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3.
1 ONMUCAHUE N PABOTA

1.1 HASBHAYEHUE

1.1.1 O6wwme cBegeHun

YHuBepcanbHbln 6ok 3awuTel anektpoasuratenen Yb3-302 (nanee no tekcty YB3, usgenue) npegHasHadeH
ONS NOCTOSIHHOrO KOHTPONA NapaMeTpoB CETEBOrO HaMNpsbkeHUs, delicmeyrouwjux 3Ha4YeHU hasHbIX/NIMHENRHbIX TO-
koB TpexdrasHoro anektpoobopygosaHusa 400 B, 50 Ny 1 npoBepku 3Ha4YeHMs1 COMPOTUBEHUSA U3ONALUM IMNEKTPO-
asuratenemn.

YB3 obecneunBaeT 3almMTy acCUHXPOHHbLIX 3NneKkTpoaBuratenen, MowHocTbo oT 2,5 kBT go 30 kBT npu wuc-
Nonb30BaHUN BCTPOEHHbLIX TOKOBBLIX TpaHcdopmaTopoB 1 Ao 315 KBT npu MCNONb30BaHMU BHELLHUX TOKOBbLIX TPaH-
copmaTopoB, B TOM YMCHE U B CETSX C U30NTMPOBAHHOM HENTPanbIo.

YB3 obecneynBaeT 3awWmuTy IneKTpoaBUraTeneun npu:

- HekayeCTBEHHOM CETEBOM HanpsxeHWW (HeJonyCTUMblE CKayKn HanpshkeHusi, o06pbiB a3, HapyLleHue vepe-
[0BaHWs 1 cnunaHme ¢as, NepPeKOC NMUHENHBIX HAMPSKEHUR);

- MEXaHU4ecCKnx neperpyskax (CMMMETPUYHLIN Neperpys no gasHbIM/NIMHERHBIM TOKaM);

- MpeBbILEHNM Nopora Toka obpaTHOW NocneaoBaTenNbHOCTY:

- HecumMMeTpun dasHbIX TOKOB 6e3 neperpysa, CBA3aHHbIX C HApYyLLUEHUEM U30MNALUUM BHYTPY aBuratens n/unm
noaeogsiuero kabens (cpaBHeHUe KoacppuLmeHTa HeCUMMETPUN TOKa No obpaTHOW NocneaoBaTENbHOCTU C KO-
PULMEHTOM HECUMMETPUN HaANPSDKEHUSA NO 0bpaTHOWM NocneaoBaTeNnbHOCTH);

- MCYE3HOBEHMM MOMEHTa Ha Bany anekTpoaBuraTens («Cyxom Xoa» - AN HAcoCOB) — 3aliuta Mo MWUHWU-
MarnbHOMY MyCKOBOMY u/unu paboyemy TOKy;

- 3aTsHYTOM nycke ABuraTens unv GroKNPOBKE POTOpPa;

- HeJonycTMMO HU3KOM YPOBHE MU30MNALUN MeXAy CTaTOpOM U KOPMycoM ABuratens (nposepka nepepn BKoYe-
HUem);

- 3aMbIKaHUN Ha «3eMIto» OOMOTKM cTaTtopa BO BpeMsi paboThbl — 3aLlyuta No TOKam YTEYUKU Ha «3EeMITHO»;

- TennosoWw neperpyske gsuraTens;

- neperpeBe obMoOTOK (onpegenseTtcs Temnepatypa obMOTOK NpU MCMNONb30BaHUM BCTPOEHHLIX B ABUraTerb
TemnepaTypHbIX JaTYMKOB UK TeMnepaTypa kopryca npu UCNOfNb30BaHUN BHELIHMX TEMMNEPATYPHbIX AATYMKOB).

Mo kaxxgoMy Tuny 3almMTbl BO3MOXHO 3arnpeLlleHve U paspelleHve aBToMaTUYecKoro MOBTOPHOMO BKMOYEHUS
(oanee no tekcty AlB) Harpysku.

Bnok obecneynBaeT 3almTy anekTpoobopyaoBaHUs nyTem yrnpaBrneHus KaTyLKoOW MarHUTHOrO nyckatensi (KOH-
TakTopa).

Bnok onpegenser HanuuMe TOKOB ABWUratensi nNpu OTKIHOYEHHOM pene Harpysku (Mpu OTKMOYEHHOM perne
Harpyskun 1 yHKUMOHANLHOM pene B pexvuMme 3Be3[a-TPeyronbHuk). B aTom cnyyae 6nok nHavumpyeT aBapuio
BHELLUHEro MarHUTHOro nyckaTtens (B AaneHenwem M), BknrovatoLwero geurarternbs, 40 TeX Nop, Noka 0nok He OyaeT
BbIKIHOYEH UMW OTKIIOYEH KOHTPOSb TOKOB ABUraTtens Npyu OTKIIOYEHHOM pene Harpysku.

YB3 ob6ecneunBaeT ynpaBneHue 3nekTpoaBUraTtenamMm:

- no aHanorosbiM Bxogam "0-20 mA" n "0-10 B";

- M0 KaHanam AMCTaHUMOHHOrO ynpaBneHus (MHtepdencbl RS-232 n RS-485);

- KHOMKamMu Ha nuueson naHenu YB3.

Cesnsb:

- ynpaBneHve 1 nepegada napameTpoB No uHTepgency RS-485 B cootBeTcTBUM € NpoTokoriom MODBUS;

- yNpaBrieHve u nepegava napameTpoB no uHtepdency RS-232.

MpumeyaHwue - OgHoBpemeHHoe ncnonb3oBaHne RS-485 n RS-232 HeBo3MOXHO.

Onsa pa6otbl MK ¢ YB3 moxeT 6bITb ucnonb3oBaHa nporpamma “lNaHens ynpasneHms Yb3-302”, pasmelleHHas
Ha canTe komnaHun “HOBATEK-3JIEKTPO® (http://www.novatek-electro.ru/programmnoe_obespechenie.html).

Mporpamma “lMaHenb ynpasneHuns YB3-302” npegHasHayeHa Ansi KOHTPOMsS COCTOSHUA M cbopa AaHHbIX OT
YB3-302 no wuHTepdgericy RS-232 wnnu RS-485. [Mporpamma no3BONSET COXpaHATb (3arpyxaTb) pasnuyHble
HacTponkn YB3, BecTn cOop AaHHbLIX U COXPaHATb MX AN AanbHenwero aHanm3a. CoxpaHeHHble AaHHbIE MOXHO
npocmartpuBaTb Ha rpadmke, CONOCTaBMSAs NapamMeTpbl APYr C APYroMm.

Npadmueckuin nHtepdenc MY nossonsieT B peanbHOM BpeMeHU HabniogaTb Tekylwee COCTOSHUE pPasfvyHbIX
napameTpoB YB3. N'Mbkas HacTporka nHtepdenca no3BonseT NoaAcTPoOUTLCA Nod ntoboro nonb3oBartens.

1.1.2 U3meHeHnA B xapakTepuctukax n paborte Y63 B 3aBUCMMOCTU OT BEPCUM NPOrpaMmmbl

B Bepcumn nporpammbl 15:

- ncnpaeneHa owmnbka npu namepeHnmn TokoB 6onee 650 A;

- npy paboTe C BHEWHUMKU TpaHcopMaTopaMmyn ¢ HOMMHAmbHLIM TOKOM Oonee 100 A, TOkM (M3mepsieMble U
BbluMCsieMble) nepegatoTcs no nHrepgency RS-232/RS485 B amnepax.

B Bepcumn nporpammbl 18:

- U3BMEHEeH anropuMT™M BblBOAA Ha MHAMKALMWIO COMPOTMBIIEHUSA U30MNALUUK NPpU NO4aHHOM Ha ABuratesnb Hanps-
XeHun nutaHua (Tabnuua 1.4 npumedanue 4).

B Bepcumn nporpammbl 20:

- pobaBrneHa BO3MOXHOCTL yNpaBrieHnss ABuratenemM no aHanorosbiM Bxogam "0 — 20 mA" n "0-10 B";

- MOBbILEHa HAaAEXHOCTb Nepeaayn AaHHbIX no nHrepgency MODBUS;

- jobasneHo obHapyxxeHne aBapum paspylleHns EEPROM,;

- N3MEHEH anropuTM BbIXOA4A U3 MEHIO.
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B Bepcumn nporpammbl 21:
- pobaeneHa komaHaa "CEPOC ABAPUW YB3" no nHtepdeiicy MODBUS (n. 2.4.4.9) 1 BO3MOXHOCTb cBpoca
aBapun YB3 ¢ nnueson naHenu (n. 2.2.5);
- no6aesnexa komaHaa "MOBTOPHbLIV CTAPT YBE3" ("RESTART") (n. 2.4.4.10);
- pobasneHa BO3MOXHOCTb copoca YB3 Ha 3aBoackme ycTtaHoBku nNo uHtepdgency MODBUS (n. 2.4.4.11);
- AobaBrieHa BO3MOXHOCTb OTKIMHOYEHNsI KOHTPOINS TOKOB ABUraTensi Npu OTKIIOYEHHOM perie Harpysku.

1.1.3 OrpaHunyeHuns npumeHeHus YB3 n KkoppekTHbIN BbIOOP NapameTpoB

Mpn ncnonb3oBaHMM BHYTPEHHUX TpaHC(OPMaTOpPOB TOKa 3anpeliaeTcsa npumeHATb YB3 ansa 3awuThbl
ABurarenen MoLwHocTLI0 6onee 30 kBT.

Mpu namepeHumn Tokos asuratensa ot 63 A go 300 A norpelHocTb uamepeHns He npesblwaeT 5%, npu Tokax
Bbilwe 320 A HauyMHaeTCs HacblEeHNe cepAedHmnKka TOKOBOro TpaHcdopmaTopa, U NorpeLlHOCTb U3MEPEHUST PE3KO
yBennumeaeTcs. HesaBnMcMMO OT pearnbHOro 3HavyeHus nNpoTeKarowero Toka, ToK, u3mepeHHbii YB3, He npeBbicuT
400 A. YcTtaHoBKa HEKOTOPbIX NPOrpaMMmnpyeMblx napameTpoB (MakcumMarbHas TOKOBasi 3alumTa, 3aTSAHYTbIA NYCK 1
BnoknpoBka poTopa, Tennosas neperpyska) 6e3 yyeta HachbILLEHUA TOKOBbIX TpaHCOpPMaToOpOB NpuBeaeT K He-
BO3MOXXHOCTU cpabaTbiBaHUS 3aLUUTHI.

Hanpwumep, npu yctaHoBke ind=50 (HOMUHanbHLIN TOK ABuratens), i = P =0 (3awmTa no ToKy ¢ He3aBUCUMOW Bbl-
aepxkon), i =S =9 (KpaTHOCTb cpabaTbiBaHMS MakCMMarnbHOW TOKOBOW 3alUMTbl) MakcMmanbHasi TOKoBas 3awmra
JorkHa bbina 6bl cpabotaTth npu Toke 450 A. M3-3a HacklweHusa TpaHcdopmaTopa Toka, M3BMEPEHHOE 3HaYeHune
Toka He npesbicnt 380-400 A gaxke Npu KOPOTKOM 3amblkaHMM B 0OMOTKe aBuratensi n Tokax 6onee 1000 A, a cne-
aosaTensHo, YB3 He oTkniouuT gsuratens. B atom cnyyae (ind=50) nonb3oBaTtens AOMKEH yCTaHaBnMBaTh KpaT-
HOCTb cpabaTbiBaHMS MakCcMMarnbHOM TOKOBOW 3aluTbl He 6onee 6.

HoMMHanNbHbLIN TOK BHELWHWUX CTaHAAPTHbIX TPAHC(OPMATOPOB TOKA JOIMKEH ObITb HE MEHEE HOMUHATBLHO-
ro Toka gsuraTens.

1.1.4 Cnncok ncnonb3yeMbiX COKpaLeHUn

ArlB - aBTOMaTn4eckoe NOBTOPHOE BKITHOYEHME

MI1 - MarHnTHBIN NycKkaTenb

MK - nepcoHanbHbIN KOMNbIOTEP

TT - TpaHcdopmaTop TOKa

PMKYT - pexxvm MMHMManbsHOro KOnNnm4ecTea yCTaHOBOYHbIX NapameTpoB

Itt - HomumHanbHbIn TOK TT (3apaeTca nNpyM Ucnonb3oBaHUM BHewHux TT. Hanpumep, ecnm TT Tuna
T-0.66 300/5, 1o Itt paBeH 300 A)

In - HoMWHanNbHLIV TOK ABUratens. Kak npaeuno, aTo 3HaYeHne Toka, KOTOPOoe yKasaHo Ha LMMbAuKe ABurate-
ns1, HO, B 3aBMCMMOCTM OT YCMOBUIA SKCMnyaTauumn, MoXeT ObiTb YCTAHOBMEHO APYroe 3Ha4YeHue Toka.

1.2 TEXHUWYECKUE XAPAKTEPUCTUKN

1.2.1 OcHOBHbIe TEXHUYECKME XapPaKTEPUCTUKMN

O6wue paHHble nNpuBedeHbl B Tabnuue 1.1. OCHOBHblE TEXHUYECKME XapaKTEPUCTUKM MpUBEAEHbI B Tabnuue
1.2. XapakTepucTvKa BbIXOOHbLIX KOHTAaKTOB BCTPOEHHbIX pere npuBeaeHsl B Tabnuvue 1.3.

Ta6nuua 1.1 - O6uMe aaHHbIe

HanmeHoBaHue EAnnyua 3Ha4yeHue
M3MepeHusi
Annapatypa ynpaeneHus 1 pacnpegerne-
HasHaueHne nsgenus - HUS. YNpaBneHne 3alimMTon aCUHXPOHHbIX
anekTpoaBuraTenen.
Twun KOHCTPYKUMM (MOHTaXa) - Ha ctaHgapTHyto DIN-periky 35 Mmm
CrteneHb 3awmTbl: - KOpMyca IP10
- NINLLEBON NaHenm i IP40
Knumartnyeckoe ncnonHeHme - YXJ1 3.1
IOnana3oH pabounx TemnepaTyp °C oT MuHyc 35 o +55
TemnepaTtypa xpaHeHus °C oT mnHyc 50 go +60
CTeneHb 3arpsi3HeHUs - 1]
KaTeropus nepeHanpsXeHusi - Il
HoMmuHanbHoe HanpsixxeHne nsonauum B 500
HomMuHanbHoe nmnynbCHoe BblAepXXMBaeMoe Hanpsi- B 4
XeHue
CeyeHne NpoOBOAHMNKOB, NOAKIKYAEMBIX K KIEMMaM MM?2 05-2
MOMEHT 3aTSKKM BUHTOB KNEMM H*m 0,4
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Tabnuua 1.2 - OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKN

HomuHanbHOe HanpsixkeHne nuTtanus: TpexdasHoe

400 B, 50 I'y

YacTtoTa cetu, 'y

48-62

[dnana3oH HOMUHanNbHbIX TOKOB (NpK paboTe OT BCTPOEHHBLIX TpaHCopMaTopoB Toka), A

5-63

'McTepesnc no HanpsbkeHuto (pasHoe/nnHenHoe), B

10/17

MmcTepesnc no tenny, % OT HAaKOMMEHHOro Npu OTKIKOYEHNN

33

He bonee

To4HOCTb onpegeneHna nopora Cpa6aTbIBaHVIF| No TOKY, B npoueHTax OT HOMUHalbHOrO,

2

To4HOCTb onpeaerneHns Noporos No HanpsikeHuto, B, He xyxe

3

TouHOCTb onpeaeneHust nepekoca a3 no HanpshxkeHuto, B, He xyxe

3

HanpsikeHune, npn KOTOPOM coxpaHsieTcst paboTOCNOCOOHOCTb:

- (pbasHoe, npu NnTaHum OT O4HOKM dha3bl 1 MOAKMOYEHHOM HYFIEBOM NpoBoAe He MeHee, B
-NINHENHOE, NpX NUTaHUN OT Tpex ¢as He bonee, B

180
450

OCHOBHbIe BbIXOAbI

- pene Harpysku - ABe rpynnbl NepekMaHbIX KOHTAKTOB ANs ynpaBrneHus nyckatenem anekTpo-
asuratensi — 8 A, 250 B npu cos ¢=1;

- (byHKUMOHanNbHOE pere - ogHa rpynna nepekuaHbIX kKoHTaktoB - 16 A, 250 B npu cos ¢=1
(Ha3HayeHwe pene 3agaeTcs nonb3oBaTenem)

AHanoroBble BXOAbl:
- ABa aHamnoroBblx BXo4a ANs NOAKNIoYeHUs gatymkoB temnepatypsbl (Tunel Pt100, Ni100, Ni120)
- aHanoroBbI BX0O4 AN NOAKMI0YeHUs aaTymka ¢ Bbixogom 0 —10 B
- aHanoroBbIN BXoA ANS NOAKIMYEHNa aaTtymka ¢ BbixogoM 4 MA (0 mA) — 20 mA

- TPX aHanoroBbix BXxoga Ans ctaHaapTHeIX TT ¢ Bbixogom 5 A (Tun T-0.66 Mnv aHanornyHbIn)

- BXO4 AN nogkniodeHns anddepeHumanbHOro TokoBoro TpaHcopmaropa (TpaHcdopmaTopa
HyneBOW NOCNeaoBaTENbHOCTH)

PaspelueHune no Temnepatype TemnepaTypHbIX gatymkos, °C

MakcumanbHbI gnameTp NpoBOAa NPU UCMOMb30BaAHUM BHYTPEHHUX TT, MM

12

MoTpebnsaemas moLwHOCTb (nog, Harpy3kown), BA, He ©onee

5,0

Macca, kr, He bonee

0,5

abapuTHble pa3mepbl (pucyHok 1.1) - oeBsiTb Mogynew Tuna S
MoHTax - Ha ctaHgapTHyto DIN-periky 35 Mmm
M3penune coxpaHsieT CBOK paboTocnocoOHOCTL Npu NOGOM NOMNOXEHUM B NPOCTPAHCTBE

BpeD,HbIe BelleCTBa B KOJiM4ecTBe, NnpesblillarweM npegesibHo A4onyCctuMble KOHUEeHTpauun, OTCYTCTBYHOT

Tabnuua 1.3 - XapaktepncTunka BbIXO4HbIX KOHTAKTOB BCTPOEHHbIX pene

MakcumanbHaa| Makc. gnur.
Yucno cpaba- Makc. ToK npu
Pexum pa- | Makc. Tok npu 9 KOMMYyTUpye- | Aon. nepemeH- _
Pene TbIBaHUN Unoct=30B, A
60TbI U~250B, A Masi MOLHOCTb,| HOe Hanpsxe-
x1000 (umcno cpab.)
BA Hue, B
- -04
pyHKkuumo- | cos ¢ =0, o 100 4000 440/300 3
HanbHoe cosp=1,0 16
cos =04 2 100
Harpysku | 0=10 8 100 1000 460 3 (50000)

1.2.2 NamepsieMble 1 BbluMCHSieMble NapameTpbl, 3HaYeHWS KOTOPbIX BLIBOAATCS Ha YCTPOMUCTBO OTOOpaXKeHus ™,
npeaensl X N3MepPEHUs 1 NOrPELLHOCTY NpuBeAeHbl B Tabnuue 1.4.
MpumeyaHue - KycTpoicTBy 0TODpaKeHNsA OTHOCATCS:

- ABa Tpexpa3psaaHbiX CEMUCErMEHTHbIX MHAMKaTopa Ha nuueson naHenn YB3;
- MK, nogkntoyeHHbIN kK ogHoMy u3 nHTepdencos Yb3 (MODBUS, RS-232).

