU3, OAMHAKOBbLI. [103TOMyY, B Cny4yae ypaBHOBELLEHHOIO CTaHKa-Kayanky Kak npu
Xo4e nnyHxepa BBepX, Tak U Npu Xo4e BHWU3, NPUMBOAHOM anekTpoasBuratens OyaeT MMeTb OOVHAKOBYHO
Harpysky.

Takum obpasom, Ang ABUratenst CTaHKa-kayasnku xapakTepHo nepuoamnyeckoe YyepeaoBaHue neperpysok u
Hedorpysok, nostopswoowmxca 12 — 30 pa3 B MUHYTY. OTO coOTBeTCTBYeT 6 — 15 xomam nnyHxepa
CKBa&)XMHHOIO Hacoca, T.e. KpMBasi U3BMEHEHWS Harpy3kn aneKkTpoaBuratens B TedeHue O4HOro uukna paboTbl
YCTAHOBKM MMeEeT OBa MakCMMyma W ABa MUHUMyMa Toka. MakcuMmyMbl TOKa COOTBETCTBYHOT CpegHUM
nonoxeHnam 6anaHcnpa, MUHUMYMbl — KpanHUM. MakcMMyMbl TOKa MOFYT JOCTUraTb 3HAYE€HWUA, COOTBETCTBY-
OLLMX OMPOKMAbIBAKOLWEMY MOMEHTY ABWraTens, a MUHUMYMbl COOTBETCTBYIOT ero xonoctomy xogy. [pu
XOpOLIO YpPaBHOBELIEHHOM CTaHKe-kayanke MakCUMarnbHble 3HavYeHUs MOnyBOMH rpaduka Harpysku
NpVMBOLHOrO ABUraTensa NpMMepPHO OANHAKOBLI, @ MPY NITIOXOM - 3HAYMTENbHO OTNNYAOTCA APYr OT Apyra.

MNoka3aTenemMm ypaBHOBELUEHHOCTM CTaHKa-Kkayanku CryXuT KOIPMULMEHT HeypaBHOBELLEHHOCTU (Janee
no Tekcty — KHY), KoTopbil BblYMCNSAETCS B COOTBETCTBUN C (DOPMYIION:

Kuy= 100*(Ig-1n)/(Is+In), roe
lg - MakCManbHble 3Ha4YeHWUsi TOKa, NPU XoA4e NIyHXepa LUTAaHrOBOW YCTaHOBKM BBEPX;
Iy - MakcumanbeHble 3Ha4YeHUs ToKa, Npu Xo4e NyHXepa LUTaHroBOW YCTaHOBKN BHUS.

Ha npakTtuke, CTaHOK-Kavanka cumtaeTcs ypaBHoBelleHHbIM, ecnn KHY He npeBbiwaeT 5%.

3.4.16.2 Bbiuncnexne KHY B YB63-306M

[ns BblincneHns 3HaveHnss KHY Heobxoammo 3HaTb 3HAYEHMS MaKCMMarnbHbIX TOKOB NpW Xo4e niyHxepa
LUTAHrOBOM YCTaHOBKM BHMU3 1 BBepX. A ansa ux onpegenexHvs Yb3-306M HeobxooMmMo kakum-nvbo obpasom
coobwmnTb Bpemsa ogHoro umkna padotel Hacoca. B YB3-306M aTo BpemMa MOXeT OblTb NOSly4eHO ABYMS
cnocobamw.

Mpun 3HayeHun napameTpa "HeypasH. Hacoc"="[at" ons onpegeneHvs BpeMeHM OOHOro uukna paboThbl
NAYHXEePHOro Hacoca UCnonb3yeTcsl 6ECKOHTaKTHbBIM AaTUMK NONIOXKEHUS LUTAHMN NAYHXEPHOro Hacoca.
Mpn 3HayeHun napameTpa "HeypasH. Hacoc"="u/MuH" ana onpeneneHnss BpeMeHn O4HOro umkna pabdoThbl
NNyHXXePHOro Hacoca ncnonb3yetcs napameTp "Linknos B MMH" (4MCNO KavYaHui B MUHYTY). [INsg npaBunbHOro
onpegeneHns MakCMMyMOB TOKa 3Ha4yeHue napameTpa AOMKHO 6biTb B npegenax 70 % -120% peanbHoOro
yucna kayaHui B MuHyTy. Hanpumep, npu "Lnknos B MMH" =16 pearnbHOe YNCIO KayaHU B MUHYTY OOSTKHO
6bITb B Npegenax 11-19 kavyaHu B MUHYTY.

3a Bpemsa ogHoro uyukna YB3-306M onpepensieT gBa Makcumyma TOKa, O4MH M3 KOTOPbIX COOTBETCTBYET
X04y MiyHXepa LTaHroBOW YCTAaHOBKM BBEPX, @ APYron - Xo4y NiyHXepa LUTaHroBOW YCTaHOBKN BHUS.

Oanee onpenengetca KHY no popmyne:

Kuy=100* abs ((I1-1,)/1:+1,), roe abs — dyHKUMS B3ATUA MO abCOMOTHOW BENUYMHE.

3.4.16.3 Pabota 3awmTbl N0 HeypaBHOBELLEHHOCTWN CTaHKa-Kayanku

Mpwn 3HayeHun napameTpa "HeypaeH. Hacoc"="[at" nnu "HeypasH. Hacoc"="u/Mnn";

- MeHsieTca Ha3HadeHue dyHKkumoHanbHoro pene. Ecnu KHY wmeHbwe 3HadeHus napametpa "KHY
npegynp.", To yHKUMOHaNbHOE perne BbikntoveHo. Ecnin 6onbLue — BKNHOYEHO.

YB3-306M HOBATEK-3JIEKTPO
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- 3awWwmTa no HeypaBHOBELIEHHOCTU cpabaTbiBaeT (penie Harpy3kum Bblkrntovaetcd) ecnn KHY npeBbicuT
3HayeHue napameTpa "KHY aBapus" B TedeHne Tpex nocrnenoBaTenbHbIX LMKIOB CTaHKa-Kavarsku..

[MoBTOpPHOE BKIOYEHME perie Harpy3ku BO3MOXHO nocre:

- cHATUSA 1 nogaydun nutanusa Ha YB3-306M;

- cbpoca aBapui ¢ nuueBon naHenu (n.5.2.9) nnm guctaHumMoHHo no uHTepdency MODBUS (n.5.4.10);

- OTKMIOYEHNS 3aLUThI MO HEYpPaBHOBELLEHHOCTU CTaHKa-kadvanku (napameTp "HeypasH. Hacoc"="OT1kn");

- cbpoca YB3-306M Ha 3aBOACKME YCTAaHOBKM.

4 ONMUCAHUE U3OENUA

YB3-306M sBnseTca MUKPONPOLLECCOPHbIM LINPPOBLIM YCTPOMNCTBOM C BbICOKOW CTEMNEHbI HAaAEXHOCTU U
ToyHOCTU. OnepaTUBHOIO NUTaHUA He TpebyeTcss — KOHTPONMMpPYyeMoe HanpsXXeHue SBnAeTCcs OAHOBPEMEHHO
Hanps>KeHNneM nNuTaHus.

5 UICMNMOJIb3OBAHUE MO HABHAYEHUIO

5.1 NogroToBKa K UCNOSIb3OBaHUIO

5.1.1 lNoaroToBKa K NOAKMHOYEHUIO:

— pacnakoBaTb W NPOBEPUTb U3AENMe Ha OTCYTCTBME MOBPEXAEHMI MOCMe TPaAHCMOPTUMPOBKKM, B Cryyae
OBHapy>XeHNs TakoBbIX 06PATUTLCS K MOCTaBLLMKY UNN NPOU3BOAUTENIO;

— MpOBEPUTb KOMMMNEKTHOCTb (M. 2), B cnydae oOOHapyXeHWs HEMOSIHOW KOMMMeKTauum u3genus
06paTUTLCA K MOCTaBLLMKY UITM NPOU3BOUTENIO;

— BHMMaTenbHO M3yunTb PykoBOACTBO MO 3Kcnnyatauum (obpatute ocob6oe BHUMaHME Ha cCxemy
NOAKMIOYEHUA NUTAHUA u3genus);

— ecnu y Bac BO3HMKNM BOMPOCHI NO MOHTaXy M34enus, noxanyncra, obpatntecb K NpoM3BoguTesNo no
TenedgoHy, ykazaHHOMY B KOHLe PykoBoACTBa Nno aKcnnyaTauuu.

5.1.2 Beibop TpaHchopmaTopoB TOKa

HoMuHanbHbIN BbixogHoM ToK TT gormkeH ObiTh 5 A.

HomuHanbHbI BXogHoM Tok TT (Ict) BbiOMpaeTca ncxoasa ns HoOMUHaINbLHOIO Toka anektpogsuratens (In),
MyCKOBOro TOKa ABuraTens, 4NMTenbHOCTK nycka, Heobxoaumoro Bpemenun AlB (yunTbiBas xapaKkTepucTukm
BxogoB YB3-306M, npegHasHayeHHbIX anst nogkntodenus TT (tabn. 5.1)).

Ta6nuua 5.1 — Xapaktepuctukn Bxoaos Yb3-306M, npeagHasHaveHHbIX Ans nogknodeHns TT

Tok BxogoB YB53-306M, KpaTHOCTb neperpysku MakcumanbHas MuHumanbHasa naysa
npegHa3HayYeHHbIX AN OTHOCUTENLHO ONUTENbLHOCTb AeNCTBUA nepen NOBTOPHLIM
M3MepEeHUS BbIXOAHbLIX HOMMHasILHOro ToKa TOKa, BKITHOYEHUEeM, ¢
ToKOB TT, A (5A)

0-12 24 HenpepbIBHO -

12-15 3 60 10

16 — 20 4 30 15

21-25 5 15 30

BHUMAHUE! MAKCUMAIbHbBIA TOK BXOOOB VYB3-306M, MPEOHA3HAYEHHbLIX Ansa

M3MEPEHUA BbIXOOHbLIX TOKOB TT - 25 A.

HomuHanbHbIN BXOAHOW TOK TT gomkeH 6biTh B npegenax: In<lct<3*In.
PekomeHngyetca npumeHats TT ¢ Ict=2*In.

5.1.3 O6wme ykasaHus

Ecnu memnepamypa u30efniusi 1ocrie  mpaHCrnopmupoaHusi Uu  XpaHeHuss omsu4Yyaemcsi om
memMnepamypbl cpedbl, rpu Komopoul npedrnosazaemcs 3Kcrsyamayusi, mo neped MoOKIYEHUEM K
anekmpu4eckol cemu ebidepxxamb u30esiue 8 ycrio8usiX dKCrhlyamayuu 8 medyeHue 08yx 4Yacoe (m.K. Ha
anemeHmax u3desnusi 803MOXHa KOHOeHcauus enaau).

BHAMAHUE! U3OEJNTME HE NPEOHA3HAYEHO O/1A KOMMYTAUUU HATPY3KU MNMPU KOPOTKUX
3AMbIKAHUAX. NMNO3ITOMY B LUEMAN NMUTAHUA BbIXOOHbLIX KOHTAKTOB PEJIE HAIPY3KU
HEOBXOOUMMO YCTAHOBUTb ABTOMATUYECKUE BbLIKIMKOYATENIN (MPEOOXPAHUTENN) UNU UX
AHAJTIOT'N HA TOK HE BOJIEE 15 A (HomuHan BbiIOMpaeTcs B COOTBETCTBMM C NOAKIHOYaeMbIMMU
LensiMm, HO He JOJMKEH NpeBbIwaTb ANA KOHTakToB 1-3 — 15 A, AnA KoHTakToB 4-9 — 5 A).

BCE NMOAKNIOYEHUA OOITKHbI BbINMOJIHATLCA NPU OBECTOYEHHOM U3AEJNTUN.

Owubka npu 8bINOIHEHUU MOHMAaXHbIX pabom Moxxem 8bleecmu U3 cmposi usdenue u nooKMOYEHHbIE K
HeMmy rpubopsl.
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Ons  obecneyeHnss HaOEXHOCTU  JMEKTPUYECKMX COEAMHEHWM crnegyeT  MCnonb3oBaTb  rMbkue
(MHOronpoBOMOYHLIE) MPOBOA4A C U30ONSAUMEN Ha HanpsikeHne He meHee 450 B, kOHLUblI KOTOPbIX HEOBXOANMO
3a4UCTUTb OT M3onauuKn Ha 5+0,5 mm 1 o6xaTb BTYNOYHBIMM HAaKOHEYHUKaMN. PekoMeHayeTcsa ncnonb3oBaTb
npoBof ceveHnem He MeHee 1 MM KpenneHue npoBoOaOB AOMKHO MCKIIOYATh MEXaHNYECKNEe NOBPEXAEHUS,
CKpyYMBaHUE 1 CTUpaHME U30NsLUMM NPOBOAOB.

HE OONYCKAETCA OCTABJIATb OrOJIEHHBbIE YYACTKM NPOBOOA, BbICTYMNAIOWHWE 3A
NPEAENBI KNEMMHUKA.

Lns HadexHo20 KOHMakma Heobxo0uMO rpou3eo0UMb 3amsKKYy BUHMO8 KIEMMHUKa C ycuruem,
yKasaHHbIM 8 mabnuue 3.1.

Mpn yMEHbLUEHUN MOMEHTA 3aTSKKM — MECTO COEAMHEHUS HarpeBaeTCsi, MOXET OMNMaBUTbCA KIEMMHUK U
3aropeTtbcsa nposog. Mpy yBenuyeHMn MOMeHTa 3aTsHKKM — BO3MOXEH CPbIB pe3bbbl BUHTOB KNEMMHMKA UNu
nepexvMmaHve nogcoeguHeHHOro Nnposoaa.

OnA noBbIWeHUA  3KCNJlyaTauMOHHbIX CBOWCTB WU3Aenusa  peKoMeHAyeTCsi  YCTaHOBUTb
npepoxpaHuTenu (BCTaBKU NiaBKWMe) UM UX aHanoru B crnegywwme uenu (nepeymcrieHne B nopsigke
HeobxoaMMocTH, Yepes aeduc — peKkomeHaAyeMbI HOMUHaN NpefoxpaHuTens):

1) uenm nutanna Yb3-306M (27, 28, 30-L1, L2, L3)-1A;
2) uenn U3MepeHUsa TemnepaTypbl, TOKa, HanpsbkeHusa (39, 40, 44, 45, 48-52) — 0,5 A;
3) RS-485 (33-35) - 0,5 A.

