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1 ONMMCAHUE N PABOTA

1.1 HASBHAYEHWE

1.1.1 YHuBepcanbHbIi 6ok 3awmuTbl anektpoasuratenen YB3-302-01 (ganee no Tekcty YB3) npegHas-
Ha4yeH ANs 3awmTbl ABYXCKOPOCTHbIX (4BYXOOMOTOYHBLIX) aCMHXPOHHbIX ABUratenemn, NOoCTOSIHHOrO KOHTPONs
napaMeTpoB CETEBOro HaANPSPKEHUSA, AENCTBYIOLLMX 3HAYEHUI Pa3HbIX/NIMHENHBIX TOKOB U NMPOBEPKM 3HAYEHUS
CONPOTMBIEHUSA N30NALMN dnekTpoaBuraTenen.

YB3 obecneyvvBaeT 3almUTy aCUHXPOHHbIX OBYXCKOPOCTHbIX (OBYXOOMOTOYHbIX) 3neKTpoaBuraTenen,
HOMWHanbHbIM TOKOM OT 5 Ao 50A NpK MCNONb30BaHUN BHELLHNX TOKOBbLIX TPaHCOPMaToOpOB, NOCTaBNAEMbIX
B KOMMNSIEKTE C n3genumem.

YB3 ob6ecneunBaeT 3aWwmTy IneKTpoaBUraTenen npu:

- HEeKa4YeCTBEHHOM CETEBOM HanpshKeHMU (HegonyCTUMbIE CKaykym HanpsbkeHus, obpbiB 1 nepekoc ¢as,
HapyLleHne YepeoBaHusa U crnivnadne gas);

- MexaHW4eckux neperpyskax (CUMMeTPUYHbIN neperpy3 no asHbIM/NIMHENHBIM TOKaMm);

- NpeBbILLEHNN NOopora Toka 0bpaTHON NocnegoBaTenibHOCTU (NEPEKOC TOKa);

- 3aTAHYTOM Nycke ABuratens unu 61oKMpoBKe poTopa;

- HeJonyCTMMO HU3KOM YPOBHE MU30NAUMM Mexay CTaTopoM M KOpnycoMm ABuratens (npoBepka nepen
BKMOYEHUEM);

- 3aMblkaHWM Ha «3eMrio» 0BMOTKM cTaTopa BO BpeMs paboTbl — 3awuTa no ToKkaM yTeYKU Ha «3eMMoy;

- TennoBoW neperpyske ABuratens;

- neperpeBe 0OMOTOK (onpefgensieTca Temnepatypa OOMOTOK NPU UCMNONb30OBaHUW BCTPOEHHbIX B
ABuratenb TemnepaTypHbIX OaTyMKOB UMK TemnepaTypa Kopryca nMpu  WUCMNOMb30BaHUN  BHELLHMX
TemnepaTypHbIX 4aTYMKOB).

Mo kaxgomy Tuny 3awWmTbl BO3MOXHO 3anpelieHne U paspelleHne aBTOMaTU4eCKOro MOBTOPHOro
BKITOYeHUs (ganee no Tekcty AlNB) Harpysku.

Bnok obecneunBaeT 3aWwmnTy anekTpoobopyaoBaHMA NyTEM ynNpaBrneHus KaTyLKON MarHMTHOro nyckartens
(koHTakTOpAa).

Bnok onpegenser Hanuune TOKOB ABUraTens npv OTKNIOYMEHHOM perne Harpy3ku. B atom cnyyae 6ok
MHONUMPYET aBapuio BHELLHEro KOHTaKTopa, BKMH4YaloWero asuratenb, 4O TeX nop, noka 6nok He Oyaet
BbIKITHOYEH.

Bnok obecneuymBaeT nepegady napameTpoB Mo MHTepdency RS-485 B COOTBETCTBUM C MPOTOKOSIOM
MODBUS.

Ona pabotbl MK ¢ YB3 moxeT 6biTb ncnonb3oBaHa nporpamma “lMaHens ynpasnenus YB3-302-01,
pa3smelleHHas Ha canTte komnaHum “HOBATEK-3JIEKTPO
(http://www.novatekelectro.com/production_ubz.htm).

Mporpamma “MaHens ynpaesnennsa YB3-302-01" npegHasHaveHa ans KOHTPOonsa cocTosiHMSA u cbopa
AaHHbIX ¢ ycTponcTB YB3-302-01, nocpeacteam cBsasn (RS-232 unun RS-485). Mporpamma nossonseT
COXpaHATb (3arpyxaTtb) pa3nuyHble HacTporikn YB3, BecT cbop AaHHbIX 1 COXPaHATb UX A8 AaNbHENLWNX
nccnepoBaHuin. CoxpaHeHHble JaHHbIe MOXHO NpocMaTpmBaThb Ha rpadhmke, CoONocTaBnss napaMmeTpbl ApYyr C
ApYyrom.

Mpadunyeckun nHtepdgenc MY nossonseT B peanbHOM BpeMeHn HabnoaaTtb TeKyLee COCTOSHNE
pa3nuyHbix napameTpoB YB3. [Mbkas HacTporka nHtepdenica no3BoNUT NOACTPOUTLCA Nog ftoboro
nonb3oBarens.

1.1.2 Xapakrepuctmka BbIXO4HbIX KOHTAKTOB BCTPOEHHbIX pene

XapakTepuCTMKN BbIXOA4HbIX KOHTAKTOB BCTPOEHHbIX pene npmeeaeHsl B Tabnmue 1.1

Ta6nuua 1.1
Makc. Tok Yucno MakcumanbHas Makc. anuT. gon. Makc. Tok npu
npwm cpabaTbiBaHMA | KOMMyTUpyemas nepemeHHoe Unoct=30B
U~250B x1000 MOLLHOCTb HanpsikeHue (umcno cpab.)
Pene Harpy3ku
Cos ¢ =04 2A 100
Cos ¢ = 1.0 5A 100 1000 BA 460 B 3 A (50000)
Pene curHanusauuu
Cos¢ =04 SA 100
Cos ¢ = 1.0 16 A 100 4000 BA 440/300 B 3A

Bpe,D,HbIe BelwecCTBa, KOTOpble B KOJIMYECTBE MNpeBbILLAKT npeaesibHO 40NYyCTUMbIE KOHUEeHTpaunn, OTCYTCTBYHOT.
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1.1.3 NMepe4yeHb UcNonb3yeMbiX COKpaLLeHUn

AlB — aBTOMaTn4yeckoe NOBTOPHOE BKIHOYEHME.

MI1 — marHuTHBIN NyckaTens.

TT — TpaHcdopmaTop TOKa.

PMKYI — pexxmm MMHMManbHOro KONM4yecTBa YCTaHOBOYHbIX NapaMeTpoB.

In1, In2 — HOMWHaNbHbLIN TOK ABUraTeNs Manon u 6onbon ckopocTu. (Kak NnpaBmo, 3TO 3Ha4YEHME TOKOB,
KOTOpble yKasaHbl Ha ABuratene, HO, B 3aBUCUMOCTM OT YCIOBWUW 3KCNyaTauun, MOXeT OblTb YCTaHOBIEHO
Apyroe 3HayeHue TOKOB).

Mpn S2S=0 (Tabnuua 1.4) 1 3aMKHYTOM UM Pa3OMKHYTOM KOHTaKTe Ha kremmax 49, 50 (pucyHok 2.1), In
NPYHMMAaET 3Ha4YeHMe HOMUHaNbHOro Toka manon (napametp “ d I” Tabnuua 1.4 ) unun Gonblion (napameTp

“} d2”) cKkopoCTM COOTBETCTBEHHO.
Mpn S2S=1 (tabnuua 1.4) n pasoMKHYTOM USIM 3aMKHYTOM KOHTakTe Ha knemmax 49, 50 (pucyHok 2.1), In

NPUHUMAET 3HAYEeHME HOMMHANbHOro Toka Manon (napametp “ d !’ Tabnuua 1.4 ) nnu Gonbwon (NnapameTp
“} d2”) CKOpOCTN COOTBETCTBEHHO.