Tabnuua 1.4 - lamepsieMble N BblUMCNSEMbIE NApaMETpPbI

MHeMo- EavHuubl n3-
DYHKLUN n3MepeHus Owvana3oH| To4yHOCTb HUKa Apnpec | mepeH. npu ne-
penayde AaHHbIX
Toku
£l 100,101
HencTeytolmne 3Ha4YeHUs asHbiX TOKoB, A 0,5-630 2% iFe, 162 ’ | DecaTble gonu
'Fa aMnepa******
Jj::cxayromee 3HayeHWe TOKa HyneBoW nocreno- 03-50 o0, 0 103
CpegHee 3Ha4yeHne Toka no Kaxxaomn dase 3a Bpems, 5, 104,




MpogomkeHue Tabnuubl 1.4

MHemo-

EAnHULbI n3-

DYHKUUM n3MepeHus Ovana3oH| To4HOCTb HUKa Appec | MepeH. npu ne-
peAgade AgaHHbIX
yKkasaHHoe B napameTtpe tSi 5e, 105,
53 106
Hanbonbliee 3HayeHwe cpedHero Toka no kaxgow| <3 lit 2% n 107,
dase, Nony4yeHHoe CO BpeMeHu nocriegHen sarpys-| > 3 lit 10% e, 108,
KW. o |n3 1 09
C6poc Bcex cpedHuNX 3Ha4YeHU BbIMOSTHAETCS KHOM-
ko 3an/C6p/Bbl6b npu BbiBOAEe Haubonbllero 3Ha-
YeHus cpeaHero Toka no nbown m3 ¢as (¢ npuceo-
€HMEM TEKYLLEero cpedHero 3Ha4yeHusi Toka CoOTBET-
CTByHOLLEN dasbl).
MyckoBow Tok ABuraTens (cpegHuii no casam) <3 it 20, Py 110 |decartble ponu
Tok neperpysku (cpegHuin no dasam) > 3 it 100; PE 112  |amnepa******
B 0,1 -600 ° ) 111
pemMAa nycka, C , EPY
Bpemsi nycka - 3TO nepuos BpeEMEHN C MOMEHTA, KO-
roa Bce Tpu dasHbix Toka npesbicaT 1,2*In, u 4o mo-
MEHTa, Koraa Tpu Toka cHu3aTca Huwke 1,2In. Makcu-
MarnbHbIN dasHblA TOK, JOCTUMHYTBIA B TEYEHNE 3TOro
nepvona, SIBNSETCA MaKCMMarbHbIM MYCKOBbIM TO-
KOM.
Tok obpaTHOM nocnegoBaTenbHOCTU (Nepekoc), A 0,2-200 5% oP 113
HanpsixeHus
[encteytowme 3HavyeHnsa dasHbIX HAMPSKEHUN UF 1, 114,
(onpegensatoTca npu nogkntodeHnn Kk YB3 Hynesoro | 100 — 300 3B UFe, 115
nposoga), B UF3 116
ut 1, 117,118
[encrteytowme 3Ha4YeHns NMHENHbIX HanpsXxeHnn, B | 100 — 475 5B uLe, 1 .’|9
L3 BonbThl
HanpsibkeHne npamon nocrnegoBaTenbHOCTU, B 100 — 300 3B UPP 120
HanpsihxkeHne obpaTtHom nocrnefoBaTtenbHOCTH, B 3-300 3B UaP 121
HanpsixeHue Hynesomn nocneaoBaTeNbHOCTU (BEK-
TOpHasi cymma Tpex hasHbIX HanpsbkeHU, AeneHHas 3-100 3B UnP 190
Ha Tpwu), (onpeaenseTcs Npu NoakntoyYeHnn Kk Yb3
Hynesoro nposoaa), B
Mpouee
TemnepaTypa gatuuka 1 (Tvn gatymka 3agaetca B |[MUHyC 40 - 10 5000 — gaT4ymk
0 * Ed! 123
cooTBeTcTBUM ¢ Tabn. 1.5), °C 100 He BKIOYEH
1000+10 — K3
TemnepaTypa gatuuka 2 (Tvn gaTtymka 3agaetca B |[MUHycC 40 - 10 a2 {o4 [pATYMKA
cooTtBeTcTBUM ¢ Tabn. 1.5), °C * 220 2000+10 — 0b-
pbIB AaTyunka
3HaueHue TokoBoro Bxoaa (4-20) mA, MA 0-25 2% " 125 Cotbie gonu
Munnnamnepa
8{-|1a(;4(;Hme HanpshKeHWs1 Ha aHanoroBoM BXoae 0—10B o9, il 196 JTJ,aecmble BOJb-
CyeTumk BpemMeHM paboTbl 060pyaoBaHUS, CyTKM 0-999 Skr 127
YacTtoTa cetu, 'y 45 - 65 1% FFF 128 flecsTele nonm
repua
Bpemsi paboTbl 4O OTKNOYEeHUss No neperpyske (no-
KasblBaeT Bpemsi, ocTaiolleecs 0o OTknoyeHnsa 3a-| 0 — 600 1c EOP 129 CeKyHabl
LLIMTON NO TEeNnoBON Neperpyske), ¢
Bpemsa 0o okoH4aHus Bblgepxkm AMNB , c** 0-900 1c ERP 130 CEeKyHabl
Bpemsi oxxugaHus nocre oTKMYEHUS MO Neperpyske
(nokasbiBaeT BpeMsa oxuaaHua 0o paspelwseHusa nyc-| 0-—900 1c EEP 131 CEKyHAbl
Ka, 3abJIOKMPOBAHHOIO TEMJI0BOW 3aLMTOn), c***
ConpoTtuenenue usonauuu asuratens, MOm **** 0-19,9 10% rd 132 CoTtHu KOm
Tennosow 6anaHc asuraTens Yncno 1100 TbIC. cOOTBETCTBYET
MapameTp TOMNbKO ANs YTEHUs No uHTepdpency 100% HakonneHHoro Tenna npu 133,

RS-232, RS-485

KOTOPOM MPOUCXOANT BbIKITHO4Ee-
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EavHuubl ns-
Appec |mepeH. npu ne-
peAaye AaHHbIX

Tou- MHemo-

DYHKUMN n3mepeHus nanasoH
yHkU p A HOCTb HUKa

HVWe ABuraTensi Npu BKIHOYEHHOW
3awmTe no TennoBoun neperpyske| 134

(n.1.2.5.7)
MonHas MowWHOCTL, KBA***** 0-5000 5% Pok 11:(3356 Recatkv BT
AKTMBHas MOLLIHOCTb, KBT***** 0-5000 5% PoR 11?378
PeakTnBHas MOLIHOCTb, KBAp™ *** 0-5000 5% PoJ TI:Z%’ Recatkv BT
KocuHyc yrna mexgy HanpsikeHnem u Tokom no da-
MapameTp TOMNbKO Ans YTeHus No uHTepdency 142
RS-232, RS-485
KocuHyc yrna mexgy HanpsikeHnem u Tokom no da-
3e B *1000 o
MapameTp TOMbKO Ans YTeHust No uHTepdercy 0-1000 5% 143,144
RS-232, RS-485
KocuHyc yrna mexagy HanpsbkeHnem 1 TokoMm no da-
3e C 1000 ] 0-1000 5% 145,146
MapameTp TOMNbKO Ans YTeHUsI No UHTepdency
RS-232, RS-485

* Ecnn 3HavyeHne TemnepaTtypbl BbIXOAUT 3a yKasaHHble npefenbl Ha UHAMKaToOp 3Ha4YeHUs BbIBOAUTCS Kon aBa-
pun B COOTBETCTBMM C Tabnuuen 2.8.

** Ecnn ATB 3anpeLlleHo, To Ha MHAMKaTop BbiBOAUTCS “nat”.

*** Ecnv BpeMsi 40 OTKIOYEHNS 3aLlLMTON No TENMOBOW Neperpyske unm BpemMs oXXmaaHusi 40 paspeLleHns nycka
(ttP) He onpegeneHo (6onbwe 900 c), TO Ha NHAMKATOP 3HAYeHUs BbIBOAUTCS koA “---“. Ecnn paboTta 3awwmThl 3a-
npeLlleHa, To Ha NHOMKaTop BbIBOAUTCA “nok”.

**** Ecnn conpoTuBneHne naonauum asuratens 6onbwe 20 MOM, To Ha MHOMKATOP 3HAYEHUS BbIBOAUTCS KOA
“I_ “ (eQuHVLa C TOYKOM B CTapLUeM paspsae MHaukartopa).

Mpu BKMOYEeHHOM ABuratene (NogaHHOM Ha ABUraTernb HanpsKeHWUM NUTaHUSA) CONPOTMBIIEHWE U30MSALMM He
onpegeneHo 1 Ha uHAMKaTop BbIBOAUTCA KoA “---* (NpU NOAKMIOYEHHON LIenn 3mMepeHus n3onauumn agsuratens).

***** ECNM MOLLHOCTb, noTpebnsemasa Harpyskon conblue 999 kBT (kBA, kBAp), To MBT (MBA, MBAp) Ha nHan-
KaTop BbIBOOATCS C TOYKOW B BUAe “n ” B cpegHem paspsige. Hanpumep, ecnu Ha nHavkatop BbiBoguTesa “In4”, TO
370 o3HavaeT 3,4 MBT (MBA, MBAp).

%% TpumeyaHue. B Bepcun nporpammel 15 u ctaplue npu pabote ¢ BHELWHMMU TpaHcdopmaTopamm ¢ HOMU-
HanbHbIM TokOM Gonee 100 A, TOku (M3MepsieMble U BbIYUCISEMbIE) KPOME TOKA HyINEBOW MOCNEeAOBaTENbHOCTU
(3aMblkaHus! Ha 3emIt0) nepegatoTcest no nHTepdercy RS-232/RS485 B amnepax.

1.2.3 lNporpammupyemMbie napameTpbl U NPpeaensl UX U3MEHEHU NpuBeaeHsl B Tabnuue 1.5.
Ta6nuua 1.5 - [NporpammupyemMblie napameTpsbl

3aBop-
YcTaHOBOYHbIE U cun- |MHeMOHu-| MuH. Makc. -
cKas yc- HencTteus Anpec
TbiBaeMble NapamMmeTpbl Ka 3Hau. 3Hau.
TAHOBKaA
TpaHchopmaTopbl
Vicrionbayembiii TT EPE 0 1 0 0-ncnonb3ytoTca BCTPOEHHbIe TT 150
1-ucnonbaytotcs BHewHne TT
HomuHanbHbIM TOK TT, A Enk 20 800 100 Onsa BHewHero TT 151
Pa3Hoe
HoMuHanbHbIN TOK nd 0 630 0 0-Tok He ycTtaHoBneH: YB3 He Bknto- 152
asurartens, A 4yuT pene Harpysku (n.2.3.7)
Bpewms, 3a koTopoe 13- Bpewms, 3a KoTopoe namepsieTcst
MepsieTcs cpegHee ES 10 600 60 |cpeaHee 3HayeHWe TOKa (MapameTpbl 153
3HayeHue ToKa, C iS1,iS2,iS3 u3 trabn. 1.4)
MakcumanbHas TokoBasi 3awWmMTa
0 - 3awmTa c HeE3aBUCHMMOW BbILEPXKKON
Tun makcumansHon R BpeMeHu
N TP 0 5 0 . 154
TOKOBOW 3aLUUThI Tunbl 3aWmMTLI C 32BUCUMOW BbIOEPX-
KOV BPEMEHMU:
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3aBoa-
YcTaHoBOYHbIE U cun- | MHemo- MwuH. Makc. -
CcKas yc- HDencrBusa Appec
TbiBaeMble NapamMeTpbl HUKa 3Hay. | 3Hau.
TaHOBKa
1-SIT; 2-VIT (LTI); 3-EIT; 4-UIT; 5-RI
YcTtaBka cpabaTtbiBaHMSA 3apaeTcs KpaTHOCTb MO OTHOLLEHUIO K
Mo MakcuMaribHOWN TOKO- (75 0,8 9,0 4,0 |HOMMHanNbHOMY TOKY ABUraTens 155
BOW 3almMTe, KpaTHOCTb (enctyeT npui =P =0)
3agepxka cpabaTtbiBa- b 0.3 600 10,0 156
HWS 3aLUMTbI MO TOKY, C
0 - paboTa 3aWmMThl 3anpeLleHa
= 1- paboTa 3awwmnThl pa3pelueHa, AlNB
aspeLueHne paboTbl -
o 0 2 2 nocne cpabatbiBaHUS 3anpeLyeHo 157
3alNnThI
2- paboTa 3awmThl paspelueHa, AlB
nocne cpabarbiBaHUs paspeLleHo
0 - 3awmTa cpabaTbiBaeT HE3aBUCUMO
OT TENMOoBOM 3alUNThI
Mopsgok cpabaTbiBa- 1
- - ecnv TennoBas neperpyska He
HWA 3aLWLMTbl MO OTHO- (T n 0 1 1 158
y HacTynuna, To UHANKauus npeBbILLe-
LLEHWNIO K TEMJIOBOWA
HWUS1 TOKa €CTb, HO pene Harpysku He
OTKMNYaeTcs
3awumTa oT 3aMblKaHUM Ha 3eMnK0 (Mo TOKY HyfeBon nocnegosaTtenbHocTu iF0)
Ecnun napameTp He BKIOYEH B CMIUCOK
YcTaBka cpabaTbiBaHus PMKYTI, To 3Ha4yeHne no yMonyaHuio:
no Toky, A -5 0,3 5.0 0.5 0,5 npu In<50 A; 159
1,0 mpn In>50 A
3agepxka cpabaTbiBa- Lk 0,3 2.0 1.0 160
HWS 3aLUMTbI, C
0 - paboTa 3aWwmThl 3anpeLieHa
1 - paboTa 3awmThl pa3peLueHa, AlB
PaspelueHune paboTsl
_r 0 2 2 nocne cpabartbiBaHNS 3anpeLleHo 161
3alUnThbI
2 - paboTa 3awmTbl paspelleHa, AlB
nocne cpabartbiBaHUsA pa3peLleHo
3awmTa no TOKy obpaTHOM nocneaoBaTeNIbHOCTU
YCTaEKa cpabaTbiBa- o5 5 20 10 3apaeTca B npoLeHTax OT HOMUHanb- 162
HUS, Y% HOro TOKa
3apepkka cpabatbiBa- ok 0.3 10,0 5.0 163
HWUS 3aLWMThbI, C
0 - paboTa 3aWmThl 3anpeLleHa
1 - paboTta 3awuThl paspeweHa, AlB
PaspelueHune paboTbl
ar 0 2 2 nocne cpabatbiBaHUA 3anpeLyeHo 164
3alWNnThI
2 - paboTa 3awmThl paspelleHa, AlB
nocne cpabarbiBaHUs paspeLleHo
AHanus npuyuH cpabaTbiBaHUs 3aWMThl NO TOKY OOpaTHOM NocnefoBaTeNibHOCTU
KpaTHOCTb NpeBbILLeH s
OTHOLLEHNS ko3adhduLm-
eHTa obpaTHoM nocrne-
[0BaTenbHOCTM NO TOKY 05 2 4 2 165
K k0apcbmumeHTy obpar-
HoW nocregoBaTerib-
HOCTW MO HanpsXKeHWIo
PaspelueHne aHanmaa ar 0 1 1 ? - @Hanms BbIKINIOHEH 166
- aHanu3 BKITHOYEH
TennoBas neperpy3ka (TennoBaa mogenb gBUrartens)
0 - paboTa 3awWwmThl 3anpeLeHa
1 - paboTa 3awmThl paspeLueHa, AlB
PaspelueHune paboTsl
dkr 0 2 2 nocne cpabartbiBaHUSA 3anpeLleHo 167
3almnThbI
2 - paboTa 3awmTbl paspelleHa, AlB
nocne cpabatbiBaHUsA paspeLleHo
Bpems cpabatbiBaHus
3awmTbl Npi ABYKpaT- dEt 10 120 60 168