5.1.4 MNopgkntoveHne n3genus
5.1.4.1 MNogknio4nTb TOKOBbIE TpaHCOpMaTOpbl B COOTBETCTBUN C PUCYHKOM 5.1.
5.1.4.2 MMponyctutb 4Yepe3 aunddepeHumanbHbI TOKOBLIN TpaHcopmaTop (TpaHcdopMaTop HyneBoOwn
nocrnenoBaTensHOCTN) Bce Tpy dhasHbiX NpoBoga M NogktounTb ero K Y63-306M.
5.1.4.3 [Ina KOHTPONS U U3MEPEHUSA U30NALMN ABUraTeENs MOAKNIYUTL KIIEMMY KOHTPONS msonaumm 25 kK
OOHOMY M3 BbIXOAHbIX KOHTakToB MI1. Ecnu kopnyc gsuratensi He 3a3emrieH, WM UChonb3yeTcs ceTb C
N30SIMPOBAHHON HenTpanbto, unn Kk knemme YbB3-306M He nogkniouyeH HyrneBoW MpoBOA, TO Heobxoammo
3NEeKTpUYEeCcKM NoacoeanHUTb K Knemme 26 nsgenus Kkopnyc asuratens.
5.1.4.4 Tlogknmountb gBuraTens k Yb3-306M B cooTtBeTcTBMM C pucyHkoMm 5.1. lNpu mcnonb3oBaHum
ABuratens c nepeknoyeHneMm obMOTOK Npwu Mycke U3 3Be3dbl B TPEYrosibHWK, BbINOMHUTE NOAKMOYEHUE B
cooTBeTCTBMM C NMpunoxeHunem b.
5.1.4.5 [Ona pa6otbl nsgenust coBmectHo ¢ K B KayecTBe ynpaBnsitOWEro MM KOHTPONMPYIOLLEro C
ncrnonb3oBaHnem nporpammbl “lNanens ynpaenenunsa Y63-306” Heobxogmmo:
— nogknountb MK K ceTn HTEpPHET;
— 3arpysutb Ha K dann "Setup_cplubz306(X.X).exe" (X.X — HOMep BepcuMuM MNporpammbl) C camnTa
komnanmm “HOBATEK-3JTIEKTPO* (http://novatek-electro.com/programmnoe-obespechenie.html);
— yctaHoButb Ha [MK nporpammy “lMaHens ynpaBneHus YB3-306”, 3anycTMB Ha WCNOMHEHWe dawn
"Setup_cplubz306(X.X).exe".

MpumeuaHue — [nsa pabotel ¢ YB3-306M gonyckaeTcs Mcnonb3oBaHME Mporpamm, paspaboTaHHbIX
nonb3oBaTenem.

5.1.4.6 nga pabotbl nsgenus c MK no nHtepdericy USB Heobxoanmo:
nogknountb MK K ceTN MHTEPHET;

— 3arpy3nTtb Ha K dann "USB-serial-Novatek.rar" ¢ canta komnanumn “HOBATEK-3JIEKTPOY;

— pacnakoBaTb apxuB U yctaHoBuTb Ha MK gpariBep, 3anycTtmB Ha ucnonHeHune camn "setup.exe”;

— nogknoymnTb pasbem “‘USB” Ha naHenu nagenus k pasbemy USB K npu nomowm kabens "USB type A
-MunkpoUSB type B";

— BblOpaTb B pasgene "Hactpoikn ceasu" "COM — nopt" (MeHwo "HacTtponkn" nporpammbl “lNaHesnb
ynpaeneHna YB3-306”) Homep nosiBuBlieroca pononHutensHoro COM-nopta n ybeguTtbes, 4TO
Apyrne HaCTPOMKM CBSI3N COOTBETCTBYIOT HacTporikam cBsA3n YB3-306M;

— ycrtaHoBuTb B YB3-306M napametp “Cesasb”’ = “USB”.

5.1.4.7 Tlpn wucnonb3oBaHun MODBUS nogknioumts nNUHUKM cBA3M K knemmam 33  (GND),
34 (nuHua B RS-485), 35 (nuHna A RS-485) nsgenus. YctaHoBuTb napameTp “Ceasb” = “RS485”.

YB3-306M HOBATEK-3JIEKTPO
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R1

F3
—
| S—
F2
—
| S— )
F1
—
| S—
Com Name Name _ |Com
1 RF-nc K2 L1 27
QF1 2 | RF<om 'l\ 2 |28
QF2 3 RF-no L3 30
o Q Q / 4 RP1-nc N 31
/ 7 7 I 5 | RPi-com K11 G-485 | 33
‘( ( l‘( 6 RP1-no s B-485 34
7 RP2-nc A-485 35
9 RP2-no f—
GND 39
a = 14 CT-1a AN-U 40
a ¢ e b =] 15 CT-1b
c =— 16 CT-2a
T1R:T2 §5T3 d=17 | CT2b
e = 18 CT-3a T
b d f f-]19| crab N 45
g
§T4
t
K h
.} GND 48
/ / / PT-100cor | 49
/ 9 = 23 DT-b PT-100in | 50
h-— 24 DT-a GND 51
I 25| R-iz PTC-1000in | 52
26 R-izN
t
R2
A —YB3-306M;

F1-F3 — npegoxpaHuTens (BCTaBka NnaBKasi) Unun ero aHanor Ha 1ok 1 A;

K — MarHuTHbIN nyckaTtens;

R1 — gatumk Temnepatypbl (Hanpumep, PT100);
R2 — patumk Temnepatypsbl (Hanpumep, PTC1000 EKS111 dupmbl DANFOSS);

QF1 — aBTOMaTMYECKMI BbIKMOYATENMD;

QF2 — aBTOMaTU4eCKMI BbIKOYaTENb HA TOK He Bonee 5 A;

T1-T3 — TpaHcdopmaTtop Toka (Bbixog 5 A);
T4 — gudpdepeHumnanbHbii TpaHcdopmaTop.

PucyHok 5.1 — Cxema nogknioyeHus Y63-306M

5.1.4.8 Tpu wucnonb3oBaHun YB3-306M ana 3awmTbl CTaHKa-kayankM OT HeypaBHOBELLEHHOCTW npu
NCMoMb30BaHUN JaTyMka MNONMOXEHUsSI LWTaHrM Hacoca (3HadeHuMe napameTtpa "HeypasH. Hacoc"="[at")
NOAKMIYUTE HOPMaIbHO-PA30OMKHYThIE KOHTaKTbl AaTymka K knemmam 39 (GND), 40 (AN-U) YB3-306M.
Jdatumk porkeH OblTb YCTaHOBIEH Tak, 4TOObl cpabaTbiBaHMe JaTyMka MNpPOMCXOAUIIO CUMMETPUYHO
OTHOCUTENBHO KpPaMHEro (BEPXHEro MWW HWXKHEro) MOMOXEHWUS LITaHMM CTaHKa-kavankui. [OnutenbHoCTb
3aMKHYTOrO COCTOSIHMSI KOHTaKTOB AaTyuka AorkHa 6bitb oT 0,3 cekyHabl Ao 10% AnutenbHOCTU uuMKkna

CTaHKa-ka4vanku (Ho He 6onee 10 cekyHA).

MpumMeyaHne — B KayecTBe AaTyuka MOSoXKeHUs MOXeT OblTb MCMOMb30BaH BbIKMoYaTENb MHOYKTUBHbIN
6eckoHTakTHbIN ISN IC7P-56-25-LR7-C nnn aHanornyHbIn.

HOBATEK-3JEKTPO
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5.1.4.9 NopaTb HanpshkeHne Ha YB3-306M.
BHUMAHME! YB3-306M nocTaBnsieTcsi Nnpu BbICTaB/IEHHOM HOMUHaNIbHOM TOKe ABUraTesisi paBHbIM

Hynto. B aTom cnyyae pene Harpy3ku YB3-306M He BknouMTCA A0 YCTAaHOBKUM HOMMWHANbHOro TOKa
ABurartens. HoMmHanbHbIN TOK ABUraTens AomkKeH ObITb He meHee 3 A.

MMopsimoK BKHOYEHUA pene Harpys3kym nocrie nojayv nuTaHusa onpegensieTcs 3HadeHWsMU napameTpos
“Bpemsi AlNB” u “IMyck>MNutanne” (n. 5.3.1.1).

5.1.4.10 lMpn nepBOM BKMOYEHMM B COOTBETCTBUM C 3aBOACKMMM NapameTpamu unsgenue HaxoguTcsl B
pexume MKYTI, B koTOpoM BO3MOXXHA yCTaHOBKA CrieayHoLmnX napameTpoB:

— HOMWHanbHbIK TOK TT (napameTp “Inom TT");

— HOMWHanbHbIA TOK ABuratens (napameTp “Inom gsuratens”).

Ona HopmanbHon paboTbl YB3-306M focTaTOuHO YCTAaHOBUTL YKa3aHHbIE napameTpbl B COOTBETCTBUN C

ncnonbdyemoiM TT 1 gBuraTenem.

5.1.4.11 CHaTb nuTaHue ¢ YB3-306M.

5.1.4.12 MNMopgkntountb Ml aBuratensi B COOTBETCTBUN CO CXEMOW, yKa3aHHOM Ha pucyHke 5.1

MpumeyaHue - Korga pene Harpysks BKIHOYEHO, TO 3aMKHYTbl KOHTaKTbl 5-6 n 8-9, npu BbIKIIHOYEHHOM
perne — 3aMKHYTbl KOHTaKTbl 4-5 1 7-8

5.2 YnpaBneHue usgenvem

5.2.1 Pexnmbl ynpaeneHus n coctosiHmust Yb3-306M

YB3-306M vmeeT NaTb PEXXMMOB YNpaBreHus:

— bBnokupoBaHue knaBunatypbl;

-  MKYTT;

— YpoBeHb nonb3oBaTens;

— YpoBeHb Hanagyuka,

— [wnctaHunoHHoe ynpaBneHue.

Bo Bcex pexumax ynpasneHus sBo3moxeH nepexod Yb63-306M B cocTosiHue:
— [MpocmoTp n3amepsiemblx 1 BblYMCNSEMbIX NapameTpoB (Tabn. 3.5);
— T[lpocmoTp XypHana aBapun (n.5.6).

5.2.2 CoctosiHne «[1pocMoTp namepsieMbiX U BbIYUCTISIEMbIX MapamMeTpPoOB»

CocTtosiHne «[lMpocMoTp n3mepsieMblX U BblMUCHSEMbIX NAPaMeTPOB» SIBNSETCA OCHOBHbIM. L3 pexnmon
YpoBeHb nonb3oBartens (Hanag4iuka) B ato coctosiHne YB3-306M Bo3sBpallaeTcs aBToMaTUYECKN (€Cnn B
TeyeHue 30 cekyHA He HaxaTa HU ogHa KHOMKa).

B aTOM coCTOsIHMM B nepBbiX TPEX CTpoOKax MHAMKaTopa oTobpaxkaeTcs rpynna u3 Tpex (OyHKUMOHANbHO
6nM3Kknx NnapameTpoB (Npw BbIBOAE 3HAYEHMI TemnepaTypbl 4aTYMKOB UNN aHaNoroBbiX BXOAOB — rpynna m3
ABYX napameTpoB) (puc. 5.2).

MpumeyaHue — Ecnn kakon-nnbo gaTymk TemnepaTypbl OTKMAOYEH NPOrpaMMHbIM CMOCOBOM, TO BMECTO
3Ha4YeHusa TemnepaTypbl (CONPOTUBNEHNA) HA MHOMKATOP BbiBOAUTCA “OTKN”.

NHdbopmauus, otobparkaemasi B YHeTBEPTOM CTPOKE MHAMKATOPA, 3aBUCUT OT COCTOSIHUSA U3OeNus.

Ecnn pene Harpysku BKOYEHO, TO B YETBEPTON CTPOKE MHAMKATOPA OTODpaxaeTca Tekyllee Bpems (puc.5.2).

pazHue  il. H 343
bazHu  iZ. H Z00
bazHMa i3, H 342

13:13:17

Ha nHagukaTope oTtobpaxaeTcs:
— BcTpoke 1 —Tok no casze L1 — 345 A;
— B CTpoke 2 —Tok no ¢hasze L2 — 350 A;
— BcCTpoke 3 —Tok no pase L3 — 342 A;
— B CTpPOKe 4 — Tekylllee BpeMSI.

PucyHok 5.2 — lhgukaTtop YB3-306M B cocTosiHm NMpocMoTp usmMmepsieMbiX U BblYUCTIAEMbIX
napamMeTpoB (perie Harpy3ku BKIHOYEHO)

Ecnu pene Harpysku BbIKNOYEHO, TO B YETBEPTYIO CTPOKY MHOMKATOPa MOXET ObITb BbIBEAEHO:
1) “AlB=He W3=0 15:30:17” B cnyyae, ecnu nyck suraterns HEBO3MOXEH, TaK Kak He yCTaHOBIeH
HOMWHanbHbIN TOK ABuUratens (napameTp “Inom asuratensa” =0);
2) “Al'B=He 15:30:17” B cny4yae, ecnu Obina aBapus, nocne kotopon AlB 3anpeLleHo;
3) “AlN=350 15:30:17” B cny4ae, ecnu 6bina aBapusa n AlNB Bo3aMoxHO (naeT cyeT Bpemenmn AlB
— fo AlB octanocbk 350 cekyHA).
Bo BTOpoM 1 TpeTbeM BapmaHTe B YETBEPTOM CTPOKE MHAMKATOPA MHAOPMaUUSA nocneaoBaTenbHO
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MEHSIETCH: KpOMe COOBLLIEHNSI O BO3MOXHOCTM Nycka ABuUraTens BbIBOAUTCA obLLee KONMYeCTBO aBapui u
TMN aBapun, oTobpaxkaemonm Ha uHaukatope (puc. 5.3). Hanpumep, ecnu mHdopmauus Ha mHOukaTope
COOTBETCTBYET PUCYHKY 5.3, TO Yepes 2 CekyHAbl B YETBEPTYHO CTPOKY OyaeT BbIBEAEH TN YETBEPTON aBapum.

MuHeiHoe U1, U 343
JuHegHoe U2, U a2
JuHegHoe U3, U 218
Imax Ow 3: &

Ha nHgukaTtope otobpaxaeTcs:
B cTpoke 1 — nnHenHoe HanpsxeHne U1 — 345 V;
B CTpOKe 2 — nHenHoe HanpsxeHne U2 — 312 V;
B CTpoke 3 — nuHenHoe HanpsxeHne U3 — 210 V;
B CTpoke 4 — “Imax” — Tun aBapum (MakcMmarnbHas TokoBasd 3awuTa ); “Ow 3:8” — Ha nHagnkaTope
oTobpaxkaeTcsl TpeTbsl aBapus (BCero AeNCTBYOLUX BUAOB aBapun 8).

