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1 ONMMCAHUE U PABOTA

1.1 HABHAYEHWVE

1.1.1 Obwue cBegeHus

YHuBepcanbHbii 6ok 3awmTtel anektpoasuratenen Yb3-302 (ganee no tekcty YB3) npegHasHaveH ans no-
CTOSIHHOTO KOHTPONSA MNapameTpoB CETEBOr0 HanpsbkeHus, delicmeyrowjux 3Ha4YeHUN OasHbIX/NIMHENHbIX TOKOB
TpexdrasHoro anekTpoobopynosaHmsa 380 B, 50 'y n NpoBepKM 3HAYEHNS CONPOTUBIIEHNST M3ONSALNN SNEKTPOOBUTa-
Tenen.

YB3 obecneunBaeT 3awwmuTy aCMHXPOHHbIX 3neKkTpoasuratenen, mowHocteio ot 2,5 kBt go 30 kBT npu uc-
NoNb30BaHUN BCTPOEHHbIX TOKOBbIX TpaHcdopmaTopos 1 4o 315 kBT npu ncnonb3oBaHnn BHELLHUX TOKOBbIX TPaH-
cchopmaTopoB, B TOM YUCIIE N B CETSX C N30NTMPOBAHHOW HENTPArbIO.

YB3 obecneunBaet 3aliuTy 3neKTpoaBUraTenen npu:

- HeKayeCTBEHHOM CETEBOM HamnpspkeHUM (HeqonyCTUMbIE CKaukM HanpsbkeHus, oOpbiB ¢as, HapyleHue Yepe-
AOBaHUs 1 cnvnaHune das, Nepekoc NMMHENHbIX HAMNPSKEHNI);

- MEeXaHW4ecKnNx neperpyskax (CUMMETPUYHbIV neperpy3 no ¢pasHbIM/NMMHENHBIM TOKaM);

- MpeBbILWEHUN Nopora Toka obpaTHOM NocnenoBaTeNbHOCTU:

- HECMMMETPUKN hasHbIX TOKOB 6e3 neperpysa, CBA3aHHbIX C HApYLUEHNEM U30MNAUMN BHYTPU OBuratensa n/mnm
noaeogsiero kabensi (cpaBHeHNe kKoachduumeHTa HeCMMMETPUM Toka No obpaTHOM NocneaoBaTENbHOCTU C KO3M-
PULMEHTOM HECUMMETPUN HANPsPKEHMA No obpaTHOM NocnegoBaTeNbHOCTH);

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

- 3aTAHYTOM MycKe ABuratensi unm 6noKMpoBKe poTopa;

- HegonyCcTMMO HU3KOM YPOBHE MU30MALUN MEXAy CTaTOPOM U KOPMycoM ABuratens (npoBepka nepen BKMoYe-
HUem);

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

- TENnOBOWN Neperpyske asvraTens;

- neperpeBe 0OMOTOK (onpegensieTcss Temnepatypa obMOTOK NpU MCMNOMb30BaHMU BCTPOEHHbIX B ABUraTesb
TemnepaTypHbIX JaTYMKOB UK TeMNepaTypa Koprnyca npy UCNoNb30BaHWM BHELLUHUX TeMNepaTypHbIX AaTYMKOB).

Mo kaxxgomy TMNy 3aLMTbl BO3MOXHO 3anpeLleHne U paspelleHne aBToMaTUYeCcKoro NOBTOPHOMO BKMHOYEHUS
(aanee no tekcty AlB) Harpy3ku.

Bnok obecneymBaeT 3alMTy 3NEKTPoobOPYyAOBaHUSA MYTEM YNpPaBNEHUs KaTyLKOW MarHMTHOro nyckatensi (KOH-
TakTtopa).

Bnok onpegendetr Hanuune TOKOB ABUraTens npyv OTKMAKOYEHHOM perne Harpysku (Mpy OTKIHYEHHOM pene
Harpyskn M OyHKUMOHANbLHOM perne B pexunme 3Be3fa-TPeyronbHuk). B aToM crnydae Gnok MHOMUMPYET aBapuio
BHELUHEro MarHMTHOro nyckartens (B ganbHenwem MI1), Bknovatowero aosuratens, 40 TeX nop, noka 6nok He 6y-
OeT BbIKMOYEH MM OTKMOYEH KOHTPOSb TOKOB ABUraTens npu oTKIMYEHHOM pene Harpysku.

YB3 obecneunBaeT ynpaBrieHue 3f1IeKTpoABUraTensiMu;

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

- MO KaHanam AMCTaHUMOHHOro ynpaenenus (nHtepdencel RS-232 n RS-485);

- KHOMKamu Ha nvueson naHenun YB3.

Cessb

- ynpaBneHne 1 nepegaya napameTpoB Mo uHTepdency RS-485 B cooTBeTCTBUM C npoTokonom MODBUS;

- ynpaBneHve n nepegaya napameTpoB Mo MHTepdency RS-232.

MpumedyaHune- OgHoBpeMmeHHOe ncnonb3oBaHne RS-485 n RS-232 HeBO3MOXHO.

Ons pa6otbl K ¢ YB3 moxeT ObITb Mcnonb3oBaHa nporpammMa “lNaHens ynpaesneHus Y53-302”, pa3meLleHHas
Ha canTe komnaHun “HOBATEK-3JIEKTPO “ (http://www.novatek-electro.com/programmnoe _obespechenie.html).

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

"paduyeckun nHtepderic MY nossonseT B peanbHOM BpeMeHU HabmoaaTh TeKyLLlee COCTOSIHNE PasfIUYHbIX
napameTpoB YB3. N'mMbkasi HacTpolka HTepdenca Nno3BonsaeT NoAcTpoUTLCA nog Noboro nonb3oBaTens.

1.1.2 U3meHeHNA B XxapaKkTepucTukax n pabéorte Y63 B 3aBUCUMOCTU OT BepCUM NPOrpamMmmsbl

B Bepcuu nporpammel 13 gobasneHo:

- B CMUCOK MOTPebnaemMbiXx U oToOpaxaembix NMapamMeTpoB MOSHAs, akTMBHAas M peakTMBHAs MOLLHOCTM, Mo-
Tpebnsiemble Harpy3Kkon;

- 3awmTa no obpbIBy hasbl (has) oBuratens ¢ KOHTPOSIEM MO TOKY;

- perncTpbl (TONbKO ANS CHUTLIBAHUS), coaepxallune 3HavyeHnss NnoTpebnaemon Harpyskon akTMBHOW MOLLHOCTU
(B yCnoBHbIX egnHMLax) No kaxaon us das;

- nobasneHa BO3MOXHOCTb AUCTaHLIMOHHOIO Nycka U OCTaHOBa ABuratens no uHrepgency RS-232R3485

B Bepcum nporpammbl 15:

- ncnpasreHa ownbka npu namepeHnm TokoB bonee 650 A;

- Nnpu paboTe ¢ BHELHUMM TpaHcopmaTopamMm C HOMUHanNbHbIM Tokom 6onee 100 A, Toku (n3mepsiemble U
BbluMCsieMble) nepedatoTcs no nHrepgency RS-232/RS485 B amnepax.
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B Bepcun nporpammel 18:

- UI3MEHEH anropuTM BbiBOAA Ha UHAMKALMIO COMPOTUBINEHMS U30MSUMM MPU NOAAHHOM Ha ABuUraTenb Hanps-
XeHun nutaHua (Tabnuua 1.4 npyumedaHne 4).

B Bepcun nporpammel 20:

- pobaBneHa BO3MOXHOCTb yrnpaBrfieHnst ABuratenem no aHanorosbim Bxogam "0 — 20 mA" n "0-10 B";

- MOBbILWEHA HAAEXHOCTL Nepeaayn AaHHbIx No nHtepdericy MODBUS;

- jobaBneHo oOHapyxeHne aBapum paspyllienns EEPROM;

- UIBMEHEH anropuMTM BbIXOA4a U3 MEHIO.

B Bepcum nporpammbl 21:

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

- nobaeneHa komanaa "MOBTOPHbIV CTAPT YB3" ("RESTART") (n. 2.4.4.10);

- jobaeneHa BO3MOXHOCTL copoca YB3 Ha 3aBoackme ycTtaHoBKM Mo uHTepdgency MODBUS;

- pobaBneHa BO3MOXHOCTb OTKMOHMEHMSI KOHTPOMS TOKOB ABUraTens npu oTKIHYEHHOM perne Harpysku.

1.1.3 OrpaHuyeHus npumeHeHna YB3 1 KOppeKTHbIN BbIGOp NapaMmeTpoB

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

Mpu namepeHmmn TokoB asuratenst ot 63 A go 300 A norpelHoCcTb n3MepeHnsa He npesbiwaeT 5%, npu Tokax
Bbilwe 320 A HauMHaeTCs HacblWEHNe cepaeydHnka TOKOBOro TpaHcdopmaTopa, U NOrpeLlHOCTb M3BMEPEHUST PE3KO
yBennymeaeTcs. He3aBMcMMO OT peanbHOro 3HavyeHusi NpoTeKarLwero Toka, ToK, uamepeHHbin YB3, He npeBbicUT
400 A. YcTaHOBKa HEKOTOPbIX NPOrpaMMmnpyeMbIX NapameTpoB (MakCMManbHas TOKOBasi 3allmTa, 3aTaHYThIA NYCK 1
GnokupoBKa poTopa, Tennosas neperpyska) 6e3 yyeta HacblLEeHMSA TOKOBbIX TpaHCopMaTopoOB NPUBEAET K He-
BO3MOXXHOCTU cpabaTbiBaHUS 3aLUUTHI.

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

HoMuHanbHbIN TOK BHELWHUX CTaHAAPTHbIX TPAaHCHOPMaATOPOB TOKa JOIMKEH ObiTb HE MEHEE HOMMHATBHO-
ro Toka apuraTens.

1.1.4 CnncokK Ncnonb3yeMbIX COKpaLleHUn

AlB - aBTOMaTM4ecKkoe NOBTOPHOE BKITOYEHNE

MM - MarHuTHBLIN NyckaTenb

MK - nepcoHanbHbIA KOMMNBIOTEP

TT - TpaHcdopmaTop ToKa

PMKYI - pexvm MUMHUManbHOro KonmyecTsa YyCTaHOBOYHbIX NapameTpoB

Itt - HOMUMHanNbHBIM TOK TT (3agaeTcs npu UcCnonb3oBaHUKM BHewHux TT. Hanpumep, ecnu TT Tuna T-0.66
300/5, To Itt paBeH 300 A)

In - HOMUHanNbBHLIM TOK ABUraTens. Kak npaBuno, 3To 3Ha4YeHne Toka, KOTOPOe yKa3aHo Ha LnnbAnKe aABurate-
N4, HO, B 3aBMCUMOCTW OT YCMOBUI 3KCMyaTaumm, MoXeT ObiTb YCTaHOBIEHO APYroe 3HaYeHmne Toka.

1.2 TEXHUYECKUNE XAPAKTEPUCTUKA

1.2.1 OCHOBHble TEXHUYECKMNE XapaKTepPUCTUKU

O6wue paHHble npuBeaeHsbl B Tabnuue 1.1. OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM NPUBEAEHbI B Tabnuvue
1.2. XapakTepucTuKa BbIXOAHbIX KOHTaKTOB BCTPOEHHbIX pene npuBegeHbl B Tabnuvue 1.3.

Taobnuua 1.1 - Obwme gaHHbIe

HanmeHoBaHune Eannuua 3HayeHne
n3mepeHus
HasHayeHune ycTponcTea - AnnapaTypa ynpasneHus u pacnpegene-
HUA. YnpasreHue 3almnTon aCUHXPOHHbIX
anekTpoasuratenen.
Twun KOHCTPYKUMKN (MOHTaxa) - Ha ctaHgapTHyt DIN-penky 35 Mm
CrteneHb 3awmTbl: - npubopa - IP40
- KNeMMHOW KOJOOKu IP20
Knumatnyeckoe ucnosHeHue - ¥Y3.1
[unanasoH pabo4nx Temneparyp °C oT MuHyc 35 go +55
TemnepaTypa xpaHeHus °C oT MuHyc 50 go +60
CTteneHb 3arpsa3HeHus - 1]
KaTeropua nepeHanpsxeHus - 1]
CeyeHve NpoBOAHUKOB, MOAKIIOYaEMbIX K KreMMam MM° 0,5-2
MakcumManbHbIi MOMEHT 3aTSKKN BUHTOB KNEMM H*m 0,4
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Tabnuua 1.2 - OCHOBHbIE TEXHUYECKUE XapaKTEePUCTUKN

HomuHanbHoe HanpaxeHne nuTaHnA: TpexdaasHoe

380B,50TIy

YacToTta cetu, 'y,

48-62

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

5-63

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

10/17

MmcTepesnc no tenny, % OT HAaKOMMEHHOro NpPX OTKNIOYEHNN

33

Tou4HOoCTb onpepeneHna nopora CpaGaTblBaHMﬂ Nno TOKY, B npoueHTax oT HOMUHalrlbHOro,

He bonee

To4HOCTb onpefeneHnsi NOPOroB Mo HanpsXXeHuto, B, He xyxe

To4HoCTb onpeaeneHus nepekoca das no HanpshxeHuo, B, He xyxe

HanpsixkeHne, npn KOTOPOM CoxpaHsieTcst paboTOCNOCOOHOCTb:
- chasHoe, Npu NUTaHUM OT OAHOM a3kl U NMOAKMIHYEHHOM HYNIEBOM NPOBOAE He MeHee, B

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

180
450

OcCHOBHbIe BbIXOAbl

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

- (byHKUMOHanNbHOE perne - ogHa rpynna nepekMaHbIX KOHTakToB - 16 A, 250 B npu cos ¢=1

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

AHanoroBble BXoabl

- ABa aHanoroBbIX BXOAa AN NOAKMYEHMA AaTyukoB TemnepaTypsl (Tunsl Pt100, Ni100,Ni120)
- aHanoroBbI BXOA ANs NOAKMNoYeHMsa aaTyumka ¢ Bbixogom 0-10 B

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

- Tp¥ aHanoroBbIX BxoAda Ans ctaHgapTHoIX TT ¢ BbixogoM 5 A (tun T-0.66 unv aHanormyHbIn)
-BX04 Anga nogkntoyeHuns auddpepeHumansHOro TokKOBoro TpaHcgopmartopa (TpaHcopmaTopa

HyMeBOKM NocrnenoBaTenbHOCTL)

PaspelueHre no TemnepaTtype TemnepaTypHbix Aatymkos, °C

MakcumanbHbI AnameTp NpoBoAa NpW UCMOMb30BaHUN BHYTPEHHUX TT, MM

12

MoTpebnsaemas MoLHOCTL (Nog Harpy3kown), BA, He Gonee

5,0

Macca, kr, He bonee

0,5

"abapuTHble pa3mepbl (pucyHok 1.1) - AeBAaTb modynewn Tmna S
MoHTax - Ha ctaHgapTHyto DIN-periky 35 Mmm

MonoxeHwue B NPOCTPaHCTBE - NPON3BOJIbHOE

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

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

Bpe,qule BeuwecTBa B KONM4eCTBe, npesbillaolemM npeneibHoO 4onyCTtuMble KOHUEHTpauun, OTCYTCTBYHOT.




-6 -

1.2.2 U3amepsieMble U BblYUCIAeMble NapameTpbl

M3MepﬂeMbE¥M BblHUCIAEeMble NapaMeTpbl, 3HAa4YeHUA KOTOPbIX BbIBOOAATCA Ha yCTpOﬁCTBO OTOGpQXGHMﬂ )

npeaenbl UX U3MEPEHUS U NOrPELLHOCTM NpUBeaAeHb! B Tabnuue 1.4.

MpumeyaHwue-KycTponctBy oTobpaxeHus oT

HOCATCA:

- ABa TpexpaspsiaHbIX CEMUCErMEHTHbIX MHANKATopa Ha nuueson naHenun YbB3;
- MK, noakntoyeHHbIN kK ogHOMY 13 uHTepdercos YB3 (MODBUS, RS-232).

Ta6bnuua 1.4 - VIamepsiemble 1 BbluMCIieMble Napa

MeTpbI

*

PYHKLUN U3MepeHuns HOnana3oH To4yHocTb (MHemo- |Agpec EAnHULUbI n3-
HUKa MepeH. npu ne-
pepaye AaHHbIX
Toku [ecaTtbie gonu
HencTteytowime s3HavyeHms dhasHbIX TOKOB, A 0,5-630 2% WF 100,101, |amnepa******
F2 102
F3
JencTByloLLee 3HaYeHWe Toka HyneBow rocnedosar., A 0,3-5,0 2% WF0 103
CpegHee 3HadeHMe ToKa Mo Kaxaon cdase 3a Bpems, 51,62, 104,105,
yKasaHHoe B napameTpe tSi 53 106
Hanbonbluee 3HayeHue cpegHero Toka Mo Kaxmgowni<3 Itt 2% in 107,108,
drase, nosiy4eHHoe Co BpeMeHu nocnegHen sarpysku. > 3 Itt 10% e 109
C6poc Bcex cpefHUX 3HAYEHWUI BLINMOJSHAETCS KHOM- '
kon 3AlMN/CBP/BbIb npu BbiBOAEe HanbonbLero 3Ha- n3
YeHus cpeaHero Toka no nbon 3 gas (c npuceoe-
HMWEeM TeKyLlero cpefHero 3HayeHus Toka COOTBeET-
CTByHOLLEN dhasbl).
MyckoBon TOk ABuraTens (cpegHui no dasam) <3 Itt 2% PU 110 Hecatele pgonu
Tok neperpysku (cpegHui no gasam) > 3 Itt 10% PE 112 amneparrrr*
Bpems nycka, ¢ 0,1-600 Py 111
Bpemsa nycka - aTO nepuog BPEMEHU C MOMEHTA, KO-
roa Bce Tpy gpasHbIX Toka npeBbicaT 1,2*In, 1 4O MO
MeHTa, Korga Tpu Toka cHussaTtcs Huke 1,2In. Makeu-
MarnbHbIN da3HbIA TOK, AOCTUTHYTLIN B TEYEHME 3TOro
nepuoaa, aBnseTca MakcmasibHbIM MYCKOBbIM TOKOM.,
Tok obpaTHOM NocnegoBaTenbHOCTU (Nepekoc), A [0,2-200 5% aP 113
HanpsixeHus
Hencteytowme 3Ha4yeHms dasHbIX HaMPsHKEHWI 100-300 3B UF 1, 114,115 BonbTbl
(onpepenstoTca npu nogkntodeHnn K YB3 Hynesoro UFe, 116
nposoga), B UF3
[encTteytowime 3Ha4YeHmsa NIMHENHbIX HanpsXxeHun, B [100-475 5B oL, 117,118
e, 119
UL 3
Hanpsi»keHne npsamon nocrnegoBaTtenbHOCTH, B 100-300 3B UPP 120
HanpsixeHne obGpaTHoONM nocnegoBaTenbHOCTH, B 3 -300 3B LoP 121
HanpsikeHne Hynesomn nocnegoBaTensHocTu (Bek-  (3-100 3B UnP 122
TOpHas cymma Tpex hasHbIX HanpsXXeHnn, geneHHas
Ha Tpu), (onpegenseTca npu nogknodeHun Kk YB3
HyneBoro nposoga), B
Mpouee
Temnepatypa gatyuka 1 (Tvn gatyvka 3agaetcd BMUHYC 40 - 1°C kd ! 123 5000 — gaTyuk
COOTBETCTBMM C Tabn. 1.5), °C * 100 He BKITIOYEH
TemnepaTtypa gatyuka 2 (Tmn gatyuka 3agaetca BMuHyc 40 - 1°c Fd2 124 1000+10— K3
cooTBeTcTBUM ¢ Tabn. 1.5), °C * 220 lnaTymka
2000£10—006-
pbIB gaTyunka
3HauyeHune TokoBoro Bxoaa (4-20) mA, MA 0-25 2% "o 125 CoTble gonu
MuUnnuavnepa
3HayeHne HanpsKeHWs1 Ha aHanoroBOM BXxoae 0-10 B 2% bl 126 [lecaTble BOJIb-
0-10B Ta
CueTumk BpemeHn paboTbl 000pya0oBaHUS, CYTKN 0-999 SEr 127
YacToTta cetu, 'y, 45-65 1% FFF 128 [ecaTtble gonwu
repua
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DYHKUUM U3MepeHUn Owana3oH | TouHocTb | MHemo- | Agpec EAanHnubl n3-
HuKa MepeH. nNpu ne-
penave AaHHbIX
Bpemsa pabotbl Jo oTknodeHus no neperpyske (no-| 0-600 lc EOP 129 CEeKyHabl
KasblBaeT BpeMsi, OCTaloLleecs A0 OTKIHYEHNS 3a-
LLMTOM NO TENJTIOBON NEpPErpyske), ¢
Bpems o okoHuaHus Beigepxku AlNB , c** 0-900 lc ERP 130 CEeKyHOb!
Bpems oxmngaHua nocrne OTKMYeHua no neperpys-|  0-900 lc EEP 131 CeKyHAabl
Ke (nokasblBaeT BPEMS OXWAAHMA OO0 paspeLleHust
nycka, 3abrI0KMpOBaHHOIO TEMNIOBOW 3aLLUTON), C***
ConpoTtnsneHue nsonaumm geuratens, MOm **** 0-19,9 10% rd 132 CoTHu kKOm
Tennosown 6anaHc aBuraTens Ynucno 1100 Tbic. cooTBetcTByeT| 133, 134
MapameTp ToNbko ANs YTEHUSA MO MHTepdency 100% HakonneHHoro Tenna npu
RS-232, RS-485 KOTOPOM MPOUCXOOUT BbIKMOYe-
HWe aBuraTens npu BKIHOYEHHON
3awmTe no TENSOBOW neperpyske
(n.1.2.5.7)
NonHasa MOLWHOCTb, KBA***** 0-5000 5% (= 135, 136 | Oecatku BT
AKTUBHaAsA MOLLIHOCTb, KBT***** 0-5000 5% PoR 137,138
PeakTnBHas MOLHOCTb, KBAp***** 0-5000 5% PoJ 139, 140 | decatkm Bt
KocuHyc yrna mexagy HanpsbkeHuem 1 Tokom no ¢a-| 0-1000 5% 141, 142
3e A *1000
MapameTp TONbKO ANSA YTEHUHA NO MHTEpdency
RS-232, RS-485
KocuHyc yrna mexagy HanpsbkeHuem n Tokom no ¢a-| 0-1000 5% 143,144
3e B *1000
MapameTp TONbLKO ANS YTEeHUA No UHTepdency
RS-232, RS-485
KocuHyc yrna mexagy HanpsbkeHuem n Tokom no ¢a-| 0-1000 5% 145,146

3e C *1000
MapameTp TONbKO AN YTeHUA No uHTepdency

RS-232, RS-485

* Ecnn 3HaveHne TeMneparTypbl BbIXOOUT 3a YKa3aHHble npenersbl Ha MHOUKaTop 3Ha4eHuUA BbIBOOUTCA KOO aBa-

pun B COOTBETCTBMM C Tabnuuen 2.8.

** Ecnun AlB 3anpeLlleHo, To Ha MHANKATOP BbIBOAUTCA “nok”.
*** Ecrnin BpeMsi 4O OTKMYEHMS 3aLLMTON MO TEMMOBOW Neperpyske Unn Bpems 0XXnaaHusa 4o paspeLueHns nycka
(ttP) He onpeneneHo (6onbwe 900 c), TO Ha MHOMKATOP 3HAYEeHUS BbIBOAUTCS Ko “---“. Ecnv paboTa 3awmThbl 3a-

npeLleHa, To Ha UHAMKaTop BbiBOAUTCA “nok”.

**** ECnM cONpoTUBNEHME U3onaummn asuratens Gonblue 20 MOM, To Ha MHAMKATOP 3HaYeHUs BbIBOAMTCH KOf

“I. “ (eguHnua c TOYKOM B CTapLlem pa3psge nHgukaropa).

Mpu BkMOYEHHOM Auratene (NOAaHHOM Ha ABUraternb HanpshKeHWW MUTaHWS) COMPOTUBMEHME U30MALUN HE
onpegeneHo 1 Ha MHAMKATOP BbIBOAMTCA Kog “---“ (Mpy NOAKMIOYEHHOW Lienn n3MepeHuns n3onauumn gsuratens).
*k* ECnn MOLWHOCTB, noTpebnaemas Harpyskon 6onblie 999 kBT (kBA, kBAp), To MBT (MBA, MBAp) Ha uHanka-
' B cpeaHeM paspsage. Hanpumep, ecnv Ha nHamkatop BbiBogutca “Ina4”, TO

TOp BbIBOAATCA C TOYKOW B BUAE “n
370 o3HavaeT 3,4 MBT (MBA, MBAp).

% TpumedaHne. B Bepcum nporpammbl 15 1 ctapwe npu paboTte ¢ BHELWHWMU TpaHcdopmaTopamu C HOMU-
HanbHbIM TokOM Gonee 100 A, Toku (M3MepsieMble N BbIYUCISIEMbIE) KPOME TOKa HYNeBOW NOCnefoBaTesNlbHOCTU

(3amblkaHus Ha 3emnt0) nepegatoTcs no nHrepdgency RS-232/RS485 B amnepax.

1.2.3 MporpammMmupyembie napameTpbi U NpeAenbl X U3MEHEHUN
MporpaMMmupyemble napameTpbl U Npeaerbl UX U3MeHeHW npveeaeHsl B Tabnuue 1.5.

Ta6nuua 1.5 - porpammupyemble napameTpbl

YcTaHOBO4HbLIE U CYun- MHemo- MuH. Makc. [3aBoa- | OencrtBus Appec
TbiBaeMble NapamMmeTpbl (HUKa 3Hau. 3Hau. CKas ycC-
TaHOBKa
TpaHcdopmaTopbl
Wcnonb3yembin TT EPE 0 1 0 0-ncnonb3ytTCst BCTPOEHHble TT 150
1-ucnonesytotcs BHewHe TT
HomuHanbHbt TOK TT, A | EnE 20 800 100 [ns BHewHero TT 151
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YcTaHOBOYHLIE U CYM- MHemo- MuH. Makc. [3aBoa- | OencrBus Appec
TbiBaeMble NapamMeTpbl |HUKA 3Hau. 3Ha4. |CKaf yc-
TaHOBKa
Pa3Hoe
HomuHanbHbIN TOK ind 0 630 0 0-Tok He yctaHoBneH: YB3 He Bknto- | 152
asuratens, A 4YnUT pene Harpysku (n.2.3.7)
Bpewms, 3a koTopoe n3- | k5, 10 600 60 Bpems, 3a KoTopoe namepsieTcs 153
mMepsieTcs cpeaHee cpeaHee 3HayeHue Toka (napameTpbl
3HayeHue TOKa, C iS1,iS2,iS3 n3 tabn. 1.4)
MakcumanbHas TOKOBas 3awmTa
Twun makcmmanbHou P 0 5 0 0-3awmTa c He3aBMCUMOW BblaepXKKon | 154
TOKOBOW 3aLUUTbI BpEMEHN
Twvnbl 3aWMTbI C 32aBUCMMON BblOEPXK-
KOW BpEMEHU:
1-SIT; 2-VIT (LTI); 3-EIT; 4-UIT; 5-RI
YcTaBka cpabaTtbiBaHUsS 9 0,8 9,0 4,0 3afaeTcs KpaTHOCTbL MO OTHoWweHuo K | 155
Mo MakcMManbHOW TOKO- HOMWHaNbHOMY TOKY ABUraTens
BOW 3aLluMTe, KpaTHOCTb (nevicteyeTt npu i~ P = 0)
3apgepxka cpabaTbiBa- ik 0,3 600 10,0 156
HWS 3aLLUTBI MO TOKY, C
PaspelueHne paboThl cr 0 2 2 0-paboTa 3awmThl 3anpeLleHa 157
3awuTbl 1- paborta 3awuTbl paspelleHa, AlNB
nocne cpabartbiBaHUS 3anpeLLeHo
2- paboTa 3aWwmnThl paspelueHa, AlB
nocne cpabartbiBaHUs paspeLleHo
Mopsigok cpabaTbiBa- “n 0 1 1 0-3awuTa cpabatbiBaeT He3aBucumo | 158
HWA 3aLMTLI MO OTHO- OT TEMJIOBOW 3aLUThI
LLIEHUIO K TEMNMNOBOWN 1-ecnu Tennosas neperpyska He
HacTynuna, To MHAMKaUua npeBsbILLe-
HWUS1 TOKa €CTb, HO pene Harpy3kn He
OTKNoYaeTcs
3awumTa oT 3aMblKaHU Ha 3eMJ110 (MO TOKY HyneBoM nocnepoBaTenbHocTU iFO)
YcraBka cpabatbiBaHus | _§ 0,3 5,0 0,5 Ecnu napameTp He BKIOYeH B cnncok | 159
no Toky, A PMKYTI, TO 3Ha4eHne No yMmon4yaHuio:
0,5 npn In<50 A;
1,0 npun In>50 A
3agepxka cpabatbiBa- ik 0,3 2,0 1,0 160
HUA 3aLUNTHI, C
PaspelueHne paboThl —_r 0 2 2 0-paboTa 3awmThl 3anpeLleHa 161
3awmThl 1- paboTa 3awunThl paspelueHa, AlB
nocne cpabartbiBaHUSA 3anpeLLeHo
2- paboTa 3aWwunThl paspelueHa, AlB
nocne cpabartbiBaHUs paspeLleHo
3awmTa no ToKy obpaTHoOM nocnenoBaTeNibHOCTU
YcTaBka cpabaTtbiBa- 105 5 20 10 3agaeTca B npoueHTax OT HoMuHanb- | 162
Hus, % HOro ToKa
3apepxka cpabaTbiBa- ok 0,3 10,0 5,0 163
HUS 3aLNTHI, C
PaspelueHne paboThl or 0 2 2 0-paboTa 3almnTbl 3anpeLleHa 164
3awnTbl 1- pabora 3awuThbl paspelleHa, AlNB
nocne cpabaTtbiBaHUS 3anpeLLeHo
2- paboTa 3awmThl paspelueHa, AlB
nocne cpabartbiBaHUs paspeLleHo
AHanus npuynH cpabaTbiBaHUA 3alMTbl NO TOKY obpaTHOMN
nocnegoBaTenibHOCTU
KpaTHoCTb npesblweHnsa | g5 2 4 2 165
OTHOLWEHNA koahdmum-
eHTa obpaTHOW nocneno-
BaTENbHOCTM NO TOKY K
KoagpbnumneHTy obpaT-
HOW nocregoBaTesib-
HOCTW MO HaNpPsXKEHWIO
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YcTaHOBOYHLIE U CYM- MHemo- MuH. Makc. [3aBoga- DencrtBusa Appec
TbiBaeMble NapameTpbl |HUKa 3Hau. 3Hay. |cKaf yc-
TaHOBKaA
PaspelueHune aHanmsa Or 0 1 1 0- aHanu3 BbIKMHOYEH 166
1- aHanus BKIOYEH
TennoBas neperpyska (TensioBasi Mogenb gBuratens)
PaspelueHne paboThl dkr 0 2 2 0-paboTa 3awmnTbl 3anpeLleHa 167
3aWwmThl 1- pabota 3awuThbl paspelleHa, AlNB
nocne cpabartbiBaHUS 3anpeLLeHo
2- paboTa 3awmThl paspelleHa, AlB
nocne cpabartbiBaHNs paspeLleHo
Bpems cpabaTtbiBaHUs dEE 10 120 60 168
3aWmTbl NPy ABYKpaTHON
neperpyske no TokKy, ¢
KpaTHOCTb yBenuyeHns | deP 1,0 4,0 1,0 KomneHcauus ysennyeHusa spemern | 169
BPEMEHU NpU OCTaHOB- OXMNaxaeHns npu oCTaHOBNEHHOM
JNIEHHOM ABurarerne asuraTene
MuHMManbHbIN pa3HbIN TOK
YcraBka cpabatbiBa- -5 11 90 20 Mopor cpabaTbiBaHUA 3aWmThbl Mo mu- | 170
Hus, % HUManbHomy pabovemMy Toky, B % OT
YCTaHOBMNEHHOIO HOMMHAIBLHOIO
3agepxka cpabaTbiBa- ik 1 100 5 171
HWUS 3aLLUTbI, C
PaspelueHne paboThl - 0 2 2 0-paboTa 3awmThl 3anpeLleHa 172
3awuTbl 1- paborta 3awuTbl paspelleHa, AlB
nocne cpabartbiBaHUS 3anpeLLeHo
2- paboTa 3aWwunThl paspelueHa, AlB
nocne cpabartbiBaHUs paspeLleHo
3aTAHYTbIN NYCK, 6NIOKMpOBKa poTopa
YcTtaBka cpabaTtbiBaHusl, | PPS 15 7,0 5,0 3agaeTcsa KpaTHOCTb NO OTHOLWeEHuo | 173
KpaTHOCTb K HOMUHaNbHOMY TOKY
3agepxka cpabaTtbiBa- PPE 1 600 10 Bpewms nycka gsuratens 174
HUS 3aLUMTbI NO 3aTsHY-
TOMY MYCKY, C
3agepxka cpabaTtbiBa- PbE 0,3 300 1,0 175
HUS 3aLMTbI NO BIOKK-
poBKe poTopa, C
PaspelueHne paboThbl PP~ 0 2 1 0-paboTa 3awuThl 3anpeLleHa 176
3aWnThbl 1- paboTa 3awunThl paspelueHa, AlB
nocne cpabartbiBaHUSA 3anpeLLeHo
2- paboTa 3aWwunThl paspelueHa, AlB
nocne cpabartbiBaHUs paspeLleHo
3awmnTbl N0 HANPSAXEHUIO
MuHmanbHoe nuHen- u.s 270 415 320 177
Hoe HanpsixeHue, B
Bpems 3agepxku U.k 5 30 10 178
OTKITHOYEHUS NO MUHU-
MaJlbHOMY HanpsiKeHuto, C
PaspeleHne paboThl U-r 0 2 2 0-paboTa 3awwmThl 3anpeLeHa 179
3aLWmTbl N0 MUHUMATTb- 1- paboTa 3awunThl paspelleHa, AlB
HOMY HarnpsiKeHNIO nocne cpabartbiBaHUs 3anpeLLeHo
2- paboTa 3awmThl pa3pelueHa, AlNB
nocne cpabarbiBaHnsA paspeLLeHo
MakcumanbHoe nuHen- U-5 330 475 415 180
Hoe HanpsbkeHue, B
Bpems 3agepXkkn oTKNo- | L=k 1 10 2 181
YeHusi Mo MaKcu-
MarnbHOMY NTMHEAHOMY
HanpsXeHuto, ¢
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YcTaHOBOYHLIE U CYM- MHemo- MuH. Makc. | 3aBoa- DencrtBusa Appec
TbiBaeMble NapamMeTpbl | HUKA 3Hau. 3Hay. | ckas
ycTa-
HOBKa
PaspelueHuve paboThl Ur 0 1 2 0-paboTta 3alwmThl 3anpeLleHa 182
3aLmThl MO MaKcu- 1- paboTa 3awunThl paspelleHa, AlB
MaribHOMY NUHENHOMY nocne cpabaTbiBaHUS 3anpeLLeHo
HanpsHkeHuo 2- paboTa 3awWwunThl paspeLueHa, AlB
nocne cpabartbiBaHUs paspeLleHo
lMepekoc NUHenHoro u's 15 120 35 obpaTHas nocrneaoBaTenbHOCTb 183
HanpshxkeHus, B
Bpems 3agepxku oTkno- | 'k 1 30 5 184
YeHus no nepekocy nu-
HEMHOro HanpsXXeHus, ¢
PaspelueHne paboThl Ur 0 2 2 0-paboTa 3awmThl 3anpeLleHa 185
3aLmThl MO Nepekocy 1- paboTa 3awunThl paspelleHa, AlB
NIMHENHOTO Hanpsxe- nocne cpabaTbiBaHUS 3anpeLLeHo
HUS 2- paboTa 3awWwmThl paspelleHa, AlB
nocne cpabartbiBaHUs paspeLleHo
PaspelueHne paboThl Udr 0 2 1 0-paboTa 3awmThl 3anpeLleHa 186
3aLWuTbl N0 NOPAJKY 1- paboTa 3awunThl paspelueHa, AlB
YepeaoBaHusa gas nocne cpabartbiBaHUS 3anpeLLeHo
2- paboTa 3awmThl paspelueHa, AlB
nocne cpabaTbiBaHMA pa3peLueHo
YnpaeneHune aBuratenem u AlB
Bpemsa AlB nocne cpa- | Akn 0 900 600 187
faTbiBaHUS 3aWwuUThl MO
MUHUMaNbLHOMY TOKY, C
Bpewms AlB, ¢ Atk 0 900 5 188
3anpeT AlB anga Bcex Arr 0 1 1 0-AlB 3anpelueH 189
aBapui (kpome aBapui 1-AlB paspeLueH
MO HaNPSHKEHWUIO) Henctene 3Ha4yeHus napameTtpa Arr
pacnpocTpaHaeTcs Ha Bce BUAbl aBa-
pUR, KPOMe aBapui No HaNPSXKEHUIO.
[na sanpeweHna AlNB npn aBapusax
Mo HanNpsXeHNo Heobxoanmo mc-
nonb3osatk napameTpsl UTr, U.r, U'r
PaspelueHune paboThbl RPd 0 2 1 0 — nyck asuratens Bpy4Hyto ¢ nuue- | 190
Jsuratens nocne nopa- Bon naHenun YB3
4n NuTaHus Ha YB3 1- nyck asuratens yYyepes Bpems AlB
2-nyck apuraTens Yyepes 2 cekyHabl
YnpaBneHue gsurarte- ACd 0 3 0 0 - sanpeLueHo 191
fiem C NUUEBON NaHenu 1 - paspelueH nyck asuraTens
YB3 2 - paspeLleH aBapuiiHbIN OCTaHOB
asuratens
3 - paspeLleH nyck 1 ocTaHOB ABura-
Tenda cMm. n. 2.4.7
PaspelueHune koHTpona | [ Ir 0 2 0 0 — oTkntoyeH 192
Temnepartypbl U TUM 1- BCTPOEHHbIV B ABuraTens (3awuta
JaTyuka Temneparypbl cpabaTbiBaeT, ecnv COnpoTUBIIEHNE
1 AaTymka sbiwe 1,7 kOm)
2 —PTC (1 kOm npu 25°C)
TemnepaTypa OTKIHO- Cis 0 100 80 193
YeHus asuratens
Koppekuusa Temnepa- Cle -9 9 0 194
Typbl MEPBOro gart4yvka
KoHTponb TeMnepaTypbl
PaspelueHne KoHTpons [er 0 3 0 0 — oTknNtoYeH 195
TemnepaTtypbl U TUN AaT- 1 —tuna Pt100
Yumka Temnepartypbl 2 2- Tna Ni100
3- Tna Ni120
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YcTaHOBOYHLIE U CYM- MHemo- MuH. Makc. | 3aBoa- DencrtBusa Appec
TbiBaeMble NapameTpbl | HUKA 3Hau. 3Hay. | ckas
ycTa-
HOBKa
Temnepatypa OTKIIIO- £es 0 220 180 196
YeHnsa gBuratens
Temnepatypa npeny- = 0 220 170 197
npexneHus
Koppekuusa temnepaty- | [2c -9 9 0 198
pbl BTOPOro gaTyuka
AlB nocne cpabarthbl- CPA 1 2 2 1- AIB nocne cpabaTbiBaHus 3anpe- | 199
BaHWA 3aLWMThbI LLEHO
2- ATlB nocne cpabatbiBaHusi paspe-
LIEHO
Peakuunsi Ha HeucnpaB- [tr 0 1 0 0- npegynpexgeHue u NpoaosKe- 200
HOCTb 4aTYMKOB TEMMe- Hue paboTbl
paTypbl 1- npegynpexaeHne n octaHoBKa
apurarensi
ConpoTuBneHue n3onsauMmn agBuraTtens
3awuTa no MMHUManb- | - d 0 20 5 0-oTkntoveHa 201
HOMY CONPOTUBIEHNIO 5-pgBuratenb He BKNOYaeTcst Npu co-
n3onaumm gsuraTtens NPOTUBMEHUN U30MSLMN HXKE
500 kOm, ATB paspeLleHo
10- gBuratenb He BKIOYAETCs NMpu co-
NPOTUBMEHUN U30MALMN HUXKE
1000 kOwm, ATlB pa3spelueHo
15-pgBuraTens He BKMOYaeTCcs npu co-
NPOTUBIEHUN U30MALMN HXKE
500 kOm, AlB 3anpeLueHo
20- gBuratenb He BKOYaeTcs npu co-
NPOTUBMEHUN U30NALMN HUXKE
1000 kOwm, AlB 3anpeLueHo
PasHoe
BkntodeHne pexuma Mu- | § in 0 1 1 0-pexxum oTKNoYeH 202
HUManbHOro KoNM4ecTea 1-pexnm BKIKOYEH
YCTaHOBOYHbIX NapameT- M3meHeHne pexrma BO3MOXHO
poB TOJbKO B peXnme Hanagyunka
lNokasaHusa Ha nHauka- | § P 0 2 1 0- nuHenHoe HanpsikeHne Uab 203
Tope YB3 fo Bkntove- 1-conpoTtumeneHune naonauum rid
HWs gBuratens 2-06paTHbIi oTcyeT BpemeHun AlNB
Pexum nHgukaummn na- =31 0 1 1 0-3Ha4eHVe napameTpa BbIBOAUTCH 204
pameTpa HenpepbIBHO
1-3HayeHne napameTpa BbIBOAUTCH B
TeyeHne 15 ¢
Pexunm paboTbl doyHK- rrS 0 2 0 0-pene ucnornb3yeTcs Kak pene cur- 205
LMOHanNbLHOro pene Hanusaumm
1- pene 1cnosnb3yeTcs Kak perne
BpEMEHM (BKMNoYaeTCs Yepes Bpewms,
3afjaHHOe napameTpom Irt nocne
BKIMIOYEHMS penie Harpysku)
2-pene ncnonb3yeTcsa A51s Nepeknto-
YeHusa gBuraTens 3gesga —Tpeyronb-
HUK (Yepes Bpems rrt (agpec-206)
BbIKIIOYAETCA pene Harpysku, a ve-
pes Bpewms rrt(agpec-206)+Ftt(agpec-
218) BknoyaeTcs OyHKUMOHanNbHoe
pene).
Bpemsa Tanmepa, ¢ rrk 0 300 30 cMm. N2, n3 napametpa [ [17] 206
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YcTaHOBOYHLIE U CYM- MHemo- MuH. Makc. | 3aBoa- DencrtBusa Appec
TbiBaeMble NapameTpbl | HUKA 3Hau. 3Hay. | ckas
ycTa-
HOBKa
MonHoe Bpemsi paboTbl | kbl 0 999 0 *Npun Nnepegaye AaHHbIX No MHTepden- | 207
YCTPOWCTBA, CYyTKU cy MODBUS Bpewmsi paboTbl nepeaa-
eTcs B Yacax
Bpemsa HapaboTku agu- | ELO 0 999 0 *rpu nepefaye gaHHbIX No nHTepdgen- | 208
ratens, CyTku cy MODBUS Bpewmsi paboTbl nepeaa-
eTc4 B Yacax
Kog poctyna nomne3o- Loc 0 9 0 0 — knaBunaTypa pasbnokupoBaHa 209
BaTens 1-9 — naponb nonb3oBaTens
Kog moctyna Hanagun- | PAS 000 999 123 000 — gocTyn Ha ypoBeHb Hanagyunka | 210
Ka — paspeLLeH
000-999 — naponb Hanag4yvka
BoccraHoBneHuve 3a- PPP 0 1 0 Mocne 3anucu 1 1 BbIxoade 13 pexnma | 211
BOJCKMX NapameTpoB YyCTaHOBKM NapaMeTpoB — 3aBOACKME
napameTpbl BOCCTaHOBMEHbI
MapameTpbl nocnegoBaTenbHOro uHtepdenca (RS-485/ RS-232)
KoMMYyHUKaLMOHHbIN rSA 1 247 1 212
agpec YB3
CkopocTb nepegaun 55 0 1 0 0: 9600 6opa; 1: 19200 60p; 213
M3meHeHne ckopocTu nepeaaym npo-
N3onaeT TONbKO NOCHE BbIKNIOYEHNS U
NMOBTOPHOrO BKMOYEHUSA NUTaHWS
Peakuns npeobpasoBa- | ~5P 0 3 0 0- NpodomKeHne ¢ OTCYyTCTBUEM 214
Tenga Ha NoTepio CBA3N npegynpexaeHus
1- npepynpexaeHne n Npogorxe-
Hue paboTbl
2- NnpegynpexgeHve n ocTaHoBKa
asuratens ¢ paspelueHvnem AlB
nocrne BOCCTaHOBMNEHMWS CBA3U
3- npegynpexaeHne n ocTaHOBKa
asuratens ¢ 3anpewieHmem AlB
nocne BOCCTaHOBMNEHMWS CBSA3U
OGHapyxeHue npesblwe- | ~50 0 120 0 0-3anpeLueHo 215
HUS BPEMEHN OTBETA, C
PaspeweHue cBasm YB3 | ~PP 0 2 0 O- cB43b 3anpelleHa 216
no nocneposaTensHOMY 1- cBs3b Nno RS-232
KaHany 2- cBg3b no MODBUS
Bepcus ycTtpoicTtea rEL 21 217
MapameTpbl pexumMoB (hyHKLMOHANLHOrO pene
Pexnm 3Be3aa-TpeyrosibHUK.
lMepekntoyeHune, ¢ FEE 0,1 2,0 0,4 Bpems mexay BblkMo4eHnem pene Ha- | 218
rPY3Kn N BKITOYEHNEM DYHKLMOHASb-
HOro pene
O6pbIB ha3sbl (pa3) aBuratenss c KOHTPOSIEM MO TOKY
3agepxka cpabaTtbiBa- 1bE 0,3 10 0,5 219
HWUS 3aLLUTLI MO 06pbLIBY
daskbl (das), ¢
PaspelueHne paboThl br 0 2 1 0-paboTta 3awmThl 3anpeLyeHa 220

3aLWmThl

1- paborta 3awuThbl paspelleHa, AlB
nocne cpabartbiBaHUSA 3anpeLLeHo
2- paboTa 3awmThl paspelueHa, AlB
nocne cpabartbiBaHUs paspeLleHo
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YcTaHOBOYHLIE U CYM- MHemo- MuH. Makc. | 3aBoa- DencrtBusa Appec
TbiBaeMble NapameTpbl | HUKa 3Hau. 3Hay. | ckasl
ycTa-
HOBKa
OuCcTaHUMOHHBIV NyCK U | did 0 2 0 O-gucTaHUMOHHOE yrnpasrneHue 3a- 221
OCTaHOB ABuraTens no npeLleHo
UHTepdency RS- 1-AnCTaHUNOHHOE ynpaBreHne pas-
232/RS485 peLleHo, Nyck Asuratens nocne no-
Aaun nutaHua Ha YB3 paspelueH
2- ANCTaHUMOHHOE yrpaBsneHue pas-
peLueHo, NycK ABurarterns nocne no-
Aaum nutaHua Ha YB3 3anpelteH oo
nogayn kKoMaHabl Ha AUCTaHUNOHHOE
BKIKOYEHME
YnpaBneHue no aHanorosomy Bxoagy: "0-20 mA"
BepxHuii nopor, MA Rk 0 20,0 10,0 222
HwxHun nopor, MA A b 0 20,0 1,0 223
AnropuTtm ynpasnenus | A A 0 2 0 0 — ynpaBrieHne OTKINIYEHO 224
1 — aBuraTtenb BbIKMOYaeTCs Npu
TOKE BblLLe BEPXHEro nopora 1 BKINo-
YaeTCs NPU TOKE HUXKE HUDKHErOo MNo-
pora
2 - gBuraTtenb BKNIOYAEeTCH Npu Toke
BblLLIe BEPXHEro nopora 1 BbIKMoYa-
€TCS NPU TOKE HUXE HWKHEro nopora
3aHeceHue B XXypHan A E 0 1 0 0 — oTkNtoYeHMe aABuraTens cunTtaeT- | 225
aBapwui CSl aBapuen, Ho B XXypHan aBapumn He
3aHocuTCs
1 — oTKNtOYeHWe aABuraTens cynTaeT-
Csl aBapuen 1 3aHOCUTCS B XXypHar
aBapwum
YnpaBneHue no aHanorosomy Bxoay. "0-10" B
BepxHui nopor, B RUE 0 10,0 5,0 226
HwxHwuiA nopor, B Atk 0 10,0 1,0 227
AnropuTtm ynpasnenusa | AUA 0 2 0 0 — ynpaBrieHne oTKNio4YeHo 228
1 — aBuraTtenb BbIKMOYaeTCs Npu
HanpsXeHUn BbllLe BEpPXHEro nopora
W BKMNOYaETCS NPU HaNpsXXeHUnN Hu-
Xe HWKHero nopora
2 - gBuratenb BKNOYaeTca npu
HanpsXeHUn BbllLe BEPXHEro nopora
W BbIKMNOYAETCHA NPY HanpsXXeHuu
HWXe HKHEro nopora
3aHeceHue B XXypHan RUE 0 1 0 0 — oTKNOYEeHME aBUraTensa cumtaeT- | 229
aBapwui Cs1 aBapuven, HO B XXypHan aBapun He
3aHocuTCs
1 — oTKMOYEHWe aBuraTtens cumMTaeT-
Csl aBapuen 1 3aHOCUTCA B XKypHan
aBapwum
KoHTponb ncnpasHoctn | L 0 1 1 O-BbIKNIOYEH 230
BHeLHero M1 1-BKNOYEH

1.2.4 OpraHbl ynpaBneHus n rabapurtHbie pasmepbl YB3
OpraHbl ynpaBneHus n rabaputHble pasmepbl YB3 npuBefeHsbl Ha pycyHke 1.1.
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1 — kpacHbin ceeToanoa YCTAHOBKA - ropur, koraa YB3 HaxoguTcs B peXXMMe yCTaHOBKW NapaMeTpoB
2 - 3eneHbin ceetoanon HAIMPY3KA - ropuT, korga pene Harpy3ku BKIIOYEHO
3 - 3eneHbi ceeTogmog PEJIE - roput, koraa dpyHKUnoHansHoe pene BKITYEHO
4 - 3eneHbin ceetognogd PMKYTI1 - roput, koraa YB3 HaxoauTcs B pexvnme PMKYT]
5 - TpexpaspsagHbIi MHAMKATOP MHEMOHUKM NapameTpa:
- TOYKa B MnagLliemM paspsge uHgukatopa roput, korga YB3 HaxoguTcs B pexnme yCTaHOBOK Hanaguuka;
- TOYKa B cpedHeM paspsge MHAuKaTopa ropuvT, Korga 3HavyeHwe yCTaHOBOYHOrO napameTpa 3alluLieHO naponem
Hanaguuka;
- TOUKa B cTapllem paspsae MHAMKaTopa ropuTt, Korga yCTaHOBOYHbIN napameTp He BXxoauT B cnncok PMKYTI
6 - TpexpaspsaaHbI MHOVKATOP 3HAYeHUst napamMeTpa
7 — cuHun ceetoanon OBMEH - ropuT, korga noet obmeH gaHHbiMu ¢ MK
8 — kpacHbI cBeToanon ABAPUA:
- NPV BbIKIMKOYEHHOM perne Harpysku: ropuTt, koraa YB3 HaxoauTca B COCTOSHMM aBapvu (MUraeT ecnv rnocrne aBa-
pun Bo3MoxxeH AlB);
- NPV BKMOYEHHOM pene Harpysku — Muraet, Korga ABuraternib HaxoguTcs B COCTOSIHMM MEpPErpysku no Makcu-
MarbHOMY TOKY UK TEMNSIOBOW Neperpyske, HO BPEMsI OTKITHOYEHMS pene Harpysku eLe He HacTynuno
9 - pasbem gnsa nogkntoveHusa YB3 k MK no RS-232
10 - 3eneHbIn ceeToamod 3/T roput, korga dyHkuuoHansHoe pene YB3 pabotaeT B pexume 3Be3ga-TpeyronbHUK
(n.2.4.3)
11 - 3eneHbIi cBeTogmog PB roput, koga dyHkumnoHansHoe pene YB3 paboTaeT B pexunme pene BpeMeHu

N
12 - kHonka #N (B TekcTe BBEPX) - nuctaHne nHanumpyemblx napameTpoB B pexume NpocMoTpa napameTpoB U nu-
CTaHMe MEHI0 B PEXMME YCTAHOBKU NapaMeTpoB

13 - kHonKa 3 (B8 Tekcte BHUB) - nuctanne nHaMumpyembix napaMeTpoB B PeXMMe NPocMOTpa NapameTpoB U Nu-
CTaHVe MEeHI0 B PEXMME YCTaHOBKM NapaMeTpoB

14 - kHonka 3an/C6p/Bblb - 3anMcb NapamMeTpoB B pexunMe YCTaHOBKW, MepekmnioyeHne rpynnbl oTobpaxaembix na-
pamMeTpoB B pexvme NpocMoTpa, copoc

15 - kHonka YCTAHOBKA - BkntovyaeT pexxmm yCcTaHOBKU NapaMeTpoB

Mpumeuyanue- 72 _grekcre 3/T

PucyHok 1.1 - OpraHbl ynpaenenusi u rabaputHble pasvepsl YB3
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1.2.5 ®yHKUUM 3aWUTDI
1.2.5.1 Buabl 3awmT
YB3 BbINOMHAET cneayoLwme Buabl 3alMT SNeKTpoaBuraTenen:
-MakcumarnbHasa TokoBasi B hasax;
-OT 3aMblKaHUI Ha 3emrto (MO TOKY HyNeBOW NocrefoBaTeNIbHOCTH):
-Mo TOKY 0OpaTHOW NoCrenoBaTENbHOCTY;
- MO NPEBbILLEHNIO KPAaTHOCTU KO3hduLmMeHTa obpaTHOM NOCNeAoBaTENBLHOCTM NO TOKY K KOSMMULNEHTY
obpaTtHol nocrnegoBaTeflbHOCTM MO HAMNPSKEHWIO;
-MO TenroBOW Neperpyske;
-MMHMMarbHas TOKoBasi B dhasax;
-3aTsHYTbIN NycKk (6rokmpoBka poTtopa);
-OT neperpesa 0O6MOTOK;
-0 MUHUMASTbHOMY FIMHEMHOMY HaMNpPSXKEHWUIO;
-N0 MakCUManbHOMY FIMHENHOMY HaNPSXKEHWUIO;
-0 NePEeKOCy NMMHENHbIX HanpskeHnn (0OpaTHOM NOCNeAoBaTENbHOCTY NO HAMNPSKEHNIO);
-0 HapyLLeHMIo nopsaaka YepenoBaHns ¢as;
-0 MMHUMAIbHOMY COMPOTUBIIEHWNIO N30MALMN OOMOTOK ABUraTens;
-KOHTPOSb UCnpaBHOCTK BHeLHero MIT.

1.2.5.2 MakcumanbHasa TOKoBas 3awmrta

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

3awuTa MmeeT BbIOEPKKY BpeMeHU. Bbigepkka MoXeT OblTb HE3aBUCUMOW (NMOCTOSIHHOW) Ui 3aBUCMMOMN (06-
paTHO 3aBMcumon - SIT; oyeHb obpaTHO 3aBucumon - VIT munu LTI, upessbliyanHo obpatHo 3aBucumon - EIT; ynbT-
pa obpaTHo 3aBncumon-UIT, Belgepkka Tuna RI) - kpueble npuBeaeHs! B [punoxeHun 1.

Mpu 3alumTe C HE3aBUCUMOW BbIOEPKKON BPEMEHWN ABUraTenNb OTKIOYAETCs, €Crv TOK No ogHoM u3 a3 6onb-
e 3afaHHOro B TedeHue BpeMenn T (napameTtp “1 “ 7).

t A

Is =“ 5" (kpaTHOCTb cpabaTbiBaHus) * “ ind” (HOMUHANBHBIV
TOK ABuraTens) , a T - BpeMs 3aAepXku cpabaTbiBaHWNS 3auUThI

Mpumep. Mpn 75 =4.0, nd =10, <t =10.0, gBuratenn
BbIkMtoumnTCcs Yepe3 10 cek, nocne Toro Kak oAunH 13 asHbIX TOKOB
S npesbicuT 40 amnep.

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

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

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

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

B npunoxeHun 1 npuBeaeHsbl rpadmkn 4ns NOCTOSAHHON BPEMEHU paboThl 3aluThbl, paBHon 1 cekyHae
(napameTp “ °E”). MNMpn ycTaHOBKE APYroro 3Ha4eHUsi NMOCTOSIHHOW BpeMeHU, Bpemsi cpabaTbiBaHus 3aLUUTbI

N3MEHSIETCA NPONOPLIMOHANbHO MOCTOSIHHOW BpeMeHU (Hanpumep, npu “ “E’=10 cekyHa Bpemsi cpabaTbiBaHus 3a-
LWMTBI MPY TAKOW XKe KpaTHOCTM TOKOB yBenuuutcd B 10 pas).
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1.2.5.3 3awmTa oT 3aMblKaHM Ha 3eMI1I0;

-3anyckaeTcs, Koraa TOK 3aMblKaHWs Ha 3eMMo AoCTUraeT ycTaBku cpabatbiBaHua (napameTp “ 1-57);

-OBuraTenb OTKIIOYAETCS, eCrin TOK 3amblkaHus Ha 3emMnto Gonblue 3agaHHOro B TedeHune Bpemenn T (napa-
meTp “ i_t”).

1.2.5.4 3awwuTta no ToKy obGpaTHOW nocnenoBaTeNibHOCTU (MepeKkocy) 3anyckaeTcs, Korga cocraBnstoLLas
obpaTHOM nocnegoBaTenbHOCTU Gonblue ycTaBku (MapameTp “@5”) n oTknovaeT asuraTtens, Korga BpeMsi 3Toro
npeBblWeHNst bonblue 3agaHHoro (napameTp® wak”).

Ecnu BkntodeH aHanua npuynHbl cpabaTtbiBaHus 3awmTbl ( (dr=1), To npy cpabaTbiBaHWM 3aWUThI MO NPEBbI-
LEeHNO Toka obpaTHOWM NocnefoBaTeNbHOCTM HE M3-3a NMEPEKOoca NMHEWHbIX HanpshkeHW (B STOM criyyae npef-
nonaratoTca Henonagku B asuratene) AlB nocne cpabaTtbiBaHMs 3awwmTbl He OyaeT (He3aBUCMMO OT 3HAYeHUsI na-
pameTpa “ or”).

KoathduumeHT obpaTHOM nocrnenoBaTeNbHOCTM MO HAanpPshKEHWUO (TOKY) SIBNSIETCA XapaKTEPUCTUKOW HECUM-
MeTpUMM TpexdasHoro HanpsbkeHust (Toka). MpubnmkeHHO koadhduuMeHT obpaTHOW MocrnenoBaTernlbHOCTU MO
HanpsKeHuto onpeaenseTcs no opmyne:

Koui= M 1100,
1)
roe U,y — AENCTBYIOLLEE 3HAaUYEHUE HanpshkeHUst obpaTHOM NocnefoBaTeENbHOCTU OCHOBHOWM YacTOTbI
TpexdasHol cUCTEMbI HANPSHXKEHWIA B i-OM HabnogeHun, B;
Uini- — AENCTBYIOLLEE 3HAYEHNE HanpsXKeHNs NPsiMoW NocneaoBaTeNbHOCTM OCHOBHOM YacTOTbl B
i-om HabnogeHuu, B.
U,y BbluMcnseTcsa no npubnmkeHHon dopmyne:  U,;)=0,62*(Un6(1)i) — Unm(1)i),

rae Un6(1)i, Uam(1)i — Hambonbluee N HanMeHbLlee OEACTBYIOLLME 3HAYEHWS U3 TpexX MexaydasHbix Hanpsike-
HUM OCHOBHOW YacToThI B i-OM HabnogeHuu, B.

KoagpdhmumeHT obpaTHOM nocnenoBaTenbHOCTU NO TOKY Ky BIMUCIIAETCA aHanormyHo.

Ecnu nepekoc TOKOB Bbi3BaH He MEPEKOCOM HanpshKeHus, TO onpeaenseTca HeucnpaBHOCTb Apuratens. [Ons
onpegeneHns NpU4MHbl NEPeKoca TOKOB BbIYNCASETCS KPAaTHOCTb OTHOLWEHMS KoaddmumeHTa obpaTHon nocneno-
BaTENbHOCTM NO TOKY K KO3dhduuMeHTy obpaTHOM nocnegoBaTenbHOCTU MO HanpsbkeHuo (Kyi / Koy). W, ecnn
KpaTHOCTb BonbLue 3HayeHus napameTpa “i0S”, To ABuraTens HENCNPaBEH.

1.2.5.5 3awmTta no MMHUManbLHOMY ¢ha3HOMY TOKY:

-3anyckaeTcs, Korga TOokM Bcex Tpex das nagarT HuMKe ycTaBku (napameTp “i - 5”) n oTknovaeT gsuraTens,
Koraa BpeMsi 3TOro nageHust 6onblue 3agaHHoro (napameTp” .k 7);

-He aKTUBHa, Korga Tok Harpysku meHblle 10% In (korga ymeHbLUeHMe ToKa BbI3BaHO OTKMOYEHMEM OBuUraTens,
a He yMeHbLLEeHMeM ero Harpysku);

-MMeeT CBO He3aBuCUMYIO Bbiaepxky AlNB (napameTp “Akn”).

1.2.5.6 3aTAHYTbIN NYCK 1 ONOKMpPOBKa poTopa.
MpuHUMN paboTbl 3aLWNTLI N0 3aTAHYTOMY NMYCKY M GIIOKMPOBKE poTopa NpuBeaeH Ha pucyHke 1.4.

1
I
E
I
0.1 in
A 0.1 in
E[EMA 1 !
SATRHYTOMD | | er 1 EpEMR
myCEa o L AETRKYTONS
! ) .
B 1 Yy CES " !
;PE@E:“! ! : ONCEMpOEES ié |
poToRS poTopa :
Crmyresi HOPMENEHOND My GES Crmrsaih 3aTREYTONG My CES
|
h [m /_,_—
P
07 i Proamme- dab
EpEWE HI ] H
N o |
EITRKYTOND § =T !
My CES : i
GnoEMpoEES | ! :
poTOpa H

Cryusih GROEMpOEEN POTORSE

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

TeyeHne nepuoga BpeMeHn 6orbluero, YeM Bblaepka BpemMenn LT (napameTp “PbE”).

1.2.5.7 3awmTa no TensIoBON neperpyske

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

- [0 NepBOro BKIOYEHUSI ABUraTeNb Oblil XONOAHbIM;

- npw paboTe ABuraTens BblaensieTcs Tenno, NpornopuMoHanbHoe KBagpaTty Toka;

- Mnocrie OTKIKYeHMs ABUraTens MaeT ero OCTbIBAaHNE MO SKCTMOHEHTE.

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

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

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

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

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

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

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

- BpemeHnu AlB.

Moabupas pasHble BpemeHa AlB ¢ y4eTOM TEnnoBOro rucrtepesnca, MoXXHO A0OUTLCA OrpaHnYeHnst Konuye-
CTBa MYyCKOB B €QUHULY BPEMEHWU, T.K. NPU NOBTOPHO-KPATKOBPEMEHHOM pexmnme paboTbl ONOK 3anoMUHaAET KOMu-
YeCcTBO Tenna, BblaensemMoe npu nycke gsuratens.

o TIT2
8
7 I/lH — KpaTHOCTb TOKa OTHOCUTESIBHO HO-
. MWHanbHOro;

T/T2 — dpakTnyeckoe Bpemsi cpabaTbiBa-
5 HWA OTHOCUTENbHO T2 (BpeMeHn cpabaTbiBaHMsA

Npv ABYKpaTHOW neperpyske.

(]

PucyHok 1.5 - Toko-BpemeHHas xapaKTepucTuka

1.2.5.8 3awmTa OoT NneperpeBa 06MOTOK

B 3aBMcMMOCTM OT BbIGpaHHbIX YCTABOK 3aliuTa MOXeT paboTaTb MO NEpBOMY BXOAY CO CreayllmMn Temne-
paTypHbIMK JaTYMKaMM:

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

2) ¢ patunkamun Tuna PTC (1kOm npu 25 °C) (Npu Mcnonb3oBaHMM 3TOro0 AaTymka usMmepsemMas Temnepartypa
He MoxeT 6biTb 6onbwe 100 °C).

Mo BTOpoMy BXxoay 3awmTta paboTaeT ¢ TemnepaTypHbiMu gatyunkamm tuna Pt100 (nnatuHosbii, 100 Om npu
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0 °C) unum Ni100 (Ni120) (Hukenesbii, 100 Om (120 Om) npu 0 °C) B cooTBeTCTBMM cO cTaHdapTamu MOK 60751 u
DIN 43760.
3awuTa no BTOpomy BXoay:
- 3anyckaeTcsi, Koraa KoHTponvMpyemas Temnepartypa bonbLue ycTaBky;
- UMeeT [Be He3aBMCUMbIX YCTaBKW: YCTaBKy aBapuMHON CUrHanNmM3aLmmn 1 ycTaBky OTKMOYEHUS.
3awwTa onpeaenseT criydam obpbiBa 1 KOPOTKOIO 3aMblKaHUA TemnepaTypHbIX 4aTYMKOB:
-00pbIB Npu Temnepatype 6onbLue 220 °C;
-KOpPOTKOE 3aMblkaHue Npu TemnepaTtype MeHblle MuHyc 45 °C.

1.2.5.9 3awmTa No HanpsAXKEeHUo

B sawmTax no HanpskeHnto YB3 nepen BKIOYEHWEM HaArpysku NpoBepsieT COOTBETCTBME NapamMeTpoB Hanps-
XEHUs ycTaBkam Monb3oBaTens M, B 3aBMCMMOCTM OT pe3ynbTaToB, paspellaeT nvbo 3anpeluaeT BKINOYEHUe
Harpysku. locne BKMOYEHUA HArpysku KOHTPOMb MO HAaMpsKEHWsIM COXPaHSIeTCs, HO pelleHne Ha OTKMoYeHue
NPUHMMaeTCH No TOKaMm.

K 3alimTam no HanpspkeHMsiM OTHOCATCS:

- M0 MUHUMAanbLHOMY FNIMHEMHOMY HanpsbkeHuo (cpabaTtbiBaeT, ecnn XoTs 6bl OAHO U3 NIMHEMHbIX HanpsXXeHWUNn
MeHbLUE ycTaBku (napameTp “U.5") B TeueHne BpeMeHu, 3agaHHoro napameTpom “U.k™);

- MO MakCMMarnbHOMY MMHEWHOMY HanpskeHuio (cpabaTbiBaeT, ecrnm XoTs Obl 04HO M3 NNHENHBIX HaMNPSKEeHUN
Gonblue ycTaBku (napameTp “U°5”) B Te4eHUe BpeMeHW, 3agaHHoro napameTpom “Ut”);

- MO nepekocy NWHENHBbIX HanpshkeHu (cpabaTbiBaeT, ecnu pasHuua Mexay delicmeyrowuMu 3Ha4YEHUSIMU
NMHENHbIX HanpskeHun 6onblue ycTaeku (napameTp “U"S”) B Te4eHne BpeMeHu, 3agaHHoro napameTtpom “U'E”).

1.2.5.10 3awumTa no nopsaaky YepenoBaHus ¢as cpabaTbiBaeT Npy HapyLLeHUN nopsaka YyepenoBaHus gas,
OTKNIOYaeT Asuratens U 6GNokMpyeT ero AanbHenLyo paboTy.

1.2.5.11 3awmTa N0 MMHUMaNbHOMY CONPOTUBIIEHUIO N30NALUM OOMOTOK ABUraTens

Mocne nogayn HanpsxkeHUst Ha 6NOK Nepea BKNIOYEHNEM BbIXOOHOMO penie NpoBepsieTCs YpOBEHb U30NSLMM
0OMOTKM cTaTopa OTHOCMTENBHO Kopnyca. YpoBeHb U30MsLmMm 06MOTKM cTaTopa OTHOCUTENBHO Kopryca Takke
npoBepsieTcs, Korga pene Harpysku BKKYEHO, HO Toku Apuratens meHee 10% HOMUHaNLHOrO Toka (B 3TOM Chy-
yae NpUHMMAaEeTCH peLLeHre, YTO ABUraTerb BbIKITHOYEH).

Mpu r d=5 (15) Harpy3ka He BKOYaETCs, ecnu conpoTtusneHme nsonsummn Huke 500 + 20 kOm, a npu r d=10
(20), ecnn Hmxe 1000 + 50 kOMm. Mpu r d=5 nr d=10, Harpyska BKMOYMTCS NOCHE BOCCTAHOBIIEHWSI COMPOTUB-
neHnsa nsonsaumm n nctedeHnm spemenmn AMNB. MNpur d=15 nr d=20 AlB He bygerT.

1.2.5.12 3awuTta no o6pbLIBY (NponagaHuto) ¢asbl (pa3) aoBuratens cpabatbiBaeT, eCrv Ha 0gHOM U3 a3
asuraTtens Tok 6onblue 10% oT HoMuHanbHoro (napameTp “t nd”), a No Nbon u3 octanbHbIX a3 asuratens
MeHbLUe 7% OT HOMUHANbLHOrO TOKa ABuraTerns.

1.2.5.13 KoHTponb ucnpaBHoctu BHewuHero MI

YB3 onpegensaeT Hannyme TOKOB ABUraTens npu OTKMIOYEHHOM perie Harpy3ku (Npy OTKNIOYEHHOM perne
Harpysku n oyHKLMOHAINBHOM perne B pexvMe 3Be3fa-TpeyronbHuk). B aTom cnyyae 6rok MHanuMpyeT aBaputo
BHelwHero MI1, BknoyatoLwlero Asuratens, A0 TeX Nop, Noka 6ok He ByaeT BbIKIOYEH MU OTKMOYEH KOHTPOIb
TOKOB [OBuraTtens npu oTKYeHHOM pene Harpy3ku (napametp LL « =0).

1.3 KOMIMNEKTHOCTb
KomnnekT noctaeku npmeeneH B Tabnuue 1.7.

Tab6nuua 1.7 - KomnnekT nocrtaBku

HanmeHoBaHue CokpalyeHue
Bnok YB3-302 YB53-302
OuddepeHumnanbHbin TpaHcopmaTop (TpaHcdopmaTop HyneBow nocneno-
BaTeNbHOCTK)
Kabenb cBsasu ¢ K no RS-232* KC-01
TemnepatypHbin gatymk (Tunel- Pt100, Nil00, Nil20) * Pt100, Ni100, Ni120
*NocTaBnaTCA MO COrNacoBaHWIO C NOTpedbuTenem

1.4 YCTPOWCTBO U PABOTA

YB3 ABNseTCAa MUKPOMNPOLIECCOPHBLIM LIMGPOBLIM YCTPONCTBOM C BbICOKOW CTEMNEHBHD HAAEXHOCTU N TOYHOCTMW.
OnepaTtrBHOro NUTaHusA He TPebyeTca — KOHTPONMPYEMOE HanpshkeHne ABMSeTCA OAHOBPEMEHHO
HanpsKeHNEM NUTaHMUS.

YB3 nmeeT Tpu BCTPOeHHbIX TT, Yepes KoTopble NPoaeBatoTCs cUoBble hasHble NpoBoAaa.
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2 UCNOJIb3OBAHUE MO HASHAYEHUIO
2.1 MEPbI BE3OINACHOCTH

3AMPELLAETCS SKCMNYATUPOBATb YB3 B YCITOBUSAX BbICOKOW BNIAXKHOCTW.

SAMPELWAETCA 3KCINYATAUNA YB3 C MEXAHUYECKNMUW MOBPEXOEHUAMKU KOPITYCA.
HE OONYCKAETCA NOIMNAJAHME BObl B YBS.
YB3 He npegHasHayeH anst skcnnyatauumn B yCnoBmsax BMbpauumn n yaapos.
He ponyckaeTcsa nonagaHune BriarM Ha BXOOHbIE KOHTaKTbl KNEMMHbIX KONTOAOK U BHYTPEHHME 3n1eMeHTbl YB3.
He ponyckaetcs ncnonb3oBaHne YB3 B arpeccuBHbIX cpedax C COAepXXaHWeEM B BO34yXe KWUCIOT, LLeroyen,
Macen uT. n.
Mpwn cobntogeHun npaewn akcnnyataumn YB3 6e3onacHo ans ncnonb3oBaHus.

2.2 YIMNPABJEHWE YB3
2.2.1 YB3 nmeeT NATb PEXXUMOB yrnpaBreHUs:
-6noknpoBaHusa KnaemnaTtypbl;
-MWHUMAaribHOIO KONMMYeCTBa YCTaHOBOYHbIX NapameTpoB (ganee B Tekcte PMKYI);
-YPOBHS Monb3oBaTens;
-YPOBHS Hanag4vka;
- ANCTaHLMOHHOIO yNpaBneHus.

Bo Bcex pexxmmax paboTbl BO3MOXEH:

- MPOCMOTP U3MEpPSIEMbIX U OTODpaXkaeMblx napameTpoB (Tabnuua 1.4). JluctaHme napaMeTpoB BbIMNOSHS-
eTcsa kHonkamu BH3 u BBEPX;
- MPOCMOTP KypHana asapun (n.2.4.6).

2.2.2 Mpwn 3a6n10KNpPOBaAHHON KNaBMaType HEBO3MOXEH NPOCMOTP U U3MEHeHne NporpaMmMupyemMbix na-
pameTpoB.

Mpwn 3abnokupoBaHHON KraBuatype, HaxaTtne kHornku YCTAHOBKA npuBoaMT K MOSIBNIEHMIO Ha MHAMKATOpe
coobuweHusa "LOC". [Ins pa3bnokupoBaHns KnaBmaTypbl HE06XoanmMo NoBTOPHO HaxaTtb kHonky YCTAHOBKA. 3a-
ropaetcsa ceetoanog YCTAHOBKA, a Ha nHankatope muraeT “0”. KHonkamn BBEPX n BHN3 HabupaeTcs umdpa
napons nonb3oBartens ot 1 oo 9 n Haxmmaetcsa kHonka 3AlM/CEP/BbIb . Ecnn naponb BepeH, knaBvnatypa pas-
6nokupoBaHa. Ecnn nocne pasbnokMpoBaHMS KrnaBuaTypbl HE HaXXMMaeTCsl HU OdHa KHormka B TeveHue 15 ¢ u
yCTaHOBKa DNOKMPOBKM HE CHATa Nonb3oBaTenem, knasmaTypa cHoBa b6nokmpyeTcs.

MpumedyaHue - Ecnn kakon-nnbo gaTymk TemMnepaTypbl OTKOYEH NPOrpaMMHbIM cnocobom, TO BMECTO 3Have-
HWs TemnepaTypbl (CONPOTMBIEHMS) HA MHAMKATOP BbIBOAMTCS “not”.

2.2.3 Npwn pa3bnoknpoBaHHOM KlaBuaType BO3MOXHO:
- pabota B PMKYTT;
- M3MEHeHWe 1 NPOCMOTP NapaMeTpoB YPOBHSA NOMb3oBaTeNs;
- NPOCMOTpP NapameTpoB YPOBHSA Harnagyuka.
2.2.3.1 PMKYT1 npegHa3Ha4eH gns ynpolieHus paboTtbl obcnyxmsatoLlero nepcoHana ¢ Yb63.
[ns nepexoga YB3 B PMKYT1 Heobxoanmo ycTaHOBUTL napaMeTp S in=1 nnu BbINOMHUTb YCTAHOBKY 3aBOACKMX
napameTpos (n.2.2.4). MNpu pabote YB3 B 3TOM pexnme roput 3eneHbii ceetognoa  “PMKYTT”.
B PMKYTI gns HopManbHoi paboTbl 6r10Kka AOCTAaTOYHO YCTAaHOBUTL CrieayloLlme napameTpbl:
- 1N TT (BHELHUIA NN BHYTPEHHUN);
- HOMMUHanbHbIM TOK TT (ycTaHaBnuBaeTcd, ecnn TT BHELUHWNA);
- HOMMHanbHbIA (paboynin) TOK ABUraTens.
Pa6bota B PMKYI1 otnunyaetca ot paboTbl Ha ypoBHE NOMb30BaTeENsA TEM, YTO MapameTpbl, HE BKIHOYEHHbIE B
cnvcok PMKYTT1, npuHuMatoTcs paBHbIMW 3aBOACKAM YCTaHOBKaM.

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

MapameTpsbl, HE BKIOYEHHBIE B CMIMCOK B 3TOM pEXMME, HE N3MEHSIIOTCA 1 He npocmaTpuBatoTcd. PaboTa ¢ na-
pameTpamMu, BKMOYEHHbLIMU B CMIMCOK Takas Xe, Kak U Ha YpOBHe norib3oBaTtens.

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

Mpn BbikntoyeHnn pexmuma PMKYIT (yctaHoBke napametpa 5 in=0) ceetogmon “PMKYI1” racHeT. B pexume
nosb3oBaTens BbIBOAUTCSA BECb CMNCOK NAapaMeTpoB, HO AN USMEHEHUSI NapaMeTpa HeoOX0AMMO:

-kHonkamu BHN3 n BBEPX BbIOpaTh BKMOYaeMbIi napameTp;

-HaxaTb ogHoBpeMeHHO kHomnku BH3 n BBEPX (momkHa ucyesHyTb TOYKa B CTaplUeM paspsie uHaukatopa
MHEMOHUKN).

2.2.3.2 smeHeHMe N NpoCMOTP NapamMeTpPoOB YPOBHA Nosib3oBaTesns

[na npocmoTpa n n3aMeHeHusi NapameTpoB YPOBHSA Norib3oBaTtens Heobxoammo HaxaTb kHornky YCTAHOBKA,
npu aTom 3aropaetcs ceetoanog YCTAHOBKA. JluctaHne napametpos kHonkamu BHA3 n BBEPX, Bxog B M3me-
HeHue napameTpa - kHonka YCTAHOBKA (3HauyeHve napameTpa HauyvHaeT mMuratb), UISMEHEHMNE 3HaA4YeHUsa napa-
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mMeTpa - kHonkamu BHU3 n BBEPX, 3anucb napameTtpa - kHonka 3AlM/CBP/Bblb, nepexon obpaTtHO B MeHIo 6e3
3anuncu — kHonka YCTAHOBKA, Bbixoa 13 MeHio - kHonka 3Al/CBP/BbIB. Mpu oTcyTcTBUM Haxatusa nobon 13
kHonok B TedeHue 30 c, YB3 nepexoauT B UCXOOQHOE COCTOSIHME.
Ecnu nsmeHeHne napameTtpa 3anpeLleHo (ropuT Touka B cpedHeM paspsge WHAMKaTopa MHEMOHUKM na-
pameTpa), TO U3BMeHeHMe 3TOro napameTpa BO3MOXHO TOMNbKO Ha YPOBHE Hanaa4vvka nocne CHATUS 3anpeTa.

2.2.3.3 3ameHeHue u NpocMOTp NapamMeTpoB YPOBHS Hanaa4vmka

Bxop Ha ypoBeHb Hanag4mka

HaxaTb Ha kHonky YCTAHOBKA B TeueHue 5 c. Ecnun ypoBeHb 3aliuLleH napornem, Ha MHOUKATope NosiBUTCA
coobuieHne "PAS". 3aropaetcs ceetoanog YCTAHOBKA, a Ha uHaukaTope 3HaveHus napameTtpa muraet “000”.
KHonkamu BBEPX n BHN3 nocneposatensHo HabpaTb Tpu Lndpbl Napons Hanagyvka ot 1 go 9, pasgensasa Habop
HaxxaTuem kHornku 3AlN/CBP/Bblb. Ecnn naponb He BepeH, 3aroputcs "PAS" ¢ MuraHmem B CTaplUeM paspsige
nHaMkaTopa 3HadeHus u Yepes 15 ¢ YB3 BO3BpaTMTCA B MCXOOHOE COCTOSIHWE, MHaye Ha nHamMKaTope nosBnseTcs
nepBbI NapamMeTp MEHIO Hanaguuka.

Jlnctanne napametpoB kHonkamy BHW3 u BBEPX, Bxog B M3MeHeHue napametpa - kHornka YCTAHOBKA
(3Ha4yeHne napameTpa HauyMHaeT MuraTthb), U3BMEHEHNE 3HaYeHnst napameTpa - kHonkamn BHN3 n BBEPX, 3anucb
napametpa - kHonka 3AlN/CBP/BbIb, nepexon ob6patHo B MeHto 6e3 3anucu — kHornka YCTAHOBKA, Bbixoa u3 me-
Ht0 - kHonka 3Al/CBP/BbIB. Mpu oTcyTcTBUKM HaxkaTust ntobon 13 kHomnok B TeveHne 30 ¢, YB3 nepexoaut B uUc-
XOOHOE COCTOsIHME.

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

Ha ypoBHe Hanaguyuka OOCTYNHOCTb No6Oro napameTpa Ha ypoBHE NoNb3oBaTens MoXeT ObiTb 3anpelleHa
Unu paspelleHa ogHoBpeMeHHbIM HaxaTnem kHornok YCTAHOBKA n BHS. 3anpeT goctyna nHanuunpyeTcs gecs-
TMYHOM TOYKOW B CpeaHEM pa3psage MHAMKaTopa MHEMOHUKMN.

Ha ypoBHe Hanag4ymka BO3MOXHO BKIIHOUYEHME B CNUCOK napameTpoB pexmma PMKYT1 no6oro gononHUTenbHoO-
ro napametpa. [jns aToro Heo6xo4MMO:

-kHonkamu BHN3 n BBEPX BbIOpaTh BKMNOYaeMbli napameTp;

-HaxaTb ogHoBpeMeHHO kHomku BHN3 n BBEPX (gomkHa ncyesHyTb Touka B CTapllem paspsge uHamkaTopa
MHEMOHUKN).

Onsa nckntodeHns napameTpa 3 pexnma PMKYT1 Heob6xogmmo:

-kHonkamu BHN3 n BBEPX BbIOpaTh BkMoYaeMbli napameTp;

-HaxxaTb ogHOBpeMeHHo kHonkn BHN3 n BBEPX.

Ecnn napameTp uckniodeH M3 cnucka napameTtpos pexnma PMKYTT, To B cTapwem paspsiae MHavkatopa MHe-
MOHMKWN FTOpUT AecaTu4Has Touka.

2.2.4 YcTaHOBKA 3aBOACKMX NapamMeTpoB

YcTaHoBKa 3aBOACKUX MapaMeTpoB BO3MOXHA ABYMS cnocobamu.

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

Cnoco6 Btopown. lNpn nogadve nutaumss Ha YB3 yaoepxatb B TeyeHMe OBYX CEKyHO HaXaTbiMW KHOMKK
YCTAHOBKA un 3Al/CBP/BbIb. Bce 3aBoackve napameTpbl, B TOM YMCMe U Naponb Hanagyuka, 6yayT BoccTa-
HOBNeHbI (Naponb Hanagyuka - 123).

Mocne BbINOMHEHUSI NpoLeAypbl YCTAHOBKM 3aBOACKUX napaMeTpoB, YB3 HauyHeT paboty B PMKYTI, B cnucke
KOTOPOro Haxo4AaTcs napameTpbl:

-Tin TT (BHELWHWIA UM BHYTPEHHWIA), EPE;

- HOMUHanbHbIM TOK TT (ycTaHaBnuBaeTcd, ecnu TT BHELWHWI), Enk;

- HOMUHAarnbHbIA TOK ABUraTens, nd.

2.2.5 Copoc aBapumn YB3 ¢ nuueBon naHenu
CO6poc aBapwuii BbIMOSTHSAETCS, €Cv ABUraTenNb BbIKIoYeH. [1ns copoca aBapuii ¢ NMLEBON NaHenn Heobxoan-
MO OHOBpEeMEHHO HaxaTb kHonkn YCTAHOBKA 1 BHU3, npu atom:
- aBapwuu cbpacbiBaloTCs HE3aBUCUMO OT TOro 3anpeLLeHo nnm paspelleHo AlNB (kpome TekyLmnx aBapui u
aBapu1m Mo HanM4Mio TOKOB ABUraTens npu oTkIOYeHHOM pene Harpy3ku Alo );
- otcyeT AlB 3akaHumMBaeTcs;
- MPX OTCYTCTBUM TEKYLLMX aBapuii, BKIOYAETCs ABUraTENb.

2.3 N0A4roToBKA YB3 K NCMNOJIb3OBAHNIO

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

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

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

3) uenun namepenna nsonaumm aeuratens (25,26 - R-iz, R-iz_N) - 0,5 A.
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2.3.1 MNpwn ncnonb3oBaHuM anekTpoasuratens MowHocTbo oT 2,5 kBT go 30 kBT gonyckaeTtca Mcnonb3oBaHue
BCTPOEHHbIX TOKOBbLIX TpaHcopmaTopoB. [na aTtoro Heob6xoAMMO NPonyCcTUTL NpoBoAa, UayLlMe K ABuraTternto, B
OKHa Ha kopnyce YB3 (kaxapbii pasHbI B OTAENBHOE OKHO).

Mpu ucnonb3oBaHun asuratenen 4pyron MOLLHOCTU, MOAKMNIOYUTL TOKOBbIE TpaHcopmaTopbl ¢ HOMUHAMNBHbLIM
BbIXOAHbLIM TOKOM 5 A B COOTBETCTBUN C PUCYHKOM 2.1.

2.3.2 MponyctuTb Yepes anddepeHUmManbHbIN TOKOBLIN TpaHcdopmaTop (TpaHcdopMaTop HyneBon nocneno-
BaTENbHOCTM) BCe TpW (hasHbIX MPOBOAA M NOAKMOYNTL ero K YB3.

2.3.3 [N KOHTPONSA U U3MepeHns U3oNsauUMM ABUratens NoaknioyYnTb KneMMy KOHTPONns nsonauyum 25 Kk ogHoMy
13 BbIXOAHbIX KOHTakToB MI1. Ecnu kopnyc asuratenst He 3as3emreH, UM UCNonb3yeTcsl ceTb C U30NUPOBAHHOM
HenTpanbto, unu K knemme YB3 He nogkntoveH HyneBow NpoBOA, TO MOACOEOUHUTb 3MEKTPUYECKM K Knemme 26
YB3 kopnyc gsuratens.

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

L1

L2

L3
N
[ x11 X1-2 | R % %
KoHT [HanmeHoBaHne y53'302 HaumeHoBaHvne [KoHT o o o
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28 L2 e K2com 2
30| 13 e = Ikono 3
31 N ——————— Ki-I-nc 4
O\o& K1-1-com 5 —
33| GND — [I'Kiino 6
34| B RS-485 ——— IR 7
35| A RS-485 Ot I"Ki2-com 8 ° T1
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Tle 15 T3
44| GND T2b 16 L *
45] AN_I T2e 17
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T3 19
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pPt100 Tt — Tdif b 23
W 50| temp_dat2-2 s

Tdif e 24

1] GND
R2 ﬁt :2 tim datl Rz 2 T4
PTC P Rz N 26 .

X2

[elNe]

HaumeHoBaHue KoHT MM
TxD_rs232 2

RXD_rs232 3
GND_RS232 | 4

MO1
MOTOR AC

Pene K1 — pene Harpysku
Pene K2 — pyHKkuMoHanbHoe pene
PucyHok 2.1 - Cxema nogkntoyeHus YB3

2.3.5 Ons pabotbl ¢ YB3 nepcoHanbHOro KoMnbloTepa B Ka4ecTBe YNpaBristoLLEro UM KOHTPONMpytowero ¢
ncnonb3oBaHuem nporpammbl “MaHens ynpasneHus YBE3-302” Heobxoaumo yctaHoBuTb Ha [1K nporpammy “Ila-
Henb ynpasneHuns YB3”, sanyctue nporpammy setup_cplubz302(Standart)(x.x).exe, rae X.X. — Bepcusi NporpaMmbl.
MoakntounTtb pasbem “RS-232” Ha nuueson naHenu YB3 k pazbemy RS-232 [1K kabenem KC-01 n yctaHOBUTL Na-
pameTp “rPP=1".

MpunmevyaHusn

1 Mporpamma setup_cplubz302(Standart)(x.x).exe pa3smMelleHa Ha caiite komnaHum “HOBATEK-3JIEKTPO"
(http://www.novatek-electro.com/programmnoe obespechenie.html).
2 Kabenb KC-01 komnnekTyeTcs nof 3akas. Bo3amoxHO camocToaTensHoe usrotoBreHne kabens KC-01 nonb3o-
BaTerneM B COOTBETCTBUM C PUCYHKOM 2.2.
3 [insa paboTbl ¢ YB3 pgonyckaeTcst UCnonb3oBaHUe nporpamMmm, pa3paboTaHHbIX Nofb3oBaTenem.
2.3.6 Mpu ucnonesosaHun MODBUS noaknioumTsb nnHumM cBasm K knemmam 33 (GND), 34 (nuHua B RS-485),
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35 (nMHua A RS-485) YB3. YcTtaHoBUTbL napameTp “rPP=2".
2.3.7 MNMopaTb HanpsbkeHne Ha YB3.

IMopanoK BKNOYEHUST pene Harpy3kn onpeaensieTca 3HadeHuammu napameTtpoB AEE AP (n. 2.4.1.).

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

2.3.8 YcTaHOBUTL B MEHIO HEOOXoANMble 3HAYEHUS NapaMeTpOB.

2.3.9 CHaTb nuTaHue c YB3.

2.3.10 MNopaxkntounTb MarHUTHBIN NyckaTtens (B AaneHenwem MIT) aoBuratensa B COOTBETCTBUM C PUCYHKOM 2.1.

MpumeuyaHue - Korga pene Harpysku BKITHOYEHO, TO 3aMKHYTbI KOHTaKTbl 5-6 1 8-9, Npu BbIKNIOYEHHOM pene -
3aMKHYTbI KOHTaKTbl 4-5 n 7-8.

2.4 CNOJTIb30OBAHME MO HASHAYEHWIO

MpumeyaHuwue - lNpu onucaHuu pabotel YB3 npegnonaraetcd, 4To onucbiBaeMble 3aLLMTbl BKITHOYEHbI U BCE He-
obxoanmble ana paboTbl 4ATYMKU NOOKMOYEHBI.

2.4.1 Pabota YB3 0 BKNoYeHUs perie Harpysku
2.4.1.1 Pabota YB3 nocne nogayuu nutaHuA (nepBoe BKIHOYEeHUE)
Mocne nogaym NMTaHMsA Ha MHAMKaTOP MHEMOHUKM Ha 1-2 cekyHabl BbiBoguTcsa "SER'!, a 3aTem nepea Bknove-
Huem pene Harpysku YB3 nposepser:
- YpOBEHb N30MsL MK OBMOTKM CTaTopa OTHOCUTENBHO Kopnyca Asuratens (npy ConpoTUBAEHUN N30NALUN
Huxe 500 + 20 kOm npu r «d=5 (1000 + 50 kKOm npu r «d=10) Harpy3ka He BKNOHaeTCA);
- KayeCTBO CETEBOr0 HaNpsbKeHWs: MONHOGAa3HOCTb, CUMMETPUYHOCTb, BEMUYMHY OENCTBYIOLLErO IMHEAHOro
HanpsXeHus;
- npaBunbHOE YepenoBaHue pas, OTCYTCTBME UX CMNAHWUS.
Mpu Hanuuum nboro 13 3anpeLuatoLmx hakTopoB pene Harpy3kn He BKITKOYAETCs, @ Ha MHOUKATOP MHEMOHUKM
BbIBOAMTCS COOTBETCTBYIOLMI KOA aBapun 1 3aropaetcs ceetoamnog ABAPUA.
B 3aBucMMOCTM OT 3Ha4eHus napameTpa 5 P Ha nHaMKaTop BLIBOOUTCS:
-NMHerHoe HanpshkeHne Uab npn § P=0;
-conpoTusneHue nsonauum (rid) npn s P=1;
-00paTHbI oTc4eT BpeMmeHun AlNB B cekyHaax (Att) npu s P=2.
Mpu oTCyTCTBUM 3anpeLuarolmX BKAYeHNe (PakTOpOB BKIOYEHME pere Harpysku onpefenseTrcs 3HauYeHUem
napametpa APd (paGota YB3 nocne nogayv nutaHus).
1) TMpuAPA=0 pene Harpy3ku He BKNOYMTCS. [N BKIIOYEHUA pene Harpy3ku B 3TOM cny4yae
Heo6XxoAMMO OAHOBpPEMEeHHO HaxaTb kHonku BBEPX n BHU3.
2) Mpn APd=1 pene Harpy3ku BkNtounTcsa Yepes Bpemsa AllB.
3) Mpn APd=2 pene Harpys3ku BKIIOYNTCS Yepes 2 CeKyHObl Nocne nogadn nutaHus.
OagHOBpPEMEHHO C BKIOYEHNEM pere Harpy3ku 3aropaetcsa 3eneHbin ceetogmod HAMPY3KA. Mocne Bkntove-
HWS pene 1 Ao MOMeEHTa nycka Asuratens (Myck ABUratensi onpeaenseTcs no npeBbILLEHWNO TOKOM Harpy3ku ypoB-
HA 1,2 HOMWHaNLHOIO TOKa) KOHTPOb U MPUHATME PELLEHUs MO KAa4YeCTBY HaNpshkeHnst coxpaHsaeTcs. Ecnv B bec-
TOKOBYIO Nay3y NOSIBUNWCH 3anpeLuatolime pakTopsbl, TO pene Harpy3kM OTKIYaeTcs.
Pa6oTta YB3 npu paspelleHHOM OMCTaHUMOHHOM yrpaBreHuun asuratenem no nHtepdgency RS-232/RS-485
(dud=1, dd=2) paccmaTtpuBaetca B n. 2.4.4.8.

2.4.1.2 Pa6boTa YB3 nocne oTK/0O4eHNA U3-3a aBapum

PaboTta YB3 B 3TOM cny4dae aHanornyHa pabote npy NepBoM BKITHOYEHUN, HO BKITIOYEHWE pere Harpysku He 3a-
BUCUT OT 3Ha4YeHus napameTpa APd.

Ecnu nocne aBapuu 3anpeweHo AlNB (Ar- =0), To BKNOYEHNE ABUraTeNsi HEBO3MOXHO A0 BbIKIIOYEHUsT NUTa-
Husa YB3. [encteme 3HadeHus napameTpa Arr pacnpocTpaHsieTcs Ha BCe BUAblI aBapuii, KpOMe aBapui Mo Hanps-
XeHuto. [ns 3anpelueHust AlNB npy aBapusix No HaNpshXKeHWo Haao UCMonb3oBaTth napameTpbl Ur , U.r, U'r.

2.4.2 Pabota YB3 nocne BKNHOYEHUA perie Harpy3ku u BKIIOYEeHUA aBuratens (MosiBfieHns ToKoB borblue
10% HOMWHaNbHOro ToKa ABuraTens).

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

- 3aLUUT MO HaMpPsKEHWIO;

- MO MakcMMarbHOW TOKOBOW 3awmTte npu n =1 (B 3TOM cryyYae MHAUKAUWS MPEBbLILWEHUS eCTb, HO pere
Harpysku He OTKMYaeTcs).

Ha nHamkaTtop MOXeT BbIBOAUTLCSA MM TOK chasbl A ABUraTens Wnv 3HavyeHne napameTpa, BbiOpaHHOro nonb-
3oBaTeneM. 3HayeHne napameTpa, BbIOpaHHOrO Nosfib3oBaTenem, MOXeT oTobpaxaTtbca NocTosHHO (5 £=0) unn B
TedyeHme 15 ¢, a 3aTem BO3BpaLLaeTCs MHAUKaumMs Toka dasbl A aeuratens (5 (£=1).

2.4.3 PaboTa ¢pyHKUMOHanLHOro pene
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®PyHKUMK, BLINOMHAEMbIE PYHKLIMOHANbLHLIM pene, onpeaensoTca napaMmeTpoMm rri.

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

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

Mpun rr5 = 2 pene ucnonb3yercsa Ans NepeknoYeHns oOMOTOK ABUraTensl U3 3se3gbl B TPEYroflbHUK (roput
cseToavoa 3/T). B aTOM pexume pene Harpysku BKMOYAETCS TaK Xe, Kak U B pexunme rr5=0, HO, 4yepe3 Bpewms,
3agaHHoe napaMeTpoMm “rrk”, OHO BblkMo4YaeTcs. Yepes Bpemsi, 3agaHHoe napameTpoM “FEE”, nocne BbIKNOYeHUs
pene Harpysku BkntoyaeTcs OyHKUMOHanLHoe pere.

MpunmeuyaHue - Korga yHKUMOHANBLHOE pere BKMYEHO, TO KOHTaKTbl 1-2 pa3oMKHYThI, @ KOHTaKTbl 2-3 3aMKHYTbI.

2.4.4 PaboTa ¢ uHtepdericom RS-232/RS-485 no npotokony MODBUS B pexume RTU

YB3 no3BonseT BbINOMHATL OOMEH OaHHBIMM C BHELUHUM YCTPOWCTBOM MO MocregoBaTeslsHOMy MHTepdency no
npotokony MODBUS. [lpu BbinonHeHun obmeHa no uHtepdgency RS-485 mnm RS-232 ropuT cvHuiA cBeTOAMOA
“OBMEH".

2.4.4.1 NMapameTpbl KOMMYHUKaLUN:

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

- CKOpOCTb Nepenayun gaHHbix: 9600 6oa, 19200 6op (napameTp r55);

- peakuus Ha noTepro CBA3W: npefynpexaeHve n npoaormkeHne paboTsl, nNpeaynpexaeHne n ocTaHoBKa OABU-
ratensi, NpoAormkeHne paboTbl C OTCYTCTBMEM NpeaynpexaeHuns (napameTp rSP);

- 0OHapyxeHne BpemeHn npeBbileHns oteeTa: 1c —120 ¢ (napameTp r50);

- dbopmaT nepegaBaemMoro crioea — 8 6uT, 6e3 KOHTPONSA YeTHOCTK, ABa CTOMOBLIX BuTa.

2.4.4.2 YnpaBneHue YB3 ot komnbloTepa

Css3b komnbloTepa ¢ YB3 ocyulecTBnsieTca No nocnegosatensHoOMy nHTepdency. Cxema nogkniodeHns npu-
BedeHa Ha pucyHke 2.2. Kaxabin YB3 umeeT unHausuayanbHbI KOMMYHUKAUWOHHBIM agpec. KomnbloTep ynpas-
naet kaxabeiM YB3, pasnuyaga nx no agpecy. YB3 moxeTt paboTtate B Modbus ceTsix, paboTatowmux B pexmme RTU.

KomMmnbroTep
YB3-302 X1 X2
% | com-port
"RS _2 3 2 " oHT HauMeHOB
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RxD

ITxD TxD

RxD

Bl W N
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PucyHok 2.2 - Cxema nogkntoyeHus YB3-302 k komnbroTepy

Female
Side

"

2.4.4.3 NMpoTOKOS KOMMYHUKaLN
O6meH mexay komnbtloTepoM 1 YB3 ocyllecTBnsieTca naketamy gaHHbiX. @opMaT nakeTta AaHHbIX NPUBEOEH B
Tabnuue 2.1.

Tabnuua 2.1

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

ADR KommyHukaumoHHbIV agpec YB3 (8 6uT)

CMD Kopg komaHabl 8 out

DATAO CopepxaHne gaHHbIX:

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

DATA (n-1)

CRC CHK low CRC cyMMma UMKNNYECKOro KOHTpOorst

CRC CHK high 16 6uT

END WHTepBan Mon4yaHusa — 6onee 4 mc npu ckopocTn nepegayun 9600 6oa, unu 6onee
2 Mc npu ckopocTn nepegaym 19200 6og
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2.4.4.4 KomaHabl untepdernca MODBUS (CMD (koa komaHAbl) u DATA (cMMBONbl AaHHbIX))

Ko komaHabl —0x03, uyTeHue n- cnoB. [pumep, YTEHNE HENPEPbLIBHLIX 2 CMOB OT HavyanbHoro agpeca 64H B
YB3 ¢ KOMMyHMKaunoHHbIM agpecom 01H (tabn. 2.2).

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

Ta6bnuua 2.2
KomaHgHoe cooblieHue OTBeTHOE coOOLieHue
ADR 0x01 ADR 0x01
CMD 0x03 CMD 0x03
CtapToBbI agpec AaHHbIX 0x00 Yuncno gaHHbIX B 6GanTax 0x04
0x64
Yucno aaHHbIX B cnoBax 0x00 CopepxaHue gaHHbIX No agpecy 0x17
0x02 0x70
CRC CHK low 0x85 CopepxaHve gaHHbIX No agpecy 0x00
0x00
CRC CHK high 0xD4 CRC CHK low OxFE
CRC CHK high 0x5C
Ta6bnuua 2.3
YcTaHOBOYHbIE U CYUTbLIBaeMble napamMeTpbl MapameTpbl KOQOB Anpec
lMonHoe Bpems paboThbl YCTPOMCTBA, CYTKU Ebl 207
Bpems HapaboTku aBuratens, CyTku ELO 208
Koa poctyna nonb3oBartens Larc 209
Kog noctyna Hanagyuka PRS 210
Bepcusa yctponcTtea rEL 217

Kopn komaHabl 0x06, 3anMcb — 0o4HO CNOBO

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

3anuncb AaHHbIX BO3MOXHa TONbKO MO agpecaMm nporpaMmMmmpyemMbix napameTpos (Tabn. 1.5), 3a ucknodeHmem
napamMeTpoB, NpuMBeaeHHbIX B Tabnuue 2.3. 3anncb napameTpa OCyLUECTBMNSETCA HE3aBUCUMO OT YCTaHOBINEHHON
3aWnTLl Hanag4vvka (3anucb No NIMHUK CBSA3N MMeeT Gonee BbICOKU npuopuTeT). [pn 3anMcyn HOBOrO 3HAYEHUs
napameTpa B s4enky, 3awmiieHHyto PMKYTT, napameTp aBToMaTU4eCKM BLIBOAUTCA N3 3TOMO pexunma.

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

Mpumep, nopagok 3anmcm 1000 (0XO3E8) B pernctp ¢ agpecom 0X00A0 B YB3 ¢ KOMMYHUKALMOHHBIM aapecoM
01H npuBeaeH B Tabnuue 2.4.

Tabnuua 2.4
KomaHpgHoe coobleHue OTBeTHOE coOOLeHue

ADR 0x01 ADR 0x01

CMD 0x06 CMD 0x06

CtapToBbIVi agpec AaHHbIX 0x00 CtapToBbIi agpec AaHHbIX 0x00
0xAQ0 0xAOQ

[aHHble 0x03 [aHHble 0x03
OxE8 OxES8

CRC CHK low 0x89 CRC CHK low 0x89

CRC CHK high 0x56 CRC CHK high 0x56

Kog komaHabl 08h — guarHocTuka.

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

TModghyHkuusi 00h - eozepam OaHHbIX 3anpoca. [JaHHble, NnepeaaHHble B NOSie AaHHbIX 3anpoca, AOSMKHbI
ObITb BO3BpaLLEHbl B MONe AaHHbIX oTBeTa. lMprMmMep 3anpoca u oTBeTa NpUBELEH Ha pUcyHke 2.3.

3anpoc
NMoadyHkuMsA NoadpyHKUNs NaHHble OaHHble
Appec DyHKUUA HB LB HB LB CRC LB CRC HB
01h 08h 00h 00h ADh 3Ch 98h 1Ah
OTBeT
NMoadyHkuKnA MoacdyHkuns | OaHHbIe OaHHble
Appec DYHKUMA HB LB HB LB CRC LB CRC HB
01h 08h 00h 00h ADh 3Ch 98h 1Ah

PucyHok 2.3 - [Npumep 3anpoca n oteseTa noadyHkumm 00h - Bo3BpaT AaHHbLIX 3anpoca.
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TModgpyHkuyuss 01h — pecmapm onyutli cesi3u.
Mpu BbINONMHEHMN KOMaHAbl B YB3 BbINOMHSAETCS TONbKO U3MEHEHME CKOPOCTU CBA3W. [ns NOMHOro M3MEHEHNs
napameTpoB CBSI3M HEOBGXOANMO BbINOMHNUTL kKomaHay "TIOBTOPHLIN CTAPT YB3" ("RESTART") (n.2.4.4.10).
Mpumep 3anpoca n oTBeTa NPUBEAEH Ha PUCYHKe 2.4.

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

OTBeT He BO3BpaLLaeTCA

PucyHok 2.4 - [pumep 3anpoca n otseTa noadyHkumm 01h - pectapT onuun cBA3w.

2.4.4.5 CRC — KoAA ULMKNIN4ECKOro KOHTpOns
KoHTponbHas cymma (CRC16) npeactaBnseT cobor LIMKMIMYECKMI MPOBEPOYHBLIN KOO HAa OCHOBE MOMMHOMA
A001h. lMepepatoliee yCTPOUCTBO (HOPMUPYET KOHTPOSbHYIO CYMMY ANsi BCeX OalT nepegaBaemoro coobLieHus.
MpuHUMaloLLlee YCTPOMCTBO aHanormyHbIM 06pasoM POopMUPYET KOHTPOSMbHYK CyMMY Ans BCex GanT NpuHSTOro
CcOoO0LlEeHNs U CpaBHMBAET ee C KOHTPOMbHOW CyMMOW, NPUHATOW OT nepegarowiero ycrtpowctea. [pu Hecos-
nageHnm cOoOpMMPOBAHHON 1 MPUHATON KOHTPOSIbHBIX CYMM reHepupyeTcsi coobLeHne 06 oLmoke.
[Mone KOHTPOMbHOWM CyMMbl 3aHMMaeT ABa Ganta. KoHTponbHas cymma B COOOLLEHMU NepedaeTcsi MiagLllnm
GanTtom Bnepea.
KoHTponbHas cymma chopMumpyeTcs No crieaytowemMy anroputmy:
1) 3arpyska CRC peructpa (16 6uT) egmHuuamm (FFFFh);
2) ncknovaroriee UJN ¢ nepebiMn 8 butammn 6anta coobuueHmsa n cogepxmmbiMm CRC peructpa;
3) casur pesynbTaTa Ha oguH 6UT BNpaeo;
4) ecnu cosuraembin 6ut = 1, nckntovarowlee TN cogepxmnmoro pernctpa co 3HaveHnem A001h;
5) ecnn caguraemoii 6uT = 0, NOBTOPUTL LWar 3;
6) noBTOPATH Warun 3, 4, 5, noka He ByayT BbINOMHEHbI 8 CABMWIOB;
7) vckntodatowee NI co cneayowmmm 8 butamm 6arita cooblueHms n cogepxmmbiMm CRC peructpa;
8) noBTOPATH Warn 3 — 7, noka Bce 6anTbl coobLLeHnsa He ByayT obpaboTaHbi;
9) KOHEeYHOE coaepPKMMOoe perucTpa byaeT coaepaTb KOHTPOMBbHYH CYMMY.
Mpumep nporpammbl CRC reHepaumm Koga ¢ ncnonb3oBaHneM s3bika C. PyHKuust 6epeTt ABa aprymeHTa:
- Unsigned char* data - ykasaTtenb Ha 6ydep coobLleHus;
- Unsigned char length - konnyecteo 6ant B 6ydepe.
dyHKuMs Bo3BpalLaeT 3HavyeHne 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++)
{iif(reg_crc & 0x01) reg_crc=(reg_crc>>1) ~ OXxA001; // LSB(b0)=1
else reg_crc=reg_crc>>1; } }
return reg_crc;

}

2.4.4.6 Appeca permcTpoB

Afpeca pernctpoB nsmepsiemblx 1 Bbluncnsgemblx napametpoB YB3 npueeneHsl B Tabnuue 1.4. Agpeca peru-
CTPOB NporpaMmMupyeMblX NapameTpoB NpvBeaeHbl B Tabnuue 1.5.

JdononHuTeneHble perncTpbl U UX HasHayeHve NpueBedeHbl B Tabnvue 2.5.

Ta6bnuua 2.5
HammeHoBaHue ‘ Anpec HasHaueHue
Pernctp coctoanunsa YB3 Bit 0 | O-HeT aBapwu; 1-aBapus (kog aBapum B peructpe 241)
240 Bit1 | O - pene Harpy3ku BbIKIIHOYEHO; 1 - penie Harpy3kun BKITHOYEHO

Bit 2 | O—dyHKUMOHaNbLHOE perne BbIKMIOYEHO
1 - pyHKLMOHaNbLHOE pene BKYEHO
Bit 3 | 0 — noBTOpPHOrO nycka He BygeT; 1 — oxungaetcs AlNB
Bit 5-4 | Pexxum paboTbl pyHKLMOHANBLHOIo pene
00 - pene curHanusaumu
01 - pene BpemeHun
10 - 3Be3fa / TpeyronbHuK
Bit6 | 0 — pexum PMKYT BeikntoyeH; 1 — pexxum PMKYT1 BkntodeH
Bit 7 | O — HopMarnbHbI pexum paboTsl; 1 — YB3 B 30He rmctepesu-
ca npu paboTe No aHanoroebIM BXo4am
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MpogomkeHne Tabnumubl 2.5

HaunmeHoBaHue Apnpec Ha3HayeHue
Pernctp aBapun 1 241 Ha3Ha4yeHne 6uToB B Tabnuue 2.8
Pernctp aBapun 2 242 HasHa4yeHue 6uToB B Tabnwuue 2.8
XypHan aBapun
ko aBapumn N 243+(N-1)*4 Kon aBapuu no Tabn. 2.8
3HayeHue napameTtpa N 223+(N-1)*4+1 3Ha4YeHne napameTpa no Tabn. 2.8
Bpemsi aBapum N 243+(N-1)*4+2 | cTtapwue fgBa banTa
243+(N-1)*4+3 | mnagwue asa 6anta

MpumevaHus:

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

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

3 MNpwn nogave nutaHna Ha YB3 BO Bce perncTpbl BpEMEHM aBapum 3anuckiBaetca Ymcno 5000000.

4 N — Homep aBapun. MoxeT 6biTb 0T 1 o 5.

2.4.4.7 ObpaboTKa oLIMOOK CBSA3U

B cnyyae BO3HMKHOBEHMS OLUMOOYHOM CUTyaumu MNpu MNPUHATMM Kagpa (owubka napuTteTa, owwubka kagpa,
owmnbka KOHTponbHon cyMmbl) YB3 oTBET He BO3BpaLlaerT.

B cnyyae BO3HWKHOBEHMS OLWIMOKM B chopmaTte Mnu 3Ha4YeHWM nepefaBaeMblX AaHHBIX (HENOAOEPXUBaEMbIN
Koa doyHKUMM 1 T. A4.) YB3 npvHuMmaeT kagp 3anpoca u opMUpyeT OTBET C NPU3HAKOM U KOAOM OLIMbkn. MpusHa-
KOM OLUMOKM SIBMSIETCS YCTAHOBIEHHbIV B €QUHMLY CcTapLunii 6uT B none dyHkumun. Mo kog ownbkn oTBOaNUTCSA OT-
AenbHoe norne B oTeBeTe. [pumep oTBeTa NpMBELEH HA pUCYHKe 2.5.

Kogbl owinbok npneeneHsl B Tabnumue 2.6.

3anpoc - doyHkums 30h He nogaepkusaeTcs

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

PucyHok 2.5 - [pumep oTBeTa NOcne BO3HUKHOBEHMWS OLLIMOKN

Tabnuua 2.6
Kogn HasBaHue OnucaHue
OLINGKN
01lh |ILLEGAL FUNCTION MpuHATLIV KO PYHKUMM HE MOXET ObiTb obpaboTaH YB3

02h |ILLEGAL DATA ADDRESS | Aapec gaHHblX, yka3aHHbI/ B 3anpoce, He AOCTYNeH AaHHOMY MNOAYMHEHHOMY
03h  |ILLEGAL DATA VALUE ﬁigm:em;:t;”i%%eg::@ﬁgm B Nnosie AaHHbIX 3anpoca, SBMNSeTCsl He OOnyCcTu-
Moka YB3 nbiTancsa BbINONHUTE 3aTpeboBaHHOE pJencTBuMe, npousowna
HeBoOCCTaHaBnMBaemMas oLunoka

YB3 npuHsan 3anpoc 1 obpabatbiBaeT ero, HO 3To TPebGyeT MHOrO BPEMEHM.
OTOT OTBET NpefoXpaHsaeT BeAYLLEro OT reHepauun owmnbkn Tanmayra

YB3 3aHAT obpaboTkon koMaHAabl. Beaywimn gomkeH noBTOpUTb COoOLLEeHne
nosxe, Korga BeAoMbli 0cBOOOANTCS

04h |SLAVE DEVICE FAILURE

05h |ACKNOWLEDGE

06h |SLAVE DEVICE BUSY

07h NEGATIVE YB3 He MoXeT BbINOMHUTbL NPOrpaMMHYy0 HKLIMIO, MPUHATYIO B 3anpoce
ACKNOWLEDGE n porp yto pyHKUWMIO, Np y p

2.4.4.8 uctaHUMOHHOE ynpaBneHue aBuratenem no uHrepcgency RS-232/RS-485

Mpu dUd=0 gnctaHUMOHHOE ynpaBneHne ABuraTenem 3anpeLueHo.

Mpun did=1 YB3 nocne nogaun nutaHusa paboTaeT Tak e, Kak U Npu BbIKIKOYEHHOM AUCTaHLUMOHHOM yrnpasre-
HUM (HopMarbHas paboTa yCTPOMCTBA), HO pa3peLuaeTcs 3anuck B pernctp komaHg R_COMMAND.

Mpwn dud=2 YB3 BkNtounT gBuratesib TOfNbKO Nocre NoCTynieHns COOTBETCTBYHOLEN KOMaHAbl MO UHTepdericy
RS-232/RS-485.

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

BaTenb yctaHaBnuBaeT dd=1 nnn dbd=2, To 8 R_COMMAND 6yaeT 3anucaH 0.
MepeyeHb BO3MOXHbIX YCTAHOBOK peructpa KomaHg npueegeH B Tabnuue 2.7.
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Ecnu did=1, To nocne BKNIOYEHUS NUTaAHNS B PErMCTp KomaHg byaeT 3anucana 1 (HopmanbHasa paboTta ycTpon-
ctBa). Ecnu dUd=2, To nocne BKMOYEHUSA NUTaHWA B perncTp komaHg 6yaet 3anucad O (gBuraTenb BbIKNIOYEH O0
MOCTYNNEHNSA KOMaHAbl Ha BKIOYEHUe).

Mpn aBapuMNHOM BbLIKMKOYEHMM OBUraTeNs OQHOBPEMEHHbIM HakatueM kHonok BBEPX, BHW3 (npun ACd=2,
RCd=3), pernctp komaHg 6yaet copoLueH B 0.

Tabnuua 2.7
Peructp komaHp
R_COMMAND BbinonHAemble gencTBuA
Appec = 237
0 Boikntounte geuratens. Ecnun asuratenb BbIKMOYEH, TO 40 NOCTYNNEHNst KoMaHabl 1Y Ha Bktoye-
HWe, ABuUraTenb He BKNounTcs. Ecnv gBuraTtens BKIHOYEH, TO ABUraTeNnb 6y4eT BbIKIOYEH.
1 HopmanbHas paboTta ycTponcTaa.

Ecnu gBuratenb Obin BbIKMOYEH NO KOMaHAE AUCTAHLMOHHOIO YNpaBfieHnsa Unu OaHOBPEMEHHbBIM
HaxaTtuem kHonok BBEPX, BHN3 (npu ACd=3) nnu npu BO3HWKHOBEHWW aBapuuv, NOCME KOTOPOM
Bo3MOXHO AlNB, To BknioveHne asuratens npu 3anucu 1 8 R_COMMAND npousonget yepes Bpems
Al'B ¢ MOMeHTa BbIKITIOYEHUS ABUraTens.

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

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

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

2.4.4.9 KomaHga "CBEPOC ABAPUM YB3"
Komanga " CBPOC ABAPUI YB3" BbINoNHSAETCA NOcrne 3anuncu koga komaHabl 55 B pernctp komaHg (tab-
nuua 2.7) no uHtepdency RS-232/RS-485.
Mpw BbINONTHEHNN KOMaHABI:
- aBapwum cbpacbiBalOTCsl HE3aBUCUMO OT TOrO 3anpeLleHo unm paspeLueHo AlNB (kpome TekyLmMx aBapuii, aBa-
pUK NO HaNU4YMKO TOKOB ABUraTensi Npu OTKMNIOYEHHOM perne Harpysku ACo 1 aBapun no paspyweHuto EEPROM);
- DOCPOYHO 3akaHumBaeTca otcyeT AlB 1, Npu OTCYTCTBMM TEKYLLUX aBapwuin, BKOYaeTca ABUraTens.

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

Komanga "MOBTOPHbLIN CTAPT YB3" npuMeHsaeTca Ons BBOA4A B AENCTBME U3MEHEHHbLIX NapaMeTpoB KOM-
MyHuKaumn. KomaHga "MOBTOPHbIN CTAPT YB3" BbiNnORHSAETCA Nocre 3anvicy koda komaHabl 88 B perncTp Ko-
MaHa (Tabnuua 2.7) no uHtepdency RS-232/RS-485. Mocne npuema komanasl "MOBTOPHLIA CTAPT YB3" YB3
He BO3BpaLlaeT NOATBEPKAEHMS NMPUHATON KOMaHAbI.

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

BHUMAHMUE! 3AMNPELWAETCA BbINONMHEHME KOMAHbI "MOBTOPHbLIV CTAPT YB3" ("RESTART") NPU
BKJTKOMEHHOM OBUIATEIJE.

2.4.4.11 YctaHoBKa 3aBofckunx napameTpoB YB3 no untepgency MODBUS

[ns BbINOMHEHWs 3TOM onepauun Heobxoaumo ycTaHoBUTb napameTp PPP=1. [Npn Takom BbINONHEHUW onepa-
UMM napameTpbl NocreaoBaTenbHOro MHTepdenca He n3aMeHaTca (COpoc NnapaMeTpoB UHTepdeica Ha 3aBoacKue
YCTaHOBKM He BbINonHAeTcs). Bpems BbinonHeHnst onepaumm cbpoca Ha 3aBOACKME YCTaHOBKM A0 5 cekyHA. MNocne
OKOHYaHus onepaumu napameTp PPP=0.

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

3AMNPELLAETCA 3AMUCb MAPAMETPOB MO UMHTEP®EWCY MODBUS O 3ABEPLLUEHNA OMEPALIA
CBPOCA.

2.4.5 Cucrtema aBapuMHbIX COCTOSAHUN

Mpn BO3HMKHOBEHMM aBapMINHOrO COCTOAHNS YB3:

- Ha MHAMKaTOpP MHEMOHUKM BbIBOOUTCS KO aBapuy B COOTBETCTBUM ¢ Tabnuuen 2.8;

- Ha UHOMKaATOp 3HAYeHUs BbIBOOUTCHA 3HaYeHWe napameTpa, Mo KOTOPOMY BO3HMKIIO aBapuHOE COCTOSHME
(ecnu gaHHoe aBapUNHOE COCTOSIHME HE MMEET YMCIIEHHOIO 3HaYEHWs], Ha MHAMKATOP BbiBOAUTCS “---%) ;

-3aropaeTtca kpacHbin ceetogmon ABAPUA (noctosiHHbIM cBeTom, ecnn AlNB He GygeT v murarowwmm, ecnu
oxugaeTca AlB);

-pene Harpysku BblKNio4aeTcs;

- dyHKUMOHanbHoe pene Bknovaetcs (npu rrS=0).

Ecnu YB3 onpenenset HECKONMbKO pasnnyHbIX TUMNOB aBapuii OQHOBPEMEHHO, TO KOAbl aBapuii N 3HaYeHus na-
pamMeTpoB BbIBOAATCA MOcrneadoBaTernbHO, OAMH 3a ApYrvM.

Ecnu paspeleHo AlB, To Ha MHAMKATOP BbIBOASATCS KOA4blI aBapuin U Bpemsi, octaBeecs 0o AlB (ecnn Bpemsi
OXMAaHUS No TENMOBOW neperpyske asuratens donblue BpeMeHun AlNB, TO BLIBOAWUTCA BPEMS OXUOAHUSA).
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HanmeHoBaHue aBapuu MHewmo- |3HauyeHue napameTpa | Agpec pern- | Kog |Appec pe-
HUKa CcTpa 3Ha4ye- |aBapuu|rucrpa
aBapum HUS1 napameTpa N 6uTa

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

dase

no TensoBoOW neperpyske AdE 301 1 241:1

OT 3aMblkaHWsl Ha 3emmo (Mo TOKy HyneBow| A, |TOK HyrneBoW nocreno- 302 2 241:2

nocrneaoBaTenbHOCTM) BaTENbHOCTU

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

[oBaTenbHOCTU MO TOKY K obpaTHOW nocneno- HOW nocnegoBaTenbHO-

BaTESIbHOCTM MO HaNpPsPKEHMIO CTh no Toky *100

no obpaTtHon nocnenoBaTefnlbHOCTM NO TOKY Ao |TOK 0BpaTHoOM nocrnepno- 304 4 (2414

BaTeNbHOCTU

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

3aTaHYTbI NyCK APP |TOK 306 6 241:6

OnokmpoBka poTopa APL |TOK 307 7 241:7

Nno AOCTWXKEHUIO nopora TemnepaTtypbl NepBo- AE | |TemnepaTypa B rpagy- 308 8 241:8

ro garyuka cax

no JOCTUXEHWIO NMopora TemnepaTtypbl BTOPO- RL? |Temnepatypa B rpagy- 309 9 |241:9

ro gatyuka cax

no nopsiaky YepenosaHusa das RAU4 310 10 |241:10

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

KINIOYEHHOM pere Harpysku)

Nno MUHUMASTbHOMY JIMHEMHOMY HanpsKeHo RY . |HanpsbkeHue 312 12 |241:12

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

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

no MMHUMarbHOMY COMPOTUBIEHUIO N30IH- RAr + |conpoTuBneHne n3ong- 315 15 |241:15
uumn 06MOTOK gBuUraTenst uuu

no aBapun KaHana ANCTaHLUMOHHOIo ynpas- Rdu 16 |242:0
neHuns

aBapWiiHbIN OCTaHOB ABuraTens 6e3 BO3MOX- EAd 17 |242:1

HOCTW NOBTOPHOrO nycka

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

CTbi0 MOBTOPHOrO Nycka 0AHOBPEMEHHbIM

HaxaTnem kHonok BBEPX n BHAN3

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

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

no K.3. JaTymka Temneparypbl 2 ES2 21 |242:5

no obpbIBY JaTuuka TemnepaTtypbl 2 EOC 22 (2426

no o6pbiBy hasbl E WU 23 |242:7

no paspyweHuto EEPROM EEP 24 |242:8
no aHanorosomy sxoagy "0-20 mA" RA . 325 25 |242:9
no aHanorosomy Bxoay "0-10 B" RAY 326 26 |242:10

BHUMAHMUE: Bo3HnkHoBeHue aBapuu "EEP" — pa3pyweHune EEPROM o3Hauvaert, 4To AaHHbIe NporpamMmmMmu-
pyembix napameTpoB (Tabnuua 1.5) noBpexaeHbl. [1na npoaomkeHus paboTbl HE0O6X0AUMO BbIKITHOYUTb
YB3 1 BocCTaHOBUTbL 3aBOACKME HAaCcTPOWKM (Nn. 2.2.4 — BTOpOn cnocoO).

2.4.6 XXypHan aBapuMHbIX COCTOSAAHUN

Mpun oTknoYeHUN pene Harpysku B cnydae asapun, YB3 3anvcbiBaeT B CBOO NaMATb KO 3TOW aBapun, 3Haye-
HWe napameTpa, Mo KOTOPOMY NPou3oLa aBapus U Bpemsl ee BO3HMKHOBEHMS C MOMEHTa MoAdayu NUTaHus Ha
YB3. Yncno ogHOBPEMEHHO COXpaHAEMbIX KOOOB aBapui - Nsitb. [1py BO3HMKHOBEHUM NOCNEAYHOWNX aBapuii, UH-
dhopmaumst 06 aBapun 3anuckiBaeTca Ha MeCcTo caMol JaBHEN No BpeMeHu aBapuu.

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

Ceetoguog YCTAHOBKA 3aroputcsa B Murarolem pexume, a Ha ungukatopel YB3 GyaeT BoiBeaeHa nepsas
cTpoka u3 Tabnumubl 2.9. NMpocMoTp XXypHana ocyLecTBnseTcs HaxxaTuem kHonok BBEPX n BHAS.
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Tabnuua 2.9
BbiBOAWUTCS HA MHAWKATOP MHEMOHMUKM BbiBOoAMTCA Ha UHAMKATOP 3HAaYeHUA
“Adi” HOMep 3anucu B XXypHare (1-nocnegHss 3anucb Mo BpeMeHM)
XXX — MHEMOHMKa aBapum no Tabn. 2.8 YYY - 3HadyeHne napameTpa no Tabn. 2.8
(ecnu 3HavyeHWe napameTpa HeT BbiBOAUTCS “---)
XXX —vachbl, npowiejlme ¢ MOMeHTa aBapum YY - MUHYTbI, NpoLlleLne ¢ MOMEeHTa aBapum

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

MHdopmaumsa o6 aBapum BbiBOAUTCA Ha nHamMkaTopbl YB3 B Buae, npmeegeHHom B Tabn. 2.9.

Mpu nogaye nutaHua Ha YB3 B perncTpbl XpaHeHUs BpeMeHU BO3HUKHOBEHUS aBapum 3aHOCUTCS YNCTO
5000000. B aTom cnyyae Ha MHOUKATOP MHEMOHUKN U HA MHAWKATOP 3HAYEeHUS napameTpa BMECTO BpeMEHU BO3-
HUKHOBEHUS aBapumM BbiBOgUTCS "---" N " —" COOTBETCTBEHHO.

2.4.7 YnpaBneHue agBuratenem ¢ nuueson naHenu Y63

B 3aBucumocTn OT 3HaveHuss napametpa Ald , BO3MOXHO ynpaBneHue pene Harpy3ku YB3 ogHOBpeMEHHbIM
HaxaTmem kHonok BBEPX 1 BHA3 (ecnu YB3 He HaxoauTcsa B pexxume 6NOKMpOBaHUSA KnaBmnaTypbl):

RCd=0 - HeT peakuuy;

RCd=1 (pa3pelueH Nyck aBuratensi) - pene Harpysku BKounTca, ecnv Bpemsa AlB He UcTekno;

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

RCd=3 (pa3peLLeH NycKk N OCTaHOB ABUraTens) - pesie Harpy3ku oTKIo4aeTes ¢ Bblaaden koga “A0d”. [Ans Bkto-
YeHust Heo6xoaMMo NOBTOPHOE HaxaTue kHonok BBEPX n BHUS.

MpumeuyaHue - lNpu BeiIGope NnapameTpa “APd=0" (nocne nogaym NUTaHUA NycK ABUraTens BpyYHyto C nu-
ueson naHenu YB3) n “ALd=0" (ynpaBneHve gsuratenem BPpy4YHYyH 3anpeLLeHo) pene Harpy3kn He BKITIOUYNTCS.

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

2.4.8 YnpaBneHue gBurateniemMm no aHanoroBbiM BXxogam

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

lMocne oTknYeHUsa geuraTensa no aBapMrnHOMY YPOBHIO OTcHYeT BpemeHu AlB HauyHeTcs TOMbKO Mocne Bbixoaa
3Ha4YeHns napameTpa M3 aBapUNHOM 30HbI.

Ecnn nocne oTkniodeHuss gpuratens no asBapuMHOMY YPOBHIO 3Ha4YeHMe napameTpa HaxoauTca Mexay
YPOBHSAMU BKITHOYEHMSA M BbIKMOYeHMA aAsuratens (MHaukatop ABAPUA B 3TOM cnydae He ropuT, HO Ha MHAMKaTop
MHEMOHWKN BbIBOOUTCHA KOA aBapwun), TO BO3MOXHO [JOCPOYHOE BKIHOYEHME ABUratens KHomkamm ¢ NuLeBOR
naHenu unu no kadany Ay.

3 TEXHUWYECKOE OBCIY>XMUBAHUE
3.1 MEPbI BE3OINACHOCTH
3AMPELLUAETCS YCTPAHEHME HEUCNPABHOCTEW, TEXHUWYECKOE OBCIY)XXUBAHUE U NMPOBENE-
HUE MOHTAXHbIX PABOT BE3 OTKMIOYEHUSA YCTPOUCTBA OT CETM.

3AMNPELLAETCA CAMOCTOATENBHO OTKPLIBATb M PEMOHTVPOBATL YCTPOWCTBO.
A KOMMNOHEHTbI YCTPOMCTBA MOIYT HAXOAMTLCS NOA HanpsXXeHMeM ceTu.
SAMPELWAETCHA OTKPbLIBATb M PEMOHTUPOBATbL SALLMILAEMOE OBOPYOBAHWE, ECJTN

OHO MOAKIOYEHO K BbIXOAHLIM KOHTAKTAM YCTPOWCTBA.

[nsa 4ncTkmM yCTPOMCTBA HE AONYCKAeTCHa UCMOMNMb30BaHWe abpa3nBHbIX MaTepUanoB UM OpraHU4eckux coeam-
HeHul (cnnpT, 6EH3MH, pacTBOPUTENX U T.4.).

MNOOKMKOYEHUE, PEMYIIMPOBKA N TEXHUYECKOE OBCINY>KMBAHUE YCTPOMCTBA JOMKHbLI NMPOU3BO-
ONTBCA TOJBKO KBAJIMOUNLIMPOBAHHBIMW CINELUMANTMCTAMA, N3YYUNMBLUMMN HACTOALLEE PYKOBOOCTBO
MO SKCMNYATALNN.

3.2 NMOPAOQOK TEXHUNYECKOIO OBCIY>XKNBAHNA

PekoMmeHaoyemas nepmoanyHOCTb TEXHMYECKOro 0OCNyKMBaHUS - KaXkable LWEeCTb MecsiLiEB.

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

4 TPAHCNOPTUPOBAHUE U XPAHEHUE

YB3-302 B ynakoBKke Npou3BOAUTENST OOIMKHBI XPaHWUTBECSA B 3aKPbITbIX MOMELLEHUSX C TeMnepaTypon oT MuHyc 50
0o +60 °C 1 oTHocHTENBHOM BriaXkHOCTLIO He Bonee 80 % npu OTCYTCTBMM B BO34yXe NapoB, BPEAHO OENCTBYIOLLMX Ha
YMaKoBKY U MaTepmarbl yCTPONCTBa.

Mpun TpaHcnoptupoBaHmn YB3-302 notpebuTtens JomkeH obecneunTs 3almuTy YCTPOMCTBA OT MEXaHUYEeCKUX
NoBpEXAEHNN.
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5 CPOKU CNnyXXbbl U TAPAHTUU U3TOTOBUTENA
Cpok cnyx6bl YB3-302 10 net. Mo nctedeHmmn cpoka cnyxbbl 06paTUTLCS K M3rOTOBUTENHO.
MpeanpusaTe-n3roToBuTeNb rapaHtTupyet 6e3oTkasHyto paboty YB3-302 B TeueHue 36 mecsiLeB CO OHS
npoaaxmu.

B TeyeHMe rapaHTUAHOIO cpoka 3JKCnyaTaumm nNpov3BOAUTENb NPOU3BOAUT GE3BO3ME3OHO PEMOHT U3Oenus
npu cobntogeHnmn noTpedbutenem TpeboBaHN TEXHUYECKMX YCITOBUIA, NPABUIT XPaHEHWSs], NOOKIIOYEHNS U SKCnya-
Tauun.

V3genve He NOANEXWT rapaHTUMHOMY OOCINY>XUBAHUIO B CNEOYIOLWMX Cy4dasix:

»  OKOH4YaHMWe rapaHTUMHOIO CPOKa UMM CPpoKa CryXobbl;

» V3genve MMeeT crefbl MEXaHUYECKMX MOBPEXAEHU (TPeLUuuHbl, CKOmbl, nopesbl, gedopmauma u T.4.),
NPUYNHOW KOTOPbIX MOMMM ObiTb BbICOKME UMM HU3KME TeMMepaTypbl, MEXaHUYECKNE HaMNPSKEHWUs], U3O-
Mbl, MAAEHUS 1 T.4.

» Hanuune cnegos BO3AENCTBUS Braru, nonagaHne NoCTOPOHHUX NPEeAMETOB, MbiNK, FPs3n BHYTPb U3genus
(B TOM 4Mcne HaceKOMbIX), MPeBbIatoLLEee ONYCTUMbIE HOPMbI, YKa3aHHble B MacnopTe.

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

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

» [loBpexdeHne Bbi3BaHO SMNEKTPUYECKMM TOKOM MO0 HanpsXKeHWeM, 3Ha4YEeHMs KOTOPbIX MpeBbIWaoT nac-
NOpPTHbIE, HEMPABUIIbHLIM UMM HEOCTOPOXHBLIM OOpaLLeHMeM C M3genuem, HecobntogeHMEM NHCTPYKUUN
Nno yCTaHOBKE M aKCnnyaTauuu;

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

apaHTUHOE 1 nocnerapaHTUHoe obcnyxusaHue (No AENCTBYIOLWMM Tapudam) Npon3BoaMTCa No MecTy npu-
obpeTeHus.

"apaHTus Nnpon3BoauTeNs He rapaHTUpyeT BO3MELLEHMS MPSAMbIX UITM HE NPsIMbIX YOLITKOB, yTpaT U1 Bpeaa, a
TaKKe pacxogoB, CBA3aHHbIX C TPAHCMOPTMPOBKOW M3AEeNnsa 40 CEPBUCHOMO LEHTpA.

Y6eautenbHaa npocb6a, Npyu Bo3BpaTte Usgenuva unm nepepave usgenva Ha rapaHTMMHoe Unu nocnera-
paHTUIHOe obcnyXXuBaHue, B None CBeJeHUN 0 peknaMmauusix nogpobHo ykasbiBaTb NPUYMHY Bo3BparTa.
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MPUNOXXEHME 1 - 3awmTbl N0 TOKY C 3aBUCMMOW BbIAepPKKOW BpeMeHMU

KpuBas oyeHb 06paTHO 3aBMCMMON BbiAEPXKU BPEMEHU

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

t(cek), t(cex)a

100,0 100,0¢(

10,004

10,00

1,00 1,00

l/ic

llc lllic
00 10 108 %19 10 108
KpuBas 4ype3BblyaiiHo 06paTHO 3aBUCUMOIA BbIBEPXKKM KpuBas ynsTpa 06paTHO 3aBMCUMON BbIAEPXKKH
Bpemenu EIT Bpemenn UIT
t(cek) A t(cex)y
1000,0 1000,0
100,004 100,
10,0 10,00
1,00 1,00
llic
0,10
s 10 1 1




KpuBas Bbigepxku BpemeHu RI

t(ce
18,0
4t KP1Bas T=1cek
1,0
0.1 10
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NMPUNOXXEHMUE 2 - Pa6ota YB3 no ynpaBneHuio gBuraTtesiemM ¢ nepeknoyeHneM o6MOTOK Npu nycke
M3 3Be34bl B TPEYronbHUK.

Ecnn po BknoyeHnsa asuratensi He TpebyeTca namepsaTb COMPOTMBIIEHUE U30NAUMNM OOMOTOK OTHOCUTESBHO
Kopnyca gBurartens, To gonyckaeTcs nogkntodaTe YB3 no ynpoLleHHON cxeMe B COOTBETCTBMM C PUCYHKOM [11.

Ecnu po BknioveHus apuratens TpebyeTca namepeHme ConpoTUBIEHNST N30MNALMN OOMOTOK OTHOCUTESNBHO KOp-
nyca, To nogkntoveHne Yb3 OOMKHO COOTBETCTBOBATbL PUCYHKY [M12.

Mpun pabote YB3 B pexnme 3Be3ga-TpeyrosibHUK LOMNYyCKaeTCsl ynpaBreHne ABuratenemM crieaytoLwmmMm cnoco-
6amu:

- BbIKIOYEHME/BKNIOYEHNE  [BUraTens BHELWHWM aBTOMAaTtoM (nyckatenem) OOHOBPEMEHHO CO CHATU-
em/nogaven nutaHmsa YBS;

- ynpaBneHne gBuratenem ¢ nuueBon naHenn Yb3;

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

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

L1

L2
L3
N
[ X1-1 Y63-302] X1-2 | ki | k2
kK
28| 12 — K2-com |2
0l 13 K2-no 3
%N Ki-1-nc | 4
—o b Ki-1-com |5
33 GND Kil-1-no |6
34 B RS-485 ko Kl-2-nc |7
3| A RS-485 . K1-2-com | 8
K1-2-no |9 c e
39| GND a
40l AN_U Tib 14 . . .
Tle 15 b T1 T2 T3
44| GND T2b 16
45| AN_I T2e 17 b d
B T3b 1
48] GND T3e 19 f
R1 49[temp_dat2-1 _ _ -
PthOE 50| temp_dat2-2 Tdif_b 2 T4
Tdif e 24
R A= ve— Taif 2
PTC temp_datl Rz N e
X2 l
TxD_rs232| 2 ° \° & b 6
RxD_rs232 3 Ny Kl Ny K2l
GND_RS232] 4
UL\V1l| W
U2 v2| W

K1 — nycKaTeslb BKIMOYeHUA obMoTOoK gBUraTensi TPEeyronibHUKOM
K2- nycKaTeslb BKIKYeHUA 0OMOTOK ABUraTensi 3se34om

PucyHok - 1. Cxema BkntodeHns YB3 anst paboTbl ABUraTens ¢ nepeknioveHnem 3sesaa — TPeyronbHUK
Npv OTCYTCTBUM KOHTPOIS U30NSLMKN ABUraTens
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L1
L2
L3
N
X1-1 - b
OHTHaumeHoBaHue y53'302 HaMMeHZ(B];HEeKOllﬂ Kl K2
27 L1 |_°\°K.Z K2-nc 1 K3 K4
28] 12 K2-com |2
30] (3 — 1 %no |3 O oo
31 N ki Ki-1-nc |4 Ty Y K31 | | | | |
1 K1-1-com| 5 1
B3 | GND —  "-1.na |6
B4 | B RS-48 — 17 K1-2-nc g
B5 | A RS-48 1 K1-2-com -
—  "omna |9 a c e K11 K1 | k12
k39 GND (] (] O o
40 AN U T1h 14—>4 . . . i
Tle 15—2>h [Ty T2 || T3
A4 | GND T2h 16—2>¢
45 | AN T2e 11—=>d
T3h 18—>¢ b L
ug | GND T3e 19
R1 49 | temp_dat2-1 - = -
PthOESO temp_dat2-2 Tdif 2 T4
51 Tdif_ 24
R2 [5—2>CND R iz 25
PTC ¢ 52 'temp_dat1l RizN |26
'k J, [
HaumenoBanne  |konr|
TxD_rs232] 2 é,,ﬁ,% [
RxD_rs232 3 ) K4-1 NI} K5-1
GND rs232 7
UL\V1| W
M
v
U2 vz w

K1- npomexxyTo4Hoe perne BKIIoYeHNss 06MOTOK ABUraTens TpeyronbHUKOM
K2 — npomexyTo4HOe pene BKknYeHns 0BMOTOK ABUraTens 3Be3gon

K3- nyckatenb BKNoYeHUs asurarens

K4 — nyckatenb BkntoYeHMs 06MOTOK ABuratens TpeyrofibH1KOM

K5- nyckatenb BkntoyeHUst 0OMOTOK ABUraTens 3se3fon

PucyHok - M2. Cxema BkntoveHust YB3 anst paboTbl gBuraTens ¢ nepeknioyeHnemM 3gesaa — TPeyrosibHuK C
KOHTpONeM usonsuuu gsuratens