HOW neperpyske Mo ToKy,
c
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YcrtaHoBOYHbIe M cun- | MHemo- MwuH. Makc. 3asoa- -
TbiBaeMble NapameTpbl HUKa 3Hau. | 3Hau. |CKaAYe Rencraun Anpec
TaHOBKaA
KpaTHOCTb yBEnMyeHus KomneHcauusi yBennyeHnss BpemeHu
BpeMeHU Npu OCTaHOB- dkP 1,0 4,0 1,0 OoXNaxJeHusi nNpu OCTaHOBIEHHOM 169
NEeHHOM aBurartene apurartene
MuHumanbHbIN PasHbIN TOK
Yeraska cpaaTbisa- Mopor cpabaTtbiBaHWS 3aLWMTbl MO MU-
st % 1 =5 11 90 20 |HMManbHOMy paboyeMy TOKy, B % OT 170
’ YCTAHOBNEHHOI0 HOMMHANbLHOIro
3agepxka cpabaTbiBa- - 1 100 5 171
HWUSA 3aLWMThbI, C
0 - paboTa 3aWmMThI 3anpeLieHa
PaspelLeHne paboTl 1 - paboTa 3awmThl pa3pelueHa, AlB
SALLTHI - 0 2 2 nocre cpabaTtbiBaHUS 3anpeLleHo 172
2 - paboTa 3awmThl paspelleHa, AlNB
nocne cpabarbiBaHUs1 paspeLleHo
3aTAHYTbIN NYCK, ONTIOKMPOBKa poTopa
YcTtaBka cpabaTtbiBaHus, pPS 15 20 50 3agaeTcsa KpaTHOCTb MO OTHOLLEHUIO 173
KpaTHOCTb ’ ’ ’ K HOMUHarbHOMY TOKY
3apnepxka cpabatbiBa-
HWS 3aLLUTLI MO 3aTSAHY- PPE 1 600 10 Bpems nycka gsuratens 174
TOMY MyCKY, C
3apepxka cpabaTbiBa-
HUSA 3aWMTbl NO ONOKKU- PbE 0,3 300 1,0 175
pOBKe poTOpa, C
0 - paboTa 3aWmMThl 3anpeLieHa
PaspeLLeHie paboTb 1 - paboTa 3alwmnThl paspelueHa, AlNB
3ALLTS! PP~ 0 2 1 nocne cpabatbiBaHUs 3anpeLyeHo 176
2 - paboTa 3awuTbl paspelleHa, AlNB
nocne cpabarbiBaHUs! paspeLleHo
3alnTbl NO HANPSXKEHUIO
MwuHumanbHoe NuHen- U.s 570 415 320 177
Hoe HanpsikeHune, B
Bpems 3agepkkn oTKNo-
YeHUs Mo MUHUMAaTb- U-E 5 30 10 178
HOMY HanpshkeHuto, C
0 - paboTa 3awWuTbl 3anpeLleHa
E:iﬂiﬁwfnﬁff.om 1 - paboTa 3awmThl pa3pelueHa, AlB
MAMbHOMY HAMDSKE- U-r 0 2 2 nocrne cpabaTtbiBaHUS 3anpeLleHo 179
o 2 - pabora 3awunTbl paspelleHa, AlB
nocne cpabarbiBaHUs1 paspeLleHo
MakcumanbHoe nuHen- U:s 330 475 415 180
Hoe HanpsbkeHune, B
Bpems 3agepxku oT-
KIKOYEHNS MO MaKCeK- Uk 1 10 > 181
ManbHOMY JNIMHENHOMY
HanpsXeHuto, ¢
0 - paboTa 3aWmThl 3anpeLieHa
E:i%iﬁi%”ﬁ:&i?m 1 - paboTta 3awuThl paspeweHa, AlB
ManbHOMY TMHENHOMY U-r 0 1 2 nocne cpabatbiBaHUS 3anpeLyeHo 182
HANPSIKEHMIO 2 - paboTa 3awuTbl paspelleHa, AlB
nocne cpabarbiBaHUs paspeLleHo
epekoc nurenHoro uns 15 120 35 obpaTHas nocnegoBaTenNbHOCTb 183
HanpsbkeHus, B
Bpems 3agepku OTKmto-
YeHMUs MO NepeKkocy nu- Un"e 1 30 5 184
HEeMNHOro HanpsXeHus, ¢
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3aBog-
YcTaHoBOYHbIE U cun- | MHemo- MwuH. Makc. o
cKas yc- DenctBus Appec
ThbiBaeMble napamMmeTphbl HukKa 3Ha4y. | 3Hau.
TaHOBKa
0 - paboTta 3awWwmThl 3anpeLleHa
PaspelueHune paboTsl 1 - pabota 3awuThl paspelueHa, AlNB
3alWuTbl N0 nepekocy Uunr 0 2 2 nocne cpabartbiBaHUA 3anpeLyeHo 185
NIMHENHOrO HanpPsPKHUSA 2 - paboTa 3awmTbl paspelleHa, AlNB
nocne cpabartbiBaHUs paspeLleHo
0 - paboTa 3aWwmMThl 3anpeLieHa 186
PaspelueHune paboTbl 1 - paboTa 3awmThl pa3pelueHa, AlB
3alUnThI N0 NOPSAKY U4r 0 2 1 nocne cpabatbiBaHUA 3anpeLyeHo
YyepenosaHus a3 2 - paboTa 3awuThl paspeLlleHa, AlB
nocne cpabaTbiBaHMs pa3peLueHo
YnpasneHue asuratenem n AlB
Bpemsa AlB nocne cpa-
6aTblBaHMS 3aLLMTbI MO REn 0 900 600 187
MWHUManbsHOMY TOKY, C
Bpewms AlB, ¢ REE 0 900 5 188
0 - AlNB 3anpeLyeH
1 - AlB pa3speLueH
3anpet AMB anst Beex OenctBne 3HadeHus napametpa Arr
v y pacnpocTpaHsieTcs Ha Bce BUAbl aBa-
aBapuii (kpome aBapui Rrr 0 1 1 N N 189
puUiA, KPpOME aBapui MO HaMNPSHKEHWUIO.
MO HaNPsSPKEHWIO)
Ona sanpeweHua AlMNB npun aBapuax
Mo HanpsPKeHWI0 HeobXxoOUMO UCMOSb-
3oBatb napametpbl U=r, U-r, Ur
PaspeLueHne paboTs 0 - MYCK fBuratens Bpy4Hylo C nuue-
Bouv naHenu YB3
Jsuratensa nocne noga- RPd 0 2 1 190
G UTaHs Ha YB3 1- nyck aBuratens 4Yepes Bpems AlB
2 - nycKk guratens yepes 2 cekyHabl
0 - 3anpeweHo
YnpasneHue asuraTe- 1 - paspelueH nyck asuratens
nem ¢ nMUeBOW NaHenu - 2 - paspelleH aBapuiHbIA OCTaHOB
YB3 ALd 0 3 0 ABuraTens 191
3 - paspelueH Nyck U OCTaHOB ABWra-
Tensa cm. n. 2.4.7
KoHTponb TemnepaTtypbl
0 - oTknoYeH
PaspelueHune koHTpons .
1- BCTPOEHHbI B ABuratenb (3awuTa
Temnepartypbl U TUM -
Cir 0 2 0 cpabartbiBaeT, ecnu conpoTtusreHne| 192
JaTtyvka Temneparypbl
1 Aatymka Bbiwe 1,7 kOm)
2 - PTC (1 kOm npu 25°C)
Temneparypa otkrio- Cis 0 100 80 193
YeHus aBuraTens
Koppekuns Temnepa- - )
Typbl MEpBOro AaTumKa e 9 9 0 194
PaspeLleHne KoHTpons 0 - oTkniouen
1 - Tvna Pt100
-
st B B I I S 13
A patyp 3 - Tuna Ni120
Temneparypa otkitio- £as 0 220 | 180 196
YyeHus ABuraTens
Temneparypa npeay- CeA 0 220 | 170 197
npexageHus
Koppekuusa Temnepary- roc 9 9 0 198
pbl BTOPOro Aatyuka
1 - AlB nocne cpabatbiBaHus 3anpe-
AlB nocne cpabaTtbl- LeHo
BaHWs 3aLWnUTbI CPR 1 2 2 2 - AlB nocne cpabatbiBaHus paspe- 199
LLEHO
Peakuusi Ha Hencnpas- 0 - npegynpexaeHne 1 nNpoAomKeHue
HOCTb 4ATYMKOB Cer 0 1 0 paboTbl 200
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YcTtaHoBOYHbIE U c4UTbI-| MHemo- MuH. Makc. 3ason- -
BaeMble NapameTpbl HUKa 3Hau. 3Hay, |SkaAye Rencraun Anpec
TaHOBKa
Temnepartypl 1 - npepynpexgeHue M OCTaHOBKa
asuraTens
ConpoTuBneHne nsonsauum gBuratens
0 - oTknoveHa
5 - gBuratenb He BKIHOYaeTCcs Npu Co-
NPOTMBMNEHNN U30NSALMM HNXKE
500 kOm, AlB paspelueHo
10 - gBuraTenb He BKIOYaeTCs Npwu
3awmTa no MMHMManb- COMPOTUBIIEHUN U30MALNN HKE
HOMY COMNPOTUBAEHMUIO rd 0 20 5 1000 kOwm, AlB paspeLlueHo 201
n3onsumm geuratens 15 - gBuratenb He BKMYaeTCst Npu
COMPOTUBIIEHUN U3OSISILUN HIDKE
500 kOm, AlB 3anpeLleHo
20 - pgBuratenb He BKIOYaeTCs npwu
COMPOTUBIIEHUN U3OSALUN HKE
1000 kOm, AlB 3anpeLeHo
PasHoe
BknioveHune pexvnma mu- 0 - pexunm OoTKNo4EH
HUManbHOro Konn4ecTea 5 n 0 1 1 1 - peX1M BKITHOYEH 502
YCTaHOBOYHbIX NapameT- M3MeHeHne pexxMMa BO3MOXHO TOJb-
poB KO B peXXMMe Hanag4vka
MokasaHusa Ha nHauka- 0 - nuHenHoe HanpsikeHne Uab
Tope YB3 go Bkntoye- S /P 0 2 1 1 - conpoTueneHne nonsumm rid 203
HUsa gBuratenst 2 - obpaTtHbIv oTcyeT Bpemenn AlNB
0 - 3HavYeHVe napameTpa BbIBOAMTCS
Pexvm nHamkaumm na- s 0 1 1 HernpepbIBHO 504
pameTpa 1 - 3HayeHWe napameTpa BbLIBOAMTCS
B TeyeHne 15 ¢
0 - pene ncnomnb3yeTcs Kak pene cur-
Hanmsaumm
1 - pene ucnone3yeTcsa Kak pene Bpe-
MEeHM (BKMOYaeTCsl Yepes3 Bpemsi, 3a-
AaHHOe MapameTpoM Irt nocrne BKIHO-
Pexnm paboTbl dyHK- YeHus pere Harpysku)
rrS 0 2 0 205
LMOHarnbHoro pene 2 - pene ucnone3yeTcs ANs Nepeksto-
YeHus1 OBuratens 3eesga —TPeyrosib-
HUK (4epes Bpems rrt (agpec-206) Bbl-
KNto4aeTca perne Harpysku, a 4epes
Bpems rrt(agpec-206)+Ftt(agpec- 218)
BKMNtoYaeTcst YHKUMOHANbHOE pene).
Bpems Tanmepa, ¢ rrk 0 300 30 cM. n.2 , n.3 napameTpa rr5 206
MonHoe BpeMsi paboThl *npu nepegade OaHHbIX MO MHTEpPdEN-
n3genus, cyTkm ebtl 0 999 0 cy MODBUS Bpemsa paboTbl nepega- 207
B 6 0 eTcs B Yacax
PEeM#A HapaboTkin ABI- ELO 0 999 **Npu JOCTMXKEHMM cYeTYMKa BpemeHn| 208
ratens, CyTku
3HaveHns 999, cyeT Ha4yHETCs C Hyns
Kog pocTyna nonb3oBa- 0 — knaBmnatypa pasbnokmpoBaHa
Tens Lo 0 9 0 1-9 — naponb nonb3oBaTens 209
000 — gocTyn Ha ypoBeHb Hanagyuka
E:p. AocTyna Hanafiu- PRS 000 999 123 — paspeLueH 210
000-999 — naponb Hanag4uka
Mocne 3anncu 1 n Bbixode 13 pexnma
BoccTtaHoBneHue 3a-
PPP 0 1 0 YCTaHOBKW NapameTpoB — 3aBOLCKMNE 211
BOACKMX NapameTpoB
napamMeTpbl BOCCTAHOBJIEHbI
MapameTpbl nocnegoBaTenbHoro uHtepdenca (RS-485/ RS-232)
gggg'cy%";”"'o””b'“ -5A 1 247 1 212
CkopocTb nepegayin 55 0 1 0 BI 9600 6op; 1: 19200 Gop, 213
3MEHEHME CKOPOCTM Nepeaayn
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Mpopomxkenne Tabnuupl 1.5
YcTaHoBOYHbIE U cun- | MHemo- MwuH. Makc. 3asoa- o
TbiBaeMble napameTpbl HUKa 3Hau. | 3Hau. |CoKaAYe Rencraun Anpec
TaHOBKa
npomnsonaeT TOSbKO NOcCre BbIKoYe-
HWS M NOBTOPHOIO BKIHOYEHUS MUTaHNS
0 - npogomkeHne ¢ OTCYyTCTBMEM
npegynpexaneHus
1 - npegynpexaeHve n Nnpoaonxe-
Hue paboThbl
Peakuus npeobpaso- 2 - NnpeaynpexaeHne n ocTaHoBKa
BaTerns Ha noTepto r5P 0 3 0 PeAynpexa 214
cBS3M asuratens ¢ paspelweHnem AlB
nocne BOCCTaHOBMEHUS CBA3N
3 - npegynpexgeHve W OCTaHOBKa
JBuratens ¢ sanpeweHnem AlB
nocne BOCCTaHOBMEHUS CBA3N
ObHapyxetine npesbilue- r50 0 120 0 0-3anpeLeHo 215
HWsi BDEMEHM OTBETA, C
PaspelueHune ceasm YB3 0 - cB43b 3anpeLleHa
no nocnegosaTeribHOMY PP 0 2 0 1 - cBs3b no RS-232 216
KaHany 2 - cBase no MODBUS
Bepcus nsgenus rEL 21 217
MapameTpbl peXxXMMoB (hYHKLMOHANbLHOIO perne
Pexum 3Be3ga-TpeyronbHUK.
Bpems mexay BbIKNtOYEHMEM pere Ha-
MepeknioyeHue, ¢ FEE 0,1 2,0 0,4 |rpy3ku K BKMYeHWeM pyHKUMOHanb-| 218
HOro pene
O6pbIB (hasbl (cha3) gBurarens ¢ KOHTPOJIEM MO TOK
3agepxka cpabatbiBa-
HWS 3aLUMTbI MO 06pbIBY bk 0,3 10 0,5 219
dasbl (das), ¢
0 - paboTa 3awWwuThl 3anpeLleHa
1 - pabora 3awuTbl pa3pelieHa, AlB
PaspelueHne paboThl
3ALLUTHI br 0 2 1 nocne cpabatbiBaHUA 3anpeLyeHo 220
2 - paboTa 3awmTbl paspelleHa, AlB
nocne cpabarbiBaHUsA pa3peLleHo
0-OucTaHUMOHHOE ynpaBneHune 3a-
npeLieHo
1-OMcTaHUMOHHOE ynpaBsrneHue pas-
[ONCTaHUMOHHBI NyCK K pelueHo, MycKk AasuraTens nocrne no-
OCTaHOB ABurartens no dd 0 > 0 Aauun nutaHua Ha YB3 paspelueH 501
nHtepdericy RS- 2- OUCTaHUWOHHOE ynpaBsreHue pas-
232/RS485 pelleHo, NycK AsuraTens nocne no-
Aaun nutaHma Ha YB3 3anpelieH go
noJayum KoMaHabl Ha AUCTAHLUMOHHOE
BKMOYEHME
YnpaBneHue no aHanorosomy Bxoay: "0-20 mA"
BepxHuii nopor, MA A 0 20,0 10,0 222
HwxHuin nopor, MA A b 0 20,0 1,0 223
0 - ynpaBneHue OTKMYEHO
1 - gBMraTenb BbIKNOYaAETCH MpU TO-
Ke BblLLE BEPXHEro nopora u BKIIO-
ANropuT™ ynpaeneHus RA 0 2 0 ;2:09' MIPV TOKE HINKE HIDKHETO No- 224
2 - ABvraterb BKINOYAETCs Npu TOKe
BblLLIE BEPXHEr0 Nnopora v BbIKMoYa-
€TCs NPU TOKE HUXXE HUXKHEro nopora
0 - oTKNOYeHWe gBuraTensa cuntTaeT-
Csl aBapuei, HO B XXypHan aBapui He
3aHeceHue B XXypHan A £ 0 1 0 3aHocuTCA 205

aBapwum

1 - OTKNIOYEHNE ABUraTens cunTaeT-
Csl aBapuen 1 3aHOCUTCA B XKypHan
aBapum
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Mpogomkenne Tabnuubl 1.5
YcTtaHOBOYHbIE U CYU- MHemo- MwuH. Makc. 3asop- -
TbiBaeMble napameTpbl HUKa 3Hau. 3nay, |Cckanyc- Rencraun Anpec
TaHOBKa
YnpaBneHue no aHanorosomy Bxogy: "0-10" B
Bepxnun nopor, B RUE 0 10,0 5,0 226
HwxHuii nopor, B Aub 0 10,0 1,0 227
0 - ynpaBneHune OTKIMOYEHO
1 - pBuratenb BbIKMNOYaeTCs npu
HanpsKeHMM BbllLe BEPXHEro nopora
N BKNIOYAETCA MNPU HanpsiKeHUU Hu-
AnropuTtm ynpasneHus RUR 0 2 0 e HWXHero nopora 228
2 - [OBuratenb BKIKOYaeTcsa  npu
HanpsKeHWM BbllLEe BEPXHEro nopora
N BbIKNIOYAETCa NpU  HanpsbkeHuu
HWXXE HUXKHEro nopora
0 - oTKNOYEeHUe gBUraTens cunTaeT-
Csl aBapuein, HO B XXypHan aBapui He
3aHeC(?Hme B XXypHan AUE 0 1 0 3aHocuTcA 299
aBapwui 1 - oTKNIOYEHME ABUraTens cunTaeT-
Csl aBapuen 1 3aHOCUTCA B XKypHan
aBapwum
KoHTponb ncnpaBHocTH . 0 1 1 0 - BbIKNIOYEH 230
BHeLuHero Ml 1 - BKMOYEH

1.2.4 OpraHbl ynpaBneHus 1 rabaputHsle pa3mepsl YB3 npruseneHbl Ha pucyHke 1.1.
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PucyHok 1.1 - OpraHbl ynpasneHusi u rabapuTHbele pa3mepbl YB3

OpraHbl ynpaBneHus:

1 — kpacHbin ceeToanon YCTAHOBKA - ropuT, koraa YB3 HaxoauTcs B pexvme YCTaHOBKU NapameTpoB;
2 - 3eneHbin ceeToanon HAIMPY3KA - ropuT, koraa pene Harpysku BKITHOYEHO;

3 - 3eneHbIn cBeToauno PEJIE - ropuTt, korga yHKLMOHaNLHOe pere BKNHYEHO;

4 - 3eneHbli cBeToauon PMKYTT - roput, korga YB3 HaxoguTes B pexume PMKYTT;
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5 - TpexpaspsgHbIn MHAMKATOP MHEMOHUKM NapamMeTpa:
- TOYKa B MMadLwem paspsge nHavkaTopa ropuTt, korga Yb3 Haxoautcs B pexxmme yCTaHOBOK Hanaguuka;
- TOYKa B CpedHeM paspsige MHOuKaTopa ropuT, Korga 3HayeHvue yCTaHOBOYHOro napameTpa 3aluLLieHo napo-
nem Hanag4yuka;
- TOYKa B CTapLueM paspsge nHamkatopa ropuT, Koraa yCTaHOBOYHbIN napameTp He BXxoauT B cnncok PMKVYTT;
6 - TpexpaspsaaHbIN MHAMKATOP 3HaYeHUs napameTpa;
7 — cununi ceetognog OBMEH - ropuT, korga nget obmeH gaHHbiMu ¢ T1K;
8 — kpacHbI cBeTogmoa ABAPUA:
- MPU BbIKNIOYEHHOM perne Harpysku: roput, korga YB3 HaxoguTcs B cocTosHUM aBapum (Muraet ecnu nocne
aBapuu Bo3moxeH AlB);
- MPW BKIOYEHHOM pere Harpysku — MuraeT, Korga ABuraterib HAXoOuUTCHA B COCTOSIHUM Neperpysku no Makcu-
ManbHOMY TOKY UM TEMMOBOW Neperpy3ke, HO BpeMSA OTKIIOYEHMS PENe Harpysku eLle He HacTyNuIo;
9 - pasbem ans nogknoveHmsa YB3 k MK no RS-232;
10 - 3eneHbIn cBeToamon Y/A ropuTt, korga dyHkumnoHaneHoe pene YB3 paboTaeTt B pexume 3Be3ga-TpeyrofibHUK
(n.2.4.3);
11 - 3eneHbIi cBeTOaMOoL PB ropuTt, koga cdyHkumMoHansHoe pene Yb3 paboTaeT B pexxvMme pene BpeMEHU;

12 - kHonka #» (B Tekcte BBEPX) - nuctaHme vHaMUMpyeMbIX NnapameTpoB B pexume nNpocMoTpa napameTpoB U
NNCTaHne MEHIO B PEXUME YCTAHOBKM NapaMeTpoB;

13 - kHoMka 3 (B Tekcte BHA3) - nucraHve nHanumpyemMbix NapaMeTpoB B PEXMME MPOCMOTpa napameTpoB U
NNCTaHNE MEHI0 B PEXMME YCTAHOBKN NapaMeTpoB;

14 - kHonka 3an/Cop/Bbib6 - 3anucb nNapaMeTpoB B pPeEXMME YCTAHOBKW, MEPEKMYeHMe rpynnbl oTobpakaeMblix
napamMeTpoB B pexume npocmMoTpa, copoc;

15 - kHonka YCTAHOBKA - Bknto4yaeT pexxmm yCTaHOBKU NapaMeTpoB.

1.2.5 ®yHKUUM 3aLUUTDI
1.2.5.1 Budbl 3awum
YB3 BbINONHAET cneayoLme BUAbl 3alUT anekTpoaBuratenei:
- MakcMMarnbHasi TokoBas B pasax;
- OT 3aMblKaHUIN Ha 3emsto (MO TOKY HYNEBOW NOCNenoBaTenbHOCTH):
- M0 TOKy oBpaTHOM nocrnegoBaTenbHOCTMY;
- MO NPEBbLILLEHNIO KPaTHOCTUN KO3hdmumeHTa obpaTHOM NocneoBaTeNbHOCTM MO TOKY K KO3(MULMNEHTY
obpaTHOM nocneaoBaTeNbHOCTU MO HAMPSHXKEHWIO;
- M0 TENIOBON Neperpyske;
- MMHUMaribHasi TOKOBas B dhasax;
- 3aTAHYThIN NycK (6riokupoBka poTopa);
- OT neperpeBa 06MOTOK;
- M0 MMHUMASBbHOMY TMHENHOMY HaMpPSXKEHUIO;
- M0 MakCUMansHOMY TMHENHOMY HanpsXXeHWIo;
- 10 NepeKoCcy NMHENHbIX HaNpskeHn (obpaTHOM NocrnefoBaTeNbHOCTU N0 HanPSXXeHWHo);
- MO HapyLUeHWIo nopsaaka YepeaosaHusa gas;
- M0 MMHUManNbLHOMY COMPOTUBIIEHUIO N30MALUN OBMOTOK ABUraTens;
- KOHTPOMb UCMPaBHOCTU BHeLLHero M.