PucyHok 5.3 — MHgukaTtop YB3-306M B cocTosiHUM «[1pOCMOTP n3amMepsieMbiX Y BblYUCASIEMbIX
napameTpoB» (Mpy HanM4uMn aBapun)

5.2.3 Pexnm BnokupoBaHue KnaBuaTtypbl
MNpn 3abnoknpoBaHHOW KnaBMaType HEBO3MOXEH MPOCMOTP W nepeycTaHOBKa NporpaMMupyembix
napameTpoB.
Mpw 3a6noknpoBaHHOM KnaBmaType, HaxaTue KHOMK1 YCcTaHOBKa NPUBOAMUT K MOSBIEHWNIO HA UHAMKATOpe
coobLeHnst “kHomnkn 6noknpoBaHbl” (puc.5.4).

KHOMKKW &00KKWEOESHE

PucyHok 5.4 — MlHgukaTop npu 3abrnokupoBaHHON KnasuaType

[nsa pa3bnokupoBaHus knaBnaTypbl HEO6X0AMMO:
— MOBTOPHO HaXaTb KHOMKYy YCTaHOBKA, 3aropaeTcsi KpacHbIN cBeToamos YCTaHOBKA, a Ha vHavkaTope
nosiBnaeTcsa Hagnuck “lNaponb nons3oBatena” n “<0>”;
— kHonkamu BBEPX vnn BHWU3 HabGpaTtb uudpbl naponsa nonb3oBaTens oT 1 0o 9 n HaxaTb KHOMKY
3anucbk. Ecnun naponb BepeH, knaBmaTypa pa30trnokmpoBaHa.
Mpn OTCYTCTBMM HaxaTus Ha KHOMKM B TedeHue 15 cekyHO W, ecnn ycTaHOBKa GNOKMPOBKM He cHATa
nonb3oBaTtenem, krnasmartypa cHoBa 6nokupyeTcs.

5.2.4 Pexum «MKYT1»

Pexum « MKYTT» npegHasHayeH ona ynpouleHns padoTtbl obcnyxmnsatowero nepcoHana ¢ Yb63-306M.

Mpu HavanbHbIX 3aBOACKMX YCTaHOBKaXxX nagenue Haxoamtcs B pexume « MKYT».

Pexnmbl «MKYT» n «YpoBeHb nonb3oBaTens» OTNNYAKTCA TeM, YTO napameTpbl, HEe BKMIOYEHHbIE B
cnncok MKYTI, npyHMMaloTcs paBHbIMW 3aBOACKMM MapamMeTpamMm M nNpu BXO4E B MEHIO MNoSib3oBaTens He
npocmarpuBatotcd. PaboTta ¢ napametpamu, BkntodeHHbiMn B cnncok MKYT1 Takas ke, kak n paborta c
napameTpamMmu B pexnme «YpoBeHb nonb3osatend» (n. 5.2.5).

Mpwn BbIKNtOYeHUN pexuma «MKYT» (yctaHoBke napameTpa “Pexum MKYIT’ B nonoxeHne “Otkn”) YB3-
306M nepexoauT Ha «YpoBeHb Nonb3oBaTens». B pexume «YpoBeHb nonb3oBatend» BO3MOXHO U3MEHeHWe
BCEX NapameTpoB (BXOAALMX 1 He Bxoadawmx B cnnucok MKYTT), ecnu nameHeHne He 3anpeLeHo Hanagumkom.

BHUMAHMUE!

Ecnu kakue-nub6o nporpammupyembie napamMmeTpbl OblNM  U3MEHEeHbl MNOoNb3oBaTenieM WU
Hanag4ymkom (B pexumax «YpoBeHb Nofb3oBaTensa» Unu «YpoBeHb Hanagymka»), HO He BKJIHOYEHbI B
cnucok MKYTI, To npu nepexoge B pexum «MKYl» BMecTo 3TUX M3MeHeHUn GyayT BOCCTAHOBMEHbI
3aBoACKME napameTpbl.

BknroyeHne no6oro napametrpa B cnucok MKYI u BbiknioyeHue pexuma «MKYI» BO3MOXHO
TONBbKO B pexume «YpoBeHb Hanaguunkay.

YB3-306M nepexoauT B pexxum « MKYTT» nocne cbpoca Ha 3aBoackve napameTpsl (n. 5.2.7).

5.2.5 Pexunm «YpoBeHb nonb3oBaTens»
[na npocmoTpa 1 U3MeHeHWs NnapameTpoB B 3TOM pexnme Heobxoammo:
1) HaxaTb KHOMKy YcTaHOBKa, MNpu 3TOM 3aropaeTcs KpacHbli cBeToauon YcTaHoOBKa W Ha
MHONKaTope NOSABNAETCHA MEHIO NONb30BaTenNs;
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2) kHonkamu BBEPX nnn BHU3 BbiGpaTh Heobxoammbln napameTp (Ha puc.5.5 BbibpaH napameTp
“Inom TT” — HOMUHarbHbLIA TOK TT)

FediHM nonk=z0EaTenA
TekdWee EFEMA
#Inam TT 5]
Inom apWraTens 1688

PucyHok 5.5 — MeHto nonb3oBatens

3) HaxaTb KHOMKy YctaHoBKa (puc.5.6)

FEe#KH NONeZ0EaTENA

PucyHok 5.6 — OkpaH M3MeHeHMs1 napameTpa B pexunme

Inam TT alili YpoBeHb nonb3oBaTens

HAT ME¥M

MpumeyvaHue — Hagnucb “HAJT” 03HavaeT, 4TO U3MEHEHME 3HA4YeHUs napameTpa BO3MOXXHO TOSIbKO B
pexume «YpoBeHb Hanagyuka». Hagnucs “MKYT1” o3HauvaeT, 4To napameTp BKAoYeH B cnmucok MKYTI.

Ecnn B yeTBepTOn CcTpoke wuHAMKaTopa ecTb Hagnuck “HAJT" (puc. 5.6), TO M3MeHeHWe 3HayYeHus
napameTpa B pexmnme «YpOoBEHb NONb30BaTENsI» 3anpeLieHo 1 B 3TOM CIy4ae ero MOXXHO U3MEHUTb TOJNbKO B
pexumMme «YpOBEHb Hanaguukay.

Ecnu napamemp He HaxoOumcs e criucke MKYT (8 yemeepmol cmpoke uHOuKkamopa ecmb Hadnuch
“OmknMKYIT), mo 0ns usmMeHeHUs1 3Ha4YeHUsi napamempa HeobxoOumMo npedsapumeribHO 8KIIYUMb €20 8
criucok MKYTI.

[nsa aToro Heob6xo4MMO:

—  kHonkamu BBEPX vnn BHU3 BoibpaTte napameTp;

—  HaxaTb KHOMKy YcTaHOBKa,

—  HaxaTtb ogHoBpeMeHHo kHonkn BBEPX n BHU3 (Ha gucnnee Bmecto Hagnven “OTknMKYIT” gormkHa
ocTaTbcs Hagnucb “MKYIT).

3HayeHVe napameTpa B pexnme «YpoBeHb NOMb3oBaTeNnsa» MOXHO U3MEHUTb, €Cr B YETBEPTOWN CTPOKe
MHOMKaTopa ecTb Tonbko Hagnucb “MKYT1”. [1Ins aToro HeobxogmMmo:

—  kHonkamu BBEPX vnn BHU3 BbiOpaTh He0GxoanMoe 3HayeHne napameTpa;
—  KHOMKowm 3anucb 3anucaTb 3HavyeHue napameTpa, a Ans nepexoga obpaTtHo B MeHw 6e3 3anucu
HaXkaTb KHOMKy YcTaHOBKa.

Mpu oTcyTCcTBUM HaxaTmst nobon M3 KHomok B TedeHne 30 cekyHA, u3genve nepexoguT B COCTOSHME
«lMpocMoTp M3MepsieMbIX 1 BbIYUCNAEMbIX MapamMeTpoB».

[ns BbIxoga U3 MeHo oo uctedeHnsa 30 cekyHg HeOBX0aMMO HaxaTb KHOMKY 3anuchb.

5.2.6 Pexxnm «YpoBeHb Hanagymka»
[nsa Bxoada B pexum «YpoBeHb Hanagymka» Heobxoanmo:
1) HaxaTb KHOMNKy YcTaHOBKa B TedeHue 5 cekyHA, OTNYCTUTb KHOMKY.
Ecnu ypoBeHb 3awuiuieH napornem, TO 3aropuTcsl KpacHbI cBeToauod YCTaHoBKa, a Ha vHAukatope
nosisutca Hagnuck “MNapons” n 3aamuraet “000” (puc. 5.7).

Maront

A e
PucyHok 5.7 — Naponb Hanagyuka

2) kHonkamyn BBEPX unn BHU3 nocnegoBatenbHoO HabpaTb Tpy uMdpbl Napond Hanagumka ot 1 go
9, pasgensasa Habop HaxaTuem kHonkn 3anucb. Ecnn naponb HeBepeH, To YB3-306M Bo3BpaTtutca
B cocTosiHue «[1pocMOTp M3MepsieMbIX U BblMMCASIEMbIX NapameTpoBy». [1pn BBOAE NpaBUibHOMO
napons YB3-306M nepenget B pexum «YpoBeHb Hanagvmka» (puc. 5.8).

FoWuM Hanaaquka
CHy=-k3Herr. CEr OTED
*Terdwes EFPEMA

Irom TT =0 PucyHok 5.8 — Pexnm «YpoBeHb Hanagymka»

MNopsiAaoK M3MEHeHUs napamMeTpoB B pexume «YpOBEHb Hanaguyuka» Takow Xe, Kak pexumme «YpoBeHb
nonb3oartensa» (N.5.2.5), HoO 3anncb NapamMmeTpa He 3aBUCUT OT Hanuuua Hagnucu “HAJ1” B yeTBepTON CTpOKe
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nHankatopa. OgHako AN U3MEHeHMs 3HavYeHus napameTpa, napameTp OOSKeH ObiTb BKOYEH B CMMUCOK
MKYT1.

B pexume «YpoBeHb Hanagvvka» LOCTYMHOCTb Noboro napameTpa B pexnme «YpOBEHb MOnb3oBaTeNa»
MOXeT ObITb 3anpeLleHa nnun paspeLueHa. [nsa aToro Heo6xo4NMO:

— kHonkamu BBEPX nnn BHU3 BeiGpaTh napameTp (puc.5.8);

— BOWTW B MEHIO U3MEHEHUS NapamMeTpa, HaXkaB KHOMKy YCTaHOBKa,

— HaaTb 0JHOBPEMEHHO KHomMkn YctaHoBka 1 BHU3.

Mpwn 3anpeTe gocTyna K U3MEHEHUKD napamMeTpa B pexume «YpoBeHb MoNb3oBaTens» B YETBEPTON
CTpoke nHaunkatopa oyget Hagnuck “HAJT”.

5.2.7 YcTaHoBKa 3aBOACKMX NapameTpoB
YcTaHoBKa 3aBOACKMX NapameTpoB BO3MOXHA ABYyMs criocobamu:
1) YcraHoBuTb napameTp “BoccraHoBneHune” B nonoxeHue “Bkn”. [locne BbIXxoga M3 MEHK YCTaHOBKU
napameTpoB 3aBOACKUE HACTPOVKu1 ByayT BOCCTAHOBIEHDI.
Mpun Takom cnocobe He BOCCTaHABMMBAKOTCA cneayloLimne napameTpsl:
— KoA pgocTtyna Hanaguuka (“Maponb”);
— TeKyllee BpeMs u aara;
— Koppekums Yacos (“Kop.speMeHn”);
— Bpewms HapaboTkn nsgenus (“Hapatbotka YB3”);
— Bpewms HapaboTkn gsuratens (“HapaboTtka asur”).
2) [lpwn nopaye nutaHns Ha YB3-306M ygepxuBaTb B TedyeHMe [OBYX CEKYH[ HaXaTbIMU KHOMKK
YctaHoBKa 1 3anucb. 3aBOACKME NapaMeTpbl BOCCTAHOBMEHbI (Naposb Hanagynka — 123).
Mpun Takom cnocobe He BOCCTaHABMMBAOTCA crnefyroLine napameTpsbl:
— Bpems HapaboTkn nsgenusa (“Hapabotka YB3%);
— BpeMs HapaboTku asuratens (“HapaboTtka asur”).
— Koppekumsi yacos (“Kop.BpemeHn”).

Mocne BbINOMHEHMNA NpoLeaypbl YCTaHOBKM 3aBoacknx napameTtpoB YB3-306M HayHeT paboTy B pexume
«MKYT», B cnucke KOTOPOro HaxogaTcs napameTpbl:

— HOMUHanbHbIV TOK aBuratens (“‘Inom geurartensa’);

— ycTaHOBKa TeKyLlero Bpemenun (“Tekyliee Bpema’);

— HoMuHanbHbIN TOK TT ("Inom TT7);

5.2.8 YcTaHoBKa TeKyLero BpemMmeHu

[ns ycTaHOBKM TeKyLLero BpeMeHn Heobxoaumo:
1) HaxaB KHOMNKy YcTaHOBKa, BOWUTM B MEHIO YCTAHOBKU NapameTpoB.;
2) kHonkamu BBEPX nnu BHU3 BoibpaTh napameTtp “Tekywiee Bpems”;
3) HaxaTb KHomMKy YcTtaHoBKa (puc.5.9);

Tekdwee EFEMA

W12 Hune 2811 PucyHok 5.9 — Bug avcnnes npy ycTaHOBKE BPEMEHW
12:34: 47

4) kHonkamy BBEPX nnu BHU3 BbIGpaTth HeobxoanmMyto AaTy U HaxaTb KHOMNKY 3anuchb;
5) noBTOpPUTL N.4 4N8 YCTAHOBKM Mecsua, roga, 4acoB U MUHYT.
Mpn 3anucm MUHYT (B MOMEHT HaxaTus KHOMKM 3anucb), 4MCrno cekyHg 6yaeT aBToMaTU4ecKu
YCTaHOBIIEHO B HOfb.
Ecnn Heobxoammo nepentn K ycTaHoBKe cnegyrowero napametrpa 6e3 nameHeHusi, TO BMECTO KHOIMKM
3anuceb, cnefyeT HaxaTb KHOMNKY YcTaHOBKa.
Mpn oTcyTcTBUM HaxaTus NoboM M3 KHOMOK B TedeHwe 15 C¢ usgenue aBTOMaTU4ecku nepenget B
coctosiHue «pocMoTp n3amepseMbix U BblYUCHSEMbIX NAPaMETPOBY.

5.2.9 Cbpoc aBapwui ¢ nuueson naHenu Yb3-306M

C6poc aBapun BbINONHAETCS, ecnv ABuratenb BblkntodeH. [ns cépoca aBapuii ¢ nMUEBON NaHenu

HeobXx0ANMMO OAHOBPEMEHHO HaXaTb KHoMku YeTtaHoBka n BHU3, npu atom:

— aBapuu cbpacbiBalOTCA He3aBMCMMO OT TOro, 3anpelieHo unu paspelwleHo AlB (kpome Tekywwmx
aBapuvi 1 aBapuvm NoO HanMYn0 TOKOB ABUraTens nNpu OTKIIOYEHHOM pene Harpysku);

— oTtcyeT AlB 3akaHuuBaeTcs;

— MpW OTCYTCTBMM TEKYLLMX aBapuii BKITOMAETCa ABUraTerb.