1.2 TEXHUYECKME XAPAKTEPUCTWKU
1.2.1 OCHOBHblE TEXHNYECKNE XapaKTEPUCTUKN NpuBEAEHbI B Tabnuue 1.2

Tabnuua 1.2 - OCHOBHble TEXHUYECKUE XapaKTepPUCTUKN

HomuHanbHoe HanpskeHne nuTaHnsa, TpexdgasHoe 380B 50 'y
YacTtoTa cetu, 'y 48-62
[nana3oH HOMUHanNbHLIX TOKOB, A 5-50
'McTepeaunc no HanpsbkeHuto (pasHoe/nnHenHoe), B 10/17
'McTepesunc no tenny, % OT HAaKOMSIEHHOIO NPU OTKIKOYEHUN 33
ToyHOCTb OnpegeneHns nopora cpabartbiBaHMsA NoO TOKy, He 6onee, B % OT HOMUHANBHOIO 2
ToOYHOCTb OnpeaeneHnsa NOporoB No HanpskeHuto, B, He xyxe 3
ToyHOCTb onpegeneHus nepekoca das no HanpskeHuto, B, He xyxe 3
PaspelueHne no Temnepatype TemMnepaTypHbix gatumkos, °C 1
HanpsipkeHne, npy KOTOPOM CoXpaHsieTcst paboTOCNOCOOHOCTb:

- pasHoe, Npu NUTaHMM OT O4HOM (pasbl U NOAKIHYEHHOM HYNeBOM npoBode, B, He MeHee 180
- NUHENHoe, Npu NUTaHUM oT Tpex das, B, He bonee 450
Lincpposon Bxoa Anst NOKMAOYEHUSA cMrHana nepexoia Ha 60nbLUy0 CKOPOCTb (CYXOW KOHTaKT)
AHanorosbln BxoA4 An4 NogkntoyeHna guddepeHumansHOro TOKOBoro TpaHcgopmaTopa
(TpaHchopmaTOopa HyneBon NocnegoBaTeNibHOCTH).

Tpw aHanoroBbix BxoAa Anst NOAKMIOYEHNSA BHELHNX TT.

[1Ba aHanoroBbIX BXo4a A5 NOAKMYEHNss faTymkoB TemnepaTypbl (Tunbl Pt100, Nil00,
Ni120)

OcCHOBHbI€ BbIXOAb!:

perne Harpysku - Be rpynnbl nepekmaHbix KoHTakToB (5A 250B cos ¢=1),

AN ynpaBreHns nyckatenem anekrpogsuratens;

MoTpebnsemas mowHOCTb (nog Harpyskon), BA, He Gonee 5,0
CTteneHb 3aWuThbI: - npmnbopa IP40

- KeMMHMKa IP20

KnnmaTtunyeckoe ncnonHeHune ¥Y3.1
[OwanasoH pabounx TemnepaTtyp, °C ot -35 go +55
Temnepatypa xpaHeHus, °C ot -45 o +70
Macca, kr, He bonee 0,5
MabapuTHble pasmepbl ( pycyHok 1.1) AeBATb Moayrnen Tuna S

MoHTax Ha cTaHgapTHyo DIN-penky 35 mm
[MonoxeHne B NpOCTpaHCTBE NpPoOn3BOJIbHOE

1.2.2 WNamepsiemble U BblYUCASEMble NapaMeTpbl, 3HAYEeHUs KOTOPbIX BbLIBOAATCA Ha YCTPOWCTBO
oTobpaxeHus (aBa TpexpaspsagHbIX CEMUCErMEHTHbIX MHAMKaTopa Ha nuuesBon naHenu YB3), npegenbl ux
N3MEpPEHMS 1 NOrpPeLIHOCTU NpuBedeHbl B Tabnuue 1.3.
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q)yHKLIMVI n3mepeHuns

Owana3oH

To4yHOCTb

MHeMoOHMKa

Anpec

EQvHMUbI M3Me-
pPeHnsa npu nepe-
\;Aaye AaHHbIX

Tokun

[ecaTtbie gonu

[encTByloime 3HayeHns hasHbIX
TOKOB, A

0,5-50

2%

F 1 F2,F3

100,101,
102

amnepa

[encTByloLLee 3Ha4YeHne Toka
HyneBOW nocnegoBaTenbHOCTH, A

0,3-5,0

2%

{apP

103

CpepHee 3HaveHne Toka No Kaxkagon
d¢rase 3a Bpems, yKkasaHHOE B
napameTtpe tSi

S 1,52, 53

104,105,
106

HaunbGonbluee 3Ha4eHne cpeaHero
TOKa Mo Kaxkaown (hase, noflydeHHoe co
BPEMEHW NnocneaHen 3arpysku.

Cbpoc scex cpedHux 3HadyeHUl 8bl-
nonHsemcs kHornkol SAlN/CEP/BbIb
rpu ebisode HauborbWeao 3Ha4YeHUSs
cpedHe20 moka o bol us gas (¢
rpuceoeHuUeM mekyuie2o cpedHezo
3Ha4YeHus1 moka coomeemcmeyrouwiel

¢asnbl).

< 50A
> 50A

2%
10%

n i, ine, n3

107,108,
109

MyckoBow Tok aBuratens (CpeaHnin no
dazam)

Tok neperpysku (cpegHui no gasam)
Bpewms nycka, ¢

Bpewmsi nycka - amo repuod epemeHu
C MOMeHma, koeda mpu hasHbIX
moka ripesbicsm 1,2 In, u 0 MOMeH-
ma, Kko20a mpu mMokKa CHU3SIMCS HUXe
1,2 In. MakcumaribHbil ¢hasHbIl MOK,
docmuaHymbIl 8 me4yeHuUe 3moao
nepuoda, si8/155emcs MakcumaribHbIM
yCKOBbIM MOKOM.*

< 50A
> 50A

0,1-600

2%
10%

PU

PE
EPU

110

111
112

Tok obpaTHOM NocneaoBaTenbHOCTH
(nepekoc), A

0,2-20

5%

P

113

HanpsixkeHus

BonbThbl

[encTBylowime 3Ha4eHns pasHbIX Ha-
npskeHun (onpedensomces npu nood-
KrroydeHuu K YB3 Hynegoeo rnpoeoda),
B

100-450

3B

UF |, UF2,UF3

114,115
116

[encTByloline 3HayeHus NMMHENHbIX
HanpspkeHun, B

100-450

5B

gL uee, us

117,118
119

HanpspkeHue npsamon
nocnegosaTernbHocTU, B

100-300

3B

uip

120

HanpspkeHne obpaTHom
nocnegosaTenbHocTu, B

3 -300

3B

UcFP

121
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MpogomkeHne Tabnuupbl 1.3

EANHUUBLI n3Me-
PYHKLUN U3MEpPEHUA OnanasoH | ToyHocTb | MHeMOHMKa Appec peHnsa npu nepe-
Jdadye gaHHbIX
Hanps»keHne HyneBon nocnenosa- 3-100 3B uopP 122 BonbTbl
TENbHOCTU (BEKMOPHas cymma mpex
pa3sHbIx HarpskeHul, defieHHas Ha
mpu), B. ToyHoe n3mepeHne BO3MOX-
HO TOJSTbKO MPUW MNOAKMOYEHHOM
HyreBOM MpPOBOAE.
Mpouyee
CYeTuuK BpeMeHn paboTbl 060pyao- 0-999 LEr 123
BaHNA C MOMEHTA BKITHOYEHUS
nUTaHu4, 4acos
CyeTumk BpemeHun paboTbl obopydo- 0-999 Skr 124
BaHWS, CYTKK
YacTtota cetu, 'y 45-65 1% FFF 125 [ecatble gonu
repua
Bpemsi paboTbl 0 OTKMAOYEHUS NO 0-600 1c EOP 126 CeKyHObl
neperpyske (r1okasbieaem spems,
ocmarouwieecsi 00 OMKIIOYEHUS
3awumou rno mernsiosou
riepeapyske), c
Bpems 0o okoH4aHus Bblaepxkkn AlB, 0-900 1c ERP 127 CeKyHAbI
C**
Bpems oxmngaHust nocne oTKNIYeHUs 0-900 1c EEP 128 CEeKyHAabI
no neperpyske (rnokasbieaem gpemsi
oxudaHusi 00 paspelleHUs Mycka,
3abs10KuUpo8aHHO20 meriioeol
3awumod), c**
ConpoTuBneHue ns3onsumm 0-19,9 10% rd 129 CoTHM KOM
asuratena**, MOm
Temnepatypa gatdmka 1 (Tun gatum- |ot —40 go 220 1°C kEd | 130 5000 — paTtynk
Ka 3agaeTcs B COOTBETCTBUM C Tabn. He BKMoYeH
1.6.), OC **** 1000+10 — K3
Temnepatypa gatumka 2 (tun gaTtum- (ot - 40 go 220 1°C Ede 131 g‘g&;‘iﬁ% _
ﬁs?ﬂgeggg B COOTBETCTBUM C Tabn. 0BPbIB AATYNKA
Tennoson 6anaHc gsuratens Yncno 1100000 cooteeTcTByeT 100% 132. 133
MapameTp TONbKO ANa YTEHUS MO HaKOMMEeHHOro Tenna, Npy KOTOPOM
nHTepdency RS-232, RS-485 NPOUCXOANT BbIKINOYEHNE ABUraTens rnpu
BKJTFOYEHHOW 3aLuMTe Mo TEMNSOBOW
neperpy3ske (n.1.2.5.6)
* cm. n. 1.1.3.
** - ecnn BpemsA OO OTKMAYEHWUs 3awuTon no TennoBown neperpyske (tAP) wnu Bpems OXuaaHusa A0
paspelueHns nycka (ttP) He onpegeneHo (6onbwe 900cC), TO HA MHAMKATOP 3HAYEHWS BbIBOOUTCHA KO[
“---“. Ecnu paboTa 3awuTbl 3anpeLleHa, To Ha MHAMKaTop BbiBOAUTCSA “not”.
*** . eCnu conpoTuBneHune nsonsaumm geuratens éonbwwe 20 MOM, TO Ha NHAUKATOP 3HAYEHMST BbIBOAMUTCA Ko
“1. “(e@mHuua c TOYKON B CTapLllem paspsiae MHaukatopa).
**+x - nobGaBneHo B Bepcum nporpammbl 21