1.2.5.2 MakcumarnbHasi mokosasi 3awuma
MakcumanbHasa TokoBas 3awimTta B dpasax asngetcda TpexdasHon. OHa 3anyckaeTcs, Koraa oavH, ABa unn Tpu

TOKa OOCTUraloT yCTaBKMU CpGGaTbIBaHVIﬂ.

3awuTa nMeeT BbIAEPXKKY BpeMeHU. Beiaepkka MoxeT OblTb HE3aBUCUMOW (MOCTOSIHHOMW) UK 3aBUCMMON (06-

paTHo 3aBucumon - SIT; oueHb obpaTHO 3aBucumon - VIT nnum LTI; ypesBbivanHo obpatHo 3asucumon - EIT; ynbt-
pa obpaTHo 3aBucumon-UIT, Boigepxxka Tuna Rl) - kpusble npuBeaeHsbl B [NpunoxeHun A.
t A Mpu 3awmTe C HE3aBUCUMOW BbIAEPXKKON BpeMeHN ABuratenbs OT-

KnovaeTcs, ecnum ToK Mo 04HOM M3 da3 bonblue 3a4aHHOro B TeYeHne
BpemeHn T (napametp “« “ E”).

Is = “ 5" (kpaTHOCTb cpabaTbiBaHus) * “ind” (HOMUHANBHLIN TOK
asuratens), a T - Bpems 3agepXku cpabaTbiBaHWs 3alUmMTbI

Mpumep. MNpn 75 =40, »nd=10, «°Et =10.0, guratenb Bbl-
kntountea Yepes 10 cek, nocne Toro Kak oguMH 13 hasHbIX TOKOB npe-
BbicuT 40 amnep.

#  PucyHok 1.2 - lMpuHUMN 3aWWTbl C HE3aBUCUMOWA BblOEPKKO BpeMeHU
Is |
PaboTa 3alwmThl C 3aBUCMMOW BbIOEPXKKON BPEMEHN COOTBETCTBYET cTaHaapTam M3OK 60255-3 n BS 142
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In cooTBeTCTBYET YyCcTaBke “ind” (HOMUHANbHbLIV TOK
asvrarens);

T (napameTp “ ¢ © E” - nocTOsAHHaA BpeMeHu paboThbl
3alUnTbl) — COOTBETCTBYET BPEMEHU 3aepXkkn cpabaTtbiBa-
Hus ans 10 In.

[nsa oyeHb GONbLUMX TOKOB 3alUMTa UMEET XapakTe-
PUCTUKY C HE3ABMCMMOW BbIAEPXKKOW BPEMEHN:

=  PucyHok 1.3 - lMprHUMN 3aWmnTbl C 3aBUCUMON BblOEPXKKOM
11,2 10 I/In BpEMEHM

B Mpunoxennn A npmeeneHbl rpadukn ans NOCTOSTHHOW BpeMeHN paboThl 3awwmnTbl, paBHon 1 cekyHae (napa-
meTp “«  £”). MNpu ycTaHOBKe ApYroro 3Ha4eHmsi NOCTOSIHHOW BpeMeHW, BpeMs cpabaTbiBaHWS 3alUnThbl U3MeHseTCA
NPONOpPLMOHANbHO MOCTOSAHHOW BpeMeHn (Hanpumep, npu “« = E"=10 cekyHa Bpemsi cpabaTtbiBaHMS 3alUTbl Npu
TaKoW ke KpaTHOCTW TOKOB yBenuuntca B 10 pas).

1.2.5.3 3awuma om 3ambikaHuli Ha 3eMrio:;

-3anyckaeTcs, Koraa ToK 3amMblKaHWsl Ha 3eMo 4OCTUraeT ycTaBku cpabaTtbiBaHmsa (napameTp “ .5”);

-ABuraTenb OTKNIOYAETCH, eCnn TOK 3aMblkaHua Ha 3emno 6onblie 3ajaHHOro B TeyeHue BpemeHu T (napa-
meTp “i_t”).

1.2.5.4 3awuma no moky obpamHou rnocredosamesibHOCmMU (NEPeKocy) 3anyckaeTcd, Korga cocTaBnsoLlas
obpaTHon nocnegoBaTtesibHOCTM Gonblue ycTaBku (napameTp “ v5”) n oTknNo4aeT gBuratenb, Korga BpeMsi 3Toro
npeBbilleHns Gonblle 3agaHHoro (napameTp” iak”).

Ecnu BkntodeH aHanmns3 npuyunHel cpabaTbiBaHus 3awmTbl ( «{[dr=1), TO npu cpabaTbiBaHUK 3aWmUTLI NO NPEBbI-
LEeHV0 ToKa obpaTHOW nocrnefoBaTeNbHOCTU He M3-3a Mepekoca NMUHENHbIX HanpsbkeHui (B 9TOM criyyae npeg-
nonaratoTca Henonaaku B Asuratene) AlB nocne cpabaTtbiBaHMA 3almTbl He ByaeT (He3aBMCMMO OT 3HaYeHUs na-
pameTpa “ ior”).

KoadbdmumeHT obpaTHoW nocrnefoBaTeNbHOCTU MO HaMNPSKEHUIO (TOKY) SABMAETCS XapakTEPUCTUKON HECUM-
MeTpumn TpexdasHoro HanpsbkeHus (Toka). MpubnuxkeHHo koadhduumeHT obpaTHOW nocneaoBaTENbHOCTU MO
HanpsKeHuto onpeaensieTcsa no hopmyne:

Koui= Yo -100,
1(1)i
roe Ue(1)i — gencreytowee 3HavyeHme HanpshkeHnss obpaTHOM NocrneaoBaTelbHOCTM OCHOBHOWM 4acToThl
TpexdasHom cUCTEMbI HANPsSHKEHWI B -OM HabnogeHun, B;
Uyi. — DencTBylOLLLEE 3HAYEHNE HANPSXKEHUS MPSAMON NMOCNeA0BaTENbHOCTU OCHOBHOM YacTOThI B
i-om HabnoaeHun, B.
U2(1)i BblumcnisieTcs no npubnmkeHHon dopmyne:  Us1y=0,62*(Un6(1))) — Unm(1)i),

roe Une(1)i, Unm(1)i— Hanbonbluee n HauMeHbLLlee AeACTBYIOLLME 3HAYEHNS U3 TpeX MexXaydasHbIX Hanpsixe-
HU OCHOBHOW YacToThbl B -OM HabntogeHun, B.

KoadhpuumeHT obpaTHOM nocnenoBaTenbHOCTU MO TOKY K2ii BBIMUCASETCS aHanormyHo.

Ecnun nepekoc TOKOB Bbi3BaH HE NEPEKOCOM HAMPSKEHUHA, TO onpedensaeTcss HeMcnpaBHOCTb ABuratens. [Ans
onpeaeneHust NpUYNHbI NEpeKkoca TOKOB BbIYMCNAETCA KPAaTHOCTb OTHOLIEHUSA Ko3adhduumneHTa obpaTHOM nocneno-
BaTENbHOCTM MO TOKY K KO3ddUUMEHTY oOpaTHOW nocnedoBaTeNnbHOCTU MO HanpsbkeHuto (Kai / Kaui). W, ecnn
KpaTHOCTb Gonblue 3HavyeHust napameTpa “iOS”, To ABUraTens HeMCNpaBeH.

1.2.5.5 3awuma no muHumansHomy ¢hasHOMY MOKY:

-3anyckaeTtcs, Koraa TOKM Bcex Tpex a3 nagarT HUXKe ycTaBku (napametp “+ - 5”) n oTknovyaeT gesuraTensn,
Korfa BpeMmsi 3TOro nageHus 6onblue 3agaHHoro (napametp® « - k7);

-He aKTUBHa, Korga Tok Harpysku meHbe 10% In (korga ymeHbLUeHne ToKa BbI3BaHO OTKIOYEHUEM ABuratens,
a He YMeHbLLEeHMeM ero Harpysku);

-MMeeT CBO He3aBucUMYIO Bbiaepxky AlNB (napameTtp “Akn”).

1.2.5.6 SamsaHymeil nyck u 6510KUposKka pomopa
MpuHUMN paboThl 3alWMTbI MO 3aTSAHYTOMY NMYCcKy U GNTOKMPOBKE poTopa NpuBeAeH Ha pucyHke 1.4.
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PucyHok 1.4 - 3aTaHyThIN NycK 1 OOKMPOBKa poTopa

BamsaHymeil nyck

Bo Bpems nycka 3awuta cpabartbiBaeT, korga Bce dhasHble Toku bonblue ycrtaeku Is (napametp “PP5”) B Teue-
HWe nepuoaa BpeMeHu BornbLUEro, Yem Bhlaepkka BpemeHn ST (napametp “PPLE’).

brokuposka pomopa

lMocne 3aBepLueHUs Nycka ABuratens (YMeHbLUIEHUSA MyCKOBOro Toka Huxke 1,2 HomuHanbHoro) YB3 nepexoaut
K KOHTPOS0 BO3MOXHOW ONOKMpPOBKKM poTopa. 3awmta cpabaTbiBaeT, korga Bce asHble TOKM Gonblue yCTaBkM B
TeyeHune nepuoaa BpeMeHun bonbluero, Yem Bbigepkka spemern LT (napameTtp “Pbt”).

1.2.5.7 Sawuma no mennoeol nepeapyske

3awuTa no TenNnoBoW Neperpyske BbINOMHEHA Ha OCHOBE peLleHUs ypaBHEHUS TennoBoro 6anaHca asuratens
npu criegyowmx JoNyLeHUsaX:

- [0 NepBOro BKIMOYEHUS ABUraTerb Obln XONO4HbIM;

- npw paboTe ABuraTens BblaenseTcs TeNo, NponopuMoHansHoe KBagpaTty Toka;

- rocne OTKMYeHUs ABuratens UAeT ero OCTbiBaHWE MO 3KCTNOHEHTE.

Onsa paboTbl 3awmThl HEOOXOAMMO BBECTU BpeMs cpabaTbiBaHMs NpuU OBYKpaTHOW neperpyske T2 (napametp
“dtt”).

Toko-BpeMeHHasi xapakTepucTunka npu pasHblx 3HavyeHuax T2 npuBegeHa Ha pucyHke 1.5.

[nsa ctaHgapTHOro pekomeHayemoro 3HadeHms T2 (60 ¢ npu 2-x kpaTHOW neperpyske) B Tabnuue 1.6 npusene-
Ha TOKO-BpeEMeHHas xapakTepucTumka.

Tabnuua 1.6
I/lHom 1,1 1,2 1,4 1,7 2 2,7 3
Tcek 365 247 148 88,6 60 36.4 24.6
I/lHom 4 5 6 7 8 10 15
Tcek 13.5 8,5 5,9 4.3 3,3 2.1 0,9

[ns Bpawarwwmxca MawurH oxnaxgeHne 6onee adhdekTMBHO BO BpeMsi paboTbl, YeM BO BPEMSI OCTaHOBKU
asuvraTtens, noaTomy BeoaMTCca napameTp dkP - KpaTHOCTb YBENUYEHUS MOCTOSIHHOW OXMaXKAeHWs Npu OCTaHOBKe
asuvratensi.

lMocne OTKMOYEHU perle Harpysku Mo TEMnSIoBOW Meperpyske npu paspelieHHom AlB, pene BknouuTcs no-
BTOPHO Yepes Bpems, bonbLuee YeM 0gHO U3 ABYX:

- BpeMeHMu TennoBoro rucrepe3nca, 1.e., Apuratesnib JoJNKeH OCTbITb Ha 33% oT HakonneHHoro Tenna;,

- BpemeHnu AlB.
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Moabvpas pasHble BpemeHa AlB ¢ y4yeTom TennoBoro rmcrepesnca, MoOXHO OOOUTLCS OrpaHUYeHust Kormde-

CTBa NyCKOB B €4VHULLY BPEMEHW, T.K. NPX MOBTOPHO-KPATKOBPEMEHHOM pexnme paboTbl 610K 3anoMUHaET KOnu-
4ecTBO Tenna, BblAenseMoe npv nycke AsBuUratens.

% T/IT2
8
I/lH — KpaTHOCTb TOKa OTHOCUTESNIBHO HOMMHATb-
7 HOTO;
T/T2 — dpakTnyeckoe BpeMsi cpabaTbiBaHMs OTHO-
6 cutenbHo T2 (BpeMeHu cpabaTtbiBaHust Npu OBY-
KpaTHOW neperpyske.
5
4
3
2 PucyHok 1.5 - Toko-BpeMeHHasi xapakrepucTtumka
1
/IH
0 5 2 75 3 35 r) 75 P

1.2.5.8 Bawuma om nepespesa 06MoOMokK

B 3aBMCUMMOCTM OT BbIOpaHHbLIX YCTABOK 3allMTa MOXeT paboTaTb Mo NepBOMy BXO4Y CO CriegylLmumMmn Temne-
paTypHbIMU AaT4YMKaMU:

1) co BCTpOEHHbIMM B ABUraternb TemnepaTypHbeiMu gatumkamm (€ Ir=1). B atom cnydvae yctaBka C1S He 3a-
OEeNCcTBOBaHA U KOPOTKOE 3aMblkaHue 1 0bpbIB AaTymMka He KOHTponMpyeTcs. 3awmTta cpabaTtbiBaeT, Koraa
conpoTuBNeHne gaTtynka ctaHeT 6onblie 1700 Om.

2) ¢ gatuukamu Tuna PTC (1kOm npu 25 °C) (npy ucnonb3oBaHUM 3TOro AaTyuka uamepsiemas TemnepaTypa He
MOXeT ObiTb 6onbLue 100 °C).

Mo BTOpOMY BXxOAy 3alimTa paboTaeTt ¢ TeMnepatypHbiMu gatdiMkammu tuna Pt100 (nnatmHoBein, 100 Om npu 0
°C) unm Ni100 (Ni120) (Hukenesbii, 100 Om (120 Om) npu 0 °C) B cooTBeTCcTBUM cO cTaHaapTamm M3K 60751 u
DIN 43760.

3awuTa no BTOpoMy BXoay:

- 3anyckaeTcsi, Korga KoHTponvpyemasi Temnepatypa 0onblue yCcTaBky;

- UMeET [Be HEe3aBMCUMMbIX YCTaBKW: YCTaBKy aBapUMHON CUrHaNmM3aLmm n yctaBky OTKMOYEHUS.
3awuTa onpegenseT crnyyan obpbiBa M KOPOTKOrO 3aMblKaHUS! TEMNEPATYPHbIX AATYUKOB:

- 06pbIB Npu Temnepatype 6onblue 220 °C;

- KOPOTKOE 3aMblkaHWe Npu TemnepaTtype MeHbLue MuHyc 45 °C.

1.2.5.9 Bawuma o HanpskeHuro

B 3awuTax no HanpsxeHuto YB3 nepen BKNOYEHUEM Harpyskm npoBepseT COOTBETCTBME NapamMeTpoB Hanps-
KEHUS yCcTaBkaM Monb30BaTens W, B 3aBUCUMOCTU OT Ppe3ynbTaToB, paspellaeT nubo 3anpellaeT BKIHOYEHUE
Harpysku. lNMocne BKMIOYEHUA Harpyskn KOHTPOMb MO HAaMPSXKEHWSIM COXPAaHSIETCS, HO peLleHWe Ha OTKMYeHue
NpYHMMaeTCs MO TOKaM.

K 3awuTtam no HanpskeHNsiM OTHOCATCS:

- N0 MWUHUMaNbHOMY JNIMHENHOMY HanpsPkeHuto (cpabaTbiBaeT, ecnm XoTa Obl OOHO U3 JIMHENHbIX HaNPSXXEHUN
MeHbLUe ycTaBku (napameTp “U - 5”) B TeyeHMe BpeMeHu, 3agaHHoro napameTpoM “U - £”);

- N0 MaKCMManbHOMY NMUHEMHOMY HanpsKeHuto (cpabaTbiBaeT, ecnv XOoTa Obl OAHO U3 NIMHEWNHbLIX HanpPsXKeHUNn
bonbLe yctaeku (napametp “U = 5”) B TeyeHne BpeMeHU, 3ag4aHHOro napameTpom “t = £7);

- MO MepeKocy JMHEeNHbIX HanpshkeHun (cpabaTtbiBaeT, ecnv pasHuua mexay delicmeyrowumMu 3Ha4YeHUSIMU
NHENHbIX HanpsbxkeHun 6onblue yctaeku (napameTp ‘U " 5”) B TeueHne BpemeHn, 3agaHHoro napameTtpom “U " E”).

1.2.5.10 3awuma no nopsidOky 4YepedosaHusi a3 cpabaTbiBaeT Npy HapyLleHUN nopsigka yepegoBaHus das,
OTKMOYaeT ABuraternb 1 6nokupyeT ero gansHenwyo padboTy.

1.2.5.11 Bawuma no MuHUMarbHOMy CONnPomMuUBIIeHU U3oasayuU 0bMomok deusameris

Mocne nogaum HanpskeHWst Ha GNoK nepen BKNHOYEHUEM BbIXOAHOIO perie npoBepsieTca YPOBEHb U30NSALMM
obMmOTKM cTaTtopa OTHOCMTENbHO koprnyca. YpOBeHb M30oMsuum OOMOTKM cTatopa OTHOCWUTENbHO KOopryca Takke
npoBepsieTcs, Korga pene Harpysku BKoYeHo, HO Toku asuratens meHee 10% HOMMHaNbLHOMO Toka (B 3TOM criyyae
nNpvHMMaeTCs peLleHne, YTO ABUraTenb BbIKITOYEH).

Mpu r «d=5 (15) Harpy3ka He BKMOYAETCH, €Cnn ConpoTmnBeHne mnaonaumm Hmke 500 + 20 kOm, a npu r «d=10
(20), ecnn Hwxke 1000 + 50 KOM. Mpun r d=5 n r 1d=10, Harpy3ka BKIIOYNTCSA NOCrEe BOCCTAHOBMEHNS COMPOTMB-
neHusa n3onauun n uctedeHmn spemenun AlB. Mpu r d=15 n r d=20 AlB He BygerT.
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1.2.5.12 3awuma no obpeisy (nponadaHuro) gasel (¢pa3) deuzamerns cpabaTbiBaeT, ecrnv Ha ogHou u3 has

asuratens Tok 6onbwe 10% OT HOMUHanbHOro (napametp “/ nd”), a nNo nbo M3 ocTanbHbIX a3 ABuratens
MeHbLUe 7% OT HOMUHAaNbHOrO ToKa ABUraTens.

1.2.5.13 KoHvmpornb ucnpagHocmu eHewHez2o Ml

YB3 onpegensder Hanuuve TOKOB ABUratens Npu OTKMOYEHHOM perne Harpysku (Mpy OTKMOYEHHOM perne
Harpyskun 1 yHKUMOHANBLHOM perne B pexuMme 3Be3[a-TPeyronbHuk). B aTom cniyyae ©nok nHaMumpyeT aBapuio
BHellHero MI1, BknovatoLwero AsuraTtenes, 4O TeX Nop, Noka 6rnok He OyaAeT BbIKMOYEH UMK OTKIKOYEH KOHTPOIb TO-
KOB OBuraTens npu oTknoYeHHOM pene Harpy3ku (napameTp L « =0).

1.3 KOMIMNNEKTHOCTb
KomnnekT noctaBku npueedeH B Tabnuue 1.7.

Tao6nuua 1.7 - KoMmnnekT noctaBku

HanmeHoBaHue CokpalleHue
YB3-302 YB3-302
OndbdepeHumanbHbin TpaHcopmaTop (TpaHcdopmaTop HyneBoW Mocneno-
BaTenbHOCTH)
Kabenb cBsasun c MK no RS-232* KC-01
TemnepatypHbin gaTymk (Tunbl- P1100, Ni100, Ni120) * Pt100, Ni100, Ni120
*MocTaBnaTCs NO COrnacoBaHUI0 ¢ NOTpebuTenem

1.4 YCTPONCTBO U PABOTA

YB3 aBnseTcss MUKPONPOLIECCOPHBLIM LIMGPOBLIM YCTPONCTBOM C BbICOKOW CTEMEHbID HAO4EXKHOCTM U TOYHOCTU.
OnepaTtnBHOro NMTaHusa He TpebyeTcs — KOHTPONMPYEMOE HanpsXXeHNe sIBNSeTcst O4HOBPEMEHHO
Hanpsa>XeHnem nntTaHuna.

YB3 nmeeT Tpu BCTPOEHHbIX TT, Yepes KoTopble NpoaeBatoTCs CUNOBble hasHble NpoBOAa.

2 NICNOJIb3OBAHUE MO HA3HAYEHUIO
2.1 MEPbI BE3OINACHOCTH

: 3ANPELLAETCS SKCMNIYATUPOBATb YB3 B YCITOBUSAX BICOKOW BIIAXXHOCTW.

SAMNPELWAETCA SKCINYATALUNA YB3 C MEXAHUYECKMMW MOBPEXOEHNAMU KOPIMYCA.
HE OONYCKAETCA NOMNMAJAHVE BOAbI B YB3.
YB3 He NpefHasHayeH Ans SKcniyaTauum B YCrosusix BUGpauum 1 yaapos.
He ponyckaeTtcst nonagaHue Briary Ha BXOOHbIE KOHTaKTbl KITEMMHbIX KOMNOAOK M BHYTPEHHWNE anemeHTbl YB3.
He ponyckaetcs ncnonb3oBaHne YB3 B arpeccuBHbIX cpedax C CoOAepXaHuem B BO3AyXe KUCIOT, Lueroven,
Macen u T. n.
Mpwn cobntogeHnn npaeun akcnnyataumm YB3 6e3onacHo anist MCnonb30BaHuS.

2.2 YNPABIEHMUE YB3
2.2.1 YB3 vMeeT NsTb PEXUMOB yNpaBneHus:
-6nokMpoBaHua KnaeuaTypbl;
-MWUHUMAarbHOIo KONmM4ecTBa YCTaHOBOYHbIX NapameTpoB (ganee B Tekcte PMKYIT);
-yPOBHSA MONb30BaTenNs;
-YPOBHS Hanaguuka;
- ANCTaHLMOHHOrO yNpaBreHns.

Bo Bcex pexmmax paboTbl BO3MOXEH:

- MPOCMOTP U3MEpPSIEMbIX U OTOOpaxaembix napameTpoB (Tabnuua 1.4). JluctaHne napameTpoB BbIMOSHSA-
etca kHonkamu BHA3 n BBEPX;
- NPOCMOTP XypHana aBapui (n.2.4.6).

2.2.2 Mpun 3a6N0OKMPOBaAHHOW KNaBuaTtype HEBO3MOXEH NPOCMOTP U U3MEHEHUE MporpaMmmMupyemMbiX napamer-
poB.

Mpn 3abnokupoBaHHOW kraBuaType, HaxaTue kHonkn YCTAHOBKA npuBoguT K NosiBNEHWUIO HA MHAMKATOpE
coobueHuna "LOC". Ons pa3bnokupoBaHus knasuatypbl HEOOXOAMMO NOBTOPHO HaxaTb kHonky YCTAHOBKA. 3a-
ropaetcsa ceetognon YCTAHOBKA, a Ha nHaukatope muraeT “0”. Khonkamm BBEPX n BHU3 HabupaeTcsa undpa
napons nonb3oBatens oT 1 4o 9 n HaxnmaeTca kHonka 3an/Cop/Bei6. Ecnv naponb BepeH, knasmaTypa pa3tnoku-
poBaHa. Ecnv nocne pa3bnoknpoBaHus KraBuaTypbl HE HAXMMAETCS HU OHa KHOMKa B TeveHne 15 ¢ n yctaHoBka
GrIOKMPOBKM He CHATa Nonb3oBaTeneM, knasuatypa cHoBa GrokmpyeTcs.

MpumedyaHu e - Ecnu kakon-nnbdo gatymk TemnepaTypbl OTKIMOYEH NMPOrpaMMHbLIM CMOCOBOM, TO BMECTO 3HaYe-
HWUsi TemnepaTypbl (CONPOTUBIIEHNS) HA UHAMKATOP BbIBOAMTCS “nok”.

2.2.3 MNpwu pa3bnoknpoBaHHOW KnasnaType BO3MOXHO:
- pabota B PMKVYTT;
- U3MEHeHMe N NPOCMOTP NapaMeTpoB YPOBHS NONb3oBaTens;
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- NPOCMOTp NapameTpoB YPOBHA Hanaguuka.
2.2.3.1 PMKYT1 npegHasHa4yeH ans ynpouleHus paboTbl obcnyxumeatowero nepcoHana ¢ Yb3.
[nsa nepexoga YB3 B PMKYI1 Heobxoanmo ycTaHoBUTb napameTp 5 =1 nnm BbINONHUTb YCTAHOBKY 3aBOACKUX
napameTpoB (n.2.2.4). Npu pabote YB3 B aTOM pexume roput 3eneHbin ceetogmon “PMKYTT”.
B PMKYT1 gna HopmanbHOM paboThl 6ri0Kka 4OCTaTOYHO YCTaHOBUTL CReayroLmne napameTpbi:
- TN TT (BHELUHUIA UM BHYTPEHHWNN);
- HOMUHanbHLIN TOoK TT (ycTaHaBnuBaeTcs, ecnu TT BHELUHWI);
- HOMUHarnbHbIV (pabounin) TOK ABUraTens.
Pabota B PMKYT1 oTnnyaeTtcst oT paboTbl Ha YPOBHE MONb30BaTenNsi TEM, YTO NapaMeTpbl, HE BKIOYEHHbIE B
cnvcok PMKYTI, npuHumatoTcs paBHbIMWU 3aBOACKUM YCTaHOBKaM.

BHUMAHUE: ECIIU KAKUE-NTMBO MNPOIrPAMMUWPYEMBIE NMAPAMETPbl U3MEHEHbLI MOJIb30BA-
TENEM Unn HANAOYUKOM, HO HE BKIMIOYEHbI B CIMMUCOK PMKYN, TO MNMPU NEPEXOAE B PEXUM
PMKYN BMECTO 3TUX UBMEHEHUW BYOYT BOCCTAHOBNEHbI 3ABOACKUE NAPAMETPbI.

MapameTpbl, He BKIOYEHHbIE B CMMCOK B 9TOM pEXUME, HE U3MEHSIOTCA U He npocMaTtpusatoTcs. PaboTta ¢ na-
pameTpamMu, BKIMOYEHHBIMU B CMIMCOK Takasl e, Kak U Ha YpOBHE Nnosib3oBaTens.

BknroyeHue noboro napametpa B cnucok PMKYI un BbikntouyeHne pexuma PMKYI BO3MOXHO TONbKO Ha
YPOBHE Hanaguuka.

Mpun BbikNtoveHUn pexkmma PMKYT1 (yctaHoBke napametpa 5 in=0) ceetognon “PMKYT1” racHeTt. B pexume
nonb30oBaTens BbIBOAMTCH BECb CMMCOK MapaMeTpoB, HO ANsl UBMEHEHMs napaMeTpa Heobxoaumo:

-kHonkamu BHA3 n BBEPX BbIGpaTh BKMoYaeMbli napameTp;

-HaXaTb OAHOBPEMEHHO kHonku BHU3 n BBEPX (pomkHa McyesHyTb TOYKa B CTaplUeM pa3psage MHavkatopa
MHEMOHMKN).

2.2.3.2 NameHeHue u npocmMomp napamMempos ypoeHs nosib3oeamerisi

[na npocMoTpa M U3MEHEHMs NapamMeTpoB YPOBHSA MONb3oBaTenst Heobxoanmo HaxaTb kKHonky YCTAHOBKA,
npu atom 3aropaetcsa ceetoanog YCTAHOBKA. Jlnctanme napametpoB kHonkamu BH3 n BBEPX, Bxog B name-
HeHne napameTpa - kHonka YCTAHOBKA (3HauyeHne napameTpa HayMHaeT Murathb), UBMEHEHWE 3HaYeHUs napa-
meTpa - kHonkamn BHN3 n BBEPX, 3anucb napameTpa - kHonka 3an/Cop/Beib, nepexon obpaTHO B MeHio 6e3 3a-
nncu — kHonka YCTAHOBKA, BbIXxoa 13 MeHI0 - kHornka 3an/Cop/Bbib. Npn oTCyTCTBUM HaxXaTus o000 M3 KHOMOK B
Teyenne 30 ¢, YB3 nepexoanT B UCXOOQHOE COCTOSIHME.

Ecnun nameHeHne napameTpa 3anpeLleHo (ropuT Touka B CpeaHEM pa3spsige MHAMKaTopa MHEMOHMWKK na-
pameTpa), TO UISBMEHEHME 3TOro NapameTpa BO3MOXHO TOSbKO Ha YPOBHE Hanagyuka nocre CHATUS 3anpeTta.

2.2.3.3 UameHeHue u npocmMomp napamempos ypoeHs Haraddyuka

Bxop Ha ypoBeHb Hanag4yvka

Haxatb Ha kHonky YCTAHOBKA B TeyeHne 5 c. Ecnun ypoBeHb 3alumileH napofem, Ha MHAMKaTope NosiBUTCSA
coobuleHne "PAS". 3aropaetcs ceetoanon YCTAHOBKA, a Ha nHaukatope 3HaveHus napameTpa muraet “000”.
KHonkamun BBEPX n BHN3 nocnepoBatensHO HabpaTb Tpu Lmdpbl Napons Hanag4yvka ot 1 oo 9, pasgensas Habop
HaxxaTtnem kHonkn 3an/Cop/Brib. Ecnu naponb He BepeH, 3aroputcd "PAS" ¢ muraHmem B cTapluiem paspsige UHOou-
KaTtopa 3Ha4yeHus n Yepes 15 ¢ YB3 Bo3BpaTMTCs B UCXOOHOE COCTOSIHME, MHAYe Ha MHAMKATOpe NosiBNseTcsa nep-
Bbl/i MAapaMeTp MEHI0 Hanag4umka.

JInctaHne napameTtpoB kHonkamu BHN3 n BBEPX, Bxog B u3ameHeHue napameTpa - kHonka YCTAHOBKA (3Ha-
YeHne napameTpa HauyMHaeT MuraTb), MIBMEHEHMEe 3HadeHnss napameTpa - kHonkamn BHN3 n BBEPX, 3anuch na-
pameTpa - kHornka 3an/Cop/Bbib, nepexon obpaTHO B MeHto 6e3 3anncu — kHornka YCTAHOBKA, Bbixog U3 MEHIO -
kHonka 3an/Cop/Bbib. Mpu oTcyTcTBUM HaxaTusa nobon ns kHonok B TeveHue 30 ¢, YB3 nepexoguT B UCXOLHOE
COCTOSHME.

Mpu pabote YB3 Ha ypoBHe Hanaguuka, ropuT AecaTuyHasa Tovka B Mrajllem paspsane UHANKaTtopa MHEMOHUKN.

Ha ypoBHe Hamaguvka OOCTYMHOCTb MOOOro napamerpa Ha YpoOBHE MOfb3oBaTeNnsd MOXET OblTb 3anpelleHa
Unn paspelleHa ogHoBpeMeHHbIM HaxaTtuem kHornok YCTAHOBKA n BHN3. 3anpet goctyna nHanumnpyeTcsa gecs-
TMYHOW TOYKOW B CpeaHeM pa3psage UHaMKaTtopa MHEMOHUKN.

Ha ypoBHe Hanaguynka BO3MOXHO BKITHOYEHME B CMUCOK napamMeTpoB pexmma PMKYT nioboro 4ononHMTeNsHo-
ro napametpa. [lns aToro Heo6xoanumo:

-kHonkamn BHM3 1 BBEPX BbiOpaTh BKAoYaeMbIn napameTp;

-HaxaTb ogHoBpeMeHHO kHonkun BHU3 n BBEPX (gomkHa McyesHyTb ToYka B CTaplUeM paspsge uHaukaTopa
MHEMOHWKMN).

[na uckntoyennsa napametpa 3 pexxuma PMKYT Heob6xoanmo:

-kHonkamu BH3 n BBEPX BbIOpaTh BKMoYaembli napameTp;

-HaXkaTb ogHoBpemMeHHO kHomnkn BH3 n BBEPX.

Ecnn napameTp ncknioveH u3 cnmcka napametpos pexvma PMKYT, To B cTapliem paspsage nHaukatopa MHe-
MOHUKWN FOPUT AecaTUYHas Touka.

2.2.4 YcTaHOBKa 3aBOACKMX NapamMeTpoB

YcTaHoBKa 3aBOACKMX NapamMeTpoB BO3MOXHA ABYMS cnocobamu.

Cnoco6 nepBbIn. YcTaHoBUTb napameTtp PPP=1. lNocne Bbixoga M3 pexuma yCTaHOBKM MapameTpoB BCe 3a-
BOACKME NapaMeTpbl OyayT BOCCTAHOBIEHLI (KPOME Mapons Hanagqmka).
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Cnoco6 BTopon. lNpu nogayve nutaHua Ha YB3 yaepxate B TeyeHWe [ABYX CEKyHO HaXaTbIMW KHOMKU
YCTAHOBKA n 3an/C6p/Bbi6. Bce 3aBoackue napameTtpbl, B TOM YUCIE U Napofb Hanag4vvka, OyayT BOCCTaHOB-
neHbl (Naponb Hanag4vuka - 123).

lMocne BbINONHEHMS NpoLeaypbl YCTaHOBKN 3aBoAcknx napameTpos, YB3 HayHeT paboty B PMKYTI, B cnncke
KOTOPOro HaxoaaTcs napameTpbl:

-Tun TT (BHELHWA Unu BHYTPEHHUN), EPE;

- HOMUHanbHbIA TOK TT (ycTaHaBnuBaeTcd, ecnu TT BHELWHWR), knk;

- HOMUHarnbHbIN TOK ABUraTens, nd.

2.2.5 Copoc aBapuin YB3 ¢ nuueBon naHenm
CO6poc aBapwuin BbINOSHSAETCS, ecnv ABUraTenb BbiktodeH. [1ns copoca aBapun ¢ N1UEBO NaHenu Heobxoam-
MO O4HOBpeMeHHO HaxaTb kHonkn YCTAHOBKA 1 BHN3, npu atom:
- aBapuu cbpacblBalOTCA HE3aBUCUMO OT TOrO 3anpeLleHo unu paspelleHo AlB (kpome TekyLmnx aBapuin 1
aBapuu Mo Hanu4M TOKOB ABUraTens npu OTKNKOYEHHOM pene Harpy3ku Alo );
- otcyeT AlB 3akaH4MBaeTcs;
- MPM OTCYTCTBUM TEKYLLMX aBapui, BKNOYaeTCs ABUraTenb.

2.3 NOAroToBKA YB3 K UCNOJNIb30OBAHUIO

A 3AMPELLMAETCA NMPOBEOEHUWE MOHTAXHbIX PABOT BE3 OTKNOYEHUA WU3OENNA OT
CETW.

BHUMAHMUE: ONd NOBbLIWEHUA 3KCNMNYATALMOHHbLIX CBONCTB YB3 PEKOMEHAOYETCA YCTAHOBUTb
NPEOOXPAHUTENN (BCTABKWU MIABKUE UMW UX AHANOICN) B CIEAYKOWMUE LENWA (NEPEYUCNEHUE B
NOPAOKE HEOBXOOUMOCTW, YEPE3 JIE®UC — PEKOMEHOYEMbIA HOMUHAT NMPEOOXPAHUTENSA):

1) BbIXOOHbIE KOHTaKTbl pene (HOMUHan npegoxpaHuTenen BolbnpaeTcs B COOTBETCTBUM C NOAKMNOYAEMbI-
MM LlensiMu, HO He JOKeH npeBblwaTb Ans koHtaktoB 1,2,3 — 15 A, and koHTakToB 4-9 — 5 A);

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

3) uenu nsmepeHusa nsonauumn asuratens (25,26 - R-iz, R-iz_N) - 0,5 A.

2.3.1 Mpu ncnonb3oBaHWM aneKkTpoaBuraTens MowHocTLo oT 2,5 KBT go 30 kBT gonyckaeTca ucnonb3oBaHue
BCTPOEHHbIX TOKOBbIX TpaHcdopMaTopoB. [ns 3Toro Heobxo4Mmo NponycTuUTb NpoBoAa, MAyLWME K aBuUraTento, B
OKHa Ha kopnyce YB3 (kaxabii pa3Hbli B OTAENBbHOE OKHO).

Mpwn ncnonb3oBaHWM ABUraTenen Apyrov MOLLHOCTM, NOAKMIOYUTL TOKOBbIE TpaHCHOPMaTOPbl C HOMUHAMNBHBIM
BbIXOOHbIM TOKOM 5 A B COOTBETCTBUU C PUCYHKOM 2.1.

2.3.2 lMponyctutb Yepes auddepeHumnanbHbii TOKOBbIN TpaHcopmaTtop (TpaHcgopmaTop HyneBow nocneno-
BaTenbHOCTM) BCe TpM (hasHbIX NpoBoAa U NOAKNIOUMTL ero K YB3.

2.3.3 Inda KOHTpOMs N uaMepeHus n3onsaumm gpuratens NoAKMYMTb KNneMmMmy KOHTPONnsa usonauumu 25 Kk ogHomy
13 BbIXOAHbIX KOHTakToB MIT.

Ecnn kopnyc gsuratens He 3as3eMieH, Unm MCnosb3yeTcsl CeTb C U30NIMPOBAHHOW HEWTPAnbIO, UMK K KIeMme
YB3 He NOAKMYEH HyNeBon NPOBOA, TO NOACOEOUHUTL ANEKTPUYECKM K knemme 26 YB3 kopnyc asurarens.

Ecnn ncnonbsyetcda ceTb C M30MPOBaHHON HENTPANbIO M KOPNYC ABUratenst NOAKIOYEH K KOHTYPY BblpaBHU-
BaHWsI NOTEHUManoBs, TO NOACOEONHUTL 3nekTpuieckn kopnyc asuratens kK knemme 31 ("N") YBS.

2.3.4 lMoakntounTb YB3 K aneKkTpnyeckon cetn B COOTBETCTBUM C pucyHKom 2.1. Mpn ncnonb3oBaHun asuraTe-
nga ¢ nepeknoyeHnem obMoToK Npu nNycke u3 3Be3dbl B TPEYrOfbHMK, BbIMOMHWUTL MNOAKMOYEHNE B COOTBETCTBUMN C
MpunoxeHnem b.

2.3.5 [1na pa6oTbl ¢ YB3 nepcoHanbHOro KomnbioTepa B kadecTBe YMNpaBnsaloLlero Unm KOHTPONUPYOLEro ¢
ucnonb3oBaHuem nporpammsl “MaHens ynpasnexHua YB3-302” Heobxoanmo yctaHoBuTb Ha K nporpammy “lNa-
Henb ynpasneHus YB3”, 3anycTtue nporpammy setup_cplubz302(Standart)(x.x).exe, rae X.X. — Bepcusi NporpamMmbl.
MopkntounTh pasbem “RS-232” Ha nuueBor naHenn YB3 k pazbemy RS-232 INMK kabenem KC-01 n yctaHoBUTH na-
pametp “rPP=1".

MpumeyvyaHuns:

1. Mporpamma setup_cplubz302(Standart)(x.x).exe pasmMelyeHa Ha canTte koMmnaHum “HOBATEK-OJIEKTPO"
(http://www.novatek-electro.ru/programmnoe_obespechenie.html).

2. Kabenb KC-01 komnnektyeTcsa nof 3akas. BoamoxHo camocTosiTensHoe nsrotoernenne kabens KC-01 nonb3o-
BaTenemM B COOTBETCTBUW C PUCYHKOM 2.2.