5.2.10 C6poc cHETUMKOB SHEPTUU
C6poc cyeTynKoB aHeprum (NOSTHOW, aKkTUBHOW U peakTUBHOWN) BbIMOMHAETCA NPy YCTaHOBKE napameTpa
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“Cuy-k3QHepr.Cop” B nonoxeHue “Bkn” (Npu 3anncu 3HayveHus vnicna "1" B pernctp npu pabote no nHrepdericy
USB/RS-485). lNocne cbpoca cyeTynkoB aHeprum napameTp “Cy-kOHepr.Cop” aBTOMATUYECKU NepengeT B
nonoxexue “OTkn” ("0" — Npu YTeHMn napameTpa no nHtepdgercy USB/RS-485).

5.3 Ucnonb3oBaHne nsgenus

Mpn onucaHum pabotbl YB3-306M npegnonaraeTcs, 4TO ONUCbIBaEMble 3aluTbl BKAKYEHbI U Bce
Heobxoaumble ansa paboTbl 4aTYMKN MNOLKIHOYEHDI.

5.3.1 Pabota YB3-306M [0 BKMOYEHNS perne Harpy3ku

5.3.1.1 Pabota usgenusa nocne nogayv nutaHus (nepBoe BKIOYEHNE)

lMocne nogayn nNUTaHUA Ha WHOWKATOP BbIBOOAMTCH HasBaHWe U3genus, HoOMep Bepcuu MporpamMmMHoOro
obecneyveHuns, HasBaHe opraHu3aLmm — U3roToBUTENS U BblinonHaemas onepauus (puc. 5.10).

HOBRTEK-3JEETFO
HE3 EEFCHA 15

CTAFT ¥E=

MpumeyaHue — Homep Bepcum NporpaMmbl MOXKET MEHATHLCS.

PucyHok 5.10 — Bug nngukatopa YB3-306M nocne nogayv nutaHua

Uepes 1-2 cekyHObl Ha wuHAuKaTop OyayT BbiBEAEHbI 3HAYEHUSI U3MepAeMbix MNapameTpoB. Kakue
napameTpbl 6yayT BbiBe4EHbl HA MHONKATOP, 3aBUCUT OT 3Ha4YeHuns napameTtpa “UHamk< lMNycka”:

— JNWHEeWNHble HanpsbkeHns npu “UHauk< Mycka”="Jnn U”;

— Bpemsa paboTbl ABuratens, COMPOTMBMEHWE WU3OMAUUMKM  ABUraTtenss M Yactota ceTn npu
“‘Unamnk< Mycka’= “UsonF”.

Mepen BknoveHMeM pene Harpy3kn YB3-306M nposepsieT:

— YpPOBEHb M30MALMM OOMOTKM cTaTopa OTHOCUTENbHO Kopnyca Asuratens (npyv COnpoTUMBAEHWUMU
nzonaumm Hke 500 + 20 kOm npu “Usonauma’="5" (1000 + 50 kOm npu “U3onsaumsa’="10") Harpy3ka He
BKMto4aeTcs);

— Ka4yeCcTBO CETEeBOro HanpsiKeHUsA: MOofHOa3HOCTb, CUMMETPUYHOCTb, BEMWYUHY OEeNCTBYHOLLEro
NIMHENHOTO HanpPsXXeHus;

— npaBurbHOE YepeaoBaHue has, OTCYTCTBME MX CrIMMNaHKUs.

Mpn Hanuumm noboro u3 3anpellatoimx (GakToOpoB pene Harpysku He BKIHYaeTCsl, a Ha WHAWKaTOp

BbIBOAUTCHA COOTBETCTBYOLLEe coobuieHne o6 aBapum (Tabn. 5.13) n 3aropaeTtca kpacHbin ceeTogmon AB.

Mpy OTCyTCTBMM 3anpeljarolimx BKAYEHUE aKToOpoB BKIOMEHWE pernie Harpysku onpegensiercs
3HayeHuem napametpa “lNyck>lutaHmne” (pabota YB63-306M nocne nogayn nutaHus):

— npu “Nyck>lntanne”=" 1 HeT” pene Harpysku He BKIKOYNTCS.

[na BKNoYeHUA perne Harpy3ku B 3TOM crly4yae Heo6xXxoaAMMo OAHOBPEMEHHO HaxaTb KHonku BBEPX u
BHUS;

— npu “Nyck>lntanne” = “rN>AlB” pene Harpy3ku BkounTca Yepes Bpemsi AlB;

— npu “Nyck>lntanne’=T1 >2c¢” pene Harpysku BKNIOYNTCS Yepes 2 CeKyHObl NOCre nogayvm NuTaHus.

OAHOBPEMEHHO C BKIIOYEHMEM perie Harpy3ku 3aropaeTcs 3eneHbln ceetoanoa OBwur.

lMocne BKIOYEHUA perne n o MOMEHTa nycka AgBuraTtens (Nyck AgBuratens onpeaensieTcs no npeBbILLEHNIo
TOKOM Harpy3kn ypoBHA 120 % HOMWHaNbHOrO TOKA) KOHTPOMb M MNPUHATME pPELLUEHUA MO Ka4vyecTBy
HanpshkeHna  coxpaHsieTcsd. Ecnv B BGecTokOBYyK nay3y nosdBMAUCH 3arnpellarowme paktopbl, To perne
Harpysku oTKn4aeTcs.

Pa6ota YB3-306M npw paspelleHHOM AUCTaHLMOHHOM ynpaBreHun asuratenem no nHrepgency

USB/RS-485 (napameTtp “OsurYnp RS-2/5") paccmatpusaetca B n. 5.4.9.

5.3.1.2 Pabota Yb3-306M nocre oTKMo4YeH s U3-3a aBapumn

Pabota YB3-306M B aTOM crniyyae aHanormyHa paboTe npu NepBOM BKITHOYEHMMU, HO BKIIOYEHWE perne
Harpysku He 3aBUCUT OT 3Ha4veHus napameTpa “lyck>MuTaHue”.

Ecnu nocne aBapuun 3anpeweHo AlNB (“AlNB”=“OTkn”), To Npu 3anpeLleHHoM nycke ABuraTens ¢ nuueson
naHenu (onpegensetca 3HadyeHneM napameTtpa “OsurYnpllaHenn”) aBTomatMyeckoe BKMAOYEHME OBUraTens
HEBO3MOXHO [0 BbIKMOYEHUA NMUTaHMA nsgenus. Jenctemne 3HavyeHus napametpa “AllB” pacnpocTtpaHseTcs
Ha BCe BWAbl aBapui, Kpome aBapuin No HanpskeHuto. [Anga 3anpeweHua AlNB npun aBapusx no HanpsKeHuto

” ” o«

Heobxoaumo ncnonb3oBaTtb NapameTpbl “Umax”, “Umin”, “U nepekoc”.

5.3.2 Pabota YB3-306M nocrie BKMOYEHUSA perie Harpyskv 1 BKMOYeHUs asuratens (NosiBNeHWs TOKOB
6onbwe 10% HOMWMHaNBLHOro TOoKa ABuraTens)

YB3-306M ocywecTBNsSEeT KOHTPOSb MO HanpskeHuto u TokaM. Pene Harpysku oTknwoyaeTca npu
cpabaTbiBaHun nobon 3awuTbl (Tabn. 5.13) 3a UCKNOYEHNEM:

—  3aLLUMT MO HaMPSKEHWIO;
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—  3aWmnTbl NO HEUCMPABHOCTU AaTyMKa MNOSNOXEHMUS LUTAHIM CTaHKa-Kka4vankv Npu BKMNKOYEHHON 3alumTe no

npesbiweHnto KHY (MHankaumsa HEMCNpaBHOCTU €CTb, HO pene Harpy3ku He OTKMovaeTcs);

— N0 MakcumaribHoW TokoBOW 3awuTe npu “Imax<>Tennos.”="UHAMK (B 9TOM cnyyae MWHAOUKaLMS

NpeBbLILEHNSA eCTb, HO pere Harpy3ku He OTKIYaeTcs).

Ha nHgoukaTtop MoryT BbIBOOMTBLCA UK basHble TOKWM ABUraTensa wunu rpynna u3 Tpex (AByx) napameTpos,
BblOpaHHass nonb3oBatenem (tabn. 3.5). [pynna napameTpoB, BbibpaHHas nonb3oBaTenemM, MOXeT
oTobpaxatbca NOCTosiHHO (“Pexxum mHauk.”= “Moct”) nnn B TedeHme 15 ¢, 3aTem BO3BpaLLaeTcsl MHONKaUMS
TokoB gsuratens (“Pexunm nnguk.“= “>15¢”).

5.3.3 Pabora 3awmthl no npesbiweHnio KHY (3awmrta craHka-kavankum oT HeypaBHOBELLEHHOCTN)

5.3.3.1 lpu 3HauyeHun napameTtpa "HeypasH. Hacoc"="[at" gns onpegeneHus BpeMeHu OOHOro LMKra
paboTbl MAYHXEpPHOro Hacoca WCNonb3yeTcsi OEeCKOHTaKTHbIN AaTyYMK MOMOXEHUSA LUTAHMN MIYHXEPHOro
Hacoca. [laTunk nonoxeHns AomkeH ObiTb YCTAaHOBIEH B COOTBETCTBUM N. 5.4.1.7.

Ecnu npu paboTe anekTpoaBuratens ctaHka-kadanku curHanbl OT gaTymka oTcyTcTBYHOT 6onee 90 cekyHa,
T0 YB3 Bblgaer coobuleHne o HeucnpaBHOCTM gaTumka "Owwnbka uukna" (Mpy NOCTOSHHO 3aMKHYTbIX
KOHTaKTax gatynka 3HavyeHue aBapun 1; npu NOCTOSIHHO Pa3OMKHYTbIX KOHTaKTax AaTynka 3HavyeHue aBapumn
2) . Pene Harpy3ku npu Takon HEUCNPaBHOCTWN HE OTKINOYaeTcs.

MpumeyaHume - paboTta anekTpoaBuraTensa onpeaenseTcsa no Hanuymo TOKOB.

5.3.3.2 lpu 3HauyeHun napameTtpa "HeypaeH. Hacoc"="u/MnH" gna onpeneneHnss BpEMEHN OQHOro LMKNa
paboTbl NAyHXEpPHOro Hacoca mcnonb3yeTtcss napameTp "LIMKNoB B MUH" (YMCNO KavyaHMW B MUHYTY). Ons
npasunbHoro onpegeneHns KHY 3HadyeHve napametpa "Liuknos B MMH" gormkHO ObiTb B npegenax 70 % -
120% peanbHOro 4Yncna kad4aHum B MnHyTy. Hanpumep, npu "Linknos B MuH" =16 peanbHOe 4MCnO KayaHui B
MWHYTY AOMXHO 6bITb B npegenax 11-19 kayaHuin B MUHYTY.

Ecnu B TeyeHne umkna paboTbl NAYHXEPHOro Hacoca TOKW ABuUratens MeHsitoTca MmeHee Yyem Ha 10%, To
YB3 dumkcmpyeT HeucnpaBHocTb "Owwmbka umkna" (3HadveHue aBapum — 3). Pene Harpysku npu Takowm
HEencnpaBHOCTWN He OTKINYaeTcs.

5.3.3.3 lNpu BKNtOYEHHOM 3awumTe no npeebiweHnto KHY (3HadeHnn napameTpa "HeypaeH. Hacoc"="[at"
unun "HeypaeH. Hacoc"="u/MnH"):

- MeHdeTcs HasHadyeHune yHKumoHaneHoro pene. Ecnn KHY MeHblwe 3HavyeHuns napametpa "KHY
npegynp.", To yHKUMOHANbHOE pere BbiKoveHo. Ecnn 6onblue — BKIHOYEHO.

- 3aWwmTa NO HeypaBHOBELUEHHOCTW cpabaTbiBaeT (pene Harpysku Bbiknoyaetcd) ecnu KHY npeBbicuT
3HayeHue napameTtpa "KHY aBapus" B TedeHue Tpex NOCNeAHNX LIMKITOB paboThbl CTaHKa-Kayanku.

lMoBTOpPHOE BKMNIOYEHME pene Harpy3kn BO3MOXHO Mnoche:

- CHATUSA N noaaydun nutanus Ha YB3-306M;

- cbpoca aBapun c nuuesor naHenu (n.5.2.9) unu guctaHumoHHo no nHtepdgericy MODBUS (n.5.4.10);

- OTKMNIOYEHNS 3aLUThI N0 HEYPaBHOBELLEHHOCTU CTaHKa-kavanku (napameTp "HeypasH. Hacoc"="OT1kn");

- cbpoca YB3-306M Ha 3aBoacKune yCTaHOBKM.

5.3.4 PaboTta gyHKUMOHaNbLHOro pene

®yHKUMK, BbINOMHSAEMbIE (PYHKLUMOHANbHBIM pere, onpeaenstoTca napameTpom “Pene ®. - pexum” n

napameTtpoM "HeypasH. Hacoc".

Ecnn napameTp "HeypasH. Hacoc"="OTtkn", TO:

— npu “Pene @. - pexxum’="Curn” pene ncnonb3yeTcs Kak pene curHanmsaumm (ceetognonbl A/ PB,
KHY He ropaT). KoHTakTbl pene 3ambikatoTcs npu Ntobor aBapum, nepevncrieHHon B Tabnuue 5.13;

— npu “Pene @. - pexum’=“T-mep” pene ucnonb3yeTtcs Kak pene Bpemenun (roput ceetoguog PB). Pene
BKIOYAeTCA 4epe3 BpeMs, 3agaHHoe napameTtpoM “Pene ®. - Bpemsa”, nocne BKIOYEHUS pene
Harpysku;

— npn “Pene ®. - pexum’=“3B-Tp” pene ucnonb3yeTcs ANa nepekniodeHna obMoToK gBuraTens um3
3Be34bl B TPEYronbHUK (ropuT cBeToamnos PVZAN ). Mpwn 3TOM pene Harpysku BKMOYaAETCA TaK Xe, Kak
npyn “Pene ®. - pexum’=“CurH”, HO Yepe3 Bpems, 3agaHHoe napametpom “Pene ®. - Bpems”, OHO
BblkMovaeTcs. Yepes Bpemsi, 3agaHHoe napameTpom “3B-Tp 3agepxka”, nocre BbIKAYEHUS pene
Harpysku BKMoYyaeTca PyHKUMOHaNbHOe pene.