1.2.3 MNMporpammupyemblie napameTpbl U Npeaenbl UX U3MeHeHW NpueeaeHbl B Tabnuvue 1.4.
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Ta6bnuua 1.4 - MporpammupyemMbie napameTpbl

YcTtaHOBOYHbIE U cuuTbiBaeMble |lMapamet| MuH. | Makc. | 3aBoa- DenctBun Appec
napameTpbl pbl 3Ha4. | 3Ha4. |CKas ycC-
KoaooB TAHOBKaA
Pa3Hoe
HoMWHanbHbIN TOK o | 0 50 0 0-Tok He yctaHoBrneH: YB3 He |150
nepBon CKOpoCTH, A BKJTIOMUT pene Harpyskm
(n.2.3.5).
HoMWHanbHbIN TOK BTOPOK de 0 50 0  |0-Tok He ycTaHoBneH: YB3 He |151
ckopocTn, A BKIMIOYUT pene Harpysku
(n.2.3.5)
Bpems nepekntoyeHns ¢ ogHom k2 0,1 5,0 0,5 152
CKOPOCTW Ha Apyryo, ¢
Bpewmsi, 3a koTopoe namepsieTcst ES 10 | 600 60 Bpems, 3a koTopoe 153
cpeaHee 3HayeHune Toka, C n3mepsieTcsl cpegHee 3HayYeHne
Toka (napameTpsbl iS1, iS2, iS3
13 Tabnuubl 1.3)
MakcumanbHasa ToKkoBasi 3awmTa
Twvn makcMmanbHOM TOKOBOM P 0 5 0 0-3awWwmTa ¢ HE3aBMCMMOWM 154
3aWmnThbl BblAEPXKKON BPEMEHMN
Twvnbl 3aWNTLI C 3aBUCUMON
BbIOEPXKKON BPEMEHMN:
1-SIT; 2-VIT (LTI); 3-EIT;
4-UIT; 5-RI
YcTaBka CpaGaTblBaHVIFI no Makcu- 1 -5 0,8 9,0 1,3 3agaeTca KpaTHOCTb Mo 155
MarnbHOV TOKOBOM 3alluTe, OTHOLLEHUIO K HOMUHANbLHOMY
KpaTHOCTb TOKy ABuratens
3apepxka cpabaTbiBaHMs 3alnUTbI CE 0,1 | 600 5,0 156
no TOKy, C
PaspelueHne paboTbl o 0 2 1 0-paboTa 3awunThl 3anpeweHa (157
3aWmnThbl 1- paboTa 3aWwuThl pa3peLueHa,
AlB nocne cpabaTbiBaHus
3anpeLLeHo
2- paboTa 3awuThl pa3peLleHa,
AlB nocne cpabaTbiBaHWs
paspeLleHo
Mopsigok cpabaTbiBaHMS 3aLUTDI ‘T n 0 1 0 0-3awmTa cpabaTbiBaeT 158
MO OTHOLLIEHWNIO K TENTOBOM He3aBMCMMO OT TEMSIOBOWA
3aWunThbl
1-ecnu Tennosas neperpyska
He HacTynuna, TO MHAUKaums
NPEeBbILLIEHNSA TOKa eCTb, HO
pene Harpysku He OTKIHYaeTCs
3ALUMTA OT 3AMbIKAHMW HA 3EMJTIO
YcTtaBka cpabatbiBaHus Mo TOKy, A 0P (0,3 5,0 0,5 159
3apepxka cpabaTtbiBaHus 3awmThl, ¢| 01 | 20 1,0 160
PaspeleHne paboTbl 3aWnThl ar 0 2 1 0-paborta 3awmThl 3anpelleHa |161
1- paboTa 3awWunThbl paspeLleHa,
ATlB nocne cpabaTbiBaHUA
3anpeLyeHo
2- paboTa 3awuThl pa3peLueHa,
AlB nocrne cpabaTbiBaHNA
paspeLleHo
3awumTa no ToKy o6paTHON nocneaoBaTeNbHOCTHU
YcraBka cpabaTbiBaHus, % 25 5 20 10 |3apaeTcsd B npoueHTax oT 162

HOMWHArbHOIro Toka




MpogomkeHne Tabnuupl 1.4

YcTaHOBOYHbIE U cunTbiBaeMble |lMapamer| MuH. | Makc. | 3aBoa- DenctBuA Appec
napameTpbl pbl 3Hauy. | 3Hay. |cKas yc-
KogoB TAaHOBKa
3apepxka cpabaTbiBaHMA 3aLLMUTbI, C ok 0,2 | 10,0 0,5 163
PaspelueHne paboTbl cr 0 2 2 |0-paboTta 3awuThbl 3anpewieHa (164
3aWmThbl 1- paboTa 3aWwuThl pa3peLleHa,
AlB nocne cpabaTbiBaHNsS
3anpeLyeHo
2- paboTa 3aWwmThl paspeLueHa,
AlB nocne cpabaTbiBaHUsS
paspeLueHo
AHanus npuymnH cpabaTbiBaHUA 3alWMTbI MO TOKY OGpaTHOM NOCneaoBaTeNIbHOCTH
KpaTHOCTb NpeBbILLEHNSA OTHOLLE- 5 2 4 2 165
HUS KO3 uLmneHTa obpaTHON
nocnegoBaTenbHOCTH MO TOKY, K
KoadhpumumeHTy obpaTHOM
nocnegoBaTenbHOCTU Mo
Hanps>KeHto
PaspelueHne aHanunsa cr 0 1 1 0- aHanun3 BbIKNIOYEH 166
1- aHanu3 BKIOYEH
TENNOBAA MNEPEIMPY3KA (TEMNNMOBAA MOAEJb
OBUIATENA)
PaspelueHne paboTbl 3aWmThI dkr 0 2 2 |0-paboTta 3awuThbl 3anpeweHa |167
1- paboTa 3aWwuThl paspeLleHa,
AlB nocne cpabaTbiBaHUsS
3anpeLleHo
2- paboTa 3aWmThl paspeLLeHa,
AlB nocne cpabaTbiBaHUsS
paspeLleHo
Bpemsi cpabaTbiBaHMs 3aWmUThI dEk 10 120 60 168
npv ABYKPATHOW Neperpyske no
TOKyY, C
KpaTHOCTb yBENMYEHMS BPEMEHU dEeP 1.0 4,0 1,0 |KomneHcauus yBenuyeHus 169
Npv OCTaHOBMEHHOM ABuratene BPEMEHM OXINaXaAeHUs npu
OCTaHOBNEHHOM ABuraTene
3aTsaHyTbIN NYCK, 6JTOKMPOBKa poTopa
YcTaBka cpabaTbiBaHus, PPS 1,3 7,0 1,5 |3apaeTtcsa kpaTHOCTb No OTHO- |170
KpaTHOCTb LUEHWIO K HOMUHAIbHOMY TOKY
3agepxka cpabaTbiBaHUA 3aLUUThI PPE 1 600 7 Bpems nycka gsuratens 171
no 3aTAHYTOMY MyCKy, C
3agepxka cpabaTtbiBaHUA 3alUUThI Pbt 0,1 | 300 2,0 172
no GnoknpoBke potopa
PaspelueHne paboThbl PPr 0 2 1 0-paboTa 3awuThl 3anpelleHa (173
3aLWmnThbl 1- paboTa 3awmThl paspeLleHa,
AlB nocne cpabaTbiBaHNSA
3anpeLLeHo
2- paboTa 3almnThl paspeLleHa,
AlB nocne cpabaTbiBaHNS
paspeLueHo
3awunTbl N0 HaNpsXeHUro
MuHnmanbHoe nMHenHoe U.s 270 | 415 320 174
HanpsbkeHune, B
Bpemsi 3aaepxku OTKMHOYEHMS Mo U.k S 30 10 175