3. Ans paboTbl ¢ YB3 gonyckaeTcst UIcnonb3oBaHUe nNporpaMM, pa3paboTaHHbIX NONb30BaTeNEM.

2.3.6 MNpwu ncnonszosannn MODBUS nogkntounTe nuHum cesa3u k knemmam 33 (GND), 34 (nuHusa B RS-485),
35 (nuHusa A RS-485) YB3. YctaHoBuTb napameTp “rPP=2".

2.3.7 NopaTtb HanpskeHne Ha YBS.

lMopsiaok BKMOYEHUS penie Harpy3kn onpeaendeTcs 3HavyeHnammu napameTpos ALE v AP (n. 2.4.1.).

BHMUMAHUE: YB3 NMOCTABNAETCA NPU BbICTABJIEHHOM HOMMUHAJIbHOM TOKE ABUIATENA PABHbLIM
HYNIO. B 3TOM CNYYAE PEJIE HAITPY3KU YB3 HE BKIMIOYUTCA OO YCTAHOBKU HOMWHAINILHOIO TOKA
ABUIrATENA. HOMUHAIbHBLIN TOK ABUTATENA AOJTXKEH BbITb HE MEHEE 5A.

2.3.8 YCTaHOBUTb B MEHIO HEOOXOOUMbIE 3HAYEHUS MApPaMeETPOB.


http://www.novatek-electro.ru/programmnoe_obespechenie.htm
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2.3.9 CHaTtb nutaHue ¢ YB3.

2.3.10 lNogknounTb MarHUTHLIW NyckaTens (B gansHernwem MI1) asuratens B COOTBETCTBUM C PUCYHKOM 2.1.
MpwumeuyaHue - Korga pene Harpysku BKIOYEHO, TO 3aMKHYTbI KOHTaKTbl 5-6 1 8-9, Npu BbIKNIOYEHHOM pene —

3aMKHYTbl KOHTaKTbl 4-5 1 7-8.

L1 Py
[2 o
L3 .
N
R
F1IF2| F3
o, L, A
Q2 X1-1 X1-2 8
Kont] Haume. K2 [Haumen|KonTt
@ SQ“C 1 | RF-nc L1 27
2 RF-com = K12 L2 28
3 RF - N0 e Q) = L3 30
T1 | T2 | T3 4_| RP-1nc j—c\°_| N[ 31
a C e 5 | RP-1com G-485 | 33
6 RP-1no O A-485 | 34
7_| RP-2nc —Q\OK‘I_-1 B-485 | 35
8 RP-2com =
9 | RP-2no O GND | 39
ANU [ 40
d «— 14 | T-1a
b d T4 b<—111T0H GND | 44
g C «—{16 | 722 ANT | 45 t R1
d<—7 T2
€ «=—— 18 | T-3a GND | 48
[ ) | f «—79 | T3b PT-c | 49 PT-100
N———1 PT-i_| 50
GND | 51
h 9 «— 23| D72 PTC | 52
K h «<— 22| Db t R2
25| Riz
—{_26] RizN X2
(o] (o] o
/ / / HaumeHoB. |KoHT PTC
Jd g t‘f TXD RS-232 | 2
RxD RS-232| 3
K1- pene Harpy3aku GND RS-232] 4
K2- thyHKUuMOHanbLHOe pene
M
~3
GND
A -YB3-302 Q1, Q2 — aBTOMaTUYECKUI BbIKNIOYATENb

F1-F3 — BcTaBka nnaBkas (aBTOMaTUYECKUI BbIKMOYaTENDb)

K — MarHuTHbIn nyckaTenb
M — acMHXPOHHbLIN ABUraTesnb

R1, R2 - Tepmopesuctop
T1-T3 — TpaHchopmaTop Toka
T4 - pndbdepeHumnanbHbIn TpaHcdhopmaTtop

PucyHok 2.1 - Cxema nogkntoyeHuns YB3

2.4 ICNOJNb3OBAHUE MO HABHAYEHUIO

I pnmevyaHune- an onncaHumm pa6OTbI YB3 npepnofiaraeTtcad, 4To onncbiBaemMble 3aLlTbl BKIMIOYEHbI 1 BCE HE-

obxoanmble aAns paGOTbI OaT4YNKN NOAKITHOYEHbI.

2.4.1 PaboTta YB3 no BKIIOUYEHUSA perne Harpy3ku

2.4.1.1 Paboma YB3 nocne nodayu numaHus (nepeoe 8KIo4YeHuUE)
Mocne nogayn NUTaHUS Ha MHOMKATOP MHEMOHWKU Ha 1-2 cekyHabl BelBogmTca "SER'!, a 3aTem nepep Bknove-

Huem pene Harpysku YB3 nposepser:

- YpOBEeHb M30MnsLMn 0BMOTKM cTaTopa OTHOCUTESNBHO Kopryca ABUraTtens (Npy CONpoTUBMNEHWUN U30MNALUN HU-
e 500 + 20 kOm npu r «d=5 (1000 + 50 kOm npu r d=10) Harpy3ka He BKNoYaeTcH);
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- Ka4yeCTBO CETEBOro HarnpshKeHWs: NOMHO(a3HOCTb, CUMMMETPUYHOCTb, BENUYMHY OENCTBYHOLLEro JIMHEMHOMO
HanpskeHus;

- npaBunbHoe YepegoBaHue a3, oTCyTCTBUE MX CAUMaHNS.

Mpun Hannuumn noboro u3 3anpeLLaroLmnx GakTopoB perne Harpy3ku He BKMYaeTcs, a Ha MHAMKATOP MHEMOHUKN
BbIBOAUTCH COOTBETCTBYIOLLUI KOA4 aBapun n 3aropaetcsa ceetoanon ABAPUA.

B 3aBucMMOCTM OT 3Ha4eHusa napameTpa 5 P Ha nHaMkaTop BbIBOAUTCS:

- NMHenHoe HanpskeHne Uab npu 5 P=0;
- conpoTuBneHune nsonauum (rid) npn 5 P=1;
- obpaTHbIN oTcHeT BpeMeHu AlB B cekyHaax (Att) npu 5 P=2.

Mpu oTcyTCTBUM 3anpeLlalollmnx BKAoYeHUe aKTOPOB BKIIOYEHUE pene Harpysku onpeaensiercd 3HayeHuem
napameTpa APd (pabota YB3 nocne nogayn nutaHus).

1) TMNpu APd=0 pene Harpy3ku He BKNOYUTCA. [ins BKIIOYEHUS perie Harpy3ku B 3TOM criy4yae
HeobXxoAMMO oAHOBPEeMEeHHO HaxaTb kHonku BBEPX n BHUS.

2) Npw APd=1 pene Harpy3kx BkNounTCAa Yepes spemsi AlB.

3) MNpwu APd=2 pene Harpy3kx BKMOUYNTCA Yepes 2 ceKyHAbl Nocre nogayn nuTaHus.

OpHOBpPEMEHHO C BKMOYEHUEM pere Harpysku 3aropaeTcs 3eneHbin ceetoguon HAIMPY3KA. lMNocne Bkntove-
HWS pene 1 4O MOMEeHTa nycka Asuratensa (nyck Asvratenst onpeaenseTcs Mo NpeBbILLEHNI0 TOKOM Harpy3ku ypoB-
HA 1,2 HOMMHANbLHOIO TOKA) KOHTPOJSIb U MPUHSITUE PELUEHMs MO KadveCTBY HanpshkeHUst coxpaHseTcs. Ecnu B Gec-
TOKOBYIO Nay3y nosiBUNnCh 3anpeLlaroLlme gpakTopbl, TO perne Harpysku oTKnvaeTcs.

Pa6ota YB3 npu paspelueHHOM AMCTaHUMOHHOM YnpaBneHun aBuratenem no nHTepgency
RS-232/RS-485 (did=1, dld=2) paccmaTpmBaeTca B n. 2.4.4.8.

2.4.1.2 Paboma Yb3 riocne omko4YyeHuUs Uu3-3a asapuu

Pabota YB3 B aToMm cnyyae aHanornyHa paboTe npy nepBoM BKIHOYEHUN, HO BKIOYEHWE perne Harpysku He 3a-
BUCUT OT 3HayeHusa napameTpa APd.

Ecnu nocne aBapun 3anpelleHo AlNB (Rrr =0), To BKNOYEHWe ABuUraTens HeBO3MOXHO A0 BbIKMOYEHUs NuTa-
Hus YB3. [encTtBme 3HaveHus napameTpa Arr pacnpocTpaHsaeTca Ha Bce BUAbI aBapuii, KpOMe aBapui Mo Hanps-
xeHuto. [na sanpeweHua AlB npu aBapusax no HanpsXXeHWo Hago Ncnonb3osaThb NapameTpbl Ur | U-r, U'r.

2.4.2 PaboTta YB3 nocne BKIHOYEHUA perie Harpy3ku v BKITKOYeHUSA aBUratens (NosiBreHnsa TokoB Gonblue
10% HOMUWHanNbLHOro Toka ABuratens).

YB3 ocyLecTBAsIET KOHTPOMb MO HanpshXeHuto 1 TokaM. Pene Harpy3ku oTknoyaeTcs npu cpabatbiBaHUM NiO-
0o 3anTbl U3 Tabnuubl 2.8 3a UCKNIOYEHNEM:

- 3aLlUT MO HaMpPsHKEHWIO;

- N0 MakcMMaribHOW TOKOBOM 3aliuTe nNpu « -~ n =1 (B 9TOM Criyvyae MHOUKaLMSA MPeBbILEHUSA eCTb, HO pene
Harpysku He OTKMYaeTcs).

Ha nHaukaTtop MOXeT BbIBOAUTLCA UNK TOK chasbl A gBuraTens unu sHadyeHve napameTpa, BbiBpaHHOro nonb-
3oBatenem. 3HadyeHMe napameTpa, BblbpaHHOro nonb3oBaTtenem, MoXeT oTobpaxkaTbcsa NocTosAHHO (5 «L=0) unn B
TedeHue 15 ¢, a 3aTem BO3BpaLlaeTcs MHAuKauma Toka asbl A aeuratens (5 «=1).

2.4.3 PaboTa chyHKLMOHanNbLHOro pene

®yHKUMN, BbINONHAEMbIE PYHKLMOHANbHBLIM pene, onpeaensoTca napameTpom rrs.

Mpu rr5 =0 pene ncnonb3dyeTtcd Kak pene curHanusaummn (ceetogmonsbl Y/A n PB He ropsaT). KoHTakThbl pene 3a-
MbIKaOTCA Npu nobon aBapun, NnepeyvncrieHHon B Tadnuue 2.8.

Mpu rrS = 1 pene ncnonb3yeTcsa kak pene BpemeHun (roput ceetoamod Y/A n PB): BkniodaeTca yepes Bpems,
3afaHHoe napameTpom “rrt”, nocne BKNIOYEHUSA perne Harpysku.

Mpu rr5 = 2 pene ncnonb3dyetca ona nepeknovYeHns oOMOTOK ABuratenst 3 3sesabl B TPEYronbHUK (roput
ceetoamoa Y/A). B aToM pexume pene Harpy3kv BKOYaeTCsa Tak Xe, Kak u B pexunme rr5=0, HO, Yepe3 Bpemsi, 3a-
AaHHOoe napameTpoM “‘rrk”, OHO BbIKIOYaeTcs. Yepes Bpems, 3agaHHoe napameTpoMm “FEE”, nocne BbIKNOYEHNUS
pene Harpy3ku BKrnoYaeTcsa yHKUMOHANbLHOE pene.

MpumedyaHue -Korga dpyHKUMOHANBbHOE pene BKIOYEHO, TO KOHTaKTbl 1-2 pa3oMKHYThI, @ KOHTaKTbl 2-3 3aMKHY-
Thbl.

2.4.4 PaboTta ¢ uHtepcpericom RS-232/RS-485 no npotokony MODBUS B pexume RTU

YB3 no3songeT BbINOMHATL OOMEH AaHHbIMW C BHELUHUM YCTPOWCTBOM MO MOcnegoBaTtensHOMYy MHTepdency
no npotokony MODBUS. MNpwu BeinonHeHun obmeHa no nHtepdericy RS-485 nnu RS-232 roput cuHmiA ceeTogmon,
“OBMEH".

2.4.4 1 MapameTpbl KOMMYHUKaLNNA:

- agpec usgenus: 1-247 (napametp r5R);

- CKOpoCTb nepeaayn gaHHbix: 9600 6og, 19200 6op (napameTp r55);

- peakumsl Ha NoTepro CBA3W: NpeaynpexaeHne 1 NpooskeHne paboTel, NpegynpexaeHMe n ocTaHoBKa ABUra-
Tens, NpoaorpKkeHne paboTbl C OTCYTCTBUEM NpeaynpexaeHns (napameTp rSP);

- obHapyxeHune BpemeHu npeBbileHns oteeTa: 1¢ —120 ¢ (napameTp r50);

- bopmat nepepasaemoro cnoea — 8 6uT, 6e3 KOHTPONSA YeTHOCTW, ABa CTOMOBbLIX OUTa.
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2.4.4.2 YnpaeneHue Yb3 om kKomrbromepa

Ces3b komnbloTepa ¢ YB3 ocyulectBndeTca no nocrnegoBaTtenbHOMY MHTepdency. Cxema NoakmnoveHus npum-
BedeHa Ha pucyHke 2.2. Kaxabin YB3 nmeet nHamesumayanbHbIi KOMMYHUKaUMOHHBIN agpec. KomnbtoTep

ynpaenseT kaxabim YB3, pasnuuas nx no agpecy. YB3 moxeTt pabotatb B Modbus ceTsix, paboTtatowmx B pe-
*ume RTU.

KomnbloTte
YE3-302 X1 X2 P
£ — [ com-port
"RS-232" KouT [Haumeros)
HaumeHos| KoHT 1
- 1 RxD 5 1
XD 2 TxD [ _
i, R A A
j GND 4 SG 9 6

wole|lw|lolal|s|L N

X1 Bunka ansa nogkntoyeHust tenedoHHon Tpybkn PLUG-4P4C-P-C2
X2 Posetka DB-9

PucyHok 2.2 - Cxema nogknoveHus YB3-302 k komnbloTepy

2.4.4.3 [Mpomokon KoMMyHUKayuu

O6meH mexay komnbloTepoM 1 YB3 ocyluecTBnsieTcs naketamm gaHHbiX. opMaT naketa AaHHbIX NPUBEOEH B
Tabnuue 2.1.

Tabnwuua 2.1
START WHTepBan monyaHusa — 6onee 4 mc npu ckopoctu nepegadv 9600 6oa, unu 6onee 2 mc npu
ckopocTtu nepegayn 19200 6og
ADR KommyHukaumoHHbin agpec YB3 (8 6ur)
CMD Kopn komaHabl 8 6ut
DATAO CopepxaHue gaHHbIX:

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

DATA (n-1)
CRC CHK low | CRC cymma LUMKNU4EeCKOro KOHTPOrs
CRC CHK high | 16 6ut

END NHTepBan monyaHusa — 6onee 4 mc npu ckopoctn nepegaym 9600 6oa, nnu Gonee 2 mc npu
ckopocTtu nepegayn 19200 604

2.4.4.4 KomaHOb! uHmepgpetica MODBUS (CMD (ko0 komaHOb1) u DATA (cumeornsi daHHbIX))

Kon komaHgbl —0x03, yteHue n- cnos. [Npumep, YTEeHNEe HeNpPepbIBHbIX 2 CNOB OT HayanbHOro agpeca 64H B
YB3 ¢ KoMMyHMKaumoHHbIM agpecom 01H (Tabn. 2.2).

MpunmeyaHwue —lNpn BLINONHEHNN OOHOW KOMaHAbl MOXET ObITb cuMTaHO He 6onee 12 perncTpos (N=12).
Ta6bnuua 2.2

KomaHgHoe coobueHue OTBeTHOEe coobLeHne

ADR 0x01 ADR 0x01

CMD 0x03 CMD 0x03

CTtapToBbIl agpec AaHHbIX 0x00 Yucno aaHHbIX B GanTax 0x04
0x64

Yuncno gaHHbIX B cnoBax 0x00 CogaepxxaHve faHHbIX NO agpecy 0x17

0x02 0x70

CRC CHK low 0x85 CopepxaHue aaHHbIX No agpecy 0x00

0x00

CRC CHK high 0xD4 CRC CHK low OxFE

CRC CHK high 0x5C
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Tabnuua 2.3
YCTaHOBOYHbIE U CUUTbIBaeMble NapaMeTpbl MapameTpbl KOAOB Anpec
MonHoe Bpems paboThl M3genus, CyTku EbU 207
Bpems HapaboTku ABUraTens, CyTku ECO 208
Koa goctyna nonb3osaTtens Loc 209
Koa goctyna Hanagumka PRS 210
Bepcus nspenus rEL 217

Koa komangbl 0x06, 3anucb — ogHO CNOBO

Ucnonb3oBaHMe 4aHHOMW KOMaHAbl He PeKOMeHAyeTCs, TaK KaK 3anuCb HEeKOPPEKTHbIX AaHHbIX MOXeT
npuBecTU Kk oTkasy YB3.

3anucb AaHHbIX BO3MOXHAa TONbKO MO agpecaM NporpaMMmpyemMbix napameTpoB (Tadn. 1.5), 3a ucknoveHnem
napamMeTpoB, NpuMBeaeHHbIX B Tabnuue 2.3. 3anucb napaMmeTpa OCYLLECTBMSAETCS HE3aBUCMMO OT YCTaHOBIIEHHOW
3aWnTLl Hanag4yuka (3anucb No NMHUKM CBA3M umeeT Bonee BbICOKUA npuopuTeT). [pu 3anMcy HOBOrO 3HAYEHWUs
napameTpa B sueinky, sawmweHHyto PMKYT, napameTp aBToMaTnyeckn BbIBOAUTCH N3 3TOMO pexnma.

3anucbiBaeMble NapameTpbl JOJPKHbI ObITb KpaTHbI LWary, ykasaHHoMy B Tabnuue 1.5.

Mpumep, nopsigok 3anucu 1000 (OxO3ES8) B pernctp ¢ agpecom 0Xx00A0 B YB3 ¢ KOMMYHMKALIMOHHBIM aapecoM
01H npuBeaeH B Tabnuue 2.4.

Ta6bnuua 2.4
KomaHgHoe coobuweHune OTBeTHOE COo00LeHne

ADR 0x01 ADR 0x01

CMD 0x06 CMD 0x06

CrapToBbIVi agpec AaHHbIX 0x00 CrapToBbIVi agpec gaHHbIX 0x00
0xAQ 0xA0

[aHHble 0x03 [aHHble 0x03
0xE8 0xE8

CRC CHK low 0x89 CRC CHK low 0x89

CRC CHK high 0x56 CRC CHK high 0x56

Koa komaHabl 08h — anarHocTuka.

dyHkums 08h obGecneunBaeT pag TECTOB A4Nsi NPOBEPKM CUCTEMbI CBA3M MeXAy koMmnbioTepom 1 YB3, a Takke
ans nposepkn pabotocnocobHocTn YB3. ®yHkUMA ncnone3dyeT none noadyHKUUKN AN KOHKpeTU3aLmMm BbiNnonHsie-
MOro AencTeusa (Tecta).

TModgpyHkuyusi 00h - eo3epam OaHHbIX 3anpoca. [laHHble, NnepeaaHHbIe B NOMe AaHHbIX 3anpoca, AOJPKHbI
ObITb BO3BpaLLeHbl B NONe AaHHbIX oTBeTa. [Mpumep 3anpoca u oTBeTa NpuBeAEH Ha puUcyHke 2.3.

3anpoc
NMoadyHkuMsA NoadpyHKUNs NaHHble OaHHble
Appec DOyHKUUA HB LB HB LB CRC LB CRC HB
01h 08h 00h 00h ADh 3Ch 98h 1Ah
OTseT
NMoadyHkuKnA MoadcdyHkuns | OaHHble OaHHble
Appec DYHKUMA HB LB HB LB CRC LB CRC HB
01h 08h 00h 00h ADh 3Ch 98h 1Ah

\

PucyHok 2.3 - MNpumep 3anpoca u oTeeTa noadyHkumn 00h - Bo3BpaT AaHHbIX 3anpoca.

TModgpyHkuyus 01h — pecmapm onyuti cessu.

Mpw BbINONHEHUN kOMaHabl B YB3 BbINONHAETCS! TONBKO U3MEHEHNE CKOPOCTU CBSA3MW. [ns NOMHOro M3MeHeHus
napamMeTpoB CBHA3M HeOOXO0AMMO nocre WX U3MeHeHus BbinonHUTb komaHay "MOBTOPHbIK CTAPT YB3"

("RESTART") (n.2.4.4.10).

Mpumep 3anpoca u oTBeTa NpMBeAEH Ha pUCYHke 2.4.

3anpoc
NMoadyHkuma | MogdyHkuna | OaHHble | [aHHble
Appec DyHKUMA HE LB HB LB CRCLB CRCHB
01h 08h 00h 01h 00h 00h B1h CBh

OTBeT He Bo3BpaLllaeTcs

PucyHok 2.4 - Npumep 3anpoca 1 otBeTa noadyHkumm 01h - pectapT onunin CBA3MW.

2.4.4.5 CRC — K00 yuKnu4eckoeo KOHmMporsis

KoHTponbHas cymma (CRC16) npenctaBnsieT cOOOM LIMKIMYECKUA NMPOBEPOYHBbIA KOL4 Ha OCHOBE MNOMIMHOMA
A001h. Mepepatoiee yCTponNcTBO POPMUPYET KOHTPOIbHYIO CyMMY Ans Bcex GanT nepegaBaeMoro CoobLleHus.
lMpuHMMatoLLee YCTPOMUCTBO aHanornyHoiM ob6pasoM opMUpYyeT KOHTPOMbHYIO CyMMy Ans BCex GanT npuHATOro
COOOLLEHNA U CpaBHMBAET €€ C KOHTPOMbHOW CYyMMOW, NPWHSATON OT nepeparwolwero ycrtporctea. lMpu Hecos-
nageHnn cchopMMPOBAHHOW M MPUHSITOM KOHTPOMbHBLIX CYMM reHepupyeTcs coobuieHne o6 owwmbke.
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[Mone KOHTPOMNbHOM CyMMbl 3aHMMaeT ABa 6aiita. KOHTponbHas cymma B cOoobLLUeHUN nepegaeTcs Mnaglinm
OariTom Bnepea.

KoHTponbHas cymma dopMmpyeTcs No creayolwemMy anroputmy:
1) sarpy3ka CRC perucTtpa (16 6uT) egununuamm (FFFFh);
2) uckntovarowee UMM ¢ nepeeiMn 8 butamm 6arita coobiueHus n cogepxmmbim CRC peructpa;
3) cosur pesynbTata Ha oanH 6uT BNpaso;
4) ecnu casuraembin 6yt = 1, nckntovatowlee UJTN cogepxunmoro pernctpa co 3aHadeHnem A001h;
5) ecnn caoguraembli 6uT = 0, NOBTOPUTH LWar 3;
6) noBTOPATHL Warn 3, 4, 5, noka He OyayT BbINOMHEHLI 8 CABUIOB;
7) nckntovarowiee UMM co cnegyrowmmm 8 6utamm 6anta cooblueHns n cogepxunmbim CRC perucTpa;
8) noBTOpPATHL Warn 3 — 7, noka Bce 6anTbl coobLeHns He ByayT obpaboTaHbl;
9) KOoHeYHOe cogepxmMMoe pernctpa byaeT cogepkaTb KOHTPOIbHYIO CyMMY.
Mpumep nporpammbl CRC reHepaumm koga ¢ ncnonb3oBaHnem a3bika C. PyHkuma GepeT aBa aprymeHTa:

- Unsigned char* data - ykasaTtenb Ha Gydep coobLieHus;

- Unsigned char length - konnyecTteo 6anT B 6ydepe.
®yHKkuns BosepallaeT 3HadeHme CRC kak (unsigned int).
Unsigned int crc_chk(unsigned char* data, unsigned char length)

{intj;

unsigned int reg_crc=0xFFFF;

while(length--)

{ reg_crc "= *data++;
for(j=0;j<8;j++)
{ if(reg_crc & 0x01) reg_crc=(reg_crc>>1) » 0xA001; // LSB(b0)=1
else reg_crc=reg_crc>>1; } }
return reg_crc;

}

2.4.4.6 Adpeca peasucmpos

Appeca permctpoB nsmepsemblx 1 BbluMcnssieMbix napameTpoB YB3 npueeneHsl B Tabnuue 1.4. Agpeca peru-
CTPOB NporpaMMmnpyemMbix napameTpoB npmeeaeHsl B Tabnuue 1.5.

JononHuTenbHble PerncTpbl U UX Has3HadeHue nprveedeHsbl B Tabnuue 2.5.

Tabnuua 2.5
HaumeHoBaHue ‘ Anpec HasHaueHue
Perunctp coctoannsa YB3 240 Bit 0 | 0 — HeT aBapwn; 1-aBapwus (ko4 aBapuu B peructpe 241)
Bit 1 | 0 — pene Harpysku BbIKMOYeHo; 1 — pene Harpysku BKNKOYEHO
Bit 2 0 — cbyHKUMOHaNbLHOE perne BbIKNIOYEHO
1 — dyHKUMOHaNbLHOE pene BKNYeHO
Bit 3 | 0 — noBTOpPHOrO Nycka He 6yaeT; 1 — oxungaetcsa AlB
Pexxum paboTbl chyHKLUMOHANBHOro pene
Bit 5-4 00 - pene curHanusauuu
01 - pene BpemeHu
10 - 3Be3ga / TpeyronbHuK
Bit 6 | 0 — pexxum PMKYT1 BbikntoyeH; 1 — pexxum PMKYT1 BkntoveH
0 — HopMarnbHbIN pexnmM paboTbl;
Bit7 | 1 — YB3 B 30He ructepeauca npu paboTe no aHanoroBbiM
BXodam
Pernctp aBapun 1 241 HasHaveHue 6uToB B Tabnuue 2.8
PerncTp aBapuu 2 242 Ha3Ha4eHne 6uToB B Tabnuue 2.8
XypHan aBapum
kog aBsapum N 243+(N-1)*4 Koa aBapuu no tabn. 2.8
3Ha4yeHue napameTtpa N 223+(N-1)*4+1 | 3Ha4yeHue napameTpa no Tabn. 2.8
spewms asapun N 243+(N-1)*4+2 | cTaplume gBa banta
243+(N-1)*4+3 | mnagwwue asa 6anta
MpumeyvyaHus:
1. BpeMms aBapuu — 3T0 BpeMmsi, NpoLlejllee ¢ MOMEHTa noAayv nutaHms Ha YB3 oo MomeHTa BO3HMKHOBE-
HVSA aBapun. MamepseTcs B MUHyTax.
2. MNpw noctaeke YB3 nnu nocne yctaHOBKM 3aBOACKUX NapameTpoB (M.2.2.4) B XXypHan aBapum 3anucaH Kog
ownbkm 40 n 3HavyeHme napameTtpa 10000.
3. MNMpun nogaye nutaHusa Ha YB3 BO BCe perncTpbl BpemeHu aBapun 3anunceiBaetcs 4ymucno 5000000.
4. N — Homep aBapuu. MoxeT 6biTb 0T 1 go 5.

2.4.4.7 ObpaboTka oLMBOK CBA3N
B cnyyae BO3HWKHOBEHUS OLUMOOYHOM CUTYaLMK Npy NPUHATUM Kagpa (owmbka napuTeTa, owmbKka kagpa,
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oLwmbKa KOHTpOnbHOW cymMbl) YB3 oTBET He BO3BpaLLaeT.

B cnyyae BO3HMKHOBEHMS OWIMOKM B dhopmaTte MM 3HayYeHMM nepefaBaeMblX OaHHbIX (HenoaaepXnBaemblii
Kog coyHkumm u 1. A4.) YB3 npuHMmaeT kagp 3anpoca n hopMupyeT OTBET C NMPU3HAKOM U KOAOM owwmnbku. MNMpuraHa-
KOM OLLUNBKM SBNSIETCH YCTAHOBIEHHbIN B eQUHWLLY cTapLumn 6uT B none cyHkuuu. Moa kog owmnbkn 0TBOAUTCS OT-
JernbHoe none B oTBeTe. [Mpumep oTBeTa NpuBeaeH Ha pucyHke 2.5.

Kogbl owmbok npuseeHsl B Tabnuvue 2.6.

3anpoc - dyHkumsa 30h He nopgaepxMBaeTcs

Appec DYHKUMA HaHHbIE CRC LB CRCHB
01h 30h XXh XXh
Oteet
Anpec | OyHkums Kon CRCLB | CRC HB
own6Kn
01h BOh 01h 94h 00h

PucyHok 2.5 - [pumep oTBeTa nocne BO3HMKHOBEHMWS OLUNOKM

Tabnuua 2.6
Kop HassaHue OnucaHue
OLINGKM
01h ILLEGAL FUNCTION MpuHATBLIV Kog, PyHKUMK HE MOXeT ObITb 0bpaboTaH YB3
02h ILLEGAL DATA ADDRESS | Agpec fgaHHbIX, yka3aHHbIW B 3anpoce, He JOCTyNeH JaHHOMY Nog4YMHEHHOMY
03h ILLEGAL DATA VALUE BenuunHa, cogepxallascsa B none AaHHbIX 3anpoca, ABrseTcs He JonycTu-

Mown BenudnHon ans YB3
04h SLAVE DEVICE FAILURE Moka YB3 nbiTancsa BbINONHUTL 3aTpeboBaHHOE AencTBMe, NpousoLuna
HeBOCCTaHaBnuBaemas owmnbka

06h SLAVE DEVICE BUSY YB3 3aHar 06p360TKO?I KoMaHabl. Beaywimii gormkeH NoBTOpUTL COOBLLEHNE
nosxe, Koraa BeJomMbii ocBoboauTcs

NEGATIVE
07h ACKNOWLEDGE YB3 He MOXeT BbINOMHWUTL NPOrpamMMHYH0 PyHKLMIO, NPUHATYIO B 3anpoce

2.4.4.8 [JucmaHyuoHHoe ynpasneHue dguzamernem no uHmepgelicy RS-232/RS-485

Mpwn dUd=0 gucraHunoHHOe ynpasneHne gsuratenem 3anpeLleHo.

Mpwn dld=1 YB3 nocne nogayvn nutaHnsa paboTaeT Tak Xe, Kak U Npu BbIKIKYEHHOM ANCTAaHLMOHHOM yrpaBsne-
HUK (HopMarnbHas paboTa usgenus), Ho paspeluaeTcs 3anuck B peructp komaHa R_COMMAND.

Mpwn did=2 YB3 BKNOUMT ABUraTenb TOMbKO Nocre NoCcTynfeHns COOTBETCTBYIOLWEN KOMaHabl N0 MHTepdency
RS-232/RS-485.

3HaveHne R_COMMAND yuuTtbiBaeTcst anroputmom pabotel YB3 npu did=1, dd=2. Ecnu did=0 n nonb3oBa-
Tenb ycTtaHasnueaeT did=1 nnm diid=2, o 8 R_COMMAND 6yget 3anucaH 0.

lMepeyeHb BO3MOXHbIX YCTAHOBOK pernctpa KomaHg npusegeH B Tabnuvue 2.7.

Ecnu dUd=1, To nocne BKNIOYEHUS NUTaHMSA B PErNCTP KOMaHA OyadeT 3anucaHa 1 (HopmarbHas paboTta uage-
nus). Ecnu did=2, To nocne BKMYeHNs NUTaHMsA B peructp komaHa 6yaet 3anucaH O (aBuratenb BbIKMIOYEH O0
NOCTYNEHMS KOMaHAbl Ha BKMOYEHME).

Mpn aBapuHOM BbIKIIOYEHUN OBUratenst ogHOBPEMEHHbIM HaxaTuem kHonok BBEPX, BHW3 (npu ACd=2,
RCd=3), peructp komaHg 6yaeT copolueH B 0.

Ta6bnuua 2.7
PerncTtp komaHp
R_COMMAND BbinonHsAemble gencTeusa
Appec = 237
0 BoikntounTb aBuratens. Ecnv gBuratens BbIKMHOYEH, TO 40 NOCTYNNEHUsS kKomaHabl Y Ha BKrove-

HWe, ABUraTenb He BKNounTcs. Ecnv gBuratens BKKYEH, TO ABUratenb OyAeT BbIKIOYEH.
HopmanbHas paboTa nsgenus.

Ecnu gBuratens Obin BbIKIIOYEH MO KOMaH4e OUCTAHUMOHHOIO YNpaBfeHUss UM OAHOBPEMEHHBIM
1 HaxaTtmem kHonok BBEPX, BHUS3 (npun ACd=3) unu npu BO3HUKHOBEHUW aBapuu, NOCre KOTOpow
Bo3MOXHO AlNB, To BkntodeHne asuratens npu 3anucu 1 8 R_COMMAND npownsongeT yepes Bpemsi
AlB ¢ MOMEHTa BbIKNKYEHUA OBUraTEeNs.

> HocpoyHoe BkntoveHne asuratend. 3anucb 2 npvBedeT K BKIOYEHVIO ABuraTens OO MCTeYeHus
BpemMeHu AlB. Mocne BkntodeHus asuratens R COMMAND =1.

55 (37 Hex) |Komanpga "CEPOC ABAPUN YB3" (n.2.4.4.9)

88 (58 Hex) |Komanpa "MOBTOPHbLIV CTAPT YB3" ("RESTART") (n.2.4.4.10)

2.4.4.9 KomaHda "CBPOC {\BAPMVI YB3"
Komanga " CBEPOC ABAPUI YBE3" BbinONHAETCS NOCME 3anMcu Koga komaHabl 55 B pernctp komaHg
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(Tabnmua 2.7) no uHutepdency RS-232/RS-485.
Mpw BbINONHEHUW KOMaHAPI:
- aBapum cbpacbiBaloTCs HE3aBUCMMO OT TOroO 3anpeLLeHo unm paspetueHo AlB (Kpome TekyLumx aBapwvi, aBa-
pyvn Mo HaNM4uio TOKOB ABUraTens npy oTkNoYeHHOM perne Harpy3ku ACa 1 aBapum no paspyennio EEPROM);
- BOCPOYHO 3akaHumBaeTcs otcyeT AlB 1, Npy OTCYTCTBUM TEKYLLMX aBapui, BKIOYAETCa aBuUraTens.

2.4.4.10 KomaHda "TTOBTOPHbLIN CTAPT YB3" ("RESTART")

Komanga "MOBTOPHbBIV CTAPT YB3" npumeHsieTca Ana BBOAA B AECTBME M3MEHEHHbLIX NapaMeTpoB KOM-
MyHuKaumm. Komanga "MOBTOPHbBIN CTAPT YB3" BLINOMHAETCS MOCMe 3an1cu koga KoManabl 88 B permctp Ko-
maHa (Tabnuua 2.7) no uHtepdency RS-232/RS-485. Mocne npuema komanasl "MOBTOPHBLIV CTAPT YB3" YB3
He BO3BpaLlaeT NOATBEPXKAEHUS NMPUHATON KOMaHAbI.

NMPEAYNPEXOEHUE: Mexay nocrneaHMm obpaweHunemM K pernctpam YB3-302 m 3anucbio KOMaHAbI
"MOBTOPHbLIN CTAPT YB3" aomkHa 6bITb o6ecneyeHa 3apepKKa ANUTeNIbHOCTLIO He meHee 100 mc.

BHUMAHUE! 3AMPELIAETCA BbINONIHEHUE KOMAHObl "MOBTOPHbLIA CTAPT YB3" ("RESTART")
NPU BKNHOYEHHOM OBUIATEIE.

2.4.4.11 YecmaHoska 3aeodckux napamempos YB3 no uHmepgeticy MODBUS

[ns BbINONHEHWST 3TOWM onepaumm HeobxoamMmo yctaHoBWUTL napameTp PPP=1. Npu Takom BbINOMHEHUN onepa-
UMM napameTpbl NocrieaoBaTeflbHOrO UHTepdgenica He naMeHsTca (COpoc NnapaMeTpoB UHTepdeica Ha 3aBoacKue
YCTaHOBKM He BbINONHSAETCA). Bpems BbinonHeHMs onepauun cbpoca Ha 3aBoackme ycTaHOBKM A0 5 cekyHa. Mocne
OKOHYaHus onepaunn napameTtp PPP=0.

BHUMAHMUE! 3AMPELLAETCA YCTAHOBKA 3ABOACKUX MAPAMETPOB MO UHTEP®ENCY MODBUS
NP BKNKOYEHHOM OBUIATEIE.

3ANPEWAETCSA 3ANMUCb NAPAMETPOB NO MHTEP®EWUCY MODBUS [0 3ABEPLLEHUA OMNEPALMU
CBPOCA.

2.4.5 Cuctema aBapUMHbIX COCTOSAHUMN

Mpy BO3HUKHOBEHUN aBapuiiHOro coctosaHnsa Yb3:

- Ha MHOUKaTOP MHEMOHMKN BbIBOAMTCS KO aBapun B COOTBETCTBUM C Tabnuuen 2.8;

- Ha MHOWKaTOp 3HA4YeHMs BbIBOOMTCH 3HAYeHMe napameTpa, No KOTOPOMY BO3HUKIO aBapuUMHOE COCTOSAHME
(ecnn gaHHOe aBapuUHOE COCTOSAHME HE MMEET YMCIIEHHOMO 3HAaYEeHUS, Ha UHAMKATOpP BbIBOAUTCA “---%) ;

- 3aropaeTtcs KpacHbli cBeTogmon ABAPUA (noctosiHHbIM cBeToM, ecnu AlNB He OyaeT u muralowmm, ecnu
oxuaaetcs AllB);

- pene Harpysku BbIKMOYaeTCs;

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

Ecnn YB3 onpegendeT HECKOSMbKO pasnuyHbIX TUMOB aBapuii OOHOBPEMEHHO, TO KOA4bl aBapun N 3Ha4YeHUs na-
pameTpoB BLIBOAATCS NOcrneAoBaTenbHO, OAMH 3a ApYrUM.

Ecnn paspeweHo AlB, To Ha nHAMKaATOP BbIBOAATCSA KOObl aBapui 1 Bpems, ocTaslueecs ao AlB (ecnu Bpems
OXUOaHWs No TENSOBOW Neperpy3ke asurartens 6onblie BpemeHn AlB, TO BbLIBOOUTCHA BpeEMS OXMUOAHUSA).

Tabnuua 2.8 - Kogbl aBapui

Muemo- Appec peru- Ko Appec
HanmeHoBaHue aBapum HUKa | 3HauyeHue napameTpa | cTpa 3Haue- aBa ﬂm perucrtpa
aBapum HUS napameTpa P N 6uTta
MaKcuMaribHasi TokoBasi B hasx R.* cn:g;(;mmaanbm Tokno 300 0 241:0
no TEeNnmnoBoW Neperpyske RdE 301 1 241:1
OT 3aMblKaHus Ha 3eMnto (MO TOKY HyrneBow R, [Tox HyrneBon nocneno- 302 > 5410
nocrnegoBaTenbHOCTH) BaTENIbHOCTU
No NPEBbILLEHUIO KpaTHOCTM obpaTHOW nocne- KoadbdpuumneHT obpart-
40BaTeNbHOCTM NO TOKY K 0bpaTHOM nocneno- A .0 |HoM nocnegoBaTenbHO- 303 3 241:3
BaTESNIbHOCTM MO HaMpPsHKEHMIO cT1 no Toky *100
no obpaTHOM NOCNeAoBaTENbHOCTM MO TOKY Ao TOK 0bpaTHO nocne/o- 304 4 241:4
BaTENIbHOCTU
MUWHVMManbHas TOKoBas B (hasax Ai- 305 5 2415
3aTAHYTbIV NYyCK APP  |TOK 306 6 241:6
GroKMpoBKa poTopa APL |TOK 307 7 2417
no JOCTUXKEHUIO Nopora TemnepaTtypbl Nepso- AL |TEMnepatypa B rpady- 308 8 2418
ro gatyuvka cax )
Nno JOCTUXKEHUIO Nopora TemnepaTypbl BTOPO- TemnepaTypa B rpagy- .
ro AaTUMKA At cax 309 9 241:9
no nopsiaKy YepenoBaHus as AuUH 310 10 241:10
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MpopomkeHune Tabnuubl 2.8

MHuemo- Appec peru- Kon Appec
HanmeHoBaHue aBapumn HMKa | 3HayeHue napameTpa | cTpa 3Haue- aBapum perucrpa
aBapum HUS1 napameTpa N 6uTta
BHewHero MI1 (no Hanu4umio TOKOB NpK OT- Alo  |tok 311 11 24111
KINOYEHHOM pene Harpyskm)
No MUHUMAITbHOMY JIMHENHOMY HanNpPsHXKEHUIO AU - |HanpsbkeHwne 312 12 241:12
Nno MakCMMarbHOMY NIMHEVMHOMY HanpsbkeHuto | AL = |HanpsxeHue 313 13 241:13
no nepekocy ¢a3s RY " |nepekoc 314 14 241:14
Nno MUHMManbHOMY CONPOTMBIEHMWIO U30NS- -, |COMPOTMBNEHNE M30NA- 315 15 24115
U1 o6MOTOK ABuraTens umnn
Mo aBapuu KaHana AMCTaHLUMOHHOrO ynpas- )
neHus P ymp Adu 16 242:0
aBapuUiHbIA OCTaHOB ABuraTens 6e3 BO3MOX- EAd 17 2421
HOCTW NOBTOPHOIO Mycka
aBapWNHbINA OCTaHOB ABUraTens ¢ BO3MOXHO-
CTbl0 NOBTOPHOrO Nycka OAHOBPEMEHHbIM EOd 18 242:2
HaxkaTnem kHonok BBEPX n BHAS
no K.3. Jatymka TemnepaTtypsbl 1 ES | 19 242:3
no obpbIBYy AaTynka TemnepaTypbl 1 EQ 1 20 242:4
no K.3. Jatymka Temnepartypsbl 2 ESC 21 242:5
no obpbIBYy faTyMka TemnepaTypbl 2 EQ0e 22 242:6
no obpbIBy dhasbl E Wl 23 2427
no paspywennio EEPROM EEP 24 242:8
no aHanorosomy Bxoay "0-20 mA" AA . 325 25 242:9
no aHanoroeomy sxogy "0-10 B" AAY 326 26 242:10

BHUMAHMUE: BosHukHoBeHne aBapuu "EEP" — paspyweHue EEPROM o3Ha4aeT, YTo AaHHble NporpaMmmu-
pyeMbix napameTpoB (Tabnuua 1.5) noBpexaeHbl. InA npoaomkeHns paboTbl HEO6XO0AUMO BLIKIHOYUTL
YB3 1 BOCCTaHOBUTbL 3aBOACKME HAacTpPoMrku (n. 2.2.4 — BTOPOW cnocob).

2.4.6 XypHan aBapurHbIX COCTOSIHUM

Mpwn oTKNOYEeHMM pene Harpy3ku B criyyae aBapuun, YB3 3anuckiBaeT B CBOKO NaMATb KOA4 9TOM aBapuu, 3Hade-
HWe napameTpa, N0 KOTOPOMY MpOM30oLUNa aBapus U BpeMsl ee BO3HMKHOBEHMSI C MOMEHTa Nogadn NUTaHus Ha
YB3. Ynucno ogHOBPEMEHHO COXPaHAEMbIX KOAOB aBapwui - NaTb. [1pyM BO3HUKHOBEHMM NOCNEAYIOLWMX aBapum, UH-
dopmaums 06 aBapum 3anncbIBAaETCA Ha MECTO CaMOW JaBHEWN MO BPEMEHN aBapum.

[nsa npocmoTpa XypHana Heobxoaumo HaxaTb kHonky 3an/C6p/Bbl6.

Ceetoguon YCTAHOBKA 3aroputcd B MuraroLliem pexume, a Ha unaukatopbl YB3 6yaert BbiBeaeHa nepsas
cTpoka 13 Tabnuubl 2.9. NpocMoTp XXypHana ocyLlecTBnAeTcst HaxaTtuem kHornok BBEPX n BHAUS.

Tabnuua 2.9
BbiBoAUTCA HAa MHAUKATOP MHEMOHUKMN BbiBOoAUTCA HAa UHAUKATOP 3HAYEHUA
“Adi” HOMep 3anucu B XypHane (1-nocneaHas 3anucb No BPEMEHMU)
YYY - 3HayeHne napameTpa no 1abn. 2.8
(ecnn 3HaveHne napameTpa HeT BbiBOAMTCS “---“)

XXX — yacel, npolweaiune ¢ MomeHTa asapum | YY - MUHYTbI, NpOLUEALINe C MOMEHTa aBapum

XXX — MHEeMOHMKa aBapum no Tabn. 2.8

[na Bbixoga u3 pexnma npocmoTpa XypHana Heobxoanumo HaxaTb kHornky 3an/Cop/Bbib nnu Bbixoa Nnpovnsomn-
aet aBTomatumdeckum Yepes 30 ¢ nocne nocrieqHero HaXxkaTusi Ha Kakyt-rnmbo KHOMKY.

NHdopmaumsa 06 aBapun BbiBOOUTCS Ha Haukatopsel YB3 B BUge, npuBeaeHHom B Tabn. 2.9.

Mpn nogaye nutaHmsa Ha YB3 B perncTpbl XpaHeHUsi BPEMEHW BO3HMKHOBEHUSI aBapuy 3aHOCUTCS YUCHO
5000000. B atom cny4ae Ha MHOUKATOP MHEMOHUKN M Ha MHOWKATOP 3HA4YeHUs napameTpa BMECTO BpPeMeHU BO3-
HUKHOBEHUSA aBapuu BbIBOAUTCA "---" U " =" COOTBETCTBEHHO.

2.4.7 YnpaBneHue gBuratenem ¢ nuueBon naHenu YB3

B 3aBucumocTu oT 3HauveHuss napametpa AL, BO3MOXHO ynpaereHue pene Harpyskun YB3 ogHOBpeMEHHbIM
HaxkaTtmem kHonok BBEPX n BH3 (ecnn YB3 He HaxogouTcsa B pexxume 6N10OKMpOBaHUS KrnaBmnaTypbl):

RCd=0 - HeT peakumu;

RCd=1 (pa3peluLeH Nyck ABUraTens) - pene Harpy3ku Bkrnountcd, ecnv spemsa AlNB He nctekno;

RCd=2 (aBapuinHOE OTKMOYEHNE ABUraTens) -pene Harpysku BbIKNOYMTCA C Bblgaden koga aBsapum “ARd”). Mo-
BTOPHBIV NYCK ABUraTeNs BO3MOXEH TONbKO NOocie 00eCcToUMBaHNS U MOBTOPHOW Nodayn nutanns Ha YB3;

RCd=3 (pa3peLUeH NycK 1 OCTAHOB ABMUraTens) - pene Harpy3ku oTKntovaeTcs ¢ Bbigadven koga “A0d”. [ns Bkrto-
YyeHnsa HeobxoauMo NOBTOpPHOE HaxaTtne kHonok BBEPX n BHIS.
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MpunmeuyaHwu e - pu Boibope napameTpa “APd=0" (nocne nogayn NUTaHUA NycK ABUraTensi Bpy4Hyto C nu-

ueson naHenu YB3) n “ALd=0" (ynpaBneHue gBuratenem Bpy4Hy 3anpeLLeHo) perne Harpy3ku He BKIOYUTCS.

BHUMAHME: ECNIU PASPELLUIEHO AUCTAHLIMOHHOE YNPABJIEHUE "diid=1", TO MYCK ABUTATENA C
JIMLUEBOU MNAHEJN 3ANPELLEH.

2.4.8 YnpaBneHue gBuraTtenem no aHanoroBbiM BXxogam

AnropuTMbl ynpaBneHust osuratenem no aHanoroesbim Bxogam "0-20 mA" n "0-10 B" npueeneHsbl B Tabnumue 1.5.

lMocne oTkMYeHNa ABUraTensa No aBapuMHOMY YPOBHIO OTcHET BpeMeHn AlB HayHeTcs TOMNbKo nocne BbiXo4a
3Ha4eHWs1 NnapamMmeTpa U3 aBapuHOMN 30HbI.

Ecnn nocne oTkntoveHnsa gBuratens no aBapunHoOMy YPOBHIO 3HaUYEHWE NapaMeTpa HaxoguTca Mexay YPOBHAMM
BKOYEHUS U BbIKtoveHna asuratens (nHgukatop ABAPUA B aTom criydae He ropuT, HO Ha MHANKATOP MHEMOHWKM
BbIBOOAMTCS KO aBapun), TO BO3MOXHO AOCPOYHOE BKMOYEHWEe ABWratensi KHomkamu C NMUEBOW MaHenu unu no
kaHany Y.

3 TEXHUWYECKOE OBCIYXXUBAHUE
3.1 Mepbl 6e30nacHoOCTU
3AMNPEWAETCA YCTPAHEHUE HEWUCMPABHOCTEN, TEXHMUYECKOE OBCIY>XMBAHUE W
A NMPOBEOEHUE MOHTAXHbIX PABOT BE3 OTKINKOYEHUA U3OENUA OT CETW.

3ANPEWAETCA CAMOCTOATENBHO OTKPbIBATb M PEMOHTUPOBATb U3OEJNE.
KOMMOHEHTbI n3aenus MoryT HaxoauTbCS MO HanpPsPKEHNEM CeTU.

3AMNPEWAETCA OTKPbIBATb N PEMOHTUPOBATb SAWWWAEMOE OBOPYOOBAHUE, ECNU
A OHO MNMOAKIMKYEHO K BbIXOOHbIM KOHTAKTAM U3OEJTNA.
Ons 4nucTkM M3genus He [OMYCKAaeTCsl UCMOMNb30oBaHMe abpasuBHbIX MaTepuanoB UMW OpraHU4ecKmx
coefMHeHun (cnupT, 6eH3WH, pacTBOpUTENN U T.4.).

NOAKNIOYEHWME, PEMNYITIMPOBKA N TEXHUYECKOE OBCIY>XKUBAHWE U3OENNA OOIMKHbI NPON3BO-
A ONTBCA TONbKO KBAJIMOULIMPOBAHHLIMW  CMNEUWAITMCTAMU, U3YUMBLUMMU HACTOALLEE
PYKOBOACTBO MO SKCMNYATALNA.

3.2 Nopaaok TeXHUYEeCKOro o6cnyXmBaHus

PekomeHgyemasi nepmognyHOCTb TEXHUYECKOTO OOCNYKUBAHNS - KaXAble LeCTb MecsLEeB.

TexHnuyeckoe obCrnyxuBaHWe COCTOUT U3 BU3yarbHOrO OCMOTPA, B XOAE KOTOPOro MpoBepsieTcs HageXHOCTb
noacoeanHeHns NpoBOAOB K knemmam YB3, oTCyTCTBME CKONOB M TPELLMH Ha ero kopnyce.

3.3 ﬂpm 06Hapy>KeH|/w| HEeWUCrnpaBHOCTU MU3JeNna OTKIHOUYNTb NMUTAHNE N NPOBEPUTb NMPaBUJIbHOCTb MOAKIHOYe-
HUs. Ecnv BbISBUTD HEeUcnpaBHOCTb HE yaarnocCb, CHATb U3gerfine Cc akcnnyataunn n 06paTVITbCFI K MpoOn3BOOUTENIO.

4 TPAHCNOPTUPOBAHUE U XPAHEHUE
YB3-302 B ynakoBke Npon3BoanTens AOIMKHbI XPaHWUTBCSA B 3aKPbIThbIX MOMELLEHMSAX C TemnepaTypon oT MuHyc 50
ao +60 °C 1 oTHocuUTenbHON BNaxHOCTLI0 He 6onee 80 % npu OTCYTCTBMM B BO3AyXe NapoB, BPeAHO AENCTBYIOLLMX Ha
YMaKoBKY 1 MaTtepuarbl U3genusi.
Mpu TpaHcnopTupoBaHum YB3-302 notpebutens gomkeH obecneunTb 3alimTy U3Lenus oT MexaHUyecKux no-
BpEeXOEHWUN.

5 CPOK CINY>Xbbl, CPOK XPAHEHUA N TAPAHTUN N3TrOTOBUTENA
5.1 Cpok cnyx6bl nagenus 10 net. No ncteyeHnn cpoka cnyxbbl 00paTUTeCh K NPOU3BOAMUTENHO.
5.2 Cpok xpaHeHust — 3 roga.
5.3 MapaHTUiHbBIN CpOK akcnnyaTauun uagenus coctaesnset 10 net co gHA npoaaxu.
B TeueHue rapaHTUMHOrO Cpoka akcnnyaTauuu (B cnyyae oTkasa usgenvsi) Nnpov3BoguTenb BbiNOMHAeT 6ec-
NnaTHO PEMOHT U3genus.

BHUMAHUE! ECIIN U3OENUE 3KCIMJTYATUPOBAINNIOCb C HAPYLUEHUEM TPEBpBAHI/IVI AOAHHOIO
PYKOBOOCTBA MO 3KCIMNNYATALUWN, NOKYNATEJIb TEPAET NPABO HA TAPAHTUMHOE OBCITY>XXUBA-
HUE.

5.4 MapaHTMiiHOE ObCnyxMBaHMEe NPOM3BOANTCS NO MECTY NPMOBPETEHUS NN NPON3BOAUTENEM U3LENMS.

5.5 lNocnerapaHTunHoe obcnyxuBaHne n3genuns BbINONIHAETCA NPOM3BOAMTENEM MO AENCTBYIOLNM Tapudam.

5.6 MNepen oTnpaBKoOW Ha PEMOHT, M34enMe OOMKHO ObiTb yNakoBaHO B 3aBOLCKYI0 UIM OPYryto ynakoBKy, MC-
KNIOYaoLWYy MexaHN4YeCcKne NOBPEXAEHMS.

Y6eautenbHasa npock6a: npu Bo3BpaTe U3genus UM nepegave ero Ha rapaHTurMHoe (nocnerapaHTUm-
Hoe) obcnyxuBaHue, B Nosne cBegeHU o peknamauusix nogpoobHo ykasbiBaTb NPMYUHY BOo3BpaTa.
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6 CBUOETENbCTBO O NPUEMKE
YHuBepcanbHbIn 610K 3awmnThel anektpoapuratenen Yb63-302 n3rotoBrneH U NPUHST B COOTBETCTBMM C TpeboBa-
Huammn TY 3425-001-71386598-2005, gencTByoLWEN TEXHUYECKON OKYMEHTAUMM U NPU3HAH rogHbIM Ans aKkcnsya-

Tauumn.

HavanbHuk otgena kayecTtsa [aTta Bbinycka

mn

7 CBEOEHWNA O PEKNAMALIUAX

Mpednpusimue npusHamenbHO Bam 3a uHghopmayuro o kayecmee usdesusi U npedoxeHusi rno e2o pabome.
I XX X X4

Mo Bcem Bonpocam obpallatbecs K MpON3BOAUTENIO:

000 “HOBATEK-3JIEKTPO”,

KoHgpaTbeBckuin np., 21;

r. CaHkt-lMNeTepbypr, 195197;

Ten/dakc (812) 740-77-38, 740-77-52, 740-74-55

Lama npodaxu

V211123
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NPUNOXEHUE A
(Obsi3aTensHoe)

3ALLUUTBI MO TOKY C 3ABUCUMOW BbIOEPXXKOU BPEMEHU
KpuBas oyeHb 06paTHO 3aBUCMMON BbIAEPKKM BPEMEHH

Kpuean cTaHgapTHoW 06paTHO 3aBUCUMON BbIAEPKKN
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Kpueas Bblgepxku Bpemenn Rl
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NMPUNOXEHUE B
(Obsi3aTensHoe)

PABOTA YB3 NO YMNPABJIEHUIO OBUIATEJIEM C NEPEKIIOYEHUEM OBMOTOK
NMPU NMNYCKE U3 3BE3Abl B TPEYIOJIbHUK

Moakntovenue YB3 ons pa6OTbI aBuratend B pexnmMme 3se3fa-TpeyrosyibHUK BbINMOJIHAETCA B COOTBETCTBUN C pUC. b.1.
I'IpM pa60Te YB3 B pexunme 3pe3aa-TpeyrosibHUK 4OonyCckaeTCd yrnpaBrneHne asuratenem cneayowmmn cnocobamu:

- BbIKMOMEHME/BKIIOYEHNE ABUraTens BHELWHUM aBTOMAaToM (nyckaTtenemM) OOHOBPEMEHHO CO CHATMeM/nodaden nu-
TaHua YB3;

- ynpaBneHue gepuratesnem ¢ nuueson naHenu Yb3;

- ynpaeneHue gsurateneM no nHtepdgency RS-232/RS-485.

KaTeropuyeckn 3anpeluaeTcsl BbikNoYeHWe OBuraTensi BHELUHUM aBTOMaTtoM (nyckaternem) 6e3 CHATUS nuTaHus C
YB3. Kak ncknoyeHne, gonyckaetcs nocne OTKNIYEHMA ABUraTensi BHELLHMM aBToMaToOM (rmyckaTtenem), 4OMNONHUTENbHO

BbIKMIOYNTL aBuraTens ¢ nuueson naHenn YB3 nnu no nHtepdeincy RS-232/RS-485 Bo usbexaHue npsiMoro nycka Ha
TpeyronbHUKe.

_l K1-1 A F1|F2| F3
0, 0, ©
K2-1 | K3-1 ﬁ%’ o
“‘ Q2 X1-1 X1-2 2 %?

0(/ :')/ H H K
KoHT anuMeHOB auMeH OHT|
1 RF-nc K2 L1 27
C 2 |RF-com |- Q\o— L2 28
T1 T2 T3 —a 3 |RF-no j:S\OK'I—-f L3 30
4 | RP-1nc N 31
L a C € 5 | RP-1com G-485 | 33
6 | RP-1no o] A-485 | 34
7 | RP-2nc K1-1 [B<85 | 35
8 | RP-2com -_%—-
9 | RP-2no O GND | 39
AN_U | 40
14 | T1a
b d 15 | T-1b GND | 44
16 | T-2a ANT | 45 t R1
. AR PT-100
18 | T-3a GND | 48 -
19 | T-3b PTc | 49
— — PT5 | 50
GND | 51
23 | DTa PTC | 52
24 | DT-b t R2
25 | Riz
26 | RizN X2 PTC
Haumeros | KoHT
TxDRS-232 | 2
RxDRS-232| 3
K1 - pene Harpyakn ~ LGNDRS232] 4
K2 - (hyHKUMOHanbHoe pene

@
A -YB3-302 Q1, Q2 — aBTOMaTUYECKUI BbIKNOYATENb
F1-F3 — BcTaBka nnaBkas (aBTOMaTMYECKUI BbIKIOYATENb) R1, R2 - TepmopeaucTop
K — MmarHutHbIM nyckaTenb T1-T3 — TpaHcdopmaTop Toka
M — aCMHXPOHHLIN ABUratens T4 - pnddepeHumnanbHbIn TpaHchopmaTtop

PucyHok B.1 — Cxema BkntoveHus Yb3 ans paboTtbl ABuratens ¢ nepekntoyeHneM 38e3aa — TPeyronbHUK
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YB3-302 HOBATEK-3AEKTPO
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HOBATEK-3AEKTPO YB3-302
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YB3-302 HOBATEK-3AEKTPO