Ecnu napameTp "HeypasH. Hacoc"="[at" unu "HeypasH. Hacoc"="u/mMunH", TO:

- roput ceeToguog KHY (ceetogmoabl A/ v PB He rop4r);

- ecnn KHY meHblie 3HadveHusa napametpa "KHY npegynp.", dyHKuMoHanbHoe pene 6yaeT BbIKITHOYEHO.

Ecnu Gonblue — BKIOYEHO.

MpumeyaHue — Korga yHKUMOHaANbHOE perne BKMYEHO, TO KOHTAKTbl 1-2 pasOMKHYTbI, @ KOHTaKTbl 2-3

3aMKHYTbI.
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5.4 Pabota YB3-306M coBmecTHO ¢ K

5.4.1 lNpoToKon CBA3N U MHTEpdenc

Cesasb mexay YB3-306M n koMnbioTepOM MOXeT ObiTb No uHTepdency USB mnn RS-485 (napameTtp
“Cesasb”).

[na cBasn ncnonb3dyetcsa npotokon MODBUS B pexume RTU nnn MODBUS B pexnme ASCII (napameTp
“‘ASCII-RTU”).

B pexume ASCIl 8-6uTHbIM BNOK gaHHbIX sBnsieTcs kombuHaumen asyx ASCII cumeonos (tabn. 5.2). Ons
npumepa, 1 — 6ant gaHHbix: 64 Hex, B ASCII coctonTt ns asyx cumsosoB '6' (36 Hex) n '4' (34 Hex).

Tabnuua 5.2

CumBon ‘0’ 7' ‘2' '3 '4' '5' '6' 7'
ASCllkog | 30 Hex | 31 Hex | 32Hex | 33Hex | 34 Hex | 35Hex | 36 Hex | 37 Hex

CumBon '8' ‘9’ ‘Al 'B' 'C' ‘D' 'E' 'F'
ASCIllkon | 38Hex | 39 Hex | 41 Hex | 42Hex | 43 Hex | 44 Hex | 45Hex | 46 Hex

B pexume RTU 8-O6uTHbIM 6MOK AaHHBIX — KOMOMHaums 4-OUTHbIX LecTHaguaTUMpuU4HbIX 4dncen. [Ons
npumepa, 64 Hex.

Mpwn BbINONHEHMM 0OMeHa no nHtepdercy RS-485 nnu USB roput CnHUn CBETOANOD, ——m

Kaxgbin YB3-306M umeeT wnHOouBuayanbHbIM KOMMYHWKAUMOHHBIM agpec. [1K ynpaBngeT KaxabiM
nsgenuem, pasnuyasa ux no agpecy.

5.4.2 MNapameTpbl KOMMYHUKaLUN

K napameTpam KOMMyTaL MM OTHOCATCS:

— appec nsgenus: 1-247 (napametp “Agpec YbB3”);

— cKopocTb nepegayn ganHHblx: 9600 6oa, 19200 6og (napameTtp “Ckopoctb RS2/5%);

— peakumsi Ha NOTepIo CBA3N: NPoAoIHKeHe paboTbl C OTCYTCTBUEM NpeaynpexaeHus, npeaynpexaeHve
N npogomkeHve paboTbl, NnpeaynpexaeHne M ocTaHoBKa Auratens c paspeweHuem AlB nocne
BOCCTaHOBIEHUS CBA3W, NpeaynpexieHne n ocTaHoBka Asuratens ¢ 3anpelleHnem AlB (napameTtp
“MoTteps cBs3n’);

— 0OHapyxeHue BpeMeHu npesbieHnsa oteeta: 1 ¢ —120 ¢ (napameTp “Bpems otBeTa >").

dopmaT nepegasaemMoro crosa:
— 8 ouT gaHHbIX B pexume RTU, 7 6ut aaHHbIX B pexume ASCII;
— KOHTpOIb 4eTHOCTU (napameTp ““eTHocTtb”): BbikNtoveH (“OTkn”), BkntodeH ("Bkn "); (3aBoackas
ycTaHoBka — “OTkn”);
— yucno cronoBbix 6uT (napameTtp “Ctonosbix 6uT”): 1 unu 2 (3aBoAckas ycraHoBKa — 2).

BHUMAHUE! WU3SMEHEHUA NAPAMETPOB KOMMYHUKALMMN (KPOME CMEHbI ALOPECA
WU3AENNA) BCTYNAT B CUNY TOJILKO MNMOCHE BbIKIMIOYEHUA MUTAHUA YB3-306M UINU MOCHE
BbIMOJIHEHUA KOMAH[bI "NMOBTOPHbIU CTAPT YB3" ("RESTART") (n.5.4.11).

5.4.3 lNpoToKon KOMMYHUKaLnn
O6meH mexgy MK n YB3-306M ocyliectBnseTca naketamu gaHHbiX. Popmart nakeTta AaHHbIX B pexume
RTU npuBeaeH B Tabnuue 5.3, a B pexxume ASCII B Tabnuue 5.4

Tabnuua 5.3 — NakeT gaHHbIX B pexxume RTU

HaumeHoBaHue OnucaHune
MHTepBan monyaHus — 6onee 4 Mc npu ckopoctu nepeaayn 9600 6o nnn donee
START
2 Mc npwu ckopocTu nepegaym 19200 6oa
ADR KommyHukaumoHHbIn agpec YB53-306M (8 6uT)
CMD Kop komaHabl 8 6ut
DATAO
CopepxaHne gaHHbIX:
" Z
DATA (n-1) N*8 6uT gaHHbIX (N<=24)
CRC CHK low CRC cymma LMKNM4eCcKoro KOHTpons

CRC CHK high 16 6ut
WHTepBan monyaHusa — 6onee 4 mc npu ckopocTun nepegaym 9600 6oa, nnm Gonee
END
2 Mc npwu ckopocTun nepegaym 19200 6op
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Tabnuua 5.4 — NakeT gaHHbIX B pexume ASCII

HaumeHoBaHue OnucaHue
STX CraptoBbin cumson ":' (3A Hex)
ADR1 KommyHukaumoHHbin agpec YB3-306M (8 6uT), coctosawmn ns asyx ASCII
ADRO CUMBOOB
CMD1 .
CMDO Koa komaHgbl 8 ouT, coctoawmmn ns asyx ASCIl cumsonos
DATA O
CopgeprkaHne gaHHbIX:
DATA (n-1) N*8 61T gaHHbIX (n<=24), coctosawmx n3 asyx ASCIl cumsonos
LRCCHK1 LRC koHTponbHas cymma:
LRC CHK O 8-6uTHasa KoHTponbHas cymma, coctoswasa us asyx ASCII cuvsonos
END1 KoHeL cnmBornos: END1= 0D Hex — Bo3Bpart kapeTtku (CR),
ENDO ENDO = 0A Hex — nepeBog cTpoku (LF)

5.4.4 Koabl KoMaHA

5.4.4.1 Obwume cBeaeHus

dopmMaTt CMMBOJSIOB AOaHHbLIX 3aBUCUT OT KOMaHAHbIX KodoB. [Mpumepbl nepegavyn KomMaHg WU OaHHbIX
npueedeHbl ana pexuma RTU. Ona pexuma ASCIl kogbl KOMaHO He MEHSTCH, HO dopmaTt nepegadn
AaHHbIX U KOHTPOIb AaHHbIX BbIMOMHAETCS € ydeToMm Tabnuubl 5.4.

5.4.4.2 KomaHga 4YTeHus rpynnbl peErmcTpoB

Kop komaHgbl —0x03, YyTeHne n — cNoB..

[Ons npumepa, 4TEeHWE HEMpepbiBHBIX 2 CrOB OT HadanbHoro agpeca 2102H B YB3-306M c
KOMMYHMKaLMOHHbIM agpecom 01H B pexxume RTU (Tabn. 5.5) u B pexxume ASCII (1ab:n.5.6)

MpumeyaHue — B u3genuu npu BbINOMHEHUMM OL4HOM KOMaHAbl MOXeT ObiTb cuMmTaHo He Gonee 12
pernctpos (n=12).

Ta6nuua 5.5 — KomaHabl YTeHus B pexunme RTU

KomaHgHoe cooOuieHue OTBeTHOE CoOOLWeHne

ADR 0x01 ADR 0x01

CMD 0x03 CMD 0x03

CtapToBbIli agpec AaHHbIX 0x21 YUuncno gaHHbIX B Gantax 0x04
0x02

Yncno gaHHbIX B crioBax 0x00 CopepxaHue  OaHHbIX MO 0x17

0x02 agpecy 0x70

CRC CHK low Ox6F CopepxaHne  [aHHbIX MO 0x00

agpecy 0x00

CRC CHK high OxF7 CRC CHK low OxFE

CRC CHK high 0x5C

Ta6bnuua 5.6 — KomaHabl uyTeHus B pexume ASCII

KomaHgHoe coobLieHme MepenaBaembin Yucna, ansa
koA, HEX LRC, HEX
STX " 3A
ADR ‘0’ 30 01
1 31
CMD ‘0’ 30 03
'3 33
CrapToBbIN agpec AaHHbIX '2' 32 21
1 31
10} 30 02
'2' 32
Yucno aaHHbIX B crioBax '0' 30
10} 30 00
‘0’ 30
'2' 32 02
LRC CHK 1 ‘D' 44
LRC CHKO '6' 36
END1 CR oD
END2 LF 0A
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5.4.4.3 KomaHga 3anucu perucrpa

Kop komaHgbl 0x06, 3anncb — 04HO CrOBO.
Ucnonb3oBaHne [aHHOM KOMaHAbl He PEeKOMEeHAYeTCHA, TaK KaK 3anucb HEKOPPEKTHbIX AaHHbIX
MOXeT npusecTu K otkasy Y53-306M.

3anncb gaHHbIX BO3MOXHA MO agpecam nporpaMmupyemMblx napameTpoB (Tabn. 3.6), 3a UCKIOYEHUEM
napameTpoB, NpMBeAEHHbIX B Tabnuue 5.7.

3anncb nNapameTpa OCYLLECTBNSETCS He3aBUCMMO OT YCTAHOBMEHHOW 3allmMTbl Hanagyuka (3anucb no
NMHUK CBA3N nmeeT Gonee BbICOKUIN NPUopUTET).

Mpn 3anuMcu HOBOro 3HavyeHus napameTpa B A4enky, sawmueHHyio MKYT, napameTp aBTOMaTuMyecku
BbIBOAUTCA M3 3TOrO pexunma.

Tabnuua 5.7
MpencraBneHue Ha
YcTaHOBO4YHbIE U CYNTbIBaeMble NapamMeTpbl Appec
MHAMKaTope

MonHoe Bpems paboTbl N3AeNns, CyTKn Hapa6oTtka YB3 217
Bpems HapaboTku aBuratens, CyTku HapaboTtka aswur 218
Kopg poctyna nonb3oBartens [Maponb nonb3oB 219
Kog goctyna Hanagyuka MNaponb 220
BoccTaHoBneHWe 3aBOACKMX NapaMeTpoB BocctaHoBneHue 221
Bepcusa nagenus Bepcus 230

Mpumep, nopagok 3anucy 1000 (OXO3E8) B peructp ¢ agpecom 0XO00AO B YB3-306M ¢ KOMMYHUKALMOHHBIM
agpecom 01H B pexxume RTU nokasaH B Tabnuue 5.8.

Tab6nuua 5.8 - Nopsgok 3anucu B perncTp B pexunme RTU

KomaHgHoe coolOueHue OtBeTHOE CoOOLWeHne

ADR 0x01 ADR 0x01
CMD 0x06 CMD 0x06
CtapToBbIi agpec AaHHbIX 0x00 CtapToBbit agpec AaHHbIX 0x00

0xAO0 OxA0
[aHHble 0x03 [aHHble 0x03

OxE8 OxE8
CRC CHK low 0x89 CRC CHK low 0x89
CRC CHK high 0x56 CRC CHK high 0x56

5.4.4.4 KomaHpa omMarHoCTUKK

Koa komaHabl 08h — guarHocTuka.

®yHkumna 08h obecneumBaeT psg TecToB And npoBepkn cuctembl ceasm mexay MK n YB3-306M, a Takke
A51s1 NpOBEpPKM paboTocnocobHOCTHN n3genus.

OyHKUMA ncnonb3yeT none nogdyHKLMU NS KOHKpeTU3aummn BbINONHAEMOro 4eNCTBUs (TecTa).

IMoodghyHkyust 00h — eo3epam OaHHbIX 3arnpoca.

[aHHble, NnepeaaHHble B NoJsie AaHHbIX 3anpoca, AOMKHbI ObiTb BO3BpaLLEHbI B MOJ1e AaHHbIX OTBETA.

Mpumep 3anpoca n otBeta MODBUS ang pexuma RTU npuBegéH Ha pucyHke 5.11.

3anpoc
MoadyHkuma | MNMoadyHkuma | [aHHele | [aHHble
Appec DYHKUHA HB LB HB LB CRCLB CRC HB
01h 08h 00h 00h AOh 3Ch 98h 1Ah
OTeeT
MoadyHkuma | MNMoadyHkuma | OaHHele | [aHHble
Appec DyHKUMA HB LB HB LB CRCLB CRC HB
01h 08h 00h 00h ADh 3Ch 98h 1Ah

PucyHok 5.11 — Npumep 3anpoca u otBeTa nogdyHkumm 00h — Bo3BpaT AaHHbIX 3anpoca

ModgpyHkyusi 01h — pecmapm onyul ces3u.

Mpwn BbINONHEHUM KOMaHAbl B YB3-306M BbINOMAHAETCA TOMbKO M3MEHEHME CKOPOCTU CBS3M. [nsa nonHoro
"MOBTOPHbLIN CTAPT YB3"

N3MeHeHund
("RESTART").

YB3-306M

napameTpoB CBA3M

Heob6XoANMMO  BbIMOMHUTb

KOMaHay
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Mpumep 3anpoca u otseta MODBUS ang pexuma RTU npuBegéH Ha pucyHke 5.12.

3anpoc
MoaodgyHkuna | MoodyHkuma | HdaHHble | [JaHHble
Agpec DOYHKUUA HB LB HB LB CRC LB CRC HB
01h 08h 00h 01h 00h 00h B1h CBh

OTBeT He BO3BpaLlaeTcs

PucyHok 5.12 — lNpumep 3anpoca un oreeTa nogdyHkumm 01h — pectapT onuun ceasmn

5.4.5 KOHTpOnb KOPPEKTHOCTM Nepeaayn naketa AaHHbIX

5.4.5.1 KOHTpOsb KOPPEKTHOCTU Nepedadn nakeTta AaHHbIX B pexunme RTU

[1ns npoBepkn KOPPEKTHOCTU nepefaymn gaHHbiX B pexxume RTU ncnonb3yeTcst KOHTporibHast cymma CRC —
KOA LMKITMYECKOro KOHTPOIS.

KoHTponbHaa cymma (CRC16) npegctaBnsieT cobOM LUMKIIMYECKMA NPOBEPOYHLIN KOA4 Ha OCHOBE
nonuHoma AO001h. [epepatowiee ycTporMcTBO OPMUPYET KOHTPOSIbHYHO CymMMy Ans  Bcex Gant
nepegasaemoro coobueHus. NpuHMMaroLwee yCTpOMCTBO aHanormyHbiM obpasom opMmnpyeT KOHTPOISbHYHO
CyMMy Ans Bcex OanT MPUHATOro COOOLLEHMSI U CPaBHUBAET €€ C KOHTPOSIbHOM CYyMMOW, MPUHATON OT
nepepatowero ycrponctea. [lNpn HecoBnageHUn cHOPMUPOBAHHOM U MPUHATON KOHTPOSBHOM CYMMBbI
reHepupyeTcsa coobLieHre o6 owwmnbke.

[Mone KOHTPONbHOWM CyMMbl 3aHMMaeT pnBa Oanmta. KoHTponbHas cymma B cooblieHnn nepepaeTcs
Mnagwum 6antom Bnepea.

KoHTponbHasi cymma oopmmnpyeTcs No crieaytoLemy anroputmy:

1) 3arpyska CRC peructpa (16 6uT) eguHuuamn (FFFFh);

2) uckntovatowee UMM ¢ nepebivn 8 Gutamm 6anta coobuieHns n cogepxmmbim CRC pernctpa;

3) casur pesynbTata Ha oauvH O6UT BNpaBo;

4) ecnun casuraembii 6ut = 1, ncknovatowee UIN cogepxmmoro pernctpa co 3HadeHnem A001h;

5) ecnu cosuraembint 61T = 0, NOBTOPUTDL LWar 3;

6) noBTOpSATL Warn 3, 4, 5, noka He 6yayT BbINOMHEHbI 8 CABUIOB;

7) nckntovatowee I co cneayowmmn 8 6utamm 6anta coobieHmsa n cogepxunmoim CRC peructpa;
8) noBTOpSATHL Warn 3 — 7, noka Bce 6anTbl coobLleHnst He ByayT obpaboTaHbi;

9) kKOHEeYHOe cofepXxMmMmoe pernctpa dyaeTt cogepatb KOHTPOSbHYO CyMMY.

Mpumep nporpammbl CRC reHepaumm koga ¢ ucnonb3oBaHuem s3bika C. QyHKUNA UMeeT 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)
{int j;
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;

5.4.5.2 KOHTpOmb KOPPEKTHOCTU nepegadn naketa gaHHblx B pexume ASCII

[na npoBepkn KOPPEKTHOCTU nepeaayn AaHHbIX B pexume ASCII ncnonbsyetcs KOHTponbHas cymma LRC
— nNpoJonbHasa nposepka M3bbITOYHOCTU. KOHTponbHas cymMma — 310 8-paspsiaHoe 4ncno, nepegaBaemoe Kak
aBa ASCIl cumeona. KoHTponbHasi cymma obpasyetcss nytem obpaTHoro npeobpasoBaHust Bcex ASCII
CMMBOJIOB B BOCbMUOUTHbIE ABOUYHbIE YNCNA, CIOKEHMEM 3TUX Ymcen 6e3 yyeTa nepeHoca, 1 BblYUCIIEHNEM
AOMOMHUTENBHOro KoAda nosiydeHHoro yucna. B npuemHuke LRC 3aHOBO paccyuTbiBaeTCa U CpaBHUBAETCS C
nonyyeHHobiM LRC. Mpu Bbiuncnedmnn LRC geoeTtoune, CR u LF otbpackiBatoTcs.

Mpumep pacyeta LRC ans komaHabl YTEHWUSI HENPEPbIBHbLIX 2 CMOB OT HavanbHoro agpeca 2102H B
YB3-306M ¢ koMmmyHuKaumoHHbIM agpecom 01H npuBeaeH B Tabnuue 5.6.
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Afpeca perncTpoB nsmepsiemMbix 1 BblumncnsemMolx napameTtpos YBE3-306M npueegeHbl B Tabnumue 3.5.
Agpeca perucTpoB nporpammMmpyeMbix napameTpoB NpuBeaeHbl B Tabnuue 3.6.
Afpeca perncTpoB cneumasnbHbIX U CAy>KeOHbIX MapaMeTpoB M UX Ha3Ha4YeHne npueeneHsl B Tabnuue 3.4.
Afpec perncTpa coCcTosiHMIA U HasHayYeHne 6UT gaHHbIX B Tabnuue 5.9.
Agpeca perucTpoB XypHana aBapui npmeeaeHbl B Tabnuue 5.9.
Apnpeca permcTpoB napamMeTpoB BpeMeHu npuBeaeHsl B Tabnuue 5.10.
Appec pernctpa komaHg — 903 npuBegeH B Tabnuue 5.12.

Tabnuua 5.9 — Agpeca perncTpos

HanmeHoBaHue Appec HasHauyeHune I'Ip:l:gqa-
Peructp coctosiima YB3-306M 900 0 — HeT aBapwy;
Bit 0 1 — aBapus (Kog aBapum B perucrpe
241).
Bit 1 0 — pene Harpysku BbIKNIOYEHO;
1 — pene HarpysKku BKITHOYEHO.
0 — doyHKUMOHarbHOE pene
Bit 2 BbIKITHOYEHO;
1 — (pbyHKUMOHaNbLHOE perne BKMNYEHO.
Bit 3 0 — NOBTOpPHOrO nycka He ByaerT;
1 — oxmpaetcsa AlB.
PaboTta dyHKUMOHaNbLHOro perne:
00 — pene curHanusauuu;
Bit 5-4 | 01 — pene BpeMeHu;
10 — 3Be3ga / TpeyronbHUK
11 — no HeypaBHOBELLEHHOCTU
Bit 6 0 — pexxum MKYT1 BbIKNHOYEH;
1 — pexxum MKYT1 BKoYeH.
0 — 6aTapes YacoB B HOpME;
Bit 7 1 - Tpebyetca 3ameHa OaTapeu
4yacos.
0:
e YBE3-306M He pabortaeTr no
aHanoroBbIM BXo4am;
. e YBE3-306M BHe 30HbI rMcTepesunca
Bit8 npyu paboTe MO aHanoroBbIM
BXo4am;
1 — YBb3-306M B 30He ructepesuca
npy paboTe No aHanoroBbiM BXO4AM.
Peructp aBapum 1 901 HasHnaveHne 6utoB no T1abnuue 5.13 0 — HeT
aBapuu;
Peructp aBapum 2 902 HasHaueHne 6utoB no Tabnuue 5.13 1 — apapus
XypHan aBapum
Kopg aBapum 1 1000 Kop aBapun no tabnuue 5.13
3HayeHune napameTpa 1 1001 3HadeHne napameTpa no Tabnuue 5.13
Bpems aBapun 1 1002 MnagLumi 6ant — cekyHapl, CTapLINiA — MUHYTHI
1003 Mnagwwun 6anT — Yachl, CTaplnim —4eHb Mecsaua
1004 Mnagwwuin 6ant — mecsil, cTaplimnin — (rog MUHYC

2000)

Kog aBapun N

1000+(N-1)*5

Kop aBapun no tabnuue 5.13

3HayeHune napameTtpa N

1000+(N-1)*5+1

3HadeHune napameTpa no Tabnuue 5.13

Bpems aBapun N

1000+(N-1)*5+2

Mnagwwii 6anT — cekyHAbl, CTapLUMN — MUHYTHI

1000+(N-1)*5+3

Mnagwwun 6anT — Yachl, CTaplni — AeHb MecsiLua

1000+(N-1)*5+4

Mnagwmn 6ant — mecsu, ctapumn — (rog —2000)

Mpumeyanme — lpu noctaBke YB3-306M wmnu nocne yctaHOBKM 3aBOACKUX napameTpoB (n. 5.2.7) B

XypHan asapum 3anucaH kog ownbkm 40 n 3HayveHne napameTpa 10000.

5.4.7 Peructpbl napamMeTpoB BpeMeHn
MapameTpbl NepefaloTca B ABONYHO-OECATUYHOM kode. Hanpumep, kog 0x14 B pernctpe MUHYT o3HavaeT

14 MUHYT.

PeFMCprI napameTpoB BpeMeHU O0NYCKaKT YTeHNEe N 3annCb AaHHbIX.

YB3-306M
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Appeca perncTpoB napameTpoB BpeMeHU npmeeneHsl B Tabnumue 5.10.
Tabnuua 5.10 — Agpeca pernctpoB napameTpoB BPEMEHM

MapameTp Appec MpumeyaHue
CekyHapbl 80
MWHYTBI 81
Yaceol 82
[eHb 83
Mecsuy, 84
lNog 85 B peructp 3anucbiBaloTcs  (4YnTakoTcs)
nocnegHve ase Undpbl TEKYLLIErO CTONETUS.

5.4.8 O6paboTka oLmMbOoK CBA3M
B cnyyae BO3HWKHOBEHUS OLLMOOYHONM CUTyauumn Npu NPUHATUM Kagpa (ownbka naputeTa, owmnbka Kagpa,
owmnbka KoHTponbHOM cymmbl) YB3-306M oTBET He BO3BpaLLaeT.

B cnyyae BO3HMKHOBEHMS ownbkM B opmarte unNu 3HayYeHMM nepefaBaeMblX  AaHHbIX
(HenogoepxuBaeMbln Kog YHKUMM W T. O.) u3genue npuvHUMaeT Kagp 3anpoca U opMupyeT OTBET C
NPU3HaKoOM N KOOOM OLINBKN. MprU3HAKOM OLIMOKN ABNSETCH YCTAHOBIEHHbIM B eANHMLY cTapimi 6ut B none
dyHKkumn. Mo koa owmbkn oTBOAMTCS OTAenbHoe none B oTBeTe. [Npumep oTBeTa NpvBeOeH Ha PUCYHKe
5.13. Kogbl owimbok npueegeHsl B Tabnuue 5.11.

3anpoc - dyHkumns 30h He nogoepxnBaeTcs

Appec DOyHKUNA DaHHBIE CRCLB CRCHB
01h 30h *Xh XXh
OTtBeT
Anpec | OyHKuus Kon CRCLB | CRCHB
OWMBKN
01h BOh 01h 94h 00h

PucyHok 5.13 — NprmMep oTBeTa nocne BO3HUKHOBEHUS! OLLNOKM

Tabnuua 5.11 — Koabl owinbok

Koa ownoku HasBaHue OnucaHue
01h ILLEGAL EUNCTION Q([))é/II\I-/IIFITbIVI Koa (yHKUMM He MOXeT ObiTb obpaboTaH YB3-
02h ILLEGAL DATA ADDRESS AJpec OaHHbIX, YKa3aHHbI B 3anpoce, He OOCTYMNeH AaHHOMY
NOAYNHEHHOMY
03h ILLEGAL DATA VALUE BenuuuHa, COAepXalLancs B Mone AaHHbIX 3anpoca, ABNseTcs
HeJONyCTUMOW BENMUYMHON ANd U3genus
04h SLAVE DEVICE FAILURE Moka VYB3-306M nbiTanca BbINONHWUTL  3aTpeboBaHHOE

nencrseue, npon3oLwinia HeBOCCTaHaBIMBaemMas owmnbka

YB3-306M npuHsan 3anpoc M obpabaTbiBaeT €ro, Ho 37O
05h ACKNOWLEDGE TpebyeT MHOro BpeMeHu. JITOT OTBET MpegoXpaHsaeT
BeAyLLEro oT reHepaumm oLWmnbKn TanmMayTa

YB3-306M 3aHAT 00paboTkoi koMaHabl. Beaywimn gorkeH

06h SLAVE DEVICE BUSY N
NoBTOPUTL COOBLLIEHNE NO3Xe, Koraa BefoMbln ocBoboauTcs
07h NEGATIVE Nspenne He MOXeT BbINOMHUTL MPOrpaMMHyI0  OyHKUMIO,
ACKNOWLEDGE NPUHATYIO B 3anpoce

5.4.9 Pexnm [luctaHUMOHHOE ynpaBrieHue apuratenem no nHtepgency USB/RS-485.
Pabota VYB3-306M B pexume [OUCTaHUMOHHOE YyMpaBneHue onpegensieTca napameTpom
“‘OeurYnp RS-2/5"

— npwu “OeurYnp RS-2/5"= “Otkn” (0) — AMCTaHUMOHHOE yrpaBneHne aAsuraTenem 3anpeLleHo;

— NPV BKIMOYEHHOM AUCTaHUMOHHOM ynpasneHun (napametp “‘OsurYnp RS-2/5"=“T1 Bkn” (1) nnn “rNOTkn”
(2)) nyck pBuratens C nuUeBOW NaHenu 3anpeliaeTcd He3aBMCMMO OT 3Ha4YeHus napameTpoB
“‘OeurYnpllanenn” u “Myck>MNuTtaHue”;

— npu “‘OsurYnp RS-2/5’=T1 Bkn” — YB3-306M nocrne nogayv nutaHus paboTaeT Tak Xe, Kak U npu
BbIKMIOYEHHOM  AMCTaHUMOHHOM  yrpaBfeHuu, HO paspellaeTcsa 3anucb B Perncrp KomaHg
R_COMMAND. ABTOMaTU4eCKOE BKIOYEHNE ABUraTensi BO3MOXHO TOSbKO Yepea BpeMa AllB;

— npu “‘OsurYnp RS-2/5"="MOTkN" — wu3genue BKMIOYMT [OBUratenb TOMbKO MOCre MNOCTynMneHns
COOTBETCTBYIOLLEN KOMaHAbl No nHtepdency USB/RS-485.
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3HaveHne R_COMMAND yuunTtbiBaeTca anroputmom pabotsl YBE3-306M npu “OsurYnp RS-2/5"=“I1 Bkn” n

“‘OeurYnp RS-2/5"="MOTkn". Ecnun “OeurYnp RS-2/5"="0OTkN” n nonb3oBaTenb ycraHaBnnBaeT
“‘OeurYnp RS-2/5"=“T1 Bkn” nnn “OsuryYnp RS-2/5"="IOTkn”, T0 8 R_COMMAND 6yaeT 3anucaH 0.

MNepeveHb BO3MOXHbIX YCTAHOBOK perncTpa komaHg npuseneH B tabnuvue 5.12.

Ecnn “OeurYnp RS-2/5"=“1 Bkn”, To nocne BKMNOYEHUsI NUTaAHNA B perncTp komaHg 6yget sanucaHa 1
(HopmanbHas paboTa nsgenus).

Ecnu “OsurYnp RS-2/5’=“NOTKN”", TO nocne BKMOYEHUs NUTaHMA B permctp komaHg O6ypet 3anucad 0
(ABuraTenb BbIKIOYEH A0 NOCTYNNEHNA KOMaHAbl Ha BKIOYEHUE).

Mpy aBapurMHOM BLIKNKOYEHUN ABUraTend OAHOBPEMEHHbIM HaxaTuem kHonok BBEPX n BHU3 (npwu
“‘OsurYnpllanenn’= 2 (“OTtkn”) unu “OsurYnpllanenn” = 3 (“Ct<>")), peructp komaHg 6yaet copoweH B 0.

Ta6bnuua 5.12 — 3HauyeHnsa pernctpa KomaHg,

Perucrtp komaHg

R_COMMAND BbinonHAaemble AencTBUA
Appec =903
Bobikntounte gsuratenb. Ecnu geuratenb BbIKAOYEH, TO OO MNOCTYMNEHUS
0 KOMaHObl AWCTAHUMOHHOIO yMNpaBNEeHUs Ha BKIOYEHWEe, ABuUraterlb He
BKNounTca. Ecnu gsuratens BKNKOYEH, TO OH OyAeT BbIKMOYEH.
1 HopmanbHasa paboTa nsgenus.

Ecnu geuratens 6610 BbIKMKOYEH N0 KOMaH4e OUCTaHUMOHHOIO ynpaBneHus
NI OgHOBPEMEHHbBIM HaxkaTnem kHonok BBEPX n BHU3 npu
‘OsurYnpllanHenn”=3 (“Ct<>") wvnn npu BO3HMKHOBEHUW asapwuu, nocne
KoTopon BO3MOXHO AllB, TO BKNoYeHWe pgsuratend npu 3anmcu 1 B
R_COMMAND npousonget 4epes Bpema AlB C MOMEHTa BbIKITHOYEHNSA

asuraTtens.
[locpoyHoe BKNOYeHMe pasuratens. 3anucb 2 npuBedeT K BKITHOYEHMUIO
2 aBuratena o uctedeHust BpemeHn AlB. [locne BkNYeHUs gBuratensd
R _COMMAND =1.
55 (37 Hex) Komanga “CEPOC ABAPUW’ (n.5.4.10)
88 (58 Hex) Komanga “MOBTOPHbIV CTAPT YB3’ ("RESTART") (n.5.4.11)

5.4.10 Komanga "CEPOC ABAPUIA"

Komanoa "CBPOC ABAPWW" BbinonHseTcs Mnocre 3anuMcu koaa KoMaHabl 55 B peructp KoMaHz
(Tabnuua 5.12) no nHtepdernicy USB/RS-485.

Mpwn BLINONTHEHMW KOMaHAbI:

— BCe aBapun cOpacbiBatoTcs (HE3aBUCUMO OT TOro, 3anpeLleHo unu paspetueHo AlB);

— otcyeT AlB 3akaHuyuBaeTcs;

— NpW OTCYTCTBUM TEKYLLUMX aBapun, BKIOYaeTcsa ABurarterb.

5.4.11 Komanga "MOBTOPHbIN CTAPT YB3" ("RESTART")

Komanga "MOBTOPHbIN CTAPT YB3" npumeHsieTcs AnA BBoAa B AENCTBME M3MEHEHHLIX MapamMeTpoB
KOMMYHMKaLNW.

Komanga "MOBTOPHbIV CTAPT YB3" BbiNOnNHAETCS Nocne 3anucu koga koMaHabl 88 B pernctp komaHg
(tabmmua 5.12) no wHTepdeiicy USB/RS-485. Mocne npvema komaHabl "MOBTOPHbLIA CTAPT YB3"
n3genve He BO3BpallaeT NoaTBEPXKOAEHWS NPUHATON KOMaHAbI.

I'IPE.EI,YI'IP!E)KJJEHI/IE: Mexay nocnegHum oOpaweHueM K perMcTtpam M 3anucbid KOMaHAbl
"MOBTOPHbIN CTAPT YB3" gomkHa ObITb ob6ecnevyeHa 3agepxKka AnMTenbHOCTbIO He meHee 100 mc.

BHUMAHMUE! 5
3AMNPELWAETCA BbINOJIHEHUE KOMAHAbI "MNMOBTOPHbIA CTAPT YB3" ("RESTART") NPU
BKITFOMEHHOM [OBUTATEJE.

5.4.12 YcTtaHoBka 3aBoackux napametpoB YB3-306M no nHtepdency MODBUS

[nsa BbINONMHEHNS 3TON onepauun HeobxoauMo yCcTaHOBUTL napameTp “BocctaHoBnenme” =“1”. INpu Takom
BbIMNOSIHEHNN OnepauMM napamMmeTpbl NocrneaoBaTenibHOro UHTepdenca He naMeHATcs (COpoc napameTpoB
UHTepdenca Ha 3aBOACKME YCTAHOBKW He BbINoOnHseTcs). Bpems BbinonHeHus onepauum cbpoca Ha
3aBO[CKMe yCcTaHOBKM 0 5 cekyHA. INocne okoHYaHus onepauuu napameTtp “BocctaHoBneHue” =“0”.

3ANPELLUAETCA:
— yCTaHOBKa 3aBOACKUX napameTpoB no uHtepdcgency MODBUS npu BknroyeHHOM ABurartene;
— 3anucb napameTpoB no uHtepdency MODBUS pno 3aBeplueHus onepauyum copoca.
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5.5 OnucaHne aBapMnHbIX COCTOSIHUMN
Mpn BO3HMKHOBEHUN aBapuUIMHOroO coctosiHus YB3-306M:
— B 4eTBEpPTOM CTPOKE WHAMKaTOopa nosiBnsieTcs coobuwieHne o6 aBapum (puc. 5.14) (kog aBapuu
cooTBeTCTBYET Tabnuue 5.13);

NvHeiHoe UL, U 342

JuHenHoe UZ, U 312 PucyHok 5.14 — NHgukatop YB3-306M B cocTosiHum
NuHeliHoe U3, U .215 «lMpocMOoTp n3MepaemMbIX U BblYMCNSIEMbIX MAapaMeTpoB» (Npwu
Imax Ow 3: 8 Hanu4um aBapum)

— 3aropaeTcs KpacHbin ceetoano AB (nocTosiHHbIM cBeToMm, ecnn AlNB He GyaeT, n Muralowmnm — ecnm

oxnaaetca AlB);

— pene Harpysku BblKMOYaeTCs;

— byHKUMOHanbHoe pene Bkntovaetca (npu “Pene @. - pexum’=“Curn”).

Ecnn YB3-306M onpegenseTr HEeCKOMbKO pasfiMyHbIX TUNOB aBapuii OOAHOBPEMEHHO, TO KOObl aBapun u
3Ha4yeHMs napameTpoB BbIBOAATCA NoOcrefoBaTenibHO, OAMH 3a ApPYrMM (Ha WHAWKaToOpe MEeHSAeTcs HOMep
oTobpaxkaemon aBapun).

Ecnu paspewweHo AlB, To B 4eTBEpTOM CTPOKE MHOMKATOpPA MOMepeMeHHO BbIBOAATCS KOObl aBapumn w
BpeMsi B cekyHaax, octaBweecs o AlNB (puc. 5.15) (ecnu Bpemsi oxuaaHusa Mo TenrnoBOW neperpyske
apuratens 6onbwe BpemeHn AlB, To BbiBOOUTCS BpeMsi oxunganus). Ecnn AlNB 3anpelleHo, TO COCTosiHUE
AlB B 4yeTBepTON CTpOKE He OTOBpaXkaeTcs.

NWHeiEHoe U1, U 242
JuHelHoe U2, LU Zd43
NuHeiaHoe U3, U 339
AN=2338

PucyHok 5.15 — IHgukaTop npu BbIBOA4E BpeMeHU, ocTasLuerocs o AllB

Ta6nuua 5.13 — Koabl aBapun

Appec Appec
H Koa Ha 3HauyeHune peructpa Kon perncTposB
anmeHoBaHue aBapuu N
MHAMKaTope napameTtpa 3Ha4YeHMA | aBapum aBapun
napameTtpa N buTta
MakcumanbHasa TokoBas B | max MakcumanbHbIN TOK 300 0 901:0
¢aszax no gase
Tennosagd neperpyska Tenno neper 301 901:1
3amblkaHme Ha 3emrto (Mo TOKY Tok Hynesom
. 3ambikHa3em .
HyneBoOW NocrnefoBaTeNbHOCTH) nio rnocneaoBaTeribHOC 302 2 901:2
™
lMpeBbiWeHe KpaTHOCTK KoadhcomumeHt
obpaTHou nocrnegoBaTenbHOCTU obpaTHon
no TOKy K obpaTHoW Koadp. I/U nocrnegoBaTenbHOC 303 3 901:3
nocrnenoBaTenbHOCTU MO Tv no Toky *100
HanNpsKEHNIO
Ob6paTHas Tok obpaTHOM
nocrnenoBaTenbHOCTb MO TOKY |2 obpaTHas | nocrnegoBaTenbHOC 304 4 901:4
™
MwuHnmanbHaga TokoBasi B pasax I min 305 5 901:5
3aTaHyTbIV NycK 3artaH. Nyck Tok 306 6 901:6
brnoknpoBka poTopa brok. potopa Tok 307 7 901:7
[ocTurHyT nopor Temnepartypsbl Temn. 1 TemnepaTypa B 308 8 901:8
nepBoro gatyvka rpagycax
JocTurHyT nopor Temnepartypsbl Temn. 2 TemnepaTypa B 309 9 901:9
BTOPOro gatyvka rpagycax
Hapyweine nopsika Yepenos. a3 310 10 901:10
yepegoBaHua as
BHewHwmin MI1 (no Hannuuto Tok
TOKOB MNpPU OTKNIOYEHHOM pene KoHTakTop 311 11 901:11
Harpysku)
MurimansHoe nunenHoe U min HanpsikeHue 312 12 901:12
HanpskeHne
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MpogomkeHne Tabnuupbl 5.13

Apnpec Apnpec

H Kop Ha 3HaueHue perncrtpa Kop, peructpos

aMmeHoBaHue aBapum N
MHOuKaTope napameTpa 3HayeHUsA | aBapum aBapuin
napameTtpa N buTta
MakcmmanbHoe NUHenHoe U max HanpsikeHune 313 13 901:13
HanpsbkeHvne
lMepekoc a3 lMepekoc lMepekoc 314 14 901:14
MwuHMManbLHoe conpoTUBEHNE Usonsiuus ConpoTueneHune 315 15 901:15
nsongaumm o6MOTOK ABUrarens nsonsumm
MuHMMarnbLHasa YactoTta ceTu F min YacrtoTta 316 16 902:0
MakcumanbHaga yactoTa cetu F max YacrtoTta 317 17 902:1
KaHan gucraHumMoHHoro [ucr. Ynpas 18 902:2
ynpaBneHus
ABapuUnHLIN OCTaHOB ABUraTens
©e3 BO3MOXXHOCTM MOBTOPHOIO CtonHetllycka 19 902:3
nycka
ABapuUnHLIN OCTaHOB ABUraTens
C BO3MOXHOCTbIO MOBTOPHOTO
nycka OgHOBPEMEHHbIM Cron [sur 20 902:4
HaxkaTuem kHonok BBEPX v
BHU3
K3 paTumka Temnepatypbl 1 K.3. Temn1 21 902:5
O6pbiB gaTymka Temnepatypbl 1 | O6pbiB Temn1 22 902:6
K3 gatumka TemnepaTtypbl 2 K.3. Temn2 23 902:7
O6psbIB fgaTymka Temnepatypbl 2 | ObpbiB Temn2 24 902:8
O6pbIB dhasbl O6pbiB dhasbl 25 902:9
2) Owwnbka .
PaspyweHne EEPROM EEPROM 26 902:10
AHanorosbin Bxog, "0 — 20 mA" Bxopn | 327 27 902:11
AHanorosbin Bxog "0 — 10 B" Bxopn U 328 28 902:12
3) Owunbka .
HapylweHune kannbpoBku Kanu6p 29 902:13
HeYypaBHOBEIEHHOCTL CTaHKA- | 1y apaiyg KHY, % 330 30 902:14
Kayanku .
Owmbka wkna (1. 5.3.3) Oumbka 1-3 331 31 902:15
unkna
MpumeyaHus:

1 — MNpun 3HayeHun napametpa "Temn A1 Tmn"="OKM-A" unn Temn O1 tun"="OKM-T" Ha uHaukaTOp
BbiBOAUTCA kog "OKM Otkn."

2 — ABapusa "Owwubka EEPROM" — paspyweHne EEPROM o3HavaeT, 4TO AaHHble nporpammupyembIx
napameTpoB (Tabn. 3.6) noBpexaeHbl. [ns npodormkeHust paboTbl HEOOXOAMMO BLIKIIOYUTL M3Oenne u
BOCCTaHOBUTL 3aBOACKNE napameTpsl (M. 5.2.7 — BTopo cnocob).

3 — Asapusa "Owwnbka Kannbp" — HapylleHue KanubpoBKU WU3LOENnus O3Ha4vaeT, 4YTO MNOBPEXAEHbI
KannbpoBoOYHbIE KOIPULMEHTBI M3MepseMblXx AaHHbIX. [pogomkeHne paboTtbl YBE3-306M HEBO3MOXHO.
Heobxoavma noBTopHas kannbpoBka n3genusi Ha NPeanpUsaTUM-U3roToBUTenNe.

4 - [pu 3Ha4YeHUN napameTpa:
"HeypaBH. Hacoc"="[aT" n HeucnpaBHOM AaTyMKe MOMOXEHUNA LUTaHMM CTaHKa-kavanku: 1- KOHTakT
NOCTOSAHHO 3aMKHYT; 2 - KOHTaKT NOCTOAHHO Pa30MKHYT ;

- "HeypaBH. Hacoc"= "u/MMH" 1 HEM3MEHHOM TOKe ABUraTens B TEYEHUUN LUMKIia paboThbl CTaHKa-Kadarku
(OTHOLLEHMM MaKCUManbHOIo ToKa ABuUratens K MMHUManbHOMY TOKY B TEYEHUM LKna paboTbl MeHbLUE
10%): 3.

Mpu nHankaumm koga ownbkm " Ownbka Lmkna" pene Harpy3kv He BbIKHYaeTcs.

5.6 MpocmoTp XypHana aBapumn

Mpu oTkNioYeHMn pene Harpysku B cnydae aBapuu, YB3-306M 3anucbiBaeT B CBOKW NamsaTb KoL 3TOM
aBapwvu, 3HayeHne napameTpa, N0 KOTOPOMY NPOU3OLLNa aBapusi U BpEMSA €€ BO3HUKHOBEHUS.

MpumeyaHue — Bpemsa aBapum onpegensieTcs no BHyTpeHHUM Yacam YBE3-306M.

Uncno ogHOBPEMEHHO cOXpaHdembiX kogoB aBapu — 50. Mpu BO3HUKHOBEHMM MOCMEAYIOWNX aBapuin,
MHdopMaumst 00 aBapum 3anUCbiBaeTCsl HA MECTO CaMOW JaBHEW MO BPEMEHN aBapuMn.

[ns npocmoTpa xypHana HeobXxo4MMo HaxaTb KHOMNKY 3anucb, Npyv 3TOM KpacHbI cBeToano YertaHoBKa

YB3-306M HOBATEK-3JIEKTPO



~ 43 ~
OygeT muratb, a Ha HgukaTop 6yaeT BbiBegeHa nocrnegHsas asapus (puc.5.16).

Ctpoka 1 — nHgukauusa pexuma (KypHan aBapui);

HYPHAN SB aF M Ctpoka 2 — Homep aBapum (1 — 03HaYaeT NOCMEAHIO MO BPEMEHM
Ow. 1| agapuio);
Umax, U 438 | Crpoka 3 — ko aBapum no Tabnuue 5.13 n 3HaYeHne napameTpa
12.83.13 12:85:11 B MOMEHT BO3HUKHOBEHUSI aBapwu;

Ctpoka 4 — Bpems 1 gaTta aBapum.
PucyHok 5.16 — MIHgukaTop B cocTosiHUM «[1poCcMOTp XXypHana asapum»

lMpocmoTp XypHana ocyliecTensieTcs Haxatmem kHonok BBEPX nnv BHUS.

[na Bbixoga M3 cocTosaHna «NpocMoTp XypHana aBapui» HeobXo4MMO HaXKaTb KHOMKY 3anucb Un BbIXOS,
npounsongeT asTomatndeckn yepes 30 ¢ nocrne nNocnegHero HaXKaTus Ha Kakyr-nmnmbo KHOMKY.
Agpeca perMcTpoB AN YTeHUs AaHHbIX XXypHana asapun no npotokony MODBUS npuBegeHbl B Tabnuue 5.9.

5.7 YnpaBneHue gBurartenem ¢ nuueBon naHenu Yb3-306M
B 3aBucMMOCTU OT 3Ha4eHus napameTtpa “OeuryYnpllaHenn”, BO3MOXHO ynpaBneHue pene Harpysku
YB3-306M ogHoBpemMeHHbIM HaxaTtnem kHornok BBEPX n BHU3:
—  “OTKn” — HEeT peakuuu;
—  “MMycK” (paspelleH Nyck ABuraTens) — pene Harpysku BkovnuTcd, ecnv Bpems AlNB He UCTeKnMo;
— “Crton” (aBapuiHOE OTKOYEHME OBUraTens) — perne Harpy3ky BbIKIIOYMTCS C Bblgaden kKoga
aBapum “CtonHeTtllycka”. [MOBTOPHbIN NyCK ABUraTens BO3MOXEH TOSbKO Nocre obecTtounBaHns un
NOBTOPHOW NOAAYM NMUTaAHUSA Ha KNeMMbl U3aenus;
— “Ct<>” (paspeLlLeH NyCK U OCTaHOB ABMWraTtensl) — pene Harpysku OTKM4YaeTCcHa C Bblgaden koaa
“Cton Oeur’. ns BkNOYeHN Heo6XxoaMMo NOBTOPHO HaxaTtb kHornku BBEPX n BHU3.
Mpumeyanue — T[lpu BbIGope napametpa ‘“llyck>lMutaHme’="T1HeT” (mocne nogayn nuTaHUa NycK
asuratens Bpy4dHyto ¢ nuueson naHenu YB3-306M) n “OeurynpllaHenn’="OTkn” (ynpaBneHwe asuratenem
BPYYHYHO 3anpeLleHo) pene Harpy3kn He BKITHOYUTCS.

5.8 YnpaBneHue gBurarenem no aHanoroBbiM BXogam

Anroputmbl ynpasreHna gsuratenem no adanorosbiM Bxogam "0 — 20 MA" n "0 — 10 B" npuBeneHbl B
Tabnuue 3.6.

lMocne OTKMYeHUA asuratens no aBapuMHOMY YPOBHIO oTcyeT BpeMeHun AlB HayHeTcHa Tonbko nocne
BbIXO4a 3Ha4YeHus1 napameTpa 13 aBapumMHOM 30HbI.

Ecnn nocne oTknNiYeHWsa gBuraTens no aBapuMHOMY YPOBHIO 3HAYeHWEe napameTpa HaxOAUTCa MeXay
YPOBHSIMW BKMOYEHMSA U BbIKMIOYEHWS ABUraTens, To:

— 3eneHbln cBeToaAuoa ABUr muraer;

— KpacHbI cBeToanon AB He ropur;

— Ha XXKW BbiBOAUTCSA KO aBapum.

MpumeyaHne — B 3TOM COCTOSIHUM BO3MOXHO OOCPOYHOE BKIHOMEHME ABUratensi KHomnkamm ¢ NiueBon

naHenu unuv no kanany Ay.

5.9 YnpaBneHue gBuratenem no Bxoay Ans NOAKMOYEeHUs AaTymka temnepatypbl 1 (PTC-1000)

YnpasrneHue gsuratenemM BO3MOXHO Npu MNOAKITHYEHUM K KoHTakTaMm (51,52) ana noaknoyeHus gaTtyvka
Temnepatypbl 1 (PTC-1000) "cyxoro" koHTakTa. Hanpumep, kHomku, pene, KM n gp..

Mpn "Temn O1 Tun"="OKM-A" (aBapuinHoe OTKIOYEHME) OBUraTernb BbIKIIOYAETCs (pene Harpysku
OTKIMOYaeTCs) Npu 3aMblKaHUM KOHTAKTOB (COMpOTMBREHMM aatdmka Hwke 1,7 kOm). ABapus 3aHOCUTCS B
XypHan aBapui.

Mpun "Temn O1 Tun"="3KM-T" (TexHonornyeckoe OTKIIOYEHME) ABUraTenb BbIKMOYaeTCcsa (pene Harpysku
OTKIIOYaeTCsa) NpU 3amblkaHMM KOHTAKTOB (COMPOTMBIEHMM faTtyuka Hwxke 1,7 kOm). B >xypHan asapun
OTKIOYEHNE HEe 3aHOCUTCS.

Mpn oTKNOYEHHOM ABUraTene Ha nHaukaTop BbiBogMTcs coobuieHne "KM OTkn.".

B oboux cnydasx gsuraternb BKMOYMTCA MOCNe pasMblkaHUS KOHTAKTOB M 3aBeplleHunss BpemeHn AlB
(oTcyeT BpemeHn AlB HaumMHaeTcs C MOMEHTa BbIKMOYEHWSA ABUraTens).

6 TEXHUYECKOE OBCIY>XUBAHUE
6.1 Mepbl 6e3onacHocTH

HA KNEMMAX U BHYTPEHHUX SJNIEMEHTAX U3AENUA NPUCYTCTBYET ONACHOE ANnA
XU3HU HAMNPAXEHUE.

NnPU TEXHUWYECKOM OBCITYXUBAHUUA HEOBXOAMMO OTKIIOYUTL WU3OENUE U
NOAKMIOYEHHBIE K HEMY YCTPOUCTBA OT NUTAIOLLIEW CETM.
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6.2 TexHuyeckoe obcnyxvBaHWe u3OeNUa  LOMMKHO  BbIMNOMHATLCA  KBanupuuupoBaHHbIMU
cneunanucramm.

6.3 PekomeHayemasa nepMoaNyYHOCTb TEXHUYECKOro O0CNyXMBaHNA — KaXKable WeCTb MecsLeB.

6.4 Nopsanok TexHn4YecKoro o6cnyxuBaHus:

1) npoBepuUTb HaOEXHOCTb MNOACOEOVHEHWUS MPOBOAOB, MPU HEeobXoOUMOCTM — 3axaTb C YCUNuewm,
yKkas3aHHbIM B Tabnuue 3.1;

2) B13yanbHO NPOBEPUTL LENTOCTHOCTb KOpMnyca, B criydae obHapy>XeHWUst TPELUH U CKONOB M3aenue CHATb
C 3KcnnyaTaumm 1 OTNpaBUTb HA PEMOHT;

3) Nnpyn HeO6XOAMMOCTM NPOTEPETL BETOLLLIO NIMLEBYHO NAaHENb U KOpAyC U34enus.

Ans YncTKU He ucnonb3ynTe abpasMBHbIe MaTepuarnbl U pacTBOPUTENW.

7 CPOK CIYXXBbl U TAPAHTUA U3TOTOBUTENA

7.1 Cpok cnyx6bl nsgenus 10 net. o ncrevyeHmmn cpoka cnyxbbl 06paTnTbCs K NPOU3BOAUTENHO.

7.2 Cpok xpaHeHus — 3 roga.

7.3 MapaHTUHbBIN CPOK AKCNNyaTauum n3gennsi CoctaenseT 5 net co AHS Npoaaxm.

B TeueHwe rapaHTUMHOro cpoka aKkcnnyatauum (B criydae oTKasa m3genus) NpousBoauTeNb BbINOSHAET
GecnnaTHO PEMOHT M3genus.

BHUMAHUE! ECIU WU3AOENUE O3SKCIMNYATUPOBAJIOCb C HAPYLUEHUEM TPEBOBAHI/II?I
OAHHOIO PYKOBOACTBA MO 3KCIJTYATAUUWU, NMOKYMNATESNb TEPAET NMPABO HA TAPAHTUMHOE
OBCJTYXXUBAHME.

7.4 apaHTUNHOE 06CnyXnBaHMe NPoM3BOANTCA MO MECTY NPMOBPEeTEHMS N NPOM3BOAUTENEM U3AENUS.

7.5 MNMocnerapaHTunHoe obcnyxMBaHMe n3genusa BbINOSHAETCA NPOM3BOAUTENEM MO AENCTBYHOLLNM
Tapudam.

7.6 lNepepn oTNpaBKOM HA PEMOHT, U3genue AoMKHO ObiTb YNakoBaHO B 3aBOACKYHO MIM OPYryO YNakKoBKY,
NCKNIOYaoOLLYI0 MEXaHU4eCcKne NoBPEXaeHUS.

YbéedumenbHass rnpockba: 6 crnydyae eo3gpama u3denius U repedade €20 Ha eapaHmulHoe
(nmocriecapaHmutiHoe) obcnyxueaHue, 8 rone ceedeHull 0 pekrnamayusix NoOpPOBbHO yKaxume fpuYUHy eo3gpama.

8 TPAHCNOPTUPOBAHUE N XPAHEHUE
N3penue B ynakoBke Mpou3BOAUTENS OOMyCKaeTCsi TPaHCNopTMpOoBaTb W XpaHWUTb Npwu TemnepaTtype OT
MuHyc 45 go +60 °C n oTHoCUTEnNbLHON BRnaxHoOCTH He 6onee 80%.

9 CBUOETENBLCTBO O NPUEMKE
YB3-306M wu3rotoBneH M MPUHAT B COOTBETCTBUM C TpeboBaHuamu TY 3425-001-71386598-2005,
OENCTBYIOLLEN TEXHNYECKOM AOKYMEHTALMM N MPU3HAH ro4HbIM K SKCnyaTaumu.

MM HauanbHuk oToena kayecTtea [aTta nsrotoBneHus

10 CBEOEHUA O PEKITAMALIUAX

lpednpusmue npusHamesnbHO Bam 3a uHghopmauuro o kadecmeae usdenus u rnpedrioxeHus no e2o pabome.
s0000

Mo Bcem Bonpocam obpallatbCs K NPOM3BOAUTENIO:

000 “HOBATEK-3JIEKTPO”;
195197, r. CaHkT-leTepbypr, KongpaTtbeBckun np., 21;
Ten/dakc (812) 740-77-38, 740-77-52, 740-74-55

[aTa npogaxu

VN190114
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MpunoxeHune A 3
T’PA®UKU 3ALLUTBLI NO TOKY C 3ABUCUMOMU BbIOEPXXKOU BPEMEHU

(obsizaTenbHoE)
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MpunoxeHune b
PABOTA YB3-306M MO YNPABJIEHUIO OABUTIATEJIEM C NEPEKITKOMEHUEM OBEMOTOK
NMPU NYCKE CO 3BE3bl B TPEYI'OJIbHUK
(obsi3aTensbHoE)

Mpn pabote YB3-306M B pexume 3Be3ga-TPeyronibHWK [OOMyCKaeTCsl ynpaBneHue ABuraTenem
cneayowmmm cnocobamm:
— BbIKIIOYEHME/BKMIOYEHNE ABUraTens BHEWHUM aBToMatoM (MyckaTtenemM) OOHOBPEMEHHO CO
cHaTuem/nogaden nutaHusa YB3-306M;
— ynpaBreHve gBuratenem c NUMUeBOn NaHenn n3genvs;
— ynpaBneHue gsuratenem no nHtepdency USB/RS-485.

KATETOPUYECKU 3AMNPEWAETCA BbIKINIOYEHUE [OBUTATENA BHELWHUMM ABTOMATOM

(MYCKATEJNEM) BE3 CHATUA NUTAHUA C YB3-306M.

Kak wuckrnoueHne, JonyckaeTcd Mocne OTKIYEHUs ABuratens BHELWHWM aBTOMaToM (nyckaTesnem),
OOMNOSTHUTENBbHO BbIKITOUYNTL ABUraTernb C NUUEBON naHenu nnmn no nHtepdgency USB/RS-485 Bo nsbexaHune
NPAMOro nycka Ha TpeyronbHUKe.

N L1 L2 L3

¢ - [- A
%1-2%(2-2 K3-1 /%’%

1 | RF-nc K2 L1 27
4 2 | RF-com L2 28
3 RF-no EE—— L3 30
> | 4 | RPimc N 31
1 QF3 5 | RPi-com K1-1 G485 | 33
6 | RP1n0  f——e B-485 | 34
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§T1 §T2 §T3 K2 K1 s [ ®ezno  p—r
S I LIl |
| _onp |39
ae] 14| cTia [ anu (20
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g c=—{ 16 CT-2a
de— 17 CT-2b
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S I ! ! K1 -1 PT-100cor | 49 |

¢ M 23] o PT-100in_| 50

K21 e CoE
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GND B Q.
u2[ v2|w2

K1 — nyckatenb BkntoYeHnss 06OMOTOK ABuratensi 38e340MU;

K2 — nyckaTtenb BkntovYeHss 06MOTOK ABUratensi TpeyrofibHUKOM;
K3 — nyckatenb BKNIOYEHUS aBUraTens;

QF1, QF2, QF3 — aBTOMaTM4eCKUI BbIKMOYaTENb.

PucyHok B.1 — Cxema BkntoveHusa YB3-306M ana pabotel AgBuratens ¢ nepeknioyeHmemM
3Be3[a — TPeyrosibHWK C KOHTPOSieM U3onAuun asuraTens
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