MUHUMalribHOMY HanpsaXeHuto, C
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YcTtaHOBOYHbIE U cuuTbiBaeMble |lMapamet| MuH. | Makc. | 3aBoa- DenctBun Appec
napameTpbl pbl 3Hau. | 3Hay. |cKas yc-
KoooB TAaHOBKa
PaspelueHne paboTbl U.r 0 2 2 0-paboTa 3alnThbl 3anpelleHa (176
3aWmMThbl N0 MUHUMANbLHOMY 1- paboTa 3aWwuThl pa3peLueHa,
HanNPsPKEHNIO AlB nocne cpabaTtbiBaHus
3anpeLyeHo
2- paboTa 3awuThl pa3peLLeHa,
AlB nocne cpabaTtbiBaHus
paspeLleHo
MakcumaneHoe nMHenHoe U-=5 330 | 475 415 177
HanpsbkeHune, B
Bpems 3agep)kkn OTKAOYEHNSA NO Uk 1 10 2 178
MaKkcMmMmasnbHOMY NUHENHOMY
HaNpsKeHuto, ¢
PaspelueHne paboTbl U-r 0 2 2 0-paboTa 3awunTbl 3anpeweHa (179
3alWnTbl N0 MaKCUManbHOMYy 1- paboTa 3aWwuTbl pa3peLueHa,
NUHENHOMY HanpPsHKEHUIO AlB nocne cpabaTbiBaHUA
3anpeLyeHo
2- paboTa 3awWwuThl pa3peLueHa,
AlB nocne cpabaTbiBaHUA
paspeLueHo
[NepeKkoC NMHENHOro HanNpPsKeHnsa, | U~ § 15 120 35 |obpaTHas 180
B nocnegoBaTesibHOCTb
Bpems 3agep)kkn OTKMHOYEHUS NO U"E 1 30 5 181
nepekocy NMMHENHOrO HanpPsKeHus,
c
PaspelueHne paboTbl unr 0 2 2 0-paboTa 3awunThl 3anpeweHa (182
3aLMThI MO NEpPEKOCY SIMHENHOIO 1- paboTa 3aWwuThl pa3peLueHa,
Hanps>keHns AlB nocne cpabatbiBaHuA
3anpeLLeHo
2- paboTa 3awuThl pa3peLleHa,
AlB nocne cpabaTbiBaHWs
paspeLueHo
PaspelueHne paboTbl 3alnTsl N0 UNr 0 2 2 0-paboTa 3awmThl 3anpelieHa (183
nopsaaky YepenoBaHus das 1- paboTta 3aWwuTbl pa3peLueHa,
AlB nocne cpabaTbiBaHWs
3anpeLyeHo
2- paboTa 3awWwuThl pa3peLueHa,
AlB nocne cpabaTbiBaHus
paspeLleHo
YNPABNEHWUE OBUTATEJIEM U ANB
Bpems AlB, ¢ AEE 0 900 184
3anpeT AlB ans Bcex aBapumn Rrr 1 0-Al1B sanpeLueH 185
1-AlB paspeLueH
PaspelueHne paboTbl ABuratens RPd 0 2 1 0 — nyck asuratens Bpy4yHyto  |186
nocne nogayun nutaHua Ha Yb3 1- nyck gBuraTtens Yepes BpemMs
AlNB
2- yck ABuraTens yepes 2 Cex.
YnpasneHue gsuratenem RCd 0 3 0 0-3anpeLueHo 187

1-paspeLleH nyck gsuratens
2-paspelleH aBapunHbIA OcTa-
HOB ABuratens

3-paspeLleH nyck 1 ocTaHoB
asuratens (cm. n. 2.4.7)
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YcTtaHOBOYHbIE U cuuTbiBaeMble |lMapamet| MuH. | Makc. | 3aBoa- DenctBun Appec
napameTpbl pbl 3Hau. | 3Hay. |cKas yc-
KoOooB TaHOBKa
CONPOTUBIIEHUE N3onAUUn OBUTIATENA
3awmTa Nno MUHUManeHOMy rd 0 20 5 0-oTkrtoyeHa 188
CONPOTMBIEHNIO U30NALMMK 5-aBurarterns He BKIloYaeTcs
npv conpoTUBNEHNN N30MSALUN
ABuraTens HFVI))Ke 50%K, AlB paspeLueHo
10- pBuratenb He BKMOYaeTcs
npu CONPOTMBIEHUN U30NALMN
Hmxe 1000k, AlB paspelleHo
15-pgBuraTtens He BKNOYaeTcs
npu CONPOTMBIEHUN U30NALMU
Hwxke 500k, AlB 3anpeLleHo
20- gBuratenb He BKNo4YaeTcs
npu CONPOTMBIEHUN U30NALMMK
Hwke 1000k, AlNB 3anpeLueHo
CUCTEMHbIE
CwurHan nepekntodeHns Ha 525 0 1 0 0-pasmblkaHWe KoHTaKTa 189
BonbLUY CKOPOCTb 1-3aMblKaHMe KOHTaKTa
BkntoyeHne pexuma S 0 1 1 0-pexum OTKNHYeH 190
MWHUManbHOrO Konm4yecTea 1-pexxmm BKNHOYEH
YCTaHOBOYHbIX NapamMeTpoB
MNokasaHus Ha nHaukatope Yb3 ao| § /P 0 2 0 0- nnHenHoe HanpshkeHne Uab (191
BKITIOMEHUs ABuratens 1-conpoTtmnBneHune nsonsaumm rid
2-0bpaTHbIN OTCYET BPEMEHU
AlNB
Pexnm nHgukaumm napameTtpa sl 0 1 1 0-3Ha4eHne napameTpa BbiBO- (192
OUTCA HENpepbIBHO
1-3HayeHune napameTpa BbIBO-
antca B TeyeHme 15¢
MonHoe Bpemsi paboThI EbU 0 999 0 193
YCTPOWNCTBA, CYTKU
Bpems HapaboTku gBuratens, ELO 0 999 0 194
CyTKM
Koa poctyna nonb3oBatens Loc 0 9 0 0 — knaBuaTtypa 195
pa3bnokMpoBaHa
1-9 — naponb nonb3oBaTens
Koa poctyna Hanag4vvka PAS 000 | 999 123 |000 — gocTyn Ha ypoBEeHb 196
Hanag4uka — paspeLleH
000-999 — naposib Hanag4uka
BoccTtaHoBneHne 3aBoaCcKux PPP 0 1 0 MNocne 3anucu 1 n Beixoge ns  |197
napameTpoB pexunmMa ycTaHOBKM
napameTpoB - 3aBOACKME
napameTpbl BOCCTaHOBIIEHbI
MapameTpbl nocnenoBaTesnibHOro MHTepcenca RS-485
KoMmyHuKkaumoHHbIn agpec YB3 rSA |1 247 |1 198
CkopocTb nepegayun 55 |0 1 0 0: 9600 6opa; 1: 19200 60p; 199
Peakuusa npeobpasosatens Ha 5P |0 3 0 0- npoagoskeHue ¢ 200
noTepto CBA3N OTCYTCTBUEM NMpeaynpexaeHns
1- npegynpexageHue v npoaorn-
XeHue paboTbl
2- NnpeaynpexgeHue n 0CTaHoB-
Ka ABuratens ¢ paspeLlieHmem
AlB nocne BoccTaHOBNEHUS
CBSA3N
3- npegynpexaeHne n oCcTaHoB-
Ka ABuratens ¢ 3anpeweHnem
AlB nocne BoccTaHOBNEHUS
CBA3N
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YcTtaHOBOYHbIE U cuuTbiBaeMble |lMapamet| MuH. | Makc. | 3aBoa- DenctBun Appec
napameTpbl pbl 3Ha4. | 3Ha4. |CKas ycC-
KoaooB TAHOBKaA
O6HapyxeHune npeBbleHns ~50 |0 120 |0 0-3anpeLueHo 201
BPEMeHM OTBETa, C
PaspeleHune ceasn YB3 no PP |0 2 0 0- cBA3b 3anpelleHa 202
nocriegoBaTensHOMY KaHany 1- cBA3b paspelueHa no
RS-232
2- paspelueHa no RS-485
Bepcus ycTponcTtea rEL 23 3HadveHue napameTpa 3asucut |203
OT UCNOSb3yeMOWn Bepcumn
nporpamMmmeil
KoHTponb Temnepartypbl
PaspelueHne KoHTpons - |0 2 0 0 — oTKNtoYEH 204
Temnepartypbl 1 TMN gaTymka 1- BCTPOEHHbIN B ABUraTesib
Temnepartypbl 1 (3awmTa cpabaTbiBaET, ecnu
COMNpOTMBIIEHNE AaTymKa BbllLe
1,7 kOm)
2 — PTC (1kOm npwu 25 °C)
TemnepaTypa OTKOYEHUS £l |0 100 |80 205
asurartens
Koppekuuns Temnepatypbl nepsoro| [ e |-9 9 0 206
JaTtyuka
PaspelueHne KoHTpons e~ |0 3 0 0 — oTkntoueH 207
TemMnepartypbl U TUN gaTtymka 1 —tuna Pt100
Temnepartypsbl 2 2- Tna Ni100
3- Tvna Ni120
TemnepaTypa OTKIOHEHNS fes |0 220 (180 208
asuratens
TemnepaTypa npeaynpexgeHus fep |0 220 (170 209
Koppekuusa Temnepatypbl BTOoporo| (2 |-9 9 0 210
JaTtyuka
AlB nocne cpabaTbiBaHus PR |1 2 2 1- AlB nocne cpabatbiBaHma [211
3aWmnThbl 3anpeLyeHo
2- AlB nocne cpabaTbiBaHus
paspeLleHo
Peakuna Ha HencnpaBHOCTb r 0 1 0 0- npegynpexgeHve n 212

AaT4ynKoB TemMnepaTypbl

npoaomkeHne paboTbl;
1- npeaynpexaeHve u
OCTaHOBKa ABuraTerns;

1.2.4 OpraHbl ynpaBnenunsa n rabaputHole pasmepbl YB3 npuBedeHbl Ha pucyHke 1.1.

1.2.5 OyHKUUK 3aWLNTBI

1.2.5.1 YB3 BbINOMHSAET cnefyowime BUAbI 3alMT aNeKkTpoaBuraTenei:

- MakcumarnbHas TokoBas B dhasax;

- OT 3aMblKaHUIN Ha 3eMto (MO TOKY HyNeBOW NOCNeaoBaTeNbHOCTH):

- No TOKy obpaTHOM NocneaoBaTenbHOCTU (NEPEKOC TOKOB);

- MO MPEBbLILIEHNIO KPAaTHOCTU KO3dhpuLmeHTa obpaTHOM NocrneaoBaTenbHOCTM MO TOKY K
koappmumeHTy obpaTHON NocnegoBaTeNbHOCTU MO HAMPSPKEHWIO;

- N0 TENrnoBOW neperpyske;
-0T neperpesa 0OMOTOK,;

- 3aTaHYTbI Nyck (6noknpoBka poTopa);
- MO MMHUManbHOMY JIMHENHOMY HaMNPSPKEHWIO;

- N0 MaKCUManbHOMY JIMHEMHOMY HaNPSHXKEHUIO;
- M0 NEePEKOCY SIMHENHbIX HanpshkeHnn (obpaTHOM NOCNeaoBaTENbHOCTM MO HAMPSPKEHWUIO);
- MO NOPSIAKY YepenoBaHua das;




-12 -
- N0 MUHMMaAlrlbHOMY COMNPOTUBITIEHUNIO N30JT1ALNN 0OMOTOK asurartens.

IRTRER @ @ Cu l_—l_ 1

~H & Bl =W § 1.
emm | Y53-302-01 [z —

| r‘—:lt.'rm—.1| r.mw 1
Lep ol R T T T SN
1562

858
358
=
599
b
5

568
-

18 17 16 15 14
13 12
1 A o
2 = R—
As
: S o~ apun @ s
@ Harpyaxa J y 53 -302 -0 1 @ @ wanan ckopocTs
|
@ — YCTAHOBKA— 3an/C6p/Bui6 @ Gonbwan crxopocts
C e e 7' /X
4 5 6 7 8 9 10

1 - 3eneHbi ceeToamod PMKYTT - roput, korga pene Haxoautcsa B pexvnve PMKYTT;

2 - 3eneHbln ceeToamo PEJIE - ropuT, korga pene curHanmsauum BKITHOYEHO;

3 - 3eneHbIvi ceeToanoa HAMPY3KA - ropuT, Koraa pene Harpy3sku BKIIOYEHO;

4 - 3eneHbin ceetoanog YCTAHOBKA - ropuT, Korga pesnie HaxoanTca B peXXMMe YCTaHOBKM NapaMeTpoB;

5 - kHonka YCTAHOBKA - Bknto4aeT pexmMm yCTaHOBKM NapaMeTpoB;

6 - kHonka 3an/Cop/BbIb - 3anncb NapaMeTpoB B peXUME YCTAHOBKW, NEPEKIIOYEHNE rpynnbl 0TOOpaxaemMbIx
napaMeTpoB B peXxnmMe NpocmMoTpa, copoc;

7- KHOMKa A~ (B Tekcte BBEPX) - nuctaHne nHanumMpyemMbix napameTpoB B peXume NpocMoTpa NnapaMeTpoB n
NUCTaHMe MEHIO B peXuMe YCTaHOBKM NapamMeTpoB;

8 - KHOMKa (8 Tekcte BHN3) - nuctaHne nHamMumMpyemblix NnapameTpoB B peEXMME NPOCMOTpa NapamMeTpoB 1
NUCTaHMe MEHIO B pexuMe YyCTaHOBKM NapamMeTpoB;

9 - nHaukauma paboTbl ABUraTeNs Ha Maroln CKOPOCTH;

10 - nHgukaums paboTbl ABuratensi Ha 605bLLIO CKOPOCTY;

11 — pasbeM 4518 NoAKNI0YEHMS KOMNboTepa No uHtepdency RS-232;

12 - kpacHbIi cBeTogmog ABAPUA:

e pW BbIKMIOYEHHOM pene Harpysku — ropuT, korga YB3 Haxoantca B COCTOAHMM aBapun (MUraet, ecnm
nocne aeapuun Bo3amoxHo AlB);

e pPW BKMOYEHHOM pefne HarpyskM — MuraeT, Korga gsuratenb HaxoguTcs B COCTOSHUM Meperpysku no
MakcMManbHOMY TOKY UK TEMNOBOW Neperpyske, HO BPeEMSA OTKMOYEHUSA pene eLle He HacTynuno

13 — cuHum ceetogmog OBMEH, roput npu obpaiueHmnn k YB3 no untepdenicy RS-232, RS-485;

14 - TpexpaspsaHbIn MHOMKATOP 3HaYeHNda napameTpa;

15 - TpexpaspsaHbIi MHOMKATOP MHEMOHUKM NapameTpa;

16 - ropurT, korga YB3 HaxognTtca B pexxrme Hanaguvka;

17 - ropuT, Korga 3HavyeHue ycTaHOBOYHOIrO NapamMeTpa 3alluLLEHO NaponemM Hanagvmka;

18 - ropuT, Korga yctaHOBOYHbIN NapameTp He BXoauT B cnncok PMKVYTT.

MpumeuyaHMMe -B uyenax noebiweHns HagexHocTn YB3, ons KOHTAKTOB BBOOA CETEBLIX HaNpsXeHuin
NCNONb30BaHbl KNEMMbI ¢ Wwarom 7,5 mm. CTaHgapTHas Hymepauusa KOHTaKTOB Ha Kopryce uagenus (5mm) He coBnagaet
C AaHHbIMM KNIEMMaMu, MO3TOMY KIleMMbl Ha pUCYHKe 2.1 0603Ha4YeHbl MPOMEXYTOYHBIMU 3HAYEHUAMMU.
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PucyHok 1.1 - MabapuTHble pasmepbl YB3-302-01 (a) u opraHbl ynpasneHus (6)
1.2.5.2 MakcumanbHasi TokoBas 3awmTa B hasax asnaetcs TpexdasHon. OHa 3anyckaeTcs, Korga oauH,
ABa WUInv Tpn TOoKa JOCTUratT yCTaBku cpabaTbiBaHUS.
3awmTa MMeeT BbiOepXKKy BpeMeHU. Bbigepkka MoxeT 6biTb HeE3aBUCUMOK (MOCTOSAHHOM) UK 3aBUCUMOMN
(kpuenble rpueedeHsl 8 rnpunoxeHuu 1):

SIT - obpaTHO 3aBMCUMON;
t A VIT vnu LTI - o4eHb 06paTHO 3aBUCUMOW;
EIT - ypesBbivanHoO 06paTHO 3aBUCUMON;
UIT - ynbTpa o6paTHO 3aBUCUMO;
RI - Bblgepxka.

i -

Is I
PucyHok 1.2 - MpuHUUN 3awmThl C HE3aBUCUMOW BbIAEPXKKON BPEMEHU

Mpw 3aWwmTE C HE3ABMCUMOW BbILEPKKON BPEMEHN ABUraTeNb OTKIOYAETCS, €CNM TOK MO 0QHOM 13 (ha3s
Oornblue 3agaHHOro B Te4eHne BpemeHn T (napameTp “« “ E”).
Is =" 5" (kpaTHOCTb cpabaTbiBaHus) * “id1” (“id2”) (HOMWHaNbHBLIN TOK ABUraTens Ha Manow 1 6onbLIOK
CKOPOCTU COOTBETCTBEHHO) , @ T - BpeMs 3aAepXKku cpabaTbiBaHWs 3aLmnThbl
Mpumep. Mpn 5=4.0, d1=10, d2=12, «“E =10.0, guratenn BbiknunTCcA Yepes 10 cekyHa nocne
TOro Kak oauH 13 gasHblX TOKOB NpeBbIcUMT 40 amnep Ha Marnon ckopocTy unu 48 amnep Ha GonbLLON.
Pa6GoTa 3awuTbl C 3aBUCUMOW BbIOEPXKKOM BPEMEHM COOTBETCTBYET cTaHgapTam MAK 60255-3 n BS 142

In—cm. n. 1.1.3;

T- COOTBETCTBYET BPEMEHM 3a4ePXKKN cpabaTbiBaHMSA
(napameTp “l “t”) npun AecATUKPATHOM MPEeBbILLEHNN
napameTpa In

[ns o4yeHb GoONbLUMX TOKOB 3alLUMTa UMEET XapakTepUCTUKY
C HE3aBMCUMOW BblOEPXKKOM BPEMEHMU:

- ecrmim 1>10In, TO BpemMsA OTKIOYEHUS - 3TO BpeMS
cooTBeTcTBYlOLLee 10In.

-
11,2 10 I#In

PucyHok 1.3 - MpuHUUN 3awmThl C 3aBUCUMON BbIOEPXKKON BPEMEHU

1.2.5.3 3awmra oT 3aMbIKaHWIn Ha 3EMIIO:

- 3anyckaeTcs, korga ToK 3amMblKaHWs Ha 3eMIN0 4OCTUraeT ycTtaBku cpabatbiBaHuna (napameTp “ 05”);

- ABUraTenb OTKMOYaETCH, eCrnnm TOK 3aMblKaHWs Ha 3emnio 6onblue 3agaHHOro B TeyYeHue BpemeHu T
(napametp “ {OF”).

1.2.5.4 3awmTa No ToKy obpaTHOM NocnefoBaTeNnbHOCTU (Nepekocy) 3anyckaeTcs, Korga cocTaBnstoLas
obpaTtHon nocnegoBaTenbHOCTM Gonblle ycTaBku (napameTtp “ e5”) n oTknyaeT gsuraTtenb, Korga Bpems
3TOro npeBbieHnsa 6onbLue 3agaHHoro (napameTp” k™).

Ecnu BknoyeH aHanua npuudmHbl cpabaTtbiBaHua 3awmtbl («{Jr= 1), TO Npu cpabaTbiBaHUM 3awnTbl MO
MpeBbILEHNI0 TOKa oBpaTHOM NOCneaoBaTENbHOCTU HE U3-3a Nepekoca JIMHEWHbIX HanpsKeHun (B 3TOM
crnydyae npeanonaralTca Henonagkm B asuratene) AlNB nocne cpabaTbiBaHus 3awmTtbl  He 6yget
(He3aBMCMMO OT 3Ha4eHus napameTpa “ iar”).

KoadbpmumeHT obpatHon nocnegoBaTeENbHOCTM MO HAMPSHKEHUIO (TOKY) SABMSETCS XapaKTepucTUKOW
HECMMMETPUUM TpexdasHoro  HanpsbkeHust  (Toka).  [pubnwmxkeHHo  KoadhdumumeHT  obpaTHom
nocnenoBaTenbHOCTM MO HAMPSPKEHWUIO onpeaenseTcsa no opmyne
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Ui

Koui= -100
1()i

roe U2(1)i — AencTBytoLee 3HaYeHe HanpsikeHus oGpaTHOM nocrenoBaTenbHOCTY OCHOBHOWM YacTOTbl

TpexdasHom CUCTEMbI HanpsikeHU B i-oM HabnoaeHuu, B;

Ul(l)i. — gencTByloLLee 3HaYeHne HanpsXkeHnsa NpsiMon NocneaoBaTenbHOCTM OCHOBHOM YacTOThl B i-OM
HabntogeHuu, B.

U2(1)i BbluMcnaeTcst No npubnmkeHHon popmyne:

U2(1)i=0,62(Un6(1))) — Unm(L)i),

rae Une(1)i, Unm(1)i — Hanbornbluee 1 HauMeHbLlee AEUCTBYOLWME 3HAYEHNS U3 TPEX MeXaydasHbIX
HanpPsKeHNN OCHOBHOW 4acToThbl B i-OM HabnoaeHun, B.

KoadhdmumeHT obpaTHoi nocnegoBaTenbHOCTU NO TOKY K2li BbIMMCASIETCA aHaNorm4Ho.

Ecnu nepekoc TOKOB Bbl3BaH HE NEPEKOCOM HanpsiKeHWsi, TO onpeaenseTcss HEMCNpPaBHOCTb ABUraTens.
[na onpeaeneHns NpuUYMHbI NEPEKOCa TOKOB BbIYMCISAETCS KPAaTHOCTb OTHOLIEHUS KOo3dduLmneHTa obpaTHomn
nocrneaoBaTenibHOCTM MO TOKY K KoadhduumeHTy obpaTHoOM nocrnenoBaTtensHOCT No HanpshkeHuto (K2l / Kaui).
W, ecnu kpaTHOCTb 6ornbLue 3Ha4YeHus napameTpa “ ([15”, To ABMraTenb HeucrnpaeeH.

1.2.5.5 3aTaHyTbIn Nyck 1 BNOKMpOBKa poTopa.
MpuHUMN paboTbl 3aWwunThl NO 3aTsAHYTOMY MYCKy 1 6NOKMPOBKE poTopa NpMBELEH Ha pUCyHke 1.4.

3aTaHyTbIN NyCK.
Bo Bpemsi nycka 3awmta cpabaTtbiBaeT, Koraa Bce Tpu asHbix Toka bonblue yctaBku Is (napametp “PP5”)
B TEYEHME nepurona BpeMeHn bonbLuero, Yem Bbiaepkka Bpemenun ST (napameTp “PPE’).

brnoknpoBka poTopa
Mpn HopmanbHOW paboTe (nocrne nycka) 3awmTa cpabaTbiBaeT, Koraa Bce Tpy dasHbiXx Toka Oonblue

YCTaBKM B TEYEHNE Nepunoga BpeMeHu bonbLlero, Yem Bblaepkka Bpemenn LT (napameTp “PbE”).
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Caryauh GnaKRpCEXH poTOpa .
PucyHok 1.4 - 3aTaHyThin nyck n 6nokupoBka potopa

1.2.5.6 3awuTa nNo TensnoBO neperpyske
3awmTa No TennoBou neperpyske BbiNOSIHEHA HA OCHOBE peLUeHMs ypaBHEHUSA TennoBoro 6anaHca

asurartena npu cnegyrowmx aonyweHnax:
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- 00 NepBOro BKNOYEHUA ABUraTens Obln XONOAHbIM;

- npu paboTe ABuraTens BbiAeNsAeTca Tenno, NponopuUmnoHanbHOe KBagpaTty TOKa;

- nocrne OTKNIOYEHNA ABUraTtens uaeT ero OCTbiIBaHME MO SKCMOHEHTE.

Onsa paboTbl 3awmuTbl HeOOXOOAMMO BBECTW BpemMsi cpabaTbiBaHWA Npu ABYKpaTHOW neperpyske T2
(napameTp “dEL”)

Toko-BpeMeHHas xapakTepmucTnka Npun pasHbiX 3Ha4YeHnax T2 npuBegeHa Ha pucyHke 1.5.

[ns ctaHgapTHOro pekoMeHgyemoro 3HadeHms T2 (60 cek npu 2-X KpaTHOW nNeperpyske) B Tabnuue
1.5 npuBegeHa TOKO-BpEMEHHASA XapaKTepucTmka.

Tabnuua 1.5 - ToKo-BpEMEHHAs XapaKTepucTuka

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 43 3,3 2,1 0,9

[nsa BpawaroLwmxcs MawnH oxnaxaeHne 6onee acpeKkTMBHO BO BpeMsi paboTbl, YeM BO BPEMS OCTAHOBKM
ABuraTtens, noaToMy BeBogutcsa napameTp deP - KpaTHOCTb YBENUYEHUSA MOCTOSAHHOW OXNaXaeHus npu
OCTaHOBKe ABuraTens.

lMocne oTKIYeHNA pene Harpy3ku no TENSOBOW Neperpyske npu paspeweHHom AlB, pene BKoUMTCS
NOBTOPHO Yepes Bpemsi, 6onbLiee Yem O0gHO U3 ABYX:

- BpEMEHU TensIoBOro rmcrepesnca, T.e., ABurartenb JOMMKeH oCTbiTb Ha 33% OT HaKOMMEHHOro Tenna;

- BpemeHu AlB.

Mopbupas pasHble BpemeHa AllB ¢ yyeToM TennoBOro rmcrepesunca, MOXHO OOOUTbCS OrpaHUYeHUst
KonmnyectBa MyCKOB B eAWHWLY BpPEMEHW, T.K. NPU MNOBTOPHO-KPATKOBPEMEHHOM pexunme paboTbl 6ok
3anoMunHaeT KONM4eCcTBO Tenna, Bblaensiemoe npu nycke asuraTens.

1.2.5.7 3awuTa oT neperpesa 0OMOTOK

B 3aBucMMoCTM OT BblOpaHHbIX YCTaABOK 3alimMta MOXeT paboTtaTb MO NepBOMYy BXOAY CO CrieayloLwmmMmu
TemnepaTypHbIMU JaTYMKaMu:

o, TIT2

8

I/ln

1 1.5 2 25 3 3.5 4 4.5 5

I/lH — KpaTHOCTb TOKA OTHOCUTENbHO HOMUHAIBLHOTO;
T/T2 — dbakTnyeckoe Bpems cpabaTtbiBaHNA OTHOCUTENbHO T2.

PucyHok 1.5 - Toko-BpeMeHHas xapakTepucrtuka

1) co BCTpOEHHbIMY B ABUraTenb TemnepatypHbiMmn gatdvkamm (C1lr=1). B atom cny4yae yctaBka C1S He
3aJencTBoBaHa 1M KOPOTKOe 3amblkaHue 1 0BpbIB AaTymka He KOHTponupyeTcs. 3awmTa cpabaTbiBaeT, Koraa
conpoTmBrieHne gaTtymka ctaHet 6onbiie 1700 Om.

2) ¢ patuvkammn Tmna PTC (1kOm npu 25 °C) (npu mMcnonb3oBaHWM 3TOro0 AaTyvka msMmepsiemas
Temnepartypa He MOXeT ObITb 6ornbLue 100 °C).

Mo BTOpOMY BxoAy 3awmuTta paboTaeT ¢ TemnepaTypHbIMK gatynkamum tuna Pt100 (nnatuHoBbin, 100 Om
npwu 0 °C) unum Nil00 (Ni120) (Hukenesbi, 100 Om (120 Om) npm 0 °C) B COOTBETCTBUM CO CTaHAapTaMu
M3K 60751 n DIN 43760.

3awuTta no BTOPOMY BXOAY:

- 3anyckaeTcs, Koraa KoHTponvpyemas TemnepaTypa 6ornbLue ycTaBku,;
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- UMeEeT ABe HE3aBUCKMMbIX YCTaBKW: YCTaBKy aBapuAHON CUrHaNn3aumm n yCTaBKy OTKIIOYEHNS.

3awumTa onpegenseT cnydam obpbiBa M KOPOTKOrO 3aMblKaHWsi TEMNEPATYPHbIX 4aTYMNKOB:

-06pbIB Npu Temnepatype 6onble 220 °C;

-KOpOTKOE 3aMblkaHue nNpu TemnepaType MeHbLlle MuHyc 45°C.

1.2.5.8 3awuTa no HanpsKeHUo

B 3awmrax no HanpskeHnto YB3 nepepn BktoYeHMEM Harpy3ku NpoBepsieT COOTBETCTBYOLLME YCTABKN WU,
B 3aBUCMMOCTM OT MX 3HayeHus, paspellaeT nubo 3anpellaet BKNIOYEHWE Harpysku; nocrie BKYeHUs
Harpy3kn KOHTPOSIb MO HAMNPSPKEHNAM COXPAHAETCS, HO PELLEeHNE Ha OTKIMOYEHNE NPUHUMAETCS NO TOKaM.

K 3awmTam no HanpskeHUsIM OTHOCATCS:

- N0 MWHMManNbHOMY JIMHENHOMY HanpshkeHuo (cpabaTtbiBaeT, ecnv XoTa Obl OAHO W3 JIMHEWNHbIX
HanpshKeHUn MeHbLUe yCcTaBkn (napameTp “U . 5”) B TeueHne BpeMeHn, 3agaHHOro napameTpom “U . £7);.

- N0 MakCUmanbHOMYy IMHENHOMY HanpskeHuto (cpabaTbiBaeT, ecnm XoTs Obl OAHO M3 NMHEWHbIX
HanpsbkeHun 6onblue ycTaBku (napameTp ”U ~ 5”) B TedeHne BpeMeHU, 3agaHHOro napameTpom “U = £7);

- MO NEPEKOCY NMHENHbIX HanpsikeHun (cpabaTtbiBaeT, ecnu pasHuua mexay delicmeyrouw,uMu 3Ha4YeH-
AMU FIMHEWNHBIX HanpsbkeHun Gonbuwe yctaBkum (NapameTtp “U " 5”) B TeyeHue BpeMeHW, 3agaHHOro napa-
meTpom ‘U " E”).

1.2.5.9 3awwmTa no nopsagky YepegoBaHuna as cpabaTbiBaeT Npy HapyLLEHUN NOPsiAKa YepegoBaHus das,
OTKIMoYaeT ABuraTenb 1 6NokupyeT ero AanbHenwyo paboTy.

1.2.5.10 3awmTa N0 MUHUMaNbLHOMY COMNMPOTMBIIEHNIO N30NALMNM OOMOTOK ABUraTens.

Mocne nogayn HanpsXxeHnsa Ha 6ok nepea BKNIOYEHMEM BbIXOAHOrO pene npoBepsieTcsl YpoBeHb U30M4-
uun o6MOTKM CTaTopa OTHOCUTENBHO Kopryca. YpOBEHb M30naumMmn 0OMOTKM cTaTopa OTHOCUMTENBHO Kopryca
Takke NPOBEPSIETCS, KOr4a pene Harpysku BKMOYEHO, HO Toku auratenst MeHee 10% HOMUHaNbHOro Toka (B
3TOM Criyyae NpMHUMaeTCs peLleHne, YTo ABUraTenb BbIKITOYEH).

Mpwn r «d=5 (15) Harpy3ka He BKNOYAETCS, ecnv conpoTmBreHnn nsonauumn Hmwke 500 kOm + 20 kKOm, a npu
r «d=10 (20), ecnn Hwxke 1000 KOm + 50 kKOm. Mpu r «d=5 n r d=10, Harpyska BKIOYUTCS NOCINE BOCCTAHOB-
NeHnsa CONPOTUBIEHNSA U30NAUUN 1 nctedeHnn spemenn AlB. MNpu r «d=15 nr d=20 AlB He Gyaer.

1.3 COCTAB U3OENWNA
CoctaB u3genus npmeeaeH B Tabnuue 1.6.

Tabnuua 1.6 - CoctaB usgenus

HanmeHoBaHue KonuyectBO CokpalieHune
Bnok ¥YB3-302-01 1 ¥YB53-302-01
BHewHnn TpaHcgopmatop Toka (TT) 3 TP-7-1 (5-50A)
,Elmd)d)epeHumaanbm Tpchq)o;*)MaTop (TpaHcdhopmaTtop 1 TP-7-5 (5-50A)
HyNneBoOW nocrneaoBaTenibHOCTH)
TemnepatypHbin gatyuk (Tunel- Pt100, Nil00, Ni120) * 1
TemnepaTypHbi gatyuk Tmn — PTC-1kOm * 1

* - [locTaBnsaAeTCs N0 COrnacoBaHUIO C 3aKa34MKOM.

1.4 YCTPOUCTBO U PABOTA

YB3 gBnsetca MUKPONPOLECCOPHbIM LNMGPOBLIM YCTPONCTBOM C BbICOKOW CTEMEHbIO HAAEXHOCTU W
TOYHOCTU. OnepaTMBHOINO NUTaHUSA He TPebyeTCcs — KOHTPONMpPYeMoe HanpsKeHne sBNAeTcs O4HOBPEMEHHO
HanpshKeHNneM NUTaHUs.

2 NICNOJIb3OBAHME MO HASHAYEHUIO

2.1. MEPbl BESOINACHOCTU
Bce nogkntoyeHns AomkHbl BbINONHATLCA NpyY 06eCTOYEeHHOM YCTPOUCTBE.

2.2 YMNPABNEHWE YB3

2.2.1 YB3 nmeeT naTb peXXMMoB ynpaBrieHus:

-6nokvpoBaHWs KnaBmaTypsbl;

-MUHUMAanNbHOro KONMyecTBa YCTAHOBOYHbLIX NapameTpoB (aanee B Tekcte PMKYI);
-yPOBHSI nonb3oBaTtens;

-yPOBHS Hanag4uka;

Bo Bcex pexvmax paboTbl BO3MOXEH:
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- MPOCMOTP M3MepsSeMbIX 1 OTODpakaeMbix napameTpos (Tabnuvuya 1.3). JluctaHne napameTpoB
BblNonHsietcs kHonkamu BHN3 n BBEPX;

-NpOCMOTP XypHana asapui (n.2.4.6).

2.2.2 MNpwu 3a6n10KNPOBAHHOM KNaBMaType HeBO3MOXEH NMPOCMOTP U NepeycTaHOBKaA

nporpamMmmMmupyembiX napamMeTpoB.

Mpw 3abnokmMpoBaHHOW KnasuaType, Haxatue kHornkn YCTAHOBKA npvBoaMT K MOSIBMEHMIO HA MHOMKATOPE
coobuweHusa LOC. [nsa pa3bnokMpoBaHUS KrnaBmaTypbl HEOOXOAMMO NOBTOPHO HakaTb KHOMKy YCTAHOBKA.
3aropaetcsa ceetogmonq YCTAHOBKA, a Ha uHaukaTope muraet “0”. KHonkamu BBEPX n BHWU3 Habupaetcs
undppa napons nonb3osartens ot 1 o 9 n Haxxumaetcs kHonka 3AMN/CBEP/BbIb. Ecniv naponb BepeH, knaesuatypa
pasbnokuposaHa. Ecnun nocne pa3bnokvpoBaHus KnasmaTypbl HE HAXMMaeTCa HU OHa KHOMKa B TeyeHue 15¢C un
yCTaHOBKa B6MOKMPOBKM He CHATa nosb3oBaTtenieM, KnasmaTypa cHoBa BriokMpyeTcs.

MpumedyaHuwMe - Ecnn kakon-nmbo Aatynk TemnepaTtypbl OTKIHOYEH NPOrpaMMHbIM CNocobom, TO
BMECTO 3Ha4YeHus TemnepaTypbl (CONPOTUBNEHUSA) HA MHAMKATOP BbIBOAUTLCSH “nak”.

2.2.3 MNpwu pa3bnokmpoBaHHOM KnaBuaType BO3MOXHO:
- pabota B PMKVYTT;
- WU3MeHeHMe 1 NPOCMOTP NapamMeTpPOB YPOBHS Nonb3oBaTens;
- NPOCMOTpP NapaMeTPoB YPOBHS Hanaguuka.
2.2.3.1 PMKYT1 npegHasHayeH gns ynpolieHusi paboTbl o6cnyxmBatowero nepcoHana ¢ Yb3.
Ons nepexoga YB3 B PMKYI1 Heobxogumo yctaHoBUTb napameTp 5 :m=1 unu BbINONHUTbL YCTaHOBKY
3aBoackunx napameTpos (n.2.2.4). MNMpu pabote YB3 B aTOM pexmume roput 3eneHbii ceetognog “PMKYTT”.
B PMKYT gns HopmanbHon paboTbl 6rioka 4OCTAaTOMHO YCTAHOBUTL CReayroLimne napaMmeTpbl:
- HOMMHanbHbIN (pabo4ni) TOK ABUraTens NEpPBON CKOPOCTMU.
- HOMUHanbHbIN (pabounin) ToK ABMraTens BTOPOW CKOPOCTH.
- Tennosas neperpyska (Tennosas Mogene gBuraTtens).
- CUrHan nepeknyYeHns Ha BonbLUY CKOPOCTb.
Pa6oTta B PMKYTI1 otnuyaeTtcsa ot paboTbl Ha ypoBHE MOMb30BaTENS TEM, UTO NapaMeTpbl, HEe BKIMOYEHHbIE
B cnucok PMKYTI, npuHumMatoTca paBHbIMU 3aBOLCKMM YCTaHOBKaM.

Ecnu kakne-nm6o nporpaMmmmpyemMblie napameTpbl U3MeHeHbl NOfib3oBaTeNieM U Hanag4mkom, HO
He BKMO4YeHbl B cnucok PMKYI, 1o npu nepexopge B pexum PMKYIT BMecTo 3TUX nameHeHnn oyayrt
BOCCTaHOBJIEHbI 3aBOACKUE NapamMeTpbl.

[MapameTpsbl, HE BKITIOYEHHbIE B CMIMCOK B 3TOM pPeXMMe, He U3MEHSIITCS U He npocMaTpuBatoTcs. PaboTa
C NapameTpamu, BKNIOYEHHBIMI B CTMIMCOK TaKasl XXe, Kak U Ha YpOBHE NoNb30oBaTenNs.

BknioueHne nwb6oro napamerpa B cnucok PMKYI u BbiknouveHune pexuma PMKYI Bo3MOXKHO
TONbKO Ha YPOBHEe Hanag4uka.

2.2.3.2 Ins npocMoTpa M U3MEHEHNA NapamMeTpPOB YPOBHA MoSib3oBaTens HEOOXOOMMO HaXaTb KHOMKY
YCTAHOBKA, npun atom 3aropaetcsa ceetoamoq YCTAHOBKA. JluctaHne napametpoB kHonkamu BHWU3 u
BBEPX, Bxog B M3MeHeHWe napameTtpa — NoBTopHoe HaxaTue kHornkun YCTAHOBKA kHonka 3Al/CBP/Bblb
(3Ha4yeHMe napameTpa HauMHaeT mMuraTb), UIBMEHEHWEe 3HaveHus napameTpa - kHonkamu BHU3 n BBEPX,
3anncb napametpa - kHonka 3Al/CBEP/Bblb, nepexon obpatHo B MeHo 6e3 3anncu — kHonka YCTAHOBKA.
Mpn oTcyTCTBMM HaxaTus Nobon n3 KHOMOK B TeveHne 15¢, YB3 nepexoant B UCXOAHOE COCTOSIHME.

Ecnn nameHeHne napameTtpa 3anpeLLeHo (ropuT Todka B CpeaHeM pa3psae  MHAMKATopa MHEMOHUKN
napameTpa), TO USMEHEHME ITOro NapameTpa BO3MOXHO TOMbKO Ha YPOBHE Hanag4vmka nocne CHATUA 3anperTa.

2.2.3.3. YpoBeHb Hanag4iuka

Bxopn Ha ypoBeHb Hanaguuka

Haxatne Ha kHonky YCTAHOBKA B TeueHue 5c. Ecnv ypoBeHb 3allulieH MaporieMm, Ha uHaukