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1 ONMMCAHUE U PABOTA

1.1 HABHAYEHWVE

1.1.1 O6bwue cBeaeHus

YHuBepcanbHbli  Onok  3awmTbl  anektpoasuratenen YB3-302-02 (pnanee no Tekcty YB3, wusgenuve)
npegHasHa4yeH Ans MNOCTOSHHOIMO KOHTPOSS MapamMeTpOB CETEBOr0 HanpshkeHus, delicmeyrowux 3HAYEHUN
hasHbIX/NMMHENHBLIX TOKOB TpexdasHoro anektpoodopyaosaHma 380 B, 50 'y n NpoBepKU 3HAYEHNST CONPOTUBIEHNS
N30M1AUUKN anekTpoaBuraTenen.

YB3 obecneunBaeT 3almMTy aCMHXPOHHBIX 3anekTpoasuratenen, mowHoctbo oT 0,25 kBT go 3,3 kBT npu
NCnonb3oBaHMM BCTPOEHHbIX TpaHcdopmaTtopoB n o 315 kBT npu mcnonb3oBaHWM BHELLIHMX TOKOBbLIX TpaH-
chopmaTopoB, B TOM YUCIIE N B CETSX C N30NTIMPOBAHHOW HENTPArbIO.

YB3 o6ecneunBaet 3almuTy 3neKTpoaBUraTtenen npu:

- HeKayeCTBEHHOM CETEBOM HanpshkKeHUn (HeAOMyCTUMbIE CKaYKM HamnpsbkeHusi, obpbiB a3, HapylueHue
YepenoBaHus U criMnaHne das, NePeKoC NIMHENHbLIX HAMPSKEHUIA);

- MEeXaHW4eCcKnx neperpyskax (CUMMETPUYHbIV neperpya no gpasHbIM/NMMHENHBIM TOKaM);

- MpeBbILEHUN Nopora Toka obpaTHOM NocnenoBaTeNbHOCTU:

- HECMMMETPUK hasHbIX TOKOB Be3 neperpysa, CBA3aHHbIX C HApYLUEHNEM U30MNAUMN BHYTPU OBuUraTensa n/mnm
noaeogsiero kabensi (cpaBHeHNe kKoachduumeHTa HECMMMETPUM Toka No obpaTHOM NocneaoBaTENbHOCTU C KO3M-
PULMEHTOM HECUMMETPUN HaNPsHKEHMA No obpaTHOM nocnegoBaTeNbHOCTH);

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

- 3aTAHYTOM Mycke ABuratensi unv 6nokKMpoBKe poTopa;

- HeJonycTMMO HMU3KOM YPOBHE M30NsAUMM MEeXAy CTaTopoM U KOprycoMm ABuratens (npoBepka nepen
BKMOYEHMEM);

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

- TENnoBOWN Neperpyske asvraTens;

- neperpeBe 0OMOTOK (onpegensieTcss Temnepartypa obMOTOK NpU MCNOMb30BaHMU BCTPOEHHbIX B ABUraTerb
TemnepaTypHbIX JaTYMKOB UMK TeMnepaTypa Koprnyca npy UCNoNb30BaHWM BHELLUHWUX TeMNepaTypHbIX AaTYMKOB).

Mo kaxxgomy TMNY 3alMTbl BO3MOXHO 3anpeLleHne U paspelleHne aBToMaTUYeCcKoro NOBTOPHOrO BKMHOYEHUS
(aanee no tekcty AlB) Harpysku.

Bnok obecneuvBaeT 3awuTy SMeKTPOOOOPYAOBaHUS MyTEM YMNPaBMEHUS KaTyLUKOW MarHUTHOro nyckaTensi
(koHTakTOpAa).

Bnok onpegendetr Hanuune TOKOB ABUraTens npyv OTKMAKOYEHHOM pene Harpysku (Mpy OTKIHYEHHOM pene
Harpyskn n OyHKUMOHANbLHOM pene B pexume 3Be3fa-TpeyronbHuk). B aToM cnydae Gnok MHOMUMPYET aBapuio
BHELUHEro MarHWTHOro nyckatens (B gansHenwem MIT), Bknovarowero asuratens, A0 TeX Mop, noka 6rnok He
OyadeT BbIKITHOYEH UMW OTKMIOYEH KOHTPOSb TOKOB ABUraTensi Npu OTKMIOYEHHOM pene Harpysku.

YB3 obecneuynBaet ynpaBrieHue 3f1IeKTpoABUraTensiMum;

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

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

- KHOMKamu Ha nuueson naHenu YB3.

Cessb

- ynpasneHne u nepegaya napameTpoB rno nHTepdency RS-485 B cooTBeTCTBUM € npoTokonom MODBUS;

- ynpaBneHve n nepegaya napameTpoB Mo MHTepgency RS-232.

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

Onsa pa6otbl K ¢ YB3 moxeT 6biTb Mcnonb3oBaHa nporpamma “lNaHens ynpaesnenus Y53-302-027,
pa3melleHHas Ha cante komnaHum “HOBATEK-3JIEKTPO “ (http://www.novatek-
electro.com/programmnoe obespechenie.html).

Mporpamma “INaHene ynpasneHus Yb3-302-02” npegHasHayveHa Anst KOHTPONs COCTosiHMA 1 cbopa AaHHbIX OT
YB3 no nHtepdency RS-232 unm RS-485. MNporpamma no3BonsieT COXpaHATb (3arpyatb) pasnmyHble HaCTPOMKK
YB3, BecTn cbop AaHHbIX M COXPaHATb UX AN AanbHenwero aHannsa. CoxpaHeHHble JaHHbIe MOXHO
npocmaTtpuBaTth Ha rpadmke, CONOCTaBnNsas NapaMmeTpbl APYr C APYroMm.

"paduyeckun nHtepdperic MY nossonseT B pearnbHOM BpeMeHU HabnoaaTh TeKyLee COCTOSIHNE PasfUYHbIX
napameTpoB YB3. N'mMbkasi HacTpolka HTepdenca Nno3BonsaeT NoAcTpoUTLCA nog Nboro nonb3oBaTens.

1.1.2 lameHeHuns B xapakTepucTukax u padote YB3 B 3aBMCMMOCTM OT BEPCUKN MPOrpaMmbl

Bepcus nporpammbl 03 - McxogHas NPoMbILLIEHHAsA BEPCUSI.

1.1.3 OrpaHuyeHus npumeHeHns YB3 1 koppekTHbI BbIBOp NapaMeTpoB

Mpu ncnonb3oBaHUM BHYTPEHHUX TPpaHCHOPMaTOPOB TOKa 3anpewjaeTca npuMeHAaTb YB3 ansa 3awurbl
ABuratenen molHocTbo 6onee 3,3 KBT.

Mpu namepeHnn Tokos asuratens ot 6,3 A go 30 A norpelHoOCTb U3MepeHus He npesbiaeT 5%, nNpu Tokax
Bbllle 32 A HauMHaeTcs HachbllleHue cepaeyvHuKa TOKOBOro TpaHcdopmaTopa, U MOrpeLlHOCTb U3MEPEHNsT pesko
yBenuynBaeTcs. HesaBMCcMMO OT peanbHOro 3HadeHus MPOTEKAKLWEro Toka, TOK, U3MepeHHbIi YB3, He npeBbicuT
40 A. YcTaHOBKa HEKOTOpbIX MporpaMmMupyembix napameTpoB (MakcMMarnbHas TOKOBas 3aliuTa, 3aTSHYTbIA NyCK 1
6roknpoBka poTopa, Tennosasd neperpyska) 6e3 yyeTa HacbILEHUA TOKOBbIX TpaHcdopmaTopoB npuBeneT K
HEBO3MOXHOCTU cpabaTbiBaHNA 3aLLUTHI.


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

-4-

Hanpumep, npu yctaHoBke ind=5,0 (HOMUHanNbHbIM TOK ABuraTens), i = P =0 (3awuTa No TOKy C HE3aBUCUMOW
BblAepkon), i =S =9 (kpaTHOCTb cpabaTbiBaHWs MakCcMMarbHOW TOKOBOW 3aLliuThl) MakcuMmansHasa ToKkoBas 3allmTa
JomkHa 6bina 6bl cpaboTtath npu Toke 45 A. MN3-3a HachbllWeHnsa TpaHcdopMaTopa Toka, U3MEepeHHOe 3HadeHue
Toka He npeBblcnt 38-40 A gaxe nNpu KOPOTKOM 3amblkaHuM B OOMOTke aBuraTtens n Tokax 6onee 100 A, a
cneposaTtensHo, YB3 He oTkniounT asuratens. B atom cnyyae (ind=5,0) nonb3oBaTtens AOMKeH ycTaHaBnvBaTb
KpaTHOCTb cpabaTbiBaHWsA MakcumarnbHON TOKOBOW 3aLLmnTbl He bonee 6.

Mpwu ncnonb3oBaHUM BHELIHUX TPaHCcOpMaTOPOB TOKA:

- NS HopManbHoW paboTbl YB3 3HaueHMe HOMMHaNbLHOro ToKa ABUraTens AOMKHO cocTaBnAaTb oT 20%
£o 100% 3Ha4YeHMsA HOMMHaNbLHOrO TOKa BHELLHUX CTaHAapTHbIX TpaHcchopMaTOpPOB TOKa.

1.1.4 CnncokK ncnonb3yeMbIX COKpaLLeHUn
AIB - aBTOMaTU4ecKkoe NOBTOPHOE BKITOYEHNE
MI - MarHnTHBIN NyckaTenb

MK - nepcoHanbHbIM KOMMbIOTEP

TT - TpaHcdopmaTop TOKa

PMKYI - pexxvm MMHUManNbHOro KOnmMyecTBa yCTaHOBOYHbIX NapaMeTpoB
Itt - HOMUMHanbHbI TOK TT (3agaeTcs nNpu UCMNoNb3oBaHUKM BHewHux TT. Hanpumep, ecrim TT Ttnna T-0.66

300/5, To Itt paBeH 300 A)

In - HOMWHanbHbLIA TOK ABuratens. Kak npaBumno, 3TO 3HayYeHWe TOoKa, KOTOPOE YyKa3aHo Ha LWUMbAUKe
ABUraTens, Ho, B 3aBUCMMOCTM OT YCIIOBUIA 3KCNyaTaummn, MOXeT ObiTb YCTAHOBEHO APYroe 3HaYyeHue Toka.

1.2 TEXHUYECKUME XAPAKTEPUCTUNKA
1.2.1 OCHOBHble TEXHUYECKUE XapaKTEPUCTUKN
OOwue paHHble npuBedeHbl B Tabnuue 1.1.

XapakTepucTvka BbIXOOHbIX KOHTaKTOB BCTPOEHHbLIX perie

npueegeHbl B Tabnmue 1.2. OCHOBHbIE TEXHUYECKNE XapaKTEPUCTMKN NpuBeaAeHbl B Tabnuue 1.3.

Tabnuua 1.1 - O6Wwue aaHHble

HanmeHoBaHune EpnHuua 3HayeHne
n3mMepeHuns
HasHayeHune ycTpouncTea - Annapatypa ynpaBneHus u
pacnpeneneHus. YnpasneHve 3awmnTon
ACUHXPOHHBIX dneKkTpoaBuraTenen.

Tun KOHCTPYKUMM (MOHTaxa) - Ha ctaHgapTHyto DIN-peiky 35 mm
CTteneHb 3awmnTbl: - KOpnyca - IP10

- NIMUEBOWN NaHenu IP40
Knnmartmnyeckoe ncrnonHeHne - YXI3.1
[nanasoH pabo4ynx Temneparyp °C oT MmuHyc 35 go +55
TemnepaTypa xpaHeHus °C oT MuHyc 50 go +60
CTeneHb 3arpsa3HeHus - 11
KaTteropusa nepeHanpsxeHus - Il
HomunHanbHoe HanpshXeHne nsonaumm B 500
HomuHanbHoe nmnynbCcHoe BblaepXnsaemoe kB 4
HanpskeHne
CeueHne NpoBOAHNKOB, NOAKINOYAEMbIX K KIeMMaM MM? 0,5-2
MOMEHT 3aTSKKN BUHTOB KNEMM H*m 0,4

Tabnuua 1.2 - XapaktepncTuka BbIXO4HbIX KOHTAKTOB BCTPOEHHbIX pene

Pene Pexum Makc. Tok Yncno MakcumaneHas | Makc. gnuTt. gon.| Makc. Tok npu
paboTbl npu cpabaTbiBaHWI | KOMMYTUPYEMasa | NepemMeHHoe Unoct=30 B, A
U~250 B, A x1000 MoOLIHOCTL, BA | HanpsixeHne, B | (4ucno cpab.)
dyHKkuMo- | cos ¢=0,4 5
HanbHoe | cos ¢ = 1,0 16 100 4000 440/300 3
Harpysku cosp=04 2 100
oS © = 1.0 8 100 1000 460 3 (50000)
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Ta6nuua 1.3 - OCHOBHble TEXHUYECKNE XapaKTEPUCTMKU

HomMmuHansHoe HanpsxeHue nutaHua: TpexdasHoe 50 My, B

380

YactoTta cetu, 'y,

48-62

[lnana3oH HOMUHarbHbIX TOKOB ABUraTensi npyu paboTe OT BCTPOEHHbIX TPAaHCOPMaTOPOB TOKa:

- NpW HENOCPEACTBEHHOM NOAKMOYEHUN ABuraTens kK knemmam YB3, A
- Npy 6ECKOHTAKTHOM MU3MEepPEeHUn TOKOB ABuratens, A

0,2-5,0
0,2-10,0

MakcrmanbHbIA TOK neperpys3kus npun HenocpencrtsBeHHOM NOAKMNKOYEHNUN ABUraTend K Knemmam

nsgenusa n sBpemeHn neperpysku He 6onee 30 ¢, A

25

MakcumanbHbIn VI3MepFIeMbIIZ TOK nNpun OECKOHTaKTHOM M3MEPEHNN TOKa arieKkTpoasuratesnid un

BpemMeHu neperpy3skun He 6onee 30 c, A

32

'McTepeanc no HanpsbkeHuto (pasHoe/nnHerHoe), B

10/17

McTepesuc no tTenny, % OT HAKOMMEHHOrO NPY OTKIYEHNUM

33

To4yHOCTb onpeaeneHus nopora cpabaTtbiBaHUS NO TOKY, B MPOLEHTAX OT HOMUHATBHOTO,
He bonee

To4HOCTb onpefeneHnsi NOPOroB Mo HanpsXXeHuto, B, He xyxe

w

ToyHoCTb onpeaeneHus nepekoca das no HanpshxeHuo, B, He xyxe

HanpsixeHne, npn KOTOPOM CoxpaHsieTcst paboTOCNOCOOHOCTb:
- chasHoe, Npy NUTaHUM OT oaHoM dasbl U NOAKIIOYEHHOM HYNEBOM NPOBOAE He MeHee, B
-NIMHEHOE, NpU NUTaHUK OT Tpex a3 He 6Gonee, B

180
450

OcHoBHbIE BbIX0Obl

- pene Harpysku - ABe rpynmnbl NePeKnaHbIX KOHTAKTOB AN ypaBneHus nyckartenem
anektpoasuratens — 8 A, 250 B npu cos ¢=1;

- (byHKUMOHanNbHOE pene - ogHa rpynna nepekMaHbIX KOHTakToB - 16 A, 250 B npu cos ¢=1
(Ha3Ha4YeHue perne 3agaeTcs Nonb3oBaTenem)

AHanoroBbie BX0bl

- JBa aHanoroBbIX BXoA4a AN NOAKNIYeHMs gaTynkoB TemnepaTypbl (Tunbl Pt100, Nil00,Nil20)
- aHarnoroBbIN BXo4 ANg nogknioyeHna gatymka ¢ Beixogom 0-10 B

- aHanoroBbIN BXOA ANdA NoAKMNoYeHns gatyumka ¢ Bbixogom 4 MA(0 MA) — 20 mA

- Tp¥ aHanoroBbIX BxoAda Ans ctaHgapTHoIX TT ¢ BbixogoM 5 A (tun T-0.66 unv aHanormyHbIn)
-BX0[, ANg NOoAKMoYeHnsa anddepeHumanbHOro TOKOBOro TpaHcgopmaTopa (TpaHcdopmartopa
HyneBoOW NocrnefoBaTenbHOCTH)

PaspelueHre no TemnepaTtype TemnepaTypHbix Aatymkos, °C

MakcrumarnbHbIN anamMeTp nposoda npu Ncnosib3oBaHMM BHYTPEHHUX TT, Mm

12

MoTtpebnsaemas MoLHOCTL (nog Harpy3kown), BA, He Gonee

5,0

Macca, kr, He bonee

0,5

MabapuTHble pa3mepbl (pucyHok 1.1) - oeBaTb Moaynen Tuna S
MoHTax - Ha ctaHgapTHyto DIN-periky 35 Mmm
[MonoxeHne B NPOCTPaAHCTBE - MPOM3BOJSIbHOE

BpenHble BelllecTBa B KONMUYECTBE, NPEBbLILLAOLWEM NpeaenbHO A0NYCTMMbIE KOHLEHTPaLUUn, OTCYTCTBYIOT.

1.2.2 I/I3mep;|eMb|e N BblHUCNAEeMbIE NMapaMeTpbl, 3Ha4eHUA KOTOPbIX BbIBOOATCA Ha yCTpOI;ICTBO 0To6pa>i<e—

HUS *, npeaenbl UX M3MEePEHMS U MOTPELLHOCTU NpuBeAeHbI B Tabnuue 1.4.
MpumeyaHwune-KycTponctsy 0ToOpaeHust OTHOCATCS:
- ABa TpexpaspsiaHbIX CEMUCErMEHTHbIX MHANKATopa Ha nuueBon naHenn YbB3;
- MK, nogkno4yeHHbIn K ogHOMY u3 nHtepderncos Yb3 (MODBUS, RS-232).
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Ta6nuua 1.4 - VIamepsiemble 1 BblUUCTIiIEMblE NapameTpbl

PYHKLUN U3MEpPEHUA Onana- ToyHocTb |MHemo- |Aapec EAavHULUbI n3-
30H HUKa MepeH. npu ne-
pepave gaHHbIX
Toku Cwm.
JencTsylome 3HavyeHns pasHbIX TOKOB, A 0,04- 2% F |, Fe | 100,101, NMpumeyaHue
3000 F3 102
HencteytoLlee 3HaYeHune TOKa Hynesown| 0,3-5,0 2% 0 103
rnocrnegoBaTensHocTn, A
CpegHee 3HayeHMe TOKa MO Kaxkgow dhase 3a Bpewms, 5 1,52, | 104,105,
yKasaHHoe B napameTpe tSi 53 106
Hanbonbllee 3HayeHMe cpegHero Toka Mo kKakgon| <3 It 2% n |, 107,108,
drase, Nofy4eHHOe CO BpeMeHMW NocrneaHen 3arpysku. >3t 10% . 109
C6poc Bcex cpefHMX 3HAYEHUIN BbIMOMHAETCS KHOMKOW '
3AlN/CBP/Bblb npu BbiBOAE HaMOOMbLUErO 3HAYEHUS n3
cpegHero Toka no nobon M3 a3 (C NPUCBOEHMEM
TEKyLLEero cpegHero 3HadeHnsi Toka COOTBETCTBYHOLLEN
dasbl).
MyckoBown Tok aBuraTens (cpegHuii no asam) <3 It 2% PU 110 |Cm.
Tok neperpysku (cpegHuin no gasam) > 3 it 10% PE 112  |MpumeyaHue
Bpems nycka, ¢ 0,1-600 EPY 111
Bpemsa nycka - 3TO nepmod BpeMeHN ¢ MOMeHTa, Koraa
BCe TpW (pasHbIX TOKa npeBbIcAT 1,2%In, 1 4O MOMEHTa,
Korga Tpu Toka cHM3ATcA Huke 1,2In. MakcumarnbHbIN
¢asHbIN TOK, AOCTUTHYTbIN B TE€YEHWe 3TOro nepuoaa,
ABNSAETCA MakCUMaribHbIM NMYCKOBbIM TOKOM.
Tok oBpaTHOM nocnegoBaTenbHOCTM (Nepekoc), A 0,2-200 5% oP 113
HanpsixeHus
HencTteytouime s3HavyeHua dhasHbIX HaNpsKeHUN 100-300 3B UF |, 114,115 BonbTbl
(onpegensaoTca npy noakntoyeHun K YB3 Hynesoro uFe, 116
nposoja), B UF3
JencTteylolime 3Ha4eHUs NMHENHbIX HanpsXXeHun, B 100-475 5B I 117,118
e, 119
L3
Hanps»keHne npsimon nocnegoBatensHocTH, B 100-300 3B UPP 120
HanpsixkeHne obpaTtHon nocrnegoBaTtenbHOCTH, B 3-300 3B UoP 121
HanpsbkeHne HyneBow nocregoBaTenbHOCTU (BekTop- 3-100 3B UnP 122
Hasg cymMma Tpex hasHbIX HanpsXeHUNn, AerneHHasd Ha
Tpn), (onpegensietcsa npu nogkntoveHun K YB3 Hyne-
BOro npoeoga), B
Mpouyee
Temnepatypa gatynka 1 (Tvn paTtdvka 3agaeTcs B MUHYC 1°C Ed ! 123 |5000 — paTymk
COOTBETCTBUM ¢ Tabn. 1.5), °C * 40 - 100 He BKIOYEH
Temnepatypa fgatyuka 2 (Tvn gatyuka 3agaeTcss B MUHYC 1°C Ed? 124 1000+10- K3
cooTBeTcTBUM ¢ Tabn. 1.5), °C *V 40 - 220 naTymka
2000+10—06-
pbIB AaTt4ymka
3HayeHune Tokosoro Bxofa (4-20) mA, MA 0-25 2% "o 125 |CoTble Jonv
Munnnamnepa
3Ha4yeHne HanpsKeHNsl Ha aHaNoroBoOM BXxoae 0-10B 2% il 126 |decatbie
0-10B BOJbTaA
CueTumk BpemeHn paboTbl 060pya0oBaHMS, CYTKU 0-999 Skr 127
YactoTta cetu, 'y, 45-65 1% FFF 128 |decatble gonu

repua
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MpogomkeHne Tabnuubl 1.4

PYHKLUN U3MEepeHUA HOnana3oH | ToyHocTb | MHemo- | Agpec EAanHuubI ns-
HUKa MepeH. Npu ne-
pegade gaHHbIX
Bpemsa paboTbl Ao oOTknoyeHWs no neperpyske| 0-600 lc EOP 129 CEeKyHabl

(nokasbiBaeT BpeMs, ocTaroweecss 00 OTKMYeHUs
3aLUMTON NO TENIOBOWN Neperpyske), ¢

Bpemsa fo okoH4aHus Bbigepxkku AlMB , c*?) 0-900 lc ERP 130 CEeKyHAb!

Bpema  oxugaHus nocne  OTKMNKOYEHUSA no| 0-900 1lc EEP 131 CeKyHAabl
neperpyske (rnokasbiBaeT BpeMs OXuaaHus [0
paspelueHns nycka, 3abnoknmpoBaHHOIMO TEMNSI0OBOW
sawuTon), c*3

ConpoTusneHue usonauum asuratens, MOm *4) 0-19,9 10% rd 132 CoTHu KOm
Tennosown 6anaHc asuraTens Uumcno 1100 Tbic. cootBeTcTBYEeT| 133, 134

[MapameTp TONbKO ANsi YTEHUSI MO MHTepdency 100% HakonneHHoro Ttenna, npwu

RS-232, RS-485 KOTOPOM MPOUCXOOMUT BbIKIOYe-

HWe OBuraTtens npu BKIOYEHHON
3almTe Nno TENoBoOW neperpyske

(n.1.2.5.7)
MonHasa MoLHoCTb, KBA*®) 0-5000 5% Pot 135, 136 | Oecatkm Bt
AKTUBHas MOLLHOCTb, KBT*Y) 0-5000 5% PoR 137, 138
PeakTMBHas MOLLHOCTb, KBAp*® 0-5000 5% Pod 139, 140 | Odecartkm Bt
KocvHyc yrma mexgy HanpsbkeHunem u Tokom no| 0-1000 5% 141, 142

dase A *1000
[MapameTp TONbKO A4S YTEHUS MO MHTepdency
RS-232, RS-485

KocvHyc yrma mexagy HanpsbkeHumem u Tokom no| 0-1000 5% 143,144
daze B *1000

[MapameTp TONbKO ANs YTEHUS MO UHTepdency
RS-232, RS-485

KocvHyc yrma mexagy HanpsbkeHumem u Tokom no| 0-1000 5% 145,146
dase C *1000

[MapameTp TONbKO ANs YTEHWUS MO UHTepdency
RS-232, RS-485

MpumeyaHue — Tok HyneBoW NocnedoBaTenbHOCTM nepedaeTcs No uHtepdency RS-232/RS485 coTHAX MA.
OcTanbHble TOKKU (M3MepsSeMble U BbIYMCNSIEMbIE) NepeaaroTes:

- npy paboTe ¢ BHYTPEHHUMMU TpaHcdopmaTopaMm Toka B AecaTkax Munnvamnep;

- npu paboTe ¢ BHELHNMM TpaHcdopMaTopammn ¢ HoMUHanbHeIM TokoM 100 A U MeHee B COTHSIX MUNNnamMnep;

- npu paboTe ¢ BHELHUMN TpaHcopMaTopammn ¢ HoMMHanbHeIM TokoM Gonee 100 A nepefaroTcs B amnepax.

*1) Ecnu 3HauveHne TemnepaTypbl BLIXOAUT 3a yKasaHHble Npeaenbl, Ha UHAMKATOp 3HAa4YeHUs! BbIBOAMTCS KOA
aBapuun B COOTBETCTBMM C Tabnuuen 2.8.

*2) Ecnu ATMB 3anpelieHo, TO Ha MHAMKATOP BbIBOAUTCA “nak”.

*3) Ecnu Bpemsi 10 OTKIIOYEHUS 3aLLMTON MO TEMNSIOBOM Neperpyske Unv Bpemsi oXuaaHus 4o paspeLleHuns nycka
(ttP) He onpegeneHo (6onblie 900 ¢), TO Ha MHOMKATOP 3HaYeHUs BbIBOAUTCS kog “---“. Ecnun paboTta 3awmTbl
3anpetlleHa, To Ha MHAMKaTOp BbiBOAUTCA “nak”.

*4) Ecnn conpoTuenexHne nusonaumm asuratens 6onblue 20 MOM, To Ha UHOUKATOP 3HaYEHUs! BbLIBOOAWUTCS KOZ
“1. “ (e@nHMLa c TOYKOW B CTapLLeM paspsae uHaukaTopa).

Mpu BKMOYeHHOM ABuratene (NoAaHHOM Ha ABUratenb HanpshkKeHuu MUTaHWs) COMpPOTUBMEHUE U3ONAUUN He
onpefeneHo 1 Ha MHAMKATOp BbIBOAUTCA Ko “---“ (Npu NOAKNIOYEHHOMW LIEenn n3mMepeHuns n3onduum geuratens).

*5) Ecnu MoLLHOCTb, noTpebGnsemas Harpyskoi Gonbwe 999 kBT (kBA, kBAp), To MBT (MBA, MBAp) Ha
WMHOMKaATOP BbIBOOATCA C TOYKOW B BMAE “n” B cpegHem paspsge. Hanpumep, ecnu Ha mHOMKaATOpP BbIBOAUTCA
“InY”, TO 3TO 03HavaeT 3,4 MBT (MBA, MBAp).
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1.2.3 lNporpammmpyemMble napameTpbl U Npeaernbl X U3MeHEeHU NpuBeaeHsbl B Tabnuue 1.5.

Ta6bnuua 1.5 - Nporpammupyemble napameTpbl

YcTaHOBOYHbIE U MHemo- MuH. | Makc. [3aBoa- | OencrtBus Appec
CYUTbIBaEMbIe HUKa 3Ha4. | 3Ha4. |ckas yc-
napameTpsbl TaHOBKaA
TpaHcdopmaTopbl
Wcnonb3yembin TT EPE 0 1 0 0-Mcnonb3ylTCs BCTPOEHHble TT 150
1-ucnonb3ayotcda BHewHne TT
HomuHanbHbIM TOK TT, A Enk 20 800 100 [Ons BHewHero TT 151
PasHoe
HomuHanbHbIN TOK ind 0 630 0 0-Tok He ycTaHoBneH: YB3 He 152
apuratens, A BKIOYNT perne Harpysku (n.2.3.7)
MuHUManbHbIN TOK —
0,2A
Bpewms, 3a koTopoe ES 10 600 60 Bpems, 3a KoTopoe namepsieTcs 153
usmepsieTcs cpegHee cpegHee 3HadeHue Toka (napameTpbl
3HayeHue TOKa, C iS1,iS2,iS3 n3 tabn. 1.4)
MakcnmanbHas TokoBasi 3almTa
Twun makcmmanbHom P 0 5 0 0-3awmTa c He3aBMCUMOW Bhbigepkkon | 154
TOKOBOW 3aLLunThI BPEMEHMU
Tunbl 3aWMTbl C 3aBUCUMOM BblOEPXK-
KOW BpPEMEHMU:
1-SIT; 2-VIT (LTI); 3-EIT; 4-UIT; 5-RI
YcTaBka cpabaTbiBaHMs (79 0,8 9,0 4,0 3aaeTcs KpaTHOCTb MO OTHOWeEHUKo K | 155
Mo MaKCMMarbHOWM TOKO- HOMMWHanNbHOMY TOKY ABUraTens
BOW 3aLLMTe, KpaTHOCTb (oencteyet npni =P =0)
3agepxka cpabaTtbiBa- VT E 0,3 600 10,0 156
HWS 3aWMThI MO TOKY, C
PaspelueHne paboThl e 0 2 2 0-paboTa 3awmThl 3anpeLleHa 157
3aWwmThl 1- paboTa 3awunThl paspelueHa, AlB
nocne cpabartbiBaHUS 3anpeLLeHo
2- paboTa 3aWwmnThl paspelueHa, AlB
nocne cpabaTbiBaHMA pa3peLueHo
Mopsipok cpabatbiBa- ' Cn 0 1 1 0-3awwmTa cpabaTbiBaeT He3aBucnumo | 158
HWSI 3aWUThI MO OT TENNOBOW 3aLLMThl
OTHOLLIEHMIO K TEMMOBOM 1-ecnu Tennosas neperpyska He
HacTynuna, To nHaMKaums
MPEeBbILLEHNS TOKa eCTb, HO pene
Harpysku He OTKIHYaeTCs
3awumTa OT 3aMblKaHUM Ha 3eMJ110 (MO TOKY HyneBoM nocnepgoBaTenbHocTu iF0)
YcraBka cpabatbiBaHus | _§ 0,3 5,0 0,5 Ecnu napameTp He BKIOYeH B cnmncok | 159
no Toky, A PMKYVYT1, T0 3Ha4eHne no ymonyaHuio:
0,5 npu In<50 A;
1,0 npu In>50 A
3agepxka cpabatbiBa- ik 0,3 2,0 1,0 160
HWSI 3aLUTHI, C
PaspelueHve paboThl _r 0 2 2 0-paboTta 3awmThl 3anpeLleHa 161
3aWwmThl 1- paboTa 3awunThl paspelueHa, AlNB
nocne cpabaTbiBaHUS 3anpeLLeHo
2- paboTa 3awmThl paspelleHa, AlB
nocne cpabarbiBaHMs pa3peLUeHo
3awmTa no ToKy obpaTHOM nocnegoBaTeNibHOCTU
YcTaBka a5 5 20 10 3agaeTcs B npoueHTax oT 162
cpabatbiBaHus, % HOMMHanNbHOro ToKa
3apepxka cpabatbiBa- ok 0,3 10,0 5,0 163
HUA 3aLNTHI, C
PaspelueHne paboThl wor 0 2 2 0-paboTta 3awwmThl 3anpeLyeHa 164
3awnTbl 1- paborta 3awuThbl paspelleHa, AlB
nocne cpabartbiBaHUSA 3anpeLLeHo
2- paboTa 3awmThl paspelueHa, AlB
nocne cpabartbiBaHUs paspeLleHo
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OTKMKO4YEeHUA no MMHN-
MalibHOMY HanpsaXeHuto,
C

YcTaHOBOYHLIE U MHemo- MuH. | Makc. | 3aBoa- DenctBun Appec
CuUMTbiBaemble HUKa 3Hay. | 3Hau. |cKas yc-
napameTpbl TaHOBKaA
AHanus npu4mnH cpabaTtbiBaHMA 3aWMUTbl NO TOKY oOpaTHOM
nocrneaoBaTesIbHOCTH
KpaTHOCTb NpeBbILLIEHMS 05 2 4 2 165
OTHOLIEHNH Ko3humum-
eHTa obpaTHoW nocnepno-
BaTENbHOCTM NO TOKY K
KoadpuumneHTy obpaT-
HOW nocrefoBaterb-
HOCTW MO HaNpPsXKEHWHO
PaspelueHne aHanusa Or 0 1 1 0- aHanu3 BLIKNHYEH 166
1- aHanus BKNOYEeH
TennoBas neperpy3ka (TensioBas mogenb AgBurartens)
PaspelieHne paboThl dkr 0 2 2 0-paboTa 3alwmThl 3anpeLeHa 167
3aWnThbl 1- pabota 3awuThbl paspelleHa, AlB
nocne cpabartbiBaHMS 3anpeLLeHo
2- paboTa 3awmThl paspelueHa, AllB
nocne cpabartblBaH1sA paspeLLeHo
Bpems cpabatbiBaHUs dEE 10 120 60 168
3alnThl NPy ABYKpaTHON
neperpyske no TokKy, ¢
KpaTHOCTb yBEnmyeHns deP 1,0 4,0 1,0 KomneHcauns yBennyeHus spemern | 169
BPEMEHU NpPU OCTaHOB- oxnaxgeHusi Npu OCTaHOBIEHHOM
NEHHOM ABurartene aBuraTene
MuHumanbHbIN ha3HbIN TOK
YcraBka (-5 11 90 20 |MNopor cpabaTbiBaHMA 3aMThI NO 170
cpabaTbiBaHus, % MUHMMarnbHOMY paboyemy Toky, B %
OT YCTAHOBIEHHOIO HOMWHABHOTO
3agepxka cpabaTbiBa- ( -k 1 100 5 171
HWUS 3aLLUTbI, C
Pa3speLlueHune paboThl P 0 2 2 0-paboTa 3awuThl 3anpeLleHa 172
3alnTbl 1- paborta 3awuTbl paspelleHa, AlB
nocne cpabartbiBaHMSA 3anpeLLeHo
2- paboTa 3awuThl paspelleHa, AlB
nocne cpabartbiBaH1sA pa3peLLeHo
3aTsAAHYTbIN NyCK, ONOKMpPOBKa poTtopa
YcTaBka cpabaTbiBaHus, PPS 15 7,0 5,0 3agaeTcsa KpaTHOCTb NO OTHOLWeEHuo | 173
KpaTHOCTb K HOMUHaNbHOMY TOKY
3agepxka cpabaTtbiBa- PPE 1 600 10 Bpems nycka gsuratens 174
HWUS 3aLUNTBI N0 3aTsHY-
TOMY MyCKY, C
3agepxka cpabaTtbiBa- Pbk 0,3 300 1,0 175
HUS 3aLMTbI NO BIOKK-
poBKe poTopa, C
PaspelueHne paboThl PP~ 0 2 1 0-paboTa 3awuThl 3anpeLleHa 176
3aWnThbl 1- paboTa 3awuThl paspelleHa, AlB
nocne cpabartbiBaHMSA 3anpeLLeHo
2- paboTa 3awwmThl paspelueHa, AlNB
nocne cpabartbiBaH1s paspeLLeHo
3awWmTbl NO HaNpPSXXeHU
MuHmanbHoe nuHen- U.§ 270 415 320 177
Hoe HanpsikeHue, B
Bpems 3agepxku U-k 5 30 10 178
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YcTaHOBOYHLIE U MHemo- MuH. | Makc. | 3aBoa- DencrtBus Appec
CYUTbIBaeMble HUKa 3Ha4. | 3Ha4. | ckaA
napameTpbl ycTaHo
BKa
PaspelueHne paboThl U.r 0 2 2 0-paboTa 3almnTbl 3anpeLleHa 179
3awmTbl no 1- paboTa 3awunThl paspelueHa, AlB
MWUHUManNLHOMY nocne cpabaTbiBaHUS 3anpeLLeHo
HanpsXeHuo 2- paboTa 3aWwuThl paspeLleHa, AlB
nocne cpabartbiBaHUs paspeLleHo
MakcumaneHoe nuHen- U=5 330 475 415 180
Hoe HanpsbxeHue, B
Bpems 3agepxku Y-t 1 10 2 181
OTKIMIOYEHNS NO MaKCU-
MarnbHOMY NUHEAHOMY
HanpsXXeHuto, ¢
PaspelueHne paboThl U-=r 0 1 2 0-paboTa 3awmThl 3anpeLleHa 182
3awmTbl no 1- paboTa 3awunThl paspelleHa, AlB
MakcumarnbsHOMY nocne cpabaTtbiBaHUS 3anpeLLeHo
NNHENHOMY 2- paboTa 3awWwmThl paspelueHa, AlB
HanpsKeHuo nocne cpabaTbiBaHMA paspeLueHo
Mepekoc nuHenHoro ynsg 15 120 35 obpaTHasa nocnegoBaTenbHOCTb 183
HanpsxeHus, B
Bpems 3agepkkn oTKNto- U"eE 1 30 5 184
YeHusi No Nepekocy nu-
HEeNHOro HanpskeHus, ¢
PaspelueHne paboThl Umre 0 2 2 0-paboTa 3awmThl 3anpeLleHa 185
3aWuTbl N0 Nepekocy 1- paboTa 3awunThl paspelueHa, AlB
NNHENHOrO nocne cpabartbiBaHUSA 3anpeLLeHo
HanpsXXeHust 2- paboTa 3awWwuThl paspeLueHa, AlB
nocne cpabaTbiBaHMsA pa3peLueHo
PaspelueHne paboThl UMr 0 2 1 0-paboTa 3almnTbl 3anpeLleHa 186
3aLmnThl MO NOPAOKY 1- paborta 3awuTbl paspelleHa, AlB
YyepegoBaHusa das nocne cpabaTbiBaHUS 3anpeLLeHo
2- paboTa 3awmThl paspelueHa, AlB
nocne cpabartbiBaHUs paspeLleHo
YnpaBneHue asuratenem u AlB
Bpems AlB nocrne cpa- Akn 0 900 600 187
DaTbIBaHNA 3aLWNTLI NO
MWUHUMAaIbLHOMY TOKY, C
Bpewms AlB, ¢ AEE 0 900 5 188
3anpeT AlB ansa Bcex Arr 0 1 1 0-AlB 3anpeLyeH 189
aBapun (kpome aBapun 1-AlB paspeLueH
MO HaNPSHKEHUIO) Hewnctene 3HadeHus napameTpa Arr
pacnpoCTpaHAETCs Ha BCe BUAbl aBa-
PUR, KPOME aBapui Mo HaNPSXKEHUIO.
[na sanpeweHnsa AlNB npu aBapusax
MO HanNpsPKEHU0 HeobxoaMMOo uc-
nosie3oBaTb napametpbl U=t , U=r, Ur
PaspelueHune paboThbl APd 0 2 1 0 — nyck aBuraTenst Bpy4Hyt C 190
asurartena nocne nopa- nuueson naHenu YB3
4n nutaHns Ha Yb3 1- nyck gsuratensi yepes Bpemsi Al'B
2-nyck apuraTens Yyepes 2 cekyHabl
YnpasneHue RCd 0 3 0 0 - 3anpeLleHo 191
JBuraTenem c nuuesoun 1 - paspelueH nyck asuraTtens
naHenu YB3 2 - pa3peLleH aBapuiiHbIn OCTaHOB

asuraTtens
3 - paspeLleH Nyck 1 oCTaHoOB
asuratens cm. n. 2.4.7
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YcTaHOBOYHLIE U MHemo- MuH. | Makc. | 3aBoa- DencrtBus Appec
CuYMTbiBaeMble HUKa 3Ha4. | 3Hay4y. | ckas
napameTpbl yCcTaHo
BKa
KoHTponb Temneparypbl
PaspelueHne KoHTpons Cir 0 2 0 0 — oTKntoYeH 192
TemnepaTtypbl U TMN 1- BCTPOEHHbIV B gBuraTens (3awuTa
JaTtyuka TemnepaTypbl cpabaTtbiBaeT, ecnv CONpoTUBIIEHME
1 aatymka Bbiwe 1,7 kOm)
2 —PTC (1 kOm npu 25°C)
TemnepaTtypa OTKIIIO- £15 0 100 80 193
YeHus aBuraTtens
Koppekuusa Temnepa- Ll -9 9 0 194
TYypbl NEepBOro garyvka
PaspelueHne koHTpons Ler 0 3 0 0 — oTKknNtoYeH 195
TemnepaTtypbl U TUN 1 —tnna Pt100
AaTyunka TemnepaTypbl 2 2- Tvna Ni100
3- Tna Ni120
TemnepaTypa OTKIo- £es 0 220 180 196
YyeHus apuraTens
TemnepaTtypa [ ] 0 220 170 197
npegynpexaeHus
Koppekuusa temnepary- fcc -9 9 0 198
pbl BTOPOro gaTyuka
AlB nocne CPR 1 2 2 1- AlB nocnie cpabaTbiBaHus 199
cpabaTbiBaHMS 3aLLUTbI 3anpeLyeHo
2- Al1B nocne cpabatbiBaHust
paspeLueHo
Peakuus Ha rr 0 1 0 0- npegynpexgeHue v npoaosixe- 200
HencnpaBHOCTb JAaTYMKOB Hue paboTbl
TemnepaTypsbl 1- npegynpexneHne n octTaHoBKa
asurarensi
ConpoTuBneHue N3onsauMu gBuraTtens
3awwTa no rd 0 20 5 0-oTkrnoveHa 201
MWHUManbHOMy 5-gBuratenb He BKAOYaeTCs npu
COMPOTMBIIEHUIO COMPOTMBEHMMN U3OSALMN HUXKE
n3onauuu gsuratens 500 kOm, AlB paspelleHo
10- gBuraTenb He BKNOYaeTCs npu
COMPOTMBAEHMUMN U3OMALMN HUXKE
1000 kOwm, AlB pa3spelueHo
15-aBuratens He BKOYaeTcs npu
COMPOTMBAEHMMN U3OSALMN HUXKE
500 kOm, AlB 3anpeLleHo
20- gBurartersb He BKIKOYaeTCH npu
COMPOTMBAEHMMN U3OMALMN HUXKE
1000 kOwm, AlB 3anpeLueHo
Pa3Hoe
BkntodeHne pexnmva S5in 0 1 1 O-pexunm oTknYeH 202
MWHMManNbHOro 1-pexnm BKIOYEH
KonuyecTBa M3ameHeHne pexrnma BO3MOXHO
YCTAHOBOYHbIX TOSbKO B peXnMe Hanagyunka
napameTpoB
lMokasaHua Ha SP 0 2 1 0- nnHenHoe HanpspkeHne Uab 203
nHgmkaTtope YB3 o 1-conpoTtueneHune nsonauum rid
BKMNOYEHMS ABUraTens 2-06paTHbI oTcuyeT BpemeHu AlB
Pexum nHgmkaumn s 0 1 1 0-3Ha4eHVe napameTpa BbIBOAUTCS 204
napameTpa HenpepbIBHO
1-3HayeHne napameTpa BbIBOAUTCA B
TeyeHne 15 ¢
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MpogomkeHue Tabnumubl 1.5
YcTaHOBOYHLIE U MHemo- MuH. | Makc. | 3aBoa- DencrtBus Appec
CuMTbiBaeMble HUKa 3Ha4. | 3Ha4. | ckaA
napameTpbl ycTaHo
BKa
Pexum paboThl rr5 0 2 0 0-pene ucnonb3yeTcs Kak pene 205
YHKLMOHAMBLHOro curHanusaumm
pene 1- pene ncnonb3yeTcs Kak pene
BPEMEHMU (BKMoYaeTcs Yepes BpeMs,
3aJaHHOe napameTpom rrt nocne
BKITHOUEHMSI pere Harpy3ku)
2-pene ucnornb3yeTcsa Ans Nepeknio-
YeHus aBuraTens 3sesaa —Tpeyronb-
HUK (4epes Bpewms rrt (agpec-206)
BbIKITIOYaeTCs pene Harpy3ku, a yepes
BpeMs rrt(agpec-206)+Ftt(agpec- 218)
BKITHOYAETCA PYHKLUMOHArbHOE pene).
Bpewms Taimepa, ¢ rrk 0 300 30 cM. N2, n3 napameTparrs 206
MonHoe BpeMsi paboThl EbU 0 999 0 *Npu nepegayve gaHHbIX MO 207
YCTPOWCTBA, CYTKU nHtepdericy MODBUS Bpems paboThbl
Bpems HapaboTku ECO 0 999 0 nepegaeTcs B Yacax 208
asuratens, CyTku **Npn AOCTUXKEHUUN CYETUMKA BPEMEHN
3HayeHns 999, cyeT Ha4YHEeTCs C Hyns
Kog goctyna Loc 0 9 0 0 — knaBunaTypa pa3bnokumpoBaHa 209
nornb3oBartens 1-9 — naporb nonb3oBartend
Kog poctyna PRS 000 999 123 000 — gocTyn Ha ypoBeHb Hanagyunka | 210
Hanagyvka — paspelLueH
000-999 — naponb Hanagvuka
BoccraHoBsneHuve PPP 0 1 0 Mocne 3anucu 1 u Boixoge n3 pexuma | 211
3aBOACKMX NapaMeTpoB YCTaHOBKM NapamMeTpoB — 3aBOACKNE
napamMeTpbl BOCCTAHOBIEHbI
MapameTpbl nocnegoBartenbHOro nHrtepdenca (RS-485/ RS-232)
KoMMYyHMKaUNOHHbIN ~SA 1 247 1 212
agpec YB3
CkopocTb nepegayn r55 0 1 0 0: 9600 60a; 1: 19200 60n; 213
M3meHeHne cKopoCcTu nepegayn
npounsongeT TOSMbKOo nocrne
BbIKITHOMEHUSA 1 MOBTOPHOTO BKITHOUYEHNS
nMTaHns
Peakuus rSP 0 3 0 0- npogosmkeHne ¢ OTCYTCTBMEM 214
npeobpasoBaTens Ha npeaynpexaeHus
NnoTepHo CBA3M 1- npeaynpexaeHue 1 Npoaoxe-
Hue paboTbl
2- npegynpexaeHne n ocTaHOBKa
asuratensa ¢ paspelueHvuem AlB
nocre BOCCTaHOBIIEHMWS CBA3N
3- npegynpexaeHne n ocTaHOBKa
aBuratensa c sanpelieHnem AlB
nocre BOCCTAHOBIEHMWS CBA3N
OGHapyxeHue npesblLLe- 50 0 120 0 0-3anpeLueHo 215
HWS1 BDEMEHM OTBETA, C
PaspelweHune casn YB3 PP 0 2 0 0- cB43b 3anpeLyeHa 216
no nocnepoBaTensHOMY 1- cBs3b no RS-232
KaHany 2- cBda3b no MODBUS
Bepcus ycTtponcTtea rEL 3 217
MapameTpbl pexumMoB (hyHKLMOHANLHOrO perne
Pexwum 3Be3na-TpeyronbHUK.
MepekntoyeHune, ¢ FEE 0,1 2,0 0,4 |Bpems mexay BblkMoYeHWeM pere Ha- | 218

rPy3Kv 1 BKIOYEHMEM (DyHKLMOHATb-
HOro pene




MpogomkeHue Tabnumubl 1.5
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YcTaHOBOYHLIE U MHemo- MuH. | Makc. | 3aBoa- DencrtBus Appec
CYUTbIBaeMble HUKa 3Ha4. | 3Ha4. | ckaA
napameTpbl ycTaHo
BKa
O6pbIB (ha3bl (has3) ABuraTens ¢ KOHTPOsIeM NO TOKY
3agepxka cpabatbiBa- bE 0,3 10 0,5 219
HWUS 3aLLnTbI N0 06pbLIBY
dasbl (das), ¢
PaspelueHne paboThl br 0 2 1 0-paboTa 3almnTbl 3anpeLleHa 220
3aWwmThl 1- pabota 3awuThbl paspelleHa, AlNB
nocne cpabaTbiBaHUS 3anpeLLeHo
2- paboTa 3awmThl paspelleHa, AlB
nocne cpabartbiBaHUs paspeLleHo
[OncTaHUMOHHbBIN NyCK U did 0 2 0 O-OucTaHUMOHHOE yrpasreHne 221
OCTaHOB ABuUraTens no 3anpeLleHo
UHTepdency RS- 1-AncraHuuoHHoe ynpasrneHue
232/RS485 paspeLueHo, Nyck ABuraTtens nocne
nogayv nutaHua Ha YB3 paspelueH
2- ANCTaHLUMOHHOE ynpaBrneHue
paspeLueHo, Nyck AsuraTens nocne
nogayv nutaHusa Ha YB3 3anpelyeH
00 nofadn KomaHapbl Ha
ANCTaHUMOHHOE BKIOYEHNe
YnpaBneHue no aHanoroBomy Bxoay: "0-20 mA"
BepxHuii nopor, MA R 0 20,0 10,0 222
HwxHuin nopor, MA Rk 0 20,0 1,0 223
AnropuTm ynpasneHus AR A 0 2 0 0 — ynpaBrieHne OTKNIYEHO 224
1 — gBuraTtenb BbIKMOYaeTCs Npu
TOKe BbllLe BEpXHero nopora u
BKIMOYAETCS NPU TOKE HMKE HUXKHErO
nopora
2 - ABUraTernb BKIHOYaETCH Npu Toke
BbiLLE BEPXHEro nopora u
BbIKIIOYAETCA MPU TOKE HUXKe
HWXHero nopora
3aHeceHue B XXypHan R E 0 1 0 0 — oTkNIOYEHWE ABUraTens 225
aBapwui cUMTaeTCs aBapuen, HO B XXypHan
aBapui He 3aHOCUTCS
1 — oTKnNtoYeHne asuratens
cuMTaeTcs aBapuen 1 3aHOCUTCA B
XXypHan aBapwum
YnpaBneHune no aHanorosomy Bxoay. "0-10" B
BepxHui nopor, B AUE 0 10,0 5,0 226
HwxHwuiA nopor, B AUk 0 10,0 1,0 227
AnropuTtm ynpasneHus RUR 0 2 0 0 — ynpaBsrieHne oTKNio4YeHo 228
1 — aBuraTenb BbIKMOYaeTCs Npu
HanpsKeHWUW Bbille BEPXHEro nopora
N BKITHOYAETCA NPU HaNpsKeHUn
HWXe HDKHEro nopora
2 - ABuraTternb BKIKOYAETCA Npu
HanpsKeHUM Bbille BEPXHEro nopora
W BbIKMNOYaETCH NPY HanpsixeHun
HWXe HKHEro nopora
3aHeceHue B XXypHan RUE 0 1 0 0 — oTknNtoYeHWe aBuraTens 229
aBapum cunTaeTcs aBapuen, HO B XXypHan
aBapum He 3aHocuTCA
1 — OTKNtoYeHNe aBuraTens
cunTaeTcs aBapuen 1 3aHocuTcs B
XypHan aBapumn
KoHTponb ncnpasHocTH e 0 1 1 O-BbIKNIOYEH 230
BHeLHero M1 1-BKNOYEH
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1.2.4 OpraHbl ynpaeneHusi n rabapuTtHble pa3mepbl YB3 nprueegeHsl Ha pucyHke 1.1.
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1 — kpacHbin ceeToanoa YCTAHOBKA - ropur, korga YB3 HaxoguTcs B pexvMme yCTaHOBKU NapaMeTpoB
2 - 3eneHbin ceetoamnog HAIMPY3KA - ropuT, korga pene Harpy3ku BKIIOYEHO
3 - 3eneHbin ceetoamno PEJIE - ropuTt, koraa dyHKLMOHaNLHOE pere BKIYeHo
4 - 3eneHbii ceeToguon PMKYIT - roput, koraa YB3 Haxogutca B pexume PMKYT]
5 - TpexpaspsagHbli UHAMKAaTOP MHEMOHUKM NapameTpa:
- TOYKa B MnagLiem paspsge uHgukaropa roput, korga YB3 HaxoguTcsa B pexnme yCTaHOBOK Hanagyuka;
- TOYKa B cpegHeM paspsje vHOMKaTopa ropuT, Korga 3HayeHue yCTaHOBOYHOro napameTpa 3aluLieHo naponem
Hanag4vika,
- TOYKa B cTapllem paspsae MHAMKaTopa ropuT, Korga yCTaHOBOYHbIN napameTp He BXxoauT B cnncok PMKYTI
6 - TpexpaspsagHbI MHAMKATOP 3Ha4YeHUs napameTpa
7 — cnHun ceetoguog OBMEH - ropuT, korga nget obmeH gaHHbimm ¢ MK
8 — kpacHbI cBeToanon ABAPUA:
- MpY BbIKMIOYEHHOM perne Harpysku: roput, koraa YB3 HaxoguTcs B COCTOSHUM aBapuu (MuraeT, ecnv nocne
aBapuu Bo3amoxeH AlB);
- MpX BKMOYEHHOM pene Harpyskm — MuraeT, Korga ABuratenlb HaxoguTcs B COCTOSIHUM Meperpyskv no
MakcuManbHOMY TOKY UIK TENMNOBOKW Neperpyske, HO BPeEMs OTKITIOYEHUS perne Harpysku eLle He HacTynumno
9 - pasbem anga nogkntodeHusa YB3 k MK no RS-232
10 - 3eneHbii ceeToamod 3/T roput, korga dyHkuuoHansHoe pene YB3 paboTaeT B pexume 3Be3ga-TpeyrofibHUK
(n.2.4.3)
11 - 3eneHbii cBeTogmog PB roput, koga dyHkumnoHansHoe pene YB3 paboTaeT B pexume perne BpeMeHu

N
12 - kHonka #» (B Tekcte BBEPX) - nuctaHne nHaMuupyembix napameTpoB B peXume NpocMoTpa napameTpoB U
NUCTaHUe MEHIO B peXXNUMe YyCTaHOBKM NapameTpoB

13 - KHOMKa 3 (8 Tekcte BHN3) - nuctaHue vHOMUMpPYEMbIX NapameTpoB B pexume npocmoTpa napameTpoB U
NNCTaHUe MEHI0 B pEXUME YyCTaHOBKM NapameTpoB

14 - kHonka 3an/C6p/Bbi6 - 3anMcb NapameTpoB B pEXMME YCTaHOBKW, MEpPEKYeHne rpynnbl oTobpakaeMbix
napameTpoB B pexnmMme npocmoTpa, cbpoc

15 - kHonka YCTAHOBKA - BkrtovaeT pexxmm yCTaHOBKM NapaMeTpoB

Mpumeuanue- 7 -grexcre 3T

PucyHok 1.1 - OpraHbl ynpaBneHus n rabaputHble pa3mepbl YB3
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1.2.5 OyHKUMM 3aLLMTBI
1.2.5.1 Buapl 3awut
YB3 BbINOMHAET cneayoLwme Buabl 3alMT SNeKTpoaBuraTenein:
-MakcumarnbHas TokoBasi B hasax;
-OT 3aMblKaHUI Ha 3emrto (MO TOKY HyNeBOW NocregoBaTeNbHOCTHN):
-Mo TOKY 0OpaTHOW NocrenoBaTENbHOCTY;
- MO NPEBbILLEHNIO KPAaTHOCTU kKO3 duLmMeHTa obpaTHOM NOCNeA0BaTENBLHOCTM NO TOKY K KOSMMULNEHTY
obpaTtHol nocrnegoBaTeNlbHOCTM MO HAMNPSKEHWIO;
-MO TEnroBOW Neperpyske;
-MVWHMMarbHas TOKoBasi B dhasax;
-3aTsHYTbINA NycKk (GrokmpoBka poTopa);
-OT neperpesa 0O6MOTOK;
-0 MUHUMASbHOMY FIMHEMHOMY HaMNpPSXKEHWUIO;
-N0 MakCUMarnbHOMY FIMHENHOMY HaNPSXKEHWUIO;
-0 NepeKocy NMMHENHbIX HanpskeHnn (obpaTHOM NOCNeAoBaTENbHOCTY MO HAMPSKEHWIO);
-0 HapyLLeHMIo nopsaaka YepenoBaHna das;
-0 MMHUMAaIbHOMY COMPOTUBIIEHWNIO N30MALMN OOMOTOK ABUraTens;
-KOHTPOSb UCnpaBHOCTK BHeLHero MIT.

1.2.5.2 MakcnmanbHafa TOKoBasi 3awmTta

MakcumanbHas TokoBas 3awmta B pasax sasnsetca TpexdasHon. OHa 3anyckaeTcs, Korda oauH, ABa Unm Tpu
TOKa AOCTUratoT ycTaBku cpabaTbiBaHUS.

3awuTa MMeeT BbIAEPXKKY BpeMeHWu. Bbigepkka MOXET ObiTb He3aBUCUMOW (MOCTOSIHHOWM) WM 3aBUCUMON
(obpaTHO 3aBucumon - SIT; oyeHb obGpaTHO 3aBucumon - VIT nnm LTI; upesBbivanHo obpaTHo 3aBucumon - EIT;
ynbTpa obpaTtHo 3aBucumon-UIT, Belaepxxka Tvna RI) - Kpusble npuBeaeHbl B MpunoxeHun A.

Mpwn 3awwmTe ¢ HE3aBUCMMOW BbIOEPXKKON BPEMEHW ABUraTenb OTKMOYaeTCs, eCnm TOK No ogHON u3 gas
fonbLue 3aa4aHHOro B TeueHne Bpemern T (napametp “« = k7).

t A
Is =“ 5" (kpaTHOCTb cpabaTbiBaHus) * “ ind” (HOMUHANBHLIV
TOK ABuraTens), a T - BpeMs 3aAepXku cpabaTbiBaHNS 3auUThl

Mpumep. Mpu “5=4.0, nd=10, -kt =10.0, aBuratenn
BbIKNouNTCA Yepes 10 cek, Nocne Toro Kak oauH M3 dasHbIX TOKOB
S npesbicuT 40 amnep.

Is I PucyHok 1.2 - TNpuHUuUN 3awmThl C HE3ABUCMMOW BbIOEPKKON
BPEMEHMU

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

LA ; In cooTBeTCTBYET yCTaBke “ind” (HOMUHANbHbIA TOK
I Asuratens);
N} - ”
y T (napameTp “« ° E” - NOCTOsIHHasA BpeMeHW paboThbl
¥ 3aLLUMTbl) — COOTBETCTBYET BpEMEHM 3a4epXKKN cpabaTbiBaHUs
ii ans 10 In.
x Ons  o4yeHb  GombwMX  TOKOB  3awuta  UMeeT
H XapaKkTepuCTUKy C HE3aBUCMMOW BbiAEPXKKOW BPEMEHMN:
I
"
N}
T !
i I
t . -
11,2 10 ¥ln

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

B MpunoxeHun A npuBefeHbl rpacpmkun Ans NOCTOSAHHON BPeEMEHU paboThl 3aluThl, paBHon 1 cekyHae
(mnapameTp “« k7). Npn ycTaHOBKE APYroro 3Ha4YeHUs NOCTOSHHOW BpeMeHU, Bpems cpabaTtbiBaHWs 3almTbl

N3MEHSeTCA MPOMOPLMOHANbHO MOCTOAHHOW BpemeHu (Hanpumep, npu “« © £"=10 cekyHg Bpemsa cpabaTbiBaHUS
3aLUMTLI MPY TaKOM e KPaTHOCTM TOKOB yBenuuutcs B 10 pas).
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1.2.5.3 3awuTa oT 3aMblKaHM Ha 3eMI1I0;

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

-OBuraTenb OTK/OYAETCH, €CNM TOK 3aMblkaHus Ha 3emMito Oonblle 3agaHHOro B TeyYeHue BpemeHn T
(napameTp “_E”").

1.2.5.4 3awmTa no TOKy obpaTHOM nocnepoBaTeNibHOCTU (Nepekocy) 3anyckaeTcs, Korga cocTaBnsoLlas
obpaTHOM nocnefoBaTensLHOCTM BornbLue ycTaBku (napameTp “ a8”), n oTknoYaeT asuraTenb, Koraa BpeMsa 3Toro
npeBblweHNst bonblue 3agaHHoro (napameTp® ak”).

Ecnu BKkMoueH aHanu3 npuymHbl cpabatbiBaHus 3awmTbl ( {Or=1), To Npu cpabaTbiBaHWM 3aLLMTLI MO NPEBbI-
LWEeHNO Toka obpaTHOWM NocrnefoBaTeNbHOCTM HE M3-3a NMEPEKOoca NMHEWHbIX HanpshkeHWi (B STOM criyyae npef-
nonaratoTca Henonagku B asuratene) AlNB nocne cpabaTtbiBaHust 3aWwmTbl He OyaeT (HE3aBMCUMO OT 3HaYeHust
napameTpa “ wor”).

KoachduumeHT obpaTHOM nocrnenoBaTeNbHOCTM MO HAaNpPshKEHWUO (TOKY) SIBNSIETCA XapaKTEPUCTUKOW HECUM-
MeTpUMM TpexdasHoro HanpsbkeHust (Toka). MpmbnmkeHHO koadhduuneHT obOpaTHOWM nocnenoBaTeNbHOCTU MO
HanpsKeHuto onpeaensieTcs no hopmyne:

Koui= M 1100,
1(2)i
roe Usi — AENCTBYIOLLEE 3HAaUYEHUE HanpshkeHUst obpaTHOM NocnefoBaTeNbHOCTU OCHOBHOWM YacTOTbI
TpexdasHol cucTeMbI HANPsSHXKEHWIA B i-oM HabnogeHun, B;
Uiyi. — AeNCTBYIOLLEE 3HAYEHNE HanpsXKeHNs NpsiMoi NocneaoBaTeNlbHOCTM OCHOBHOM 4acTOThbl B
i-om HabnogeHuu, B.
Uz BbluucnsieTcst no npubnmkeHHon dopmyne:  Uz)i=0,62*(Un6(1)i) — Unm(2)i),

roe Une(1)i, Unm(1)i — Hanbonbluee n HaMMeHbLUee OEACTBYHOLINE 3HAYEHUS U3 TPEX MexaydasHbIX
Hanps>KeHU OCHOBHOW YacTOoTbl B i-OM HabnoaeHuu, B.

KoagpdhmumeHT obpaTHOM nocnenoBaTenbHOCTU NO TOKY Kaji BBIMUCIIAETCA aHanormyHo.

Ecnu nepekoc TOKOB Bbi3BaH He MEPEKOCOM HanpshKeHus, TO onpefenseTca HemcnpaBHOCTb ABuraTtens. [Ans
onpedeneHnst MpUYMHbI MEepekoca TOKOB BbIMUCIISAETCA KpPaTHOCTb OTHOWEHUS  kodddmumeHTa obpaTHOM
nocnenoBaTenbHOCTM MO TOKY K KOS dumUMeHTy obpaTHon nocnegosBaTensHOCTU No HanpskeHuo (Kai / Koui). W,
€Cnu KpaTHOCTb OonbLue 3HaYeHnst napameTpa “iOS”, To ABuraTens HENCNpPaBeH.

1.2.5.5 3awmTa no MMHUManbLHOMY ¢ha3HOMY TOKY:

-3anyckaeTcs, Kkorga TOkM Bcex Tpex das nagarT HuMKe ycTaBku (napameTp “i - 5”) n oTknovaeT gsuraTens,
Korada BpeMsi 3Toro nageHust 6onblue 3agaHHoro (napameTp” « - E7);

-He aKTUBHa, Korga Tok Harpysku MmeHble 10% In (korga ymeHbLUeHMe ToKa BbI3BaHO OTKMIOYEHMEM OBuUraTens,
a He YMeHbLUEeHMEeM ero Harpysku);

-MMeeT CBOI He3aBucUMyto Bbigepxky AlNB (napameTp “Akn”).

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

1
I
E
I
0,1 in S e s
Epeun : - 0,1 In
IETRHYTOND | e = "!I EpEME
myCEa o L AETRKYTONS
_i : i My GES " 4
;PE@E:“! ! ONCEMpOEES ié |
poTopa pomops :
Cmyruai HOPMANEHOND My GEa Cyusi 3ETRIYTOMD MyCES

i

07T i Peceemne
EpEWE
EETREYTOND
My CES
ENoEMpoEES
poTopa

Cryusih GROEMpOEEN POTORSE

IR R, (S ||

PucyHok 1.4 - 3aTaHyTbI Nyck 1 GNOKMPOBKa poTopa
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3aTaHyTbIN Nyck.

Bo Bpemsa nycka 3awuTa cpabaTbiBaeT, korda Bce asHble Toku Bonblie ycTaBku Is (napametp “PPS”) B
TedyeHune nepuona BpeMeHn bonbLuero, Yem BbiAepkka BpeMeHun ST (napameTtp “PPE’).

BriokmpoBka poTtopa.

lMocne 3aBeplueHns nycka aAsuratens (yMeHbLUeHWs MyCKOBOro Toka Huxe 1,2 HomuHansHoro) YB3 nepexoaut
K KOHTPOMO BO3MOXHOM OrnokmpoBku potopa. 3awmta cpabaTbiBaeT, korga Bce asHble TOKM 6onblie ycTaBku B
TeyeHune nepmoga BpeMeHn 6ornbLuero, Yem Bblaepkka BpeMeHn LT (napameTp “PbE”).

1.2.5.7 3awmTa no TensIoOBON neperpyske

3awuTa no TENNOBOW Neperpyske BbiNOfIHEHA Ha OCHOBE peLLeHUs ypaBHEHMS TennoBoro 6anaHca asuraTens
npv cneayoLwmx AoNyLEeHNsX:

- [0 NepBOro BKIMOYEHUSI ABUraTesb Oblil XONOAHbIM;

- npw paboTe ABuraTens BblaensieTcs Tenno, NpornopuMoHanbHoe KBagpaTty Toka;

- Mnocrie OTKIKYeHMs ABUraTens MaeT ero OCTbIBAaHNE MO SKCTMOHEHTE.

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

Toko-BpeMeHHasi xapakTepucTUKa npu pasHbix 3HavyeHusx T2 npuBedeHa Ha pucyHke 1.5.

[nsa ctaHgapTHOro pekoMeHayemoro 3HadeHus T2 (60 ¢ npu 2-x KpaTHOW neperpyske) B Tabnuue 1.6
npvBegeHa TOKO-BpeMeHHasi XxapaKTepucTUKa.

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

[nsa Bpaluarowmxca MaLlmnH oxnaxaeHue donee adhpekTBHO BO BpeMsi paboThl, YeM BO BpeEMS OCTaHOBKU
asuraTtens, Nno3Tomy BBoAMTCA napameTp dkP - KpaTHOCTb yBENMYEHMS MOCTOSAHHOM OXIaXAeHUS npu
OCTaHOBKe ABurartens.

Mocne oTkNYeHNs pene Harpysku no TENSIOBOKM neperpyake npu paspeweHHom AlNB, pene BkiounTcs
NMOBTOPHO Yepe3 BpeMs, 6onblLiee Yem OaHO M3 ABYX:

- BpeMeHM TennoBoro ructepesunca, T.e., ABuratenb JOMKeH OCTbiTb Ha 33% OT HaKOMMeHHOro Tenna;

- Bpemenu AlB.

Mopbupas pasHble BpemeHa AllB c yyeTom TennoBOro ructepesnca, MOXHO [OOUTbCS OrpaHuveHust
KonunyecTsa MyCKOB B €AMHULY BPEMEHM, T.K. MPU MOBTOPHO-KPATKOBPEMEHHOM pexmme paboTbl 610K 3anoMuHaeT
KONM4ecTBO Tenna, Bblaensemoe npu nycke asurartens.

o TIT2
8
7 I/IH — KPaTHOCTb TOKA OTHOCUTESNBHO
. HOMMWHaNbHOrO;

T/T2 — dhakTu4eckoe Bpems
® cpabaTtbiBaHMSA OTHOCUTENBHO T2 (BpemeHu

cpabaTbiBaHusA Npy ABYKpaTHOWN Neperpyske.

1/lH

PucyHok 1.5 - Toko-BpemMeHHasa xapaKkTepucTuka

1.2.5.8 3awuTa OoT neperpeBa o06MOTOK

B 3aBucMMOCTM OT BbIGPaHHbIX YCTABOK 3awuta MOXeT paboTaTb MO MepBOMY BXO4Yy CO CReAyHLMMU
TemnepaTypHbIMU JaTYMKaAMW:

1) co BCTpoeHHbIMW B ABuUratenb temnepatypHbiMu gatumkamu (L Ir.=1). B atom cnyyae yctaBka ClS He
3ajelricTBOBaHa 1 KOPOTKOE 3aMblkaHMe 1 0OpbIB AaTyMKa He KOHTponupyeTcs. 3awwmTa cpabaTtbiBaeT, Korga
COMpOoTMBIEHME AaTymnka ctaHeT 6onbe 1700 Om.

2) ¢ patumkamm tuna PTC (1kOm npu 25 °C) (npy Mcnonb3oBaHUM 3TOr0 Aatymka namepsdemas temneparypa
He MoxeT 6bITb 6onbwe 100 °C).

Mo BTOpomy Bxoay 3awmTa paboTtaeT ¢ TemnepaTypHbiMu gatumkamu Tuna Pt100 (nnatuHoskiin, 100 Om npm 0 °C)
nnm Nil00 (Ni120) (Hukenesbii, 100 Om (120 Om) npu 0 °C) B cooTBeTcTBMM cO cTaHgapTamu MOK 60751 1 DIN 43760.
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3awuTa no BTOpoMy BXoay:
- 3anyckaeTcs, Koraa KoOHTponupyemas temnepartypa 6onblue ycTaBKy;
- UMeeT [1Be HE3aBMCUMbIX YCTaBKW: YCTaBKy aBapuMHON CUrHanNmM3aLuumn n ycTaBKy OTKITHOYEHUS.
3awwTa onpeaenseT criydau obpbiBa 1 KOPOTKOrO 3aMblkaHUSA TemnepaTypHbIX 4aTYMKOB:
-06pbIB Npu Temnepatype donbLue 220 °C;
-KOPOTKOE 3amMblkaHue Npu TemnepaType MeHblie MuHyc 45 °C.

1.2.5.9 3awmTa Nno HanpsiXKeHUKo

B sawwmtax no HanpshkeHuio YB3 nepen BKMAOYEHWEM Harpysku npoBepsieT COOTBETCTBME MapameTpoB
HanpsKeHs ycTaBkaM nonb3oBaTens U, B 3aBMCMMOCTU OT pe3ynbTaToB, pa3peluaet Nnnbo 3anpeLLaeT BKIKOYEHUE
Harpysku. ocne BKMIOYEHUA Harpyskn KOHTPOSMb MO HAaMpsXKEHWsIM COXPAHSETCS, HO peLleHWe Ha OTKIIoYeHune
NpYHMMaeTCs N0 TOKaM.

K 3alimTam no HanpspkeHMsiM OTHOCATCS:

- N0 MMHMMANbHOMY FIMHENHOMY HanpsXXeHuto (CpabaTbiBaeT, ecnv XoTs Obl 0OHO U3 NNMHENHbLIX HanpPsKEHWN
MeHbLUe ycTaBku (napameTp “U - 57) B TedeHne BpemMeHu, 3agaHHoro napametpom ‘U - k”);

- N0 MaKCMMarnbHOMY FNIMHEMHOMY HanpsXeHuto (cpabaTbiBaeT, ecnv XoTa Obl OAHO N3 NIMHEWHbLIX HaNPSXXeHUN
GornbLue ycTaBku (napametp “U = 5”) B Te4eHne BpeMeHu, 3agaHHoro napametpom ‘Y = £7);

- MO nepekocy NMHENHbIX HanpsXkeHu (cpabaTbiBaeT, ecnu pasHuua mexay delicmeyrowuMu 3Ha4YEHUSIMU
NNHENHbIX HanpsXXeHun Gonblue ycTaekm (napameTp “U " 5”) B TeueHne BpeMeHu, 3agaHHoro napametpom ‘U " k7).

1.2.5.10 3awumTa no nopsAaky YepenosaHus ¢as cpabaTbiBaeT Npy HapyLLeHUW nopsaka YepenoBaHusa das,
OTKMOYaeT ABuratenb 1 6noknpyeT ero AanbHenLwyto padorTy.

1.2.5.11 3awmTa N0 MMHMMaNbLHOMY CONPOTUBIIEHUIO U30NALUM OOMOTOK ABUraTens

Mocne nogayn HanpskeHUst Ha 6NOK Nepen BKNIOYEHNEM BbIXOOHOMO perie NpoBepsieTcs ypPOBEHb M30NALUm
0OMOTKM cTaTopa OTHOCUTENBHO KOpnyca. YpOBEHb U30MAumnM 06MOTKM CcTaTopa OTHOCUTENBHO KOpryca Takke
NpoBepsieTCs, Korga pene Harpysku BKMYEHO, HO Toku aABuratenst MeHee 10% HOMMHaNBLHOMO Toka (B 3TOM
crny4yae nNpvHMMaeTCs peLleHne, YTO ABUraTesb BbIKITHOYEH).

Mpu r d=5 (15) Harpy3ka He BKrOYaeTcs, ecnu conpoTtusneHme nsonsummn Huke 500 + 20 kOm, a npu - d=10
(20), ecnn Hmxke 1000 + 50 kOMm. Mpu r d=5 nr d=10, Harpyska BKMOYMTCS NOCHE BOCCTAHOBIIEHWSI COMPOTUB-
neHusa nsonsaumm n nctedeHunn spemenmn AMNB. MNpur d=15 ur d=20 AlB He GygerT.

1.2.5.12 3awmTa no o6peIBy (NponagaHunio) dasel (bas) Asuratens cpabaTbiBaeT, ecrv Ha 0aHON U3 a3
asuratens Tok 6onblie 10% oT HoMuHanbHoro (napameTp “t nd”), a No NboNn n3 octanbHbIX a3 asuraTens
MeHbLUe 7% OT HOMUHaNbBHOro ToKa ABuraTens.

1.2.5.13 KoHTpornb ucnpaBHocT BHeLwHero Mr1

YB3 onpefenseT Hanu4Me TOKOB ABUraTensi Npu OTKNIOYEHHOM pene Harpysku (Mpy OTKIIIOYEHHOM pere
Harpysku n oyHKUMOHANbLHOM pene B peXxmmMme 3Be3fa-TpeyronbHuK). B aTom cnydae 6nok nHaMumpyeT aBaputo
BHewHero MI1, BknovaroLwero Asuratens, A0 TexX nop, noka 6mnok He ByaeT BbIKMYEH UMW OTKITHOYEH KOHTPOSb
TOKOB ABWUraTens npu oTKMOYeHHOM pere Harpysku (napametp LL 1 =0).

1.3 KOMIMINEKTHOCTb
KomnnekT noctaeku npuBeaeH B Tabnuvue 1.7.

Tab6nuua 1.7 - KomnnekT noctaBku

HanmeHoBaHue CokpalleHue
Brnok YB3-302-02 YB3-302-02
OudbdepeHumanbHbIn TpaHcdopmaTtop (TpaHcdopmaTop HyneBoun
nocreoBaTenbHOCTH)
Kabenb cesasu ¢ MK no RS-232* KC-01
TemnepatypHbIv gat4dumk (Tunsel- Pt100, Nil00, Ni120) * Pt100, Ni100, Ni120
*NocTaBnaOTCA MO COrNacoBaHWIO C NoTpedbuTenem

1.4 YCTPOMCTBO U PABOTA

YB3 aBnsieTca MUKPOMNPOLIECCOPHBbIM LIMGPOBbLIM YCTPONCTBOM C BbICOKOW CTENEHBH HAaAEXHOCTU N TOYHOCTMW.
OnepaTtrBHOro NUTaHusA He TPebyeTca — KOHTPONMPYEMOE HanpshkeHne ABMSeTCA OAHOBPEMEHHO
HanpspkeHWeM NUTaHus.

YB3 nmeeT Tpu BCTPOeHHbIX TT, Yepes KoTopble NpoAeBaloTCsa CunoBble hasHble NpoBoaa.



-19-
2 NCMNOJIb3OBAHUE MO HASHAYEHUIO
2.1 MEPbI BE3OINACHOCTH

3AMPELLAETCS SKCMNYATUPOBATb YB3 B YCITOBUSAX BbICOKOW BNIAXXHOCTW.

A SAMPELWAETCA 3KCINYATAUNA YB3 C MEXAHUYECKNMUW MOBPEXOEHUAMKM KOPITYCA.
HE OONYCKAETCA NOMNALAHNE BObI B YBS.

YB3 He npefHasHayeH anst skcnnyatauumn B yCnoBmsax Bubpauumn n yaapos.

He gonyckaeTcs nonagaHue Briarv Ha BXOOHbIE KOHTaKTbl KITEMMHbIX KOFNIOAOK U BHYTPeHHWe anemeHTbl YB3.

He ponyckaetcst ncnonb3oBaHme YB3 B arpeccuBHbIX cpefax C codep)XaHmem B BO3OyXe KWUCIOT, Luernoyen,
Macen u T. .

Mpwn cobntogeHun npaewn akcnnyataumn YB3 6e3onacHo ans ncnonb3oBaHus.

2.2 YTPABJIEHUVE YB3

2.2.1 YB3 nmeeT naTb peXxnMoB yrnpaBreHus:

-b6nokMpoBaHua KnaemnaTypbl;

-MWHUMAarbHOIO KONMMYeCTBa YCTaHOBOYHbIX NapameTpoB (ganee B Tekcte PMKYIT);
-YPOBHSI NMonb3oBaTens;

-YPOBHS Hanag4vka,

- ANCTaHLMOHHOIO yNpaBneHus.

Bo Bcex pexnmax paboTbl BO3MOXEH:

- NPOCMOTP WU3MeEpSieMbIX M OTOOpaxaembix napameTpoB (Tabnuua 1.4). JluctaHne napameTpoB
BbinonHsaeTca kHonkamu BH3 n BBEPX;
- NTPOCMOTP XXypHana asapui (n.2.4.6).

2.2.2 Mpu 3a6noKMpoBaHHOW KiaBUaType HEBO3MOXEH MPOCMOTP U U3MEHeHue nporpamMmmupyembix
napameTpoB.

Mpun 3abnokupoBaHHOW knasuatype Haxatue kHomnku YCTAHOBKA npvBoauT K MOSIBNEHUIO Ha WUHAUKaTOpe
coobuweHua "LOC". [Ina pas3bnokMpoBaHMs KnaBmaTypbl HEOOXOAMMO MOBTOPHO Haxatb kHomnky YCTAHOBKA.
3aropaeTtcs ceetoanogq YCTAHOBKA, a Ha mHaukatope mwuraet “0”. KHonkamm BBEPX n BHW3 Habupaetcs
undpa napons nonb3osatens ot 1 o 9 n HaxumaeTcs kHonka 3AI/CBP/BbIb . Ecnu naponb BepeH, knaBnaTtypa
pasbnokupoBaHa. Ecnu nocne pas3bnokmpoBaHUsa KnaBuMaTypbl HE HaXXMMaeTCsl HU OfHa KHOMKa B TeyeHne 15 c u
yCTaHOBKa ONOKMPOBKM HE CHATa Nonb3oBaTeneMm, KnasmaTypa CHoBa bnokmpyeTcs.

Mpum™meuyaHue - Ecnu kakon-nubo Aatymk TemnepaTypbl OTKMOYEH NPOrpaMMHbIM ClOCcOBOM, TO BMECTO
3Ha4eHua TemnepaTtypbl (CONPOTUBMEHMS) HA MHOMKATOP BbIBOAUTCA “natk”.

2.2.3 Npwu pa3bnoknpoBaHHOMN KlaBuaType BO3MOXHO:
- pabota B PMKYTT;
- U3MEeHeHWe 1 NPOCMOTP NapaMeTPoB YPOBHS NoNb3oBaTens;
- NPOCMOTpP NapamMeTpoB YPOBHSA Hanag4uka.
2.2.3.1 PMKYT1 npegHa3Ha4eH ans ynpolweHus paboTtbl obcnyxmsatoLlero nepcoHana ¢ Y63.
Ons nepexona YB3 B PMKYI Heob6xo4MmMo yCTaHOBUTL NapameTp 5 in=1 nnm BbINOMHUTL YCTAHOBKY 3aBOACKMX
napameTpos (n.2.2.4). MNpu pabote YB3 B 3TOM pexnme roput 3eneHbii ceetognoa “PMKYT”.
B PMKYT gnsa HopManbHou paboTbl 65i0Ka 4OCTaTOMHO YCTAHOBUTL CrneayoLLme napameTpbl:
- N TT (BHELHUIN U BHYTPEHHWI);
- HOMUHanbHbIA TOK TT (ycTaHaBnuBaeTcd, ecnn TT BHELUHWNA);
- HOMUHarnbHbIV (pabounin) TOK ABUraTens.
Pabota B PMKYI1 oTnnyaetcsa oT paboTbl Ha ypoBHE MOfb30BaTeNs TeM, YTO NapameTphbl, He BKIMOYEHHLIE B
cnncok PMKYTT, npuHumMaloTcst paBHbIMW 3aBOACKMM YCTaHOBKaM.

BHUMAHUE: ECIMU KAKUE-NTMBO MNMPOrPAMMUWPYEMbBIE NMAPAMETPbl U3MEHEHbLI MOJIb3OBA-
TENEM N HANAOYUKOM, HO HE BKNIOYEHbLI B CINMUACOK PMKYN, TO MNMPU NMEPEXOOE B PEXWUM
PMKYN BMECTO 3TUX UBMEHEHWU BYAYT BOCCTAHOBJEHbI 3ABOACKUE MNAPAMETPbI.

MapameTpbl, He BKIMHOYEHHbIE B CMIUCOK B 9TOM pPEXMME, HE U3MEHSIOTCA M He mpocMmaTtpusatoTcs. PaboTa ¢
napameTpamu, BKIKOYEHHBIMU B CMIMCOK Takas e, Kak 1 Ha YPOBHE Nonb3oBaTens.

BknroyeHue noboro napametpa B cnucok PMKYI u BbikntoveHne pexmma PMKYI Bo3MOXHO TONbKO Ha
YPOBHE Hanaguumka.

Mpun BbIkNtoYeHHOM pexnme MKYT (yctaHoBke napametpa 5 n=0) ceetognoa “PMKYT1” He ropuT. B atom
crnyyae, B pexuMme Monb3oBaTens BbIBOAMTCA BECb CMWCOK MApaMeTpoB, HO ANs U3MEHEHUs napamMmeTpa
HeobxoaAnMO:

-kHonkamu BHN3 n BBEPX BbIOpaTh BKMOYaeMbli napameTp;

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

2.2.3.2 lameHeHne n NnpocCMOoTp NapamMmeTpoB YPOBHS Nofib3oBaTens

[na npocmoTpa n n3aMeHeHusi NapameTpoB YPOBHSA Nofib3oBatens Heobxoammo HaxaTb kHonky YCTAHOBKA,
npu atom 3aropaetca ceetogmon YCTAHOBKA. JluctaHue napameTtpoB kHonkamu BHW3 u BBEPX, Bxoa B
n3meHeHme napameTpa - kHonka YCTAHOBKA (3HayeHue napameTpa HauMHaeT MuraTb), U3MEHEHWE 3HAYEeHUS
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napameTpa - kHonkamu BHM3 n BBEPX, 3anucb napametpa - kHonka 3AI/CBP/BbIb, nepexon o6paTHO B MEHH0
6e3 3anucu — kHonka YCTAHOBKA, Bbixog 13 MeHto - kHorka 3AlMN/CBEP/BbIB. MNpu oTcyTcTBUM HaxaTus nobon 13
kHonok B TedeHue 30 ¢, YB3 nepexoauT B UCXOOQHOE COCTOSIHME.
Ecnu nsmeHeHne napameTtpa 3anpeLyeHo (ropuT Todka B cpedHeM paspsge WMHAMKaTopa MHEMOHUKM na-
pameTpa), TO U3MeHeHMe 3TOro napameTpa BO3MOXHO TOMNbKO Ha YPOBHE Hanaa4vvka nocne CHATUS 3anpeTa.

2.2.3.3 iameHeHne n NpocMoTp napaMeTpoB YPOBHSA Hanagyuka

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 uHaoukaTope 3HaveHus napameTtpa muraeT “000”.
KHonkamu BBEPX n BHU3 nocnepoBatensHo HabpaTtb Tpu Lmdpbl Napons Hanagyuka ot 1 go 9, pasgensas Habop
HaxaTuem kHonku 3AlN/CBP/Bblb. Ecnn naponb He BepeH, 3aroputcs "PAS" ¢ MuraHmem B CTaplUeM paspsige
nHaMkaTopa 3HadeHusa u Yepes 15 ¢ YB3 Bo3BpaTMTCA B MCXOOHOE COCTOSIHME, MHaye Ha MHAMKaTope nosBnseTcs
nepBbI NapamMeTp MEHIO Hanaguuka.

Jlnctanne napametpoB kHonkamn BHW3 u BBEPX, Bxog B M3MeHeHue napametpa - kHornka YCTAHOBKA
(3Ha4yeHne napameTpa HauyMHaeT MuraTthb), U3BMEHEHNE 3HaYeHnst napameTpa - kHonkamy BHN3 n BBEPX, 3anucb
napametpa - kHonka 3Al/CBEP/BbIb, nepexon obpaTHo B MeHo 6e3 3anuncu — kHonka YCTAHOBKA, Bbixog u3
MeHto - kHornka 3Al/CBP/BbIB. Mpn oTcyTcTBUM HaxxaTust nodor u3 kHonok B TedeHme 30 ¢, YB3 nepexoaut B
NCXOOHOE COCTOSIHME.

Mpu pabote YB3 Ha ypoBHe Hanaauyuka, roput 4ecaTudHasa Todka B Mnagllem paspsae uHanmkatopa MHEMOHUKN.

Ha ypoBHe Hanaguyuka OOCTYNHOCTb No6Oro napameTpa Ha ypoBHE NONb30oBaTens MOXeT ObiTb 3anpelleHa
Unn paspelleHa ogHoBpeMeHHbIM Haxatnem kHonok YCTAHOBKA n BHWS3. 3anpet goctyna wvHauumpyetcs
OECATUYHOM TOYKOWN B cpeaHeM paspsage MHAMKaTopa MHEMOHUKN.

Ha ypoBHe HanaguMka BO3MOXHO BKMOYEHME B CAMCOK napametpoB pexuma PMKYIT nwo6oro
AOMONMHUTENBHOrO NapameTpa. [ns 3Toro HeobxoanuMmo:

-kHonkamu BHN3 n BBEPX BbIOpaTh BKMNoYaeMbli napameTp;

-HaxaTb ogHoBpeMeHHo kHonmkn BHN3 n BBEPX (gomkHa ncyesHyTb Touka B cTapllem paspsge nHavkaropa
MHEMOHUKN).

Onsa nckntodeHns napameTpa 3 pexnma PMKYT Heob6xogmmo:

-kHonkamu BHN3 n BBEPX BbIOpaTh BkMoYaeMbli napameTp;

-HaxxaTb ogHOBpeMeHHo kHonkn BHN3 n BBEPX.

Ecnn napameTtp ucknouyeH u3 cnucka napameTtpoB pexuma PMKYT1, To B cTapwem paspsge vHaukatopa
MHEMOHWKN rOpuUT AEeCATUYHAA TOYKa.

2.2.4 YcTaHOBKA 3aBOACKMX NapamMeTpoB

YcTaHoBKa 3aBOACKUX MapaMeTpoB BO3MOXHA ABYMS cnocobamu.

Cnoco6 nepBbIA. YcTaHoBUTL napameTp PPP=1. lNocne Bbixoga W3 pexvMma YCTaHOBKM MapaMeTpoB Bce
3aBOACKMe NapameTpbl OyayT BOCCTAHOBMEHbI (KpOME Mapons Hanagvvka).

Cnoco6 Btopown. lNpn nogayve nutaumss Ha YB3 yagepxatb B TeyeHMe OBYX CEKyHO HaXaTbiMW KHOMKK
YCTAHOBKA un 3Al/CBP/Bblb. Bce 3aBoackume napameTpbl, B TOM 4UChe M MNaponb Hanag4yvka, oOyoyt
BOCCTaHOBINEHbI (Maposfib Hanaayuka - 123).

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

-Tin TT (BHELWHWIA UM BHYTPEHHWIA), EPE;

- HOMUHanbHbIA TOK TT (ycTaHaBnuBaeTcd, ecnv TT BHELWHWI), Enk;

- HOMUHAarnbHbIA TOK ABUraTens, nd.

2.2.5 Copoc aBapumn YB3 ¢ nuueBon naHenu
CO6poc aBapwuii BbINOSTHSIETCS, €CNK ABUraTenb BbIkoYeH. [ns cOpoca aBapuii C NMMLEBOW NaHenu
Heobxoanmo ogHoBpeMeHHO HaxaTtb kHonkn YCTAHOBKA n BHUS, npu atom:
- aBapwuu cbpacbiBaloTCs HE3aBUCUMO OT TOro 3anpeLLeHo nnm paspewleHo AlB (kpome TekyLmnx aBapui u
aBapuy Mo HanNU4uK TOKOB ABUraTens nNpu OTKNYeHHOM perne Harpy3sku ACa );
- otcdeT AlB 3akaH4MBaeTcs;
- MPY OTCYTCTBUM TEKYLLIMX aBapuii, BKIOYaeTCs ABUraTenb.

2.3MOoAroToBKA YB3 K UCIMOJIb3OBAHNIO
e 3AMPELWLAETCA NPOBEAEHUE MOHTAXHbIX PABOT BE3 OTKITIOYEHUSA YCTPOUCTBA OT CETHU.

BHUMAHUE: ONA MNOBbIWEHUA 3KCMNYATALUMOHHbLIX CBOWCTB YB3 PEKOMEHAOYETCA
YCTAHOBUTb NPEOOXPAHUTENN (BCTABKWU MIABKUME WU UX AHAINOIMM) B CHEAOYWOLWUE LUENMU
(NMEPEYUCNEHWE B MOPAOKE HEOBXOOUMMOCTW, YEPE3 OE®UC - PEKOMEHOYEMbIA HOMWHAN
NPEOOXPAHUTENSA):

1) BbIXOAHbIE KOHTaKTbl pene (HOMMHAN npedoxXpaHuTenen BblbMpaeTca B COOTBETCTBMM C
NnoaKknNi4YaemMbIMmn LeNaMmn, HO He AOSMKEH NpeBbilwaTh A5 KOHTakToB 1,2,3 — 15 A, ons KoHTakToB 4-9 — 5 A);

2) uenu nutanus YB3 (27,28, 30, 31 - L1,L2,L3, N) -1 A,
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3) uenu namepeHusa nonauun asuratens (25,26 - R-iz, R-iz_N) - 0,5 A.

2.3.1 lpu mowHocTn anekTpoasuratens ot 0,25 kBT go 3,3 kBT gonyckaeTcs UcCnonb3oBaHUEe BCTPOEHHbIX
TOKOBbIX TpaHcopmaTopoB.

B aTom cnyyae gBa BapuaHTa nonyyeHus 3Ha4yeHui TOKOB ABuUraTens:

1) GeCKOHTaKTHbIN - NPONYCTUTL NPOBOAA, uayLine K ABuUraTento, B okHa Ha kopnyce YB3 (kaxabl hasHbin B
OTAENbHOE OKHO).

2) HenocpeaCcTBEHHOE NOAKMIOYEHNE — NOAKIIOYEHMEe aBuratens vyepes knemmbl YB3 (puc. 2.1a).

Mpu ucnonb3oBaHUKU ABUraTenen Apyron MOLLHOCTU NOAKMNIOYUTE TOKOBbIE TpaHCOPMaTOpbl C HOMUHAMBHBIM
BbIXOOHbIM TOKOM 5 A B COOTBETCTBMM C puc. 2.16.

L1
L2
L3
N
F1{F2|F3
Ql Q =] k=] A
— 1 W]
Q2 - -
Con | Name K2 Name [Con
i T | RFnc 2 L1 | 27
a 2 | RF-com |~ L2 28
3 | RF-no — Kl1-2 L3 30
T 4 | RP-1nc j—\_l N |3l
5 | RP-lcom G-485 | 33
6 | EP-lno p—=o A-485 ] 34
7 | RP-2nc 49\9111 B-485 | 35
g | BEP-2Zcom [
b 9 | EP-2no 0 GND | 39
AN U | 40
14 | T-1a
15 | T-1b GND | 44
16 | T-2a ANT [ 45 tLﬂRl
17 | T-2b
18 T-3a GND | 48 |—4
19 | T-3b PT-c | 49 [—
S ) PT-100
GND | 51
d e 73] DT-a PTC | 52 |—
K b «=—— 24 DT tLﬂRg
25| Riz
— 26 | R 2N X
Q9 =] a2
J/’ J/ J/’ oo PTC
TxD R5-232 | 2
ExD RS-232| 3
K1- pene Harpyzxu GND RS-232 | 4
K2- pyHKIHOHANEHOE pere
M
M
~3
GIND
A-YB3 Q1, Q2 — aBTOMaTUYECKMI BbIKNOYaTENDb
F1-F3 — BcTaBka nnaskas (aBTOMaTUYECKUI BbIKNOYaTenb) R1, R2 - Tepmopesuctop
K — MarHUTHbIN nyckaTenb T1 - gudbdbepeHumanbHbIA TpaHchopmaTop

M — aCMHXPOHHbLIN OBUraTenb

PucyHok 2.1a - Cxema nogkntoveHus YB3 ¢ HenocpeacTBEHHbIM M3MEPEHMEM TOKOB ABUraTens
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L1
L2
L3
N
F1|F2|F3
Ql Q Q Q A
X1-1 X1-2 ] [] []
Q2 Con | Name K2 Name [Con
;NQ‘C 1 | RF-nc L1 27
2 | RF-com H ~o—o |12 [28
3 | RF-no - s Kl1-2 |13 30
T1 T2 | T3 ot | 5
d c € 5 | RP-1com G485 [ 33
6 | RP-lno p———0 A-485 | 34
7 | RP-2nc 49\051 B-485 | 35
8 | RP-2com [
5 | RP-2no o GND | 39
a AN UJ 40
4 ' b 14 T-1a
T4 o 15 | T-1b GND | 44
o d 16 | T-2a AN T | 45 tlh Rl
- e 17 T-2b
= 18 T-3a GND | 48
19 | T-3b PT-c | 49 -
N ) PT-100
GND | 51
h g 23 | DT-a PTC [ 52
K h 24 | DT-b t R2
25 [ R iz
26 | R iZN %7
Q2 o L=
J/ J/ / e Tca PTC
TxD RS-232] 2
RxDRS-232] 3
K1- pemne HarpyskH GND RS-232| 4
K2- dyHKUMOHATREHOE pene
M
M
~3
GND
A-YB3 Q1, Q2 — aBTOMaATUYECKMI BbIKITtOMaTENb

F1-F3 — BcTaBka nnaskas (aBTOMaTUYECKUI BblKNoYaTernb)

K — MarHuTHbIN nyckaTenb
M — aCMHXPOHHLIN ABUraTenb

PucyHok 2.16 - Cxema nogkntoyeHus YB3

2.3.2 [ponyctutb 4epe3 pauddepeHUmnanbHbidi TOKOBbIM TpaHcdopmatop (TpaHcopmaTop HyrneBou

R1, R2 - Tepmopesuctop

T1-T3 — TpaHcgopmaTop Toka
T4 - pudpdepeHumanbHbI TpaHcdopmaTop

nocrneaoBaTenibHOCTK) BCe TpM dhas3HbIX NpoBOAa M NOAKMYMTb ero K YB3.

2.3.3 [Ins KOHTPOMNS U U3MepeHUs N30MALMM ABUraTenst NOAKMHOYMTE KIEMMY KOHTPONS nsonsummn 25 K ogHomy

13 BbIXOAHbIX KOHTakToB MIT.

Ecnun KopnycC ABuratend He 3a3eMIieH, Uinn ncnornb3yeTcd CeTb C MSOHMDOBaHHOVI HeIZTpaJ'IbIO, UM K Knemme

YB3 He NOoAKMoYeH HyneBow NPoBoa, TO MOACOEAMHUTL MEKTPUYECKN K knemme 26 YB3 kopnyc asuratensi.

Ecnn ucnonb3yetcss ceTb C M30MMPOBAHHOW HEWTpanbid W Koprnyc ABUraTensi MOAKMIOMEH K KOHTYpY

BblpaBHUBaHWS NOTEHLUMANOB, TO NOACOEANHNTL ANeKTpuyeckn kopnyc asuratens kK knemme 31 ("N") YB3.

2.3.4 MoakntounTtb YB3 K aneKkTpuyeckon cetn B cooTBeTcTBumM ¢ puc. 2.1. MNpu ucnonb3oBaHumn gsuratens c
nepekntovYeHnemMm OOMOTOK MpU MycKe u3 3Be3fdbl B TPEYrofibHWK, BbIMNOMHUTL MOAKMYEHME B COOTBETCTBUU C

MpunoxeHuem b.
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2.3.5 [Ins pabotbl ¢ YB3 nepcoHanbHOro KoMnbloTepa B Ka4eCTBE YNPaBNSAOLWErO UMM KOHTPONMPYHOLLEro C
ucnonb3oBaHuem nporpammbl “MaHens ynpasneHns YB3-30202” Heobxogumo yctaHoBuTb Ha [1K nporpammy
“Manenb ynpaeneHua YB3, sanyctuB nporpammy setup_cplubz302_02(Standart)(x.x).exe, roe X.X. — Bepcus
nporpamMmbl.

MoakntounTtb pasbem “RS-232” Ha nuueson naHenu YB3 k pasbemy RS-232 [1K kabenem KC-01 u yctaHOBUTL
napametp “rPP=1".

MpumeyvaHns
1 Mporpamma setup_cplubz302_02(Standart)(x.X).exe pa3smMelleHa Ha cante komnaHum “‘HOBATEK-
OJIEKTPO* (http://www.novatek-electro.com/programmnoe_obespechenie.html).
2 Kabenb KC-01 komnnektyeTca nog 3aka3. Bo3amoxHO camocTosiTenbHoe uarotoBneHue kabens KC-01
nonb3oBaTenemM B COOTBETCTBUM C puc. 2.2.
3 Ons paboTtbl ¢ YB3 gonyckaetcsa ncnonb3osaHve nporpamm, paspaboTaHHbIX NoNb3oBaTeENEM.

2.3.6 Mpu ncnonesosaHun MODBUS nogknio4nTb nNuHMmM cBA3m K knemmam 33 (GND), 34 (nuHua A RS-485),
35 (nuHua B RS-485) YBS. YcTtaHoBuTbL napameTp “rPP=2".

2.3.7 MNopgatb HanpskkeHne Ha YB3.

MopagoK BKNOYEHNS pene Harpyskn onpeaensieTcs 3HadeHammu napameTpoB AEE M AP (n. 2.4.1.).

BHUMAHUE: YB3 NMOCTABIAETCA NPU BbICTABIIEHHOM HOMWUHAJIbHOM TOKE OBUIATENSA PABHbLIM
HYNnO. B 3TOM CNYYAE PENE HAIPy3kU YB3 HE BKNMIOYUTCA 0O YCTAHOBKU HOMUHAINBHOIO TOKA
OBUIATENSA. HOMUHANBbHBLIA TOK ABUFATENSA OOMXKEH BbITb HE MEHEE 0,2 A.

2.3.8 YCTaHOBUTb B MEHIO HEODXOAMMbIE 3HAaYEHMS1 MapaMeTpPOB.

2.3.9 CHaATb nuTaHue ¢ YB3.

2.3.10 MopgxkntoumTb MarHUTHBIN NyckaTtens (B AaneHenwem MIT) agBuratensa B COOTBETCTBUM C PUCYHKOM 2.1.

MpumedyaHue - Korga pene Harpysku BKIOYEHO, TO 3aMKHYTbI KOHTaKTbl 5-6 1 8-9, Npu BbIKNIOYEHHOM perne

- 3aMKHYTbl KOHTaKTbl 4-5 1 7-8.

2.4 NCMNOJTIb3OBAHME MO HASHAYEHUWIO

MpumeyaHwue - pu onucannn pabotbl YB3 npegnonaraeTtcs, YTO ONMCbIBaeMbI€ 3aLLMTbl BKMOYEHbI U BCE
Heobxoammble Ans paboTbl AaTYMKN NOOKIOYEHDI.

2.4.1 PaboTa YB3 0 BKIIHOUYEHUA pene Harpy3Kku
2.4.1.1 Pabota YB3 nocne nogayn nutaHusi (NepBoe BKIOYEHNME)
Mocne nogaym NUTaHMs Ha MHAMKATOP MHEMOHUKM Ha 1-2 cekyHabl BbiBoguTcsa "SER'!, a 3aTem nepea Bknove-
Huem pene Harpysku YB3 npoBepsierT:
- YpOBEHb N30MsLMN OBMOTKU CTaTopa OTHOCUTENBHO Koprnyca ABuratens (npuv ConpoTUBMEHMM U30NSLMK
Huxke 500 + 20 kOm npu r d=5 (1000 + 50 kOm npu r «d=10) Harpy3ka He BKno4aeTcs);
- Ka4yecTBO CeTEeBOro HanpsKeHWs: NoNHOasHOCTb, CUMMETPUYHOCTb, BENMUYNHY AEACTBYIOLEro NMMHENHOro
HanpsXeHus:;
- npaBunbHOE YepenoBaHue pas, OTCYTCTBME UX CrMNAHWUS.
Mpu Hannumu Ndoro 13 3anpeLuatoLmx hakTopoB pene Harpy3kM He BKITHOYAETCS, @ HAa MHAOUKATOP MHEMOHUKM
BbIBOAMTCSH COOTBETCTBYIOLMI KO aBapun 1 3aropaetcs ceetoavon ABAPUA.
B 3aBucMMoCTM OT 3Ha4eHus napameTpa 5 P Ha uHaMKaTOp BbLIBOAUTCS:
-NUHerHoe HanpshkeHne Uab npn S P=0;
-conpoTusneHue nsonauum (rid) npn s P=1;
-00paTHbI oTcdeT BpeMmeHun AlNB B cekyHaax (Att) npu s P=2.
Mpu oTcyTCTBMM 3anpeLualoLlnx BKNoYeHWe (PakTopoB BKMKOYEHME perie Harpysku onpegensieTcs 3HavyeHuem
napametpa APd (paGota YB3 nocne nogayun nutaHus).
1) MpuAPA=0 pene Harpy3ku He BKNOYMUTCA. [INA BKNIOYEHUA pene Harpy3ku B 3TOM cny4vae
Heob6xoAMMO OAHOBpPEMEeHHO HaxaTb kHonku BBEPX n BHU3.
2) Mpn APd=1 pene Harpy3ku BKNounTcsa Yepes Bpemsa AllB.
3) Mpun APd=2 pene Harpy3kn BKNIOYNUTCH Yepes 2 CeKyHObl Nocne NoAayn NuTaHns.
OagHOBpPEMEHHO C BKITOYEHNEM pere Harpy3ku 3aropaetcsa 3eneHbin ceetogmod HAMPY3KA. Mocne Bkntove-
HWUS pene n 4o MOMeHTa nycka Asuratens (Myck ABUratensi onpeaenseTcs no NpeBbILUEHNIO TOKOM Harpy3ku ypoB-
HA 1,2 HOMWHaNbLHOrO TOKa) KOHTPOMb M MPUHATME PeLLEeHUs NO KadeCTBY HanpskeHUs coxpaHsaeTcs. Ecnu B 6ec-
TOKOBYIO Nay3y NOsSBUNMCh 3anpeLuatoLlme akTopbl, TO pene Harpysku OTKMoYaeTcs.
Pa6boTta YB3 npu paspelleHHOM OMCTaHUMOHHOM yNpaBneHun aBuraTenem no uHTepgency
RS-232/RS-485 (dtd=1, diUd=2) paccmaTpuBaeTca B n. 2.4.4.8.
2.4.1.2 Pabota YB3 nocne oTkno4veHns ns-3a aBapum
Pabota YB3 B 3TOM crniyqyae aHanorndyHa paboTte npy NepBOM BKMOYEHMU, HO BKIOYEHME pefne Harpys3km He
3aBUCUT OT 3Ha4eHus napameTpa APd.


http://www.novatek-electro.com/programmnoe_obespechenie.htm
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Ecnu nocne aBapuu 3anpeweHo AlNB (Ar- =0), To BKNOYEHNE ABUraTENs HEBO3MOXHO A0 BbIKIIOYEHUS NuTa-

Husa YB3. encteme 3HadeHus napameTpa Arr pacnpocTpaHsieTcs Ha BCe BUAbl aBapui, Kpome aBapui No Hanps-
XeHuto. [1na 3anpelueHusa AMNB npu aBapusx No HanpskeHUo HaZo UCNonb3oBaTh NapameTpbl e, U.r, U'r.

2.4.2 Pabota YB3 nocne BknO4YeHUs perie Harpy3ku U BKIIOYEHUs1 ABUraTens (nosiBneHus Tokos BorbLue
10% HOMMHaNbLHOro TOoKa ABuraTens).

YB3 oCyLlecTBASIET KOHTPOSb MO HAMpPsPKEHUIO M Tokam. Pene Harpysku OTKto4YaeTca npu cpabatbiBaHWM
nobor 3awmnTbl n3 Tabnuupl 2.8 3a UCKMYEHNEM:

- 3aLUUT MO HaMpPsKEHWIO;

- MO MaKCMMarsibHOW TOKOBOW 3alumTe npu « - n =1 (B 3TOM crnydae WHAMKALMS NPEBLILLEHUS €CTb, HO pene
Harpysku He OTKMYaeTcs).

Ha mHOmkaTtop MOXEeT BbIBOOUTLCA MMM TOK ¢ha3bl A ABUraTensi, WNKU 3HavyeHue napameTpa, BblIOpaHHOro
nosnb3oBartenem. 3Ha4yeHne napameTpa, BblOpaHHOro nosfib3oBaTeniemM, MoXeT oTobpaxaTbcst NnocTosiHHO (5 «(£=0)
unu B TedeHune 15 c, a 3atem Bo3BpaLLaeTcs uHankauusa Toka assl A asuratens (5 [L=1).

2.4.3 PaboTa pyHKLMOHaNLHOro pene

®dyHKUUK, BINOMHAEMbIE PYHKLMOHANbHLIM pene, onpeaensoTca napaMmeTpoMm rri.

Mpu rr5 =0 pene ucnonb3yeTcs kak pene curHanu3auumm (ceetoguonbl 3/T u PB He ropdar). KoHTakTel pene
3aMblKaloTcs Npw Nobor aBapun, NnepeyncreHHon B Tabnumue 2.8.

Mpu rr5 = 1 pene ncnonb3dyetcs kak pene BpemeHun (roput ceetoamon 3/T n PB): BkntovaeTca vyepes Bpems,
3afjaHHoe napameTpoM “rrt”, nocne BKNIOYEHUS pere Harpysku.

Mpu rr5 = 2 pene ucnonb3yetca ANs nepeknoyeHns obMOTOK ABUratens u3 3eesgbl B TPeYronbHWK (roput
ceeToamoa 3/T). B aTOM pexume perne Harpysku BKITHOYAETCs TaK e, Kak U B pexnme rr5=0, HO, 4yepe3 Bpems,
3agaHHOe napameTpoMm “rrk”, OHO BblkMoYaeTcs. Yepes Bpemsi, 3agaHHoe napameTtpom “FEE”, mocne BbIKNOYeHMs
pene Harpysku BkntoyaeTcsa yHKUMOHANLHOE pene.

MpumedyaHue - Korga dyHKLMOHANBHOE PENE BKITOYEHO, TO KOHTAKTbI 1-2 pa30oMKHYTbI, @ KOHTaKTbl 2-3
3aMKHYTbI.

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

YB3 no3BonsieT BbINONHATL 0OMEH AaHHbIMW C BHELIHMM YCTPOWCTBOM MO NocrefoBaTenisHOMY UHTepdency
no npotokony MODBUS. lNpwu BbINnonHeHMW o6MeHa no uHtepgency RS-485 nnn RS-232 ropuT cuHui cBeToamnos
“OBMEH".

2.4.4 .1 MNapameTpbl KOMMYHUKaLUK:

- agpec ycTtpowicTea: 1-247 (napameTp r5A);

- CKOpoCTb nepenauun gaHHbIx: 9600 604, 19200 6og (napameTp r55);

- peakumsi Ha NOTepr CBA3W: NpeaynpexaeHne u NpoaorvkeHue paboThl, MpeaynpexaeHue u OCTaHoBKa
ABurartens, NpofoskeHme paboTbl C OTCYTCTBMEM NpeaynpexaeHus (napametp r5P);

- obHapyxeHne BpemeHn npeBbileHnsa oteeTa: 1¢ —120 ¢ (napameTp r50);

- bopmaT nepepaBaemoro cnosa — 8 6uT, 6€3 KOHTPONSA YeTHOCTM, ABa CTOMOBbLIX OUTa.

2.4.4.2 YnpasneHve YB3 oT koMmnbloTepa

Cesa3b komnbioTepa ¢ YB3 ocyuwectenseTca no nocrnegoBaTesibHOMY uHTepdency. Cxema nogkroyeHus
npuBeaeHa Ha pucyHke 2.2. Kaxaein YB3 umeet nHameuayanbHbii KOMMYHUKaLMOHHBIN agpec. KomnbloTep ynpas-
nsaet kaxabiM YB3, pasznuyas nx no agpecy. YB3 moxeTt pabotate B Modbus ceTsix, paboTatowmx B pexmme RTU.

KomneoTep
YB3-302 X1 X2
—< | com-port
"RS_232 " [KonT [HawmmeHOB

[HavmeHoB [KOHT

juy

RxD

T <D TxD

IRxD

Bl W N P

GND SG

O oo I o O] ] Wl N

I
X1 Bunka IJia NOOIOKJIOUeHUS TeJlebDOHHOM TpyOKUu

5 1
PLUG-4P4C-P-C2
X2 PozseTrka DB-9 ‘ @ w @
9 &

Female
Side

(1

PucyHok 2.2 - Cxema nogkntoveHus YB3 k komnbtoTepy
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2.4.4.3 MNMpoToKon KOMMYHUKaLMn

O6meH mexay KomnbtoTepoM 1 YB3 ocyliecTBnsaeTcs naketamu gaHHbix. PopmaTt naketa gaHHbIX NPpUBESEH B
Tabnuue 2.1.

Ta6bnuua 2.1

START WHTepBan mon4yaHus — 6onee 4 mc npu ckopoctn nepegaym 9600 6oa, nnu Gonee
2 Mc npu ckopocTu nepegaydn 19200 6oa

ADR KommyHuKaumoHHbIn agpec YB3 (8 6uT)

CMD Kopn komaHabl 8 6ut

DATAO CopepxxaHve gaHHbIX:

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

DATA (n-1)

CRC CHK low CRC cyMma LUUKNUYECKOro KOHTPOns

CRC CHK high 16 6uT

END WMHTepBan MmonyaHusa — 6onee 4 mc npu ckopocTtu nepegayqmn 9600 6oa, nnmn Gonee
2 mc npu ckopocTu nepegaydn 19200 6oa

2.4.4.4 KomaHgbl nHtepderica MODBUS (CMD (koa komaHasl) u DATA (CMMBOSbI AaHHbIX))

Kon komaHgbl —0x03, yTeHue n- cnos. [pumep, YTeHUe HenpepbIBHbIX 2 COB OT HayaneHoro agpeca 64H B
YB3 ¢ KOMMyHMKaunoHHbIM agpecom 01H (tabn. 2.2).

MpumeyaHune—lNpn BbINONHEHUM OOHOW KOMaHAbI MOXET ObITb CHMTaAHO He Gonee 12 perncTtpos (n=12).

Tabnuua 2.2
KomaHpgHoOe coobueHue OtBeTHOEe cooOLeHune
ADR 0x01 ADR 0x01
CMD 0x03 CMD 0x03
CrapToBblii agpec AaHHbIX 0x00 Yncno gaHHbIX B 6anTax 0x04
0x64
Yuncno gaHHbIX B croBax 0x00 CopaepxxaHune gaHHbIX No agpecy 0x17
0x02 0x70
CRC CHK low 0x85 CopepxaHue gaHHbIX NO agpecy 0x00
0x00
CRC CHK high 0xD4 CRC CHK low OxFE
CRC CHK high 0x5C
Tabnuua 2.3
YcTaHOBOYHbIE U CYUTbIBaeMbie NapameTpbl MapameTpbl KOAOB Appec
MonHoe Bpems paboThbl YCTPOMCTBA, CYTKU Ebl 207
Bpemsi HapaboTku gBuraTens, cyTku ELD 208
Kog noctyna nonb3oBaTens Loc 209
Kog noctyna Hanagyuka PRS 210
Bepcua yctpoincTtsea rEL 217

Kop komaHabl 0x06, 3anucb — 0o4HO CIIOBO

Ucnonb3oBaHne AaHHON KOMaHAbl HE PeKOMEHOYeTCA, TaK KaK 3anvMcb HEKOPPEKTHbIX AaHHbIX MOXeT
npuBecTn K oTkasy YB3.

3anucb AaHHbIX BO3MOXHa TONbKO MO agpecam NnporpaMMmnpyemMblx napameTtpoB (Tabn. 1.5), 3a ucknodeHmem
napamMeTpoB, NpuMBeaeHHbIX B Tabnuue 2.3. 3anncb napameTpa OCYLLECTBMSETCA HE3aBUCUMO OT YCTaHOBJIEHHOW
3aWnThl Hanag4vvka (3anucb NO NMMHUK CBA3U umeeT Gonee BbICOKUA NpuopuTeT). [pn 3anMcy HOBOTO 3HAYeHUs
napameTpa B s4einky, 3awmiieHHyto PMKYTT, napameTp aBToMaTU4eCK/ BLIBOAUTCA N3 3TOMO pexmnma.

3anuceiBaemble NapameTpbl 4OIMKHbI ObITe KpaTHbI LWary, ykasaHHomy B Tabnuue 1.5.

Mpumep, nopsigok 3anucm 1000 (OXO3E8) B perucTp ¢ agpecom 0XO00AQ0 B YB3 ¢ KOMMYHMKALMOHHBLIM aapecoMm
01H npuBeaeH B Tabnuue 2.4.

Tabnuua 2.4
KomaHpgHoe coobueHue OTBeTHOE coObLeHue

ADR 0x01 ADR 0x01

CMD 0x06 CMD 0x06

CtapToBbI agpec AaHHbIX 0x00 CtapToBbIi agpec AaHHbIX 0x00
0xAO 0xAO0

[aHHble 0x03 [aHHble 0x03
OxE8 OxES8

CRC CHK low 0x89 CRC CHK low 0x89

CRC CHK high 0x56 CRC CHK high 0x56
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Kog komaHabl 08h — guarHocTuka.
®yHkumns 08h obecneynsaeT pag TECTOB ANS NPOBEPKU CUCTEMbI CBA3N Mexay koMmnbioTepoM u YB3, a Takke
ans nposepkn padotocnocobHocTn YB3. ®yHKUMA ncnonb3yeT nosne nogdyHKUMM 418 KOHKpeTM3aumm
BbINOJSIHAEMOro AenCTBMSA (TecTa).
TModgpyHkuusi 00h - eo3epam OaHHbIX 3anpoca. [laHHble, NnepeaaHHble B Nose AaHHbIX 3anpoca, AOMKHbI
ObITb BO3BpaLLEHbI B MONe AaHHbIX oTBeTa. [MprmMep 3anpoca u oTBeTa NpUBEAEH 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 - lNpumep 3anpoca n otseTa noadyHkumm 00h - Bo3BpaT AaHHbIX 3anpoca.
IModgpyHkuyuss 01h — pecmapm onyuti cesi3u.
Mpu BbINONHEHUN kKOMaHAbl B YB3 BbINONHAETCA TONBKO U3MEHEHUE CKOPOCTU CBA3U. [ns NONHOro naMeHeHus
napameTpoB CBS3M HEOBXOAMMO MOChe WX W3MEHeHWst BbINoMHUTL komanay "MOBTOPHbLIA CTAPT YB3"

("RESTART") (n.2.4.4.10).

Mpumep 3anpoca u oTBeTa NPUBEAEH Ha pUCYHKe 2.4.

3anpoc
NoodyHkuma | MNMogdyHkuma | OJaHHbie | [JaHHble
Appec DyHKUMA HE LB HB LB CRC LB CRC HB
01h 08h 00h 01h 00h 00h B1h CBh

OTBeT He BO3BpaLLaeTcA

PucyHok 2.4 - Npumep 3anpoca 1 oteeta noadyHkumm 01h - pectapT onuuin cBA3w.
2.4.4.5 CRC — Kof LMKIIMYECKOro KOHTPOSIS
KoHTponbHas cymma (CRC16) npeactaBnsdet cobon LIMKIMYECKMI MPOBEPOYHLIN KOO HAa OCHOBE MOMMHOMA
A001h. lMepepatoliee yCTPOUCTBO HOPMUPYET KOHTPOSBbHYIO CYMMY ANsi Bcex OalT nepegaBaemoro coobLieHus.
MpuHUMaloLLee YyCTPOMCTBO aHanormyHbIM 06pas3oM hopMUPYET KOHTPOSbHYIO CyMMY Ansi BCex GanT nNpuMHATOro
COOOLEHNA U CpaBHMBAET €e C KOHTPOMbHOW CyMMOW, NMPUHATOW OT nepeparowiero ycrtpouctea. [Npu Hecos-
nageHnn copMUPOBAHHON U MPUHSITOM KOHTPOIbHBIX CyMM reHepupyeTcs coobuieHne o6 olmbke.
lMone KOHTPOMbHOW CyMMbl 3aHMMaeT ABa Ganta. KoHTponbHas cymma B COOOLLEHMM nepefaeTca mnaglmm
GanTtom Bnepea.
KoHTponbHas cymma chopmmpyeTcs no cneayoLwemy anroputmy:
1) 3arpyska CRC peructpa (16 6uT) egmHuuamm (FFFFh);
2) ncknovaroree UJN ¢ nepebiMn 8 Gutamm 6arita coobuieHus n cogepxmmbim CRC pernctpa;
3) casur pesynbTaTa Ha oguH 6UT BNpaeo;
4) ecnu cosuraembin 6ut = 1, nckntovarowlee I cogepxunmoro pernctpa co 3HaveHnem A001h;
5) ecnn caguraemeii 6uT = 0, NOBTOPUTL LWar 3;
6) noBTOPATH Warun 3, 4, 5, noka He OyayT BbINOMHEHbI 8 CABMWIOB;
7) vckntodatowee UMW co cneaytowmmn 8 butamm 6arita coobuleHms n cogepxmmbiMm CRC perncTpa;
8) noBTOPATHL Warn 3 — 7, noka Bce 6anTbl coobLueHns He ByayT obpaboTaHsbl;
9) KOHEYHOE CoaepPKMMOe perucTpa byaeT coaepaTb KOHTPOSBHYHO CYMMY.
Mpumep nporpammbl CRC reHepaumm Koga ¢ ucrnonb3oBaHneM sidbika C. PyHKUmnst 6epeT ABa aprymMeHTa:
- Unsigned char* data - ykazatens Ha Gydep coobLieHus;
- Unsigned char length - konnuecteo 6anT B Bycdepe.
dyHKuMs Bo3BpawLaeT 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++)
{if(reg_crc & 0x01) reg_crc=(reg_crc>>1) ~ 0XxA001; // LSB(b0)=1
else reg_crc=reg_crc>>1; } }
return reg_crc;

}
2.4.4.6 Agpeca pernctpos
Afpeca perucTpoB u3MepsieMblX M BbluMcnsieMblix napametpoB YB3 npueegeHbl B Tabnuue 1.4. Agpeca
perncTpoB NporpaMMmupyemblx napameTpoB npueedeHsbl B Tabnuvue 1.5.
JononHuTensHble perncTpbl U NX Ha3HavYeHWe npuBeaeHsl B Tabnuue 2.5.
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Tabnuua 2.5
HavmeHoBaHue ‘ Appec HasHayeHue
Pernctp coctosHusa YB3 240 Bit 0 | O-HeT aBapwu; 1-aBapus (kog aBapum B peructpe 241)
Bit 1 | O - pene Harpy3ku BbIKIHOYEHO; 1 - pene Harpysku BKIOYEHO
Bit 2 | O—cbyHKUMOHaNbHOE pene BbIKITYEHO
1 - pyHKLIMOHaNbLHOE pene BKIYEHO
Bit 3 | 0 — noBTOpHOro nycka He 6yaeT; 1 — oxumgaetca AlNB
Bit 5-4 | Pexxnm paboTbl yHKUMOHANBHOIO pene
00 - pene curHanusaumnm
01 - pene BpemeHu
10 - 3Be3aa / TpeyronbHUK
Bit6 | 0— pexum PMKYTI BhikntoyeH; 1 — pexxum PMKYT1 BknitoyeH
Bit7 | 0 — HopmanbHbIi pexum pabotel; 1 — YB3 B 30He
rmctepesmnca npu paboTe No aHanorosbiM BXoAam

Pernctp aBapum 1

241

Ha3HadeHne butoB B Tabnuue 2.8

Pervctp aBapum 2

242

Ha3HayeHue outoB B Tabnuue 2.8

XypHan aBapun

Kog asapun N

243+(N-1)*4

Koa aBapwuu no 1abn. 2.8

3HadeHue napameTpa N

223+(N-1)*4+1

3Ha4YeHne napameTpa no Tabn. 2.8

Bpems aBsapun N

243+(N-1)*4+2

cTapwve asa baiita

243+(N-1)*4+3

Magwve gsa banta

MpnmeyaHwus:

1 Bpewmsi aBapumn — 310 BpeMs, NPOLLELIEE C MOMEHTa nogayun nutaHusa Ha YB3 go momeHTa
BO3HMKHOBEHUS aBapuun. MIamepsaeTca B MUHYTax.

2 MNpwn noctaeke YB3 nnun nocne ycTaHOBKM 3aBOACKNX NapamMeTpoB (n.2.2.4) B XypHan aBapuu 3anucaH Kog,
owmnbkn 40 n 3HayeHne napametpa 10000.

3 MNMpu nogadve nutaHua Ha YB3 Bo BCe perncTpbl BpemeHn aBapum 3anucbiBaetcs yncno 5000000.

4 N — Homep aBapun. MoxeTt 6biTb 0T 1 go 5.

2.4.4.7 ObpaboTKa OLMOOK CBA3N

B cnyyae BO3HMKHOBEHUSA OLIMOOYHOM CUTyauMu MNpu MNPUHATMM Kagpa (owmbka napuTeTa, owwmbka kagpa,
owmnbka KOHTpOnbHOM cyMMbl) YB3 O0TBET HE BO3BpaLLaeT.

B cnyyae BO3HMKHOBEHMSI OWIMOKM B cbopmaTe MM 3Ha4YeHMM nepefaBaeMbiX OaHHbLIX (HEMOAAEPKUBAEMbIN
kKoa cyHkumm u T. A.) YB3 npuvHumaeT kagp 3anpoca u hopMuUpyeT OTBET C MPU3HAKOM WM KOAOM OLUMGKW.
Mpn3HakoM OWNOKN SABMSIETCS YCTaHOBMEHHbLIM B eAuHuUy cTapwmi 6ut B none dyHkuuun. MNoa koa owwmnbku
0TBOAUTCS OTAeNbHoe none B oTeBeTe. [1pumep oTBeTa npuseaeH Ha pucyHke 2.5.

Koabl oumnbok npmeeneHsl B Tadnuue 2.6.

3anpoc - coyHKuma 30h He nogaepxmBaeTcs

Anpec DOYHKUNA [aHHbIE CRCLB CRC HB
01h 30h XXh XXh
OTBeT
Aopec | OyHKuns — CRCLB | CRCHB
OWNGKKH
01h BOh 01h 94h 00h

PucyHok 2.5 - [Mpumep oTBeTa Nocre BO3HUKHOBEHMWS OLLIMOKM

Tab6nuua 2.6
Kon HassaHue OnucaHue
OLUMOKKN

01h |ILLEGAL FUNCTION MpuHATLIN KOA PYHKUMM HE MOXeT bbiTb obpaboTaH YB3

02h |ILLEGAL DATA ADDRESS | Aapec gaHHbIX, yka3aHHbI/ B 3anpoce, He AOCTYNeH AaHHOMY NOAYMHEHHOMY

03h |ILLEGAL DATA VALUE BenwuuuHa, _coaepxawjasca B Mone fanHbiX 3anpoca, ABMAETCA  He-
Jonyctumon senuumHon ans Y63

04h  |SLAVE DEVICE FAILURE Moka YB3 nbitancs BbinonHUTL 3aTpeboBaHHOE [OencTBue, MpousoLuna
HeBOCCTaHaBNMBaemas omnobka

06h | SLAVE DEVICE BUSY YB3 3aHaT o6pa60Tqu KoMaHZbl. Begywiun gormkeH noBTopuTb COobLLEeHne
nose, Korga BefoMbli 0CBOOOANTCS

07h NEGATIVE YB3 He MOXEeT BbINOMHUTb NPOrpaMmHyo YHKLUMIO, MPUHATYIO B 3anpoce

ACKNOWLEDGE POTPAMMHYIO (OYHKLIIO, IPUHATY! P
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2.4.4.8 ucTaHUMoHHOE ynpasneHue asurateneM no uHtepdgency RS-232/RS-485

Mpu dUd=0 agnctaHUMOHHOE ynpaBneHue ABuraTenem 3anpeLueHo.

Mpn dud=1 YB3 nocne nogayn nuTaHus paboTaeT TaK Xe, KaKk U Npu BbIKIMHOYEHHOM AUCTAHLMOHHOM
ynpaenexHmm (HopmMarnbHasa paboTta yCTponcTBa), HO pa3peLuaeTcs 3anmck B permctp komanHg R_COMMAND.

Mpu did=2 YB3 BKkNOYMT ABUraTenb TONbKO NOcre NoCTynneHus COOTBETCTBYIOLEN KOMaHabl Mo NHTepdency
RS-232/RS-485.

3HadyeHne R_COMMAND yuutbiBaeTcs anroputmom pabotbl YB3 npu did=1, diid=2. Ecnn dUd=0 n nonb3o-
BaTenb yctaHasnueaeT did=1 nnun didd=2, To 8 R_COMMAND 6yaet 3anucaH 0.

[MepeveHb BO3MOXHbBIX YCTAHOBOK perncrpa KomaHza npusefeH B Tabnuue 2.7.

Ecnu did=1, To nocne BKMOYEHMS MUTAHUS B PErncTtp komang OyaeT 3anmcaHa 1 (HopmanbHasi paboTta
ycTporictea). Ecnm did=2, 1O nocne BKIOYEHUS MUTAHUA B pPernctp komaHng Oyaet 3anucaH 0 (aBuratenb
BbIKIMOYEH 0 NOCTYNMEHUs KOMaHbl Ha BKITOYEHME).

Mpn aBapuMMHOM BbLIKMIOYEHMM OBUraTeNs OQHOBPEMEHHbIM HaatueM kHonok BBEPX, BHW3 (npmn ACd=2,
RCd=3), perncTp komaHg byaeT copoLueH B 0.

Tabnuua 2.7
Peructp KomaHp
R_COMMAND BbinonHseMble AencTBUA
Appec = 237
0 Boelkntountb gBuratens. Ecnu gsuratens BbIKNIOYEH, TO 40 NOCTYNNeHns komaHabl Y Ha
BKMIOYEHWe, ABuraTenb He BKNYMTCs. Ecnun gBuraTtens BKKOYEH, TO ABUraternb OyaeT BbIKMHOYEH.
1 HopmanbHasa paboTta ycTponcTea.

Ecnu gBuratene Obin BbIKMIOYEH MO KOMaHAE AWCTAHLMOHHOMO yMNpaBfieHMs U OOHOBPEMEHHbIM
Haxkatuem kHonok BBEPX, BHN3 (npu ACd=3) nnn npu BO3HWKHOBEHWMW aBapwv, NOCME KOTOPOM
BO3MOXHO AlB, To BKkntoyeHme asuratens npu 3anmcn 1 8 R_COMMAND npousonget yepes Bpems
AlB ¢ MOMeHTa BbIKNOYEHUSA ABuraTens.

2 Hocpo4yHoe BkntoveHvne apuratens. 3anucb 2 NpuMBEAET K BKMYEHMIO ABMratens 0O UCTEYEeHus
BpemeHu AlB. NMocne BkntoyveHusa 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 Komanga "CBPOC ABAPVI YBE3"
Komanga " CBPOC ABAPUI YB3" BbInonHsAETCA Nocre 3anncu koga komaHabl 55 B perncTp KomaHg
(Tabnmua 2.7) no nHTepdeincy RS-232/RS-485.

Mpu BBINONIHEHUW KOMAHAbI:

- aBapwun cbpacbiBalOTCsl HE3aBUCUMO OT TOrO 3anpeLLeHo nnm paspetueHo AlNB (kpome TekyLmnx aBapun,
aBapuy No HanM4Mio TOKOB ABWUraTens nNpu OTKMNYeHHOM pene Harpy3kv ACo 1 aBapuy nNo paspyLueHuto
EEPROM);

- AOCPOYHO 3akaHumBaeTca otcyeT AlNB 1, Npu OTCYTCTBUM TEKYLLMX aBapuii, BKMOYaEeTCs ABUraTerb.

2.4.4.10 KomaHaa "MOBTOPHbIN CTAPT YB3" ("RESTART")

Komanga "TMOBTOPHbLIA CTAPT YB3" NPUMEHsIeTCa Onsi BBO4A B OEUCTBME U3MEHEHHbLIX MapameTpoB
KomMMyHukaumm. Komanga "MOBTOPHbLIA CTAPT YB3" BbINOMHSIETCA NOCHe 3anvcy koaa KoMaHabl 88 B perncTtp
komaHng, (Tabnuua 2.7) no uHTepdeiicy RS-232/RS-485. Mocne npuema komaHabl "MOBTOPHbLIA CTAPT YB3"
YB3 He BO3BpaLLaeT NoOATBEPXKAEHUS NPUHSATON KOMaHObI.

NPEOYNPEXOEHUE: Mexay nocneaHum obpaweHnem K peructpam YB3 1 3anucbio KOmaHAabl
"MOBTOPHbLIN CTAPT YB3" fomkHa 6bITb 06ecneyeHa 3agepKKa ANUTeNIbHOCTLIO He meHee 100 mc.

BHUMAHME! 3ANPELLAETCS BbINONHEHUE KOMAHbI "MOBTOPHbLIW CTAPT YB3" ("RESTART")
NPU BKNKOYEHHOM OBUIATEIJE.

2.4.4.11 YcraHoBka 3aBofckux napametpos YB3 no nHrepdericy MODBUS

[ns BbINONHEHUs 3TOM onepaumMm Heobxoaumo ycTaHoBWUTb napameTp PPP=1. lMpu Takom BbINOMHEHWM
onepauuy napamMmeTpbl NocnefoBaTenbHOro MHTepdernica He uaMeHsATcs (cOpoc napameTpoB MHTepdenca Ha
3aBOACKME YCTAHOBKM HE BbIMONHAETCs). Bpemsi BbINONHEHMs onepaumy cbOpoca Ha 3aBoACKME YCTaHOBKM A0 5
cekyHA. lNocne okoH4YaHust onepaummn napameTp PPP=0.

BHUMAHMUE! 3ANPELLAETCSA YCTAHOBKA 3ABOACKUX MAPAMETPOB MO UMHTEP®ENCY MODBUS
NPU BKNIOYEHHOM OBUIATETE.

3ANPEWAETCSA 3ANMUCb NAPAMETPOB MO MHTEP®EUCY MODBUS 10 3ABEPLUEHUA ONEPALIUN
CBPOCA.

2.4.5 Cuctema aBapuMHbIX COCTOAHUMN
Mpn BO3HMKHOBEHMM aBaPMIHOIO COCTOAHNS YB3:
- Ha MHOUKaTOP MHEMOHMKW BbIBOAUTCS KOA aBapuu B COOTBETCTBUU C Tabnuuen 2.8;



- Ha UMHOMKaATOpP 3Ha4YeHunA BbIBOOAUTCA 3HaAYeHWE napameTpa, No KOTOPOMY BO3HUKIIO aBapMVIHOG COoCTOAHNE
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(ecnv paHHOE aBapUNHOE COCTOSIHME HE MMEET YUCIIEHHOIO 3HaYEHWs, Ha MHOUKATOp BbIBOAUTCA “---) ;

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

oxngaetca AlNB);
-pene Harpysku BbIKNO4aeTcs;

- (byHKUMOHanbHOe pene BknoyaeTca (Npu rrS=0).
Ecnu YB3 onpenenseT HECKONbKO pasfnuyHbIX TUNOB aBapui OOHOBPEMEHHO, TO KOAbl aBapun U 3HadeHus

napamMeTpoB BbIBOAATCA NocreaoBaTenibHO, OAMH 3a APYrvM.

Ecnu paspewueHo AlB, To Ha MHAMKATOP BbIBOAATCS KOAbl aBapuii U Bpemsi, ocTaBlueecs o AlB (ecnu Bpems

OXungaHus nNo TennoBon neperpyske asuratend bonbLie BpeMeHun AlB, To BbIBOAUTCA BpemM4d O)KI/ID,aHI/IFI).

Tabnuua 2.8 - Koabl aBapui

HauvmeHoBaHue aBapuun MHemo- |3HavyeHue napameTpa | Agpec Kog |Anpec
HUKa perucTpa aBapum| perucTpa
aBapum 3Ha4YeHus N 6uTa

napameTpa

MakcumarbHasi TokoBasi B (pasax AR, ° [MakcMmarnbHbIi TOK MO 300 0 241:0

dase

no TensoBoWn neperpyske AdE 301 1 241:1

OT 3aMblkaHWsl Ha 3eMno (Mo TOKY HyneBoW| A, |TOK HyrneBon 302 2 |241:2

nocnegoBaTenbHOCTL) nocnegoBaTeribHOCTU

Nno npeBbllEeHNO  KpaTHOCTM  obpaTtHon| A.,0 |KoadhduumeHT 303 3 [241:3

nocrnegoBaTenbHOCTM MO TOKYy K obpaTHow obpaTtHon

nocriefoBaTenbHOCTU MO HaMNPSXKEeHWUO nocrnegosaTenbHOCTU

no Toky *100

no obpaTHoM nocnenoBaTenbHOCTM NO TOKY Ao |TOK oBpaTHON 304 4 (2414

nocrefoBaTensHOCTH

MVHMManbHasa TokoBasa B oasax ARi- 305 5 2415

3aTAHYTbI NyCK RAPP  |TOK 306 6 241:6

BrnoknpoBka potopa APbL |TOK 307 7 2417

Nno AOCTWXKEHWIO nopora Temnepartypsbl A | |TemnepaTypa B 308 8 241:8

nepBoro gaTyvka rpagycax

Nno AOCTMXKEHUIO nopora TemneparTypsbl RE2 |TemnepaTypa B 309 9 241:9

BTOPOro gaT4yuka rpagycax

no nopsaky YepegoBaHus a3 AUM 310 10 |241:10

BHewwHero MIT (no Hannuuio TOKOB Npu RCo |TOK 311 11 |241:11

OTKIMKOYEHHOM pene Harpyskm)

no MUHUMaNbLHOMY JIMHENHOMY HaMNPsHPKEHUIO AU . |HanpsxeHwe 312 12 |241:12

Nno MakcumarbHOMY JIMHENHOMY HanpsKeHuto | AY = |HanpshkeHue 313 13 |241:13

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

no MMHUMaIrIbHOMY COMPOTUBIIEHUIO A« |conpoTuBneHue 315 15 |241:15
n3onauumn obMOTOK ABUratens nsonaumnm

no aBapuu KaHana ANCTaHUMOHHOIO Adu 16 (242:0

yrnpaBsneHus

aBapuiiHbIN OCTaHOB ABuraTens 6es EAd 17 |242:1

BO3MOXHOCTW MOBTOPHOrO Nnycka

aBapuKrHbIN OCTAHOB ABUraTens c EOd 18 |242:2

BO3MOXHOCTbIO NOBTOPHOrO Mnycka

OAHOBPEMEHHbIM HaxaTnem kHonok BBEPX u

BHN3

no K.3. JaTymka Temneparypsbl 1 ES | 19 (2423

no obpbIBY AaTtyuka Temnepartypsbl 1 EDI 20 (242:4

no K.3. JaTymka Temnepatypbl 2 ESC 21 (2425

no obpkIBY AaTymMka Temnepartypbl 2 EOC 22 2426

no obpkiBy hasbl E Wl 23 |242:7

no paspywenuio EEPROM EEP 24 (2428

no aHanorosomy Bxofy "0-20 mA" AA . 325 25 |242:9

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

BHUMAHMUE: Bo3HnkHoBeHne aBapumn "EEP" — pa3pyweHne EEPROM o3Ha4vaeT, 4To AaHHble
nporpaMmmMmpyemMbix napameTpoB (Tabnuua 1.5) noBpexaeHbl. AnA npogomkeHUA paboTbl He06xoAMMO

BbIKNHO4YUTbL YB3 1 BOCCTaHOBUTL 3aBOACKME HAaCTPOMKHM (N. 2.2.4 — BTOPOU cnocoob).
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2.4.6 XXypHan aBapuMHbIX COCTOSIHUN

Mpn oTkMOYeHUU pene Harpyskum B cnyyae aBapuu, YB3 3anucbiBaeT B CBOKWO MaMATb Ko 3TOW aBapwum,
3Ha4YeHWe napameTpa, MO KOTOPOMY MPOoM3OLLSIa aBapus 1 BpeMS ee BO3HUKHOBEHUS C MOMEHTa nofdayun nutaHus
Ha YB3. Yncno ogHOBPEMEHHO COXPaHAEMbIX KOOOB aBapuii - NATb. [py BO3HUMKHOBEHMM MOCNEaYHOWNX aBapun,
NMHopmauusa 06 aBapum 3anucbiBaeTCca Ha MECTO CaMOW JaBHEW MO BPEMEHU aBapun.

[nsa npocMoTpa XypHana Heobxoaumo Haxatb kHonky 3AMN/CEP/BbIb.

Ceetoguog YCTAHOBKA 3aroputcs B MUralolem pexume, a Ha uHgukatopbl YB3 Oyget BbiBegeHa nepsas
cTpoka u3 Tabnumubl 2.9. NMpocMoTp XXypHana ocyLecTBnseTcs HaxaTuem kHonok BBEPX n BHUS.

Tabnuua 2.9
BbiBOAUTCSA HA MHAUKATOP MHEMOHUKN BbiBOgnUTCA Ha MHAMKATOP 3HAYEHUA
“Adi” HOMep 3anucu B XXypHarne (1-nocnegHss 3anucb Mo BpeMeHM)
XXX — MHEMOHMKa aBapum no Tabn. 2.8 YYY - 3HadyeHne napameTpa no Tabn. 2.8
(ecnu 3Ha4yeHMe NnapameTpa HeT BbiBOAUTCS “---“)
XXX —vachbl, npowiejlime ¢ MOMeHTa aBapum YY - MUHYTbI, NpolleLne ¢ MOMEeHTa aBapum

Ona Bbixoga U3 pexumma npocMoTpa XypHana Heobxoaumo HaxaTtb kHonky 3AlN/CBP/BbIb uwnu Bbixon
npousonget aBTomatmyeckm Yyepes 30 ¢ Nocne NocnefHero HaxaTusi Ha Kakyro-nmbo KHOMKY.

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

MNpun nogaye nutaHna Ha YB3 B pernctpbl xpaHeHns BpeMeH BO3HNUKHOBEHNS aBapun 3aHOCUTCS YUCHO
5000000. B atom cnyyae Ha MHOUKATOP MHEMOHMWKN U HA UHAWKATOP 3HAYEHUS napamMeTpa BMECTO BpeMeHU
BO3HMKHOBEHNS aBapun BbiBoguTcs "---" n " —" COOTBETCTBEHHO.

2.4.7 YnpaBneHune gBuraTtesnem c nuuesoun naHenu Yb3

B 3aBucumocTn OT 3HaveHus napametpa Ald , BO3MOXHO ynpaBreHue pene Harpy3ku YB3 ogHOBpeMEeHHbIM
HaxkaTnem kHonok BBEPX 1 BH3 (ecnn YB3 He HaxoauTcsa B pexxume 6110KMpOBaHMS KnaBmnaTtypbl):

RCd=0 - HeT peakuuy;

RCd=1 (paspelueH Nyck ABuraTens) - pene Harpysku Bknountcs, ecnv spems AlB He nctekno;

RACd=2 ( aBapunHOe OTKNOYEHWE ABUraTens) -pene Harpysku BbIKMIOYUTCA C Bblgaven koga asapun “AAd”).
MoBTOPHbLIN NyCK ABUraTens BO3MOXeEH TOMNbKO nocrne o6ecToumMBaHns U MOBTOPHOWM nogayn nutaHus Ha YBS3;

RCd=3 (pa3peLuLeH Nyck N OCTAaHOB ABUraTens) - perie Harpy3ku oTKM4aeTes ¢ Bblgaden koga “A0d”. [ns
BKIOYEHMSA HeOBX0AMMO NOBTOPHOE HaxaTme kHonok BBEPX 1 BHAS.

MpumeyaHwue - lNpu BbIGope NnapameTpa “APd=0" (nocne nogaym NUTaHUA NyCK ABUraTens BPYYHYHO C
nuueson naHenu YB3) u “ALd=0" (ynpaBneHne aBuratenieMm BpyYHYIO 3anpeLLeHo) pene Harpysku He BKITHOYUTCS.

BHUMAHWE: ECJIN PASPELWEHO ANCTAHUWMOHHOE YIMPABJIIEHWE "dud=1", TO TMYCK OBUIATENA C
JIMUEBOW NAHEJTN SATMNPELLEH.

2.4.8 YnpaBneHue gBuratesnem no aHasoroBbiM BXxogaam

AnropuTMbl ynpaeneHns gpuratenem no aHanorosbim Bxogam "0-20 mA" 1 "0-10 B" npuBeaeHbl B Tabnmue 1.5.

lMocne oTKMYEHW ABUraTens no aBapMmHOMY YPOBHIO OTcYeT BpeMeHn AlNB HavyHeTCcs ToNbKo nocne Bbixoga
3Ha4YeHUsa napameTpa U3 aBapuNHOMN 30HbI.

Ecnu nocne oTknoyeHus gsuratens no aBapuiHOMY YPOBHIO 3Ha4YeHWe napaMeTpa HaxoauTCs MeXay YPOBHAMU
BKIOYEHMS U BbIKIoYeHns asuratens (uHgukatop ABAPUA B aTom criydyae He ropuT, HO Ha MHOUKATOP MHEMOHUKN
BbIBOOAUTCS KOA4 aBapuu), TO BO3MOXHO AOCPOYHOE BKIHOYEHWE ABUraTens KHOMKamu C NULEBOW NaHenu wunm no
kaHany [1Y.

3 TEXHUWYECKOE OBCIY>XUBAHUE
3.1 MEPbI BESOMNMACHOCTU
3AMNPELLAETCA YCTPAHEHUE HEUCNPABHOCTEN, TEXHUWYECKOE OBCNY>XXWUBAHUE U NMPOBELE-
HUE MOHTAXHbIX PABOT BE3 OTKMIOYEHUA YCTPOUCTBA OT CETU.
3ANPELLAETCA CAMOCTOATENBHO OTKPLIBATb M PEMOHTVPOBATL YCTPOWCTBO.
A KOMMNOHEHTBI YCTPOMCTBA MOTYT HAXOAUTLCA MO, HAMPSXKEHUEM CETMU.
3AMNPEWAETCA OTKPbIBATb U PEMOHTUPOBATbL SALWNWLAEMOE OBOPYOOBAHUE, ECJTN
OHO MOAKIMKOYEHO K BbIXOAHLIM KOHTAKTAM YCTPOWCTBA.
[N YnCTKM YCTPOMCTBA HE JOMyCKAeTCs UCNONb3oBaHMe abpasnBHbLIX MaTepranoB UM OpraHNYecKnx
coeanHeHnn (cnmpT, 6EH3NH, pacTBOpUTENN N T.4.).

MOOKIMKOYEHUE, PEMYNIMPOBKA N TEXHUYECKOE OBCINY>KMBAHWVE YCTPOWCTBA OO/MKHbI NMPOU3BO-
ONTBCA TOJBKO KBAIIMOUNLIMPOBAHHBLIMW CIMELMANTMCTAMA, N3YUNBLUMMN HACTOALLEE PYKOBOOCTBO
MO SKCIMNYATAUMN.

3.2 MOPAQOK TEXHUNYECKOIO OBCITY>KNBAHUA

PekomeHaoyemas nepMognyHOCTb TEXHMYECKOrO 0OCNYKNMBaHUS - KaXable LWEeCTb MECSLEB.

TexHuyeckoe obcnyxMBaHMe COCTOWUT M3 BU3yarbHOrO OCMOTPa, B X04e KOTOPOro MpoBepseTcs HaAeXHOCTb
nofcoeauHeHNst NPoOBOAOB K krnemmam YB3, oTcyTCcTBME CKOMOB M TPELUMH Ha ero Kopnyce.
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4 TPAHCNOPTUPOBAHUE U XPAHEHUE
YB3 B ynakoBke Mpov3BoaUTENS OOMKHbI XPaHUTLCS B 3aKPbIThIX MOMELLEHMSAX C TemnepaTypon oT MmuHyc 50 go
+60 °C n oTHocUTENbHOWM BraXHOCTL0 He Bornee 80 % npu OTCYTCTBUM B BO3AyXe MapoB, BpeOHO AEMCTBYHOLLMX Ha
yNakoBKy U MaTepuarbl yCTPOUCTBa.
Mpu TpaHcnopTupoBaHun YB3 notpebutens fomkeH obecneynTb 3aluTy YCTPOWCTBaA OT MeEXaHUYEeCKUX
NOBPEXAEHUN.

5 CPOK CllYXBbIl, CPOK XPAHEHUA U TAPAHTUN U3TOTOBUTENA

5.1 Cpok cnyx6bl n3genua 10 net. o ncreyeHnn cpoka cnyxbol o6paTUTech K NpOM3BOAUTENIO.
5.2 Cpok xpaHeHus — 3 roga.
5.3 MapaHTUNHbIN CPOK IKCMyaTauumn M3gennsa CoCTaBnseT 5 neT co AHA Npodaxu.
B TeuyeHMe rapaHTUMHOrO cpoka akcniyataumm (B criydae oTkasa msgenund) NpousBOAUTENb BbIMOMHAET
©ecnnaTHO PEMOHT M3genusi.

BHUMAHME! ECNU W3AEJNIME 3KCMIYATUPOBANOCb C HAPYLWEHWEM TPEBOBAHUN
AAHHOIo PYKOBOACTBA MO 3KCMNYATALUUU, NPOU3BOAUTENb MMEET NPABO OTKA3ATbH B
FAPAHTUMHOM OBCITY>KUBAHUMN.

5.4 apaHTUNHOEe oGCnyXMBaHME NPON3BOANTCSA NO MECTY NPUOBPETEHNS UM NPOU3BOAUTENEM N3OENMS.

5.5 TlocnerapaHTuiiHoe OOGCNyXUBaHWE W3OENMa BbINOMHAETCA Npou3BoguTeNemM MO AEUCTBYHOLWMM
Tapudam.

5.6 MNepen oTnpaBKoW HA PEMOHT M34enue OOMKHO ObiTb YNAaKOBAHO B 3aBOACKYH WNKU OPYryl0 YMakoBKY,
WCKITIOYAIOLLY0 MeXaHnyYeckue noBpexaeHust.

6 CBUOETEJNIbLCTBO O NPUEMKE

YHuBepcanbHbIi Onok 3awmntbl anektpogsuratenen YB3-302-02 Ne MU3roTOBIEH W NPUHAT B
cooTBeTCTBMM C TY 3425-001-71386598-2005, TpeboBaHWsIMM [OEWCTBYIOLLEA TEXHMYECKON [OOKYMEHTauum Wu
npu3HaH rogHbIM Ansa aKcnnyataumn.

HavanbHuWK oTAena kayecTsa [Jata Bbinycka
Mri

7 CBEAOEHUA O PEKINAMALMUAX
Y6enutensHasa npocbba: Npu BO3BpaTe M3OENVa Unm nepegade ero Ha rapaHTuiiHoe (nocnerapaHTuiiHoe) obcnyxunsaHue,
B NoJie CBeAEHUI 0 peknamaumsx nogpobHo ykasbiBaTb NPUYMHY BO3BpaTa.

lNpednpussmue npusHamesnbHo Bam 3a uHgopmauyurw 0 kadyecmee u3denusi u rnpedrioXeHuUss rno eao
pabome.

Mo Bcem Bonpocam obpaluatbesi K NPON3BOANTENIO:
000 “HOBATEK-3INEKTPO”,

KoHgpaTtbeBckun np., 21;

r. CaHkr-lMeTepbypr, 195197;

Ten/cdakc (812) 740-77-38, 740-77-52, 740-74-55
www.novatek-electro.com

Hata npogaxwu

V170314


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

KpuBasi ctaHgapTHOM 06paTHO 3aBUCMMON BbIAEPXKN
BpemeHu SIT
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NMPUNOXEHUE A
(O6sisaTtensHoe) 5

SALLUTBLI MO TOKY C 3ABUCMMOU BbIOEPXXKOU BPEMEHMU
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KpuBas ype3BblyaiHO 06paTHO 3aBUCUMOIA BbIGEPXKM
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KpuBas o4yeHb 06paTHO 3aBUCMMON BbIAEPXKN BPEMEHU

VIT unu gnutensHo 06paTHOM 3aBUCMMOM BbIAEPXKM
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NMPUNOXEHWE b
(ObsaizaTtenbHoe)

PABOTA YB3 NO YMNPABJIEHNIO OBUIrATEJNIEM C NEPEKITFOYEHUEM OBMOTOK
NPU NYCKE U3 3BE3Abl B TPEYIOJIbHUK

MopkniouveHne YB3 ansa paboTbl gBuratens B pexume 3Be3aa-TpeyrorbHUK BbIMOMHAETCA B COOTBETCTBUM C puc. b.1.

Mpwn pabote YB3 B pexvme 3Be3na-TpeyronsHUK JoNyckaeTcsa ynpasneHve ABuratenem crieayowmmm cnocobamu:

- BbIKMIOYEHNE/BKMIOYEHNE ABUraTens BHELUHWUM aBTOMAaTOM (nyckaTernem) OOHOBPEMEHHO CO CHsATMeM/nopaden
nutaHna YBS;

- ynpaBrneHue gBuratenem ¢ nuueson naHenu Yb3;

- ynpaBrneHue gsuratenem no nHtepgericy RS-232/RS-485.

KaTeropnyecku 3anpellaeTca BbIKIMOYEHME ABUraTensd BHELWHUM aBToMaToM (nyckatenem) 6e3 CHATUA NUTaHus C
YB3. Kak uckntoueHve, gonyckaeTcs Nocrne OTKIMYEHUS ABUraTensa BHELLHNM aBTOMaToM (MyckaTenem), 4OMNOSHUTENBHO
BbIKIIOYNUTL ABUraTenb ¢ nuueson naHenn YB3 nnn no untepdeiicy RS-232/RS-485 Bo usbexaHne npsiMoro nycka Ha

TpeyronbHUKe.
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PucyHok B.1 — Cxema BkntoueHnss YB3 onsa paboTbl ABuratensi ¢ NepekiioyeHnem 3sesaa — TpeyrosibHuK
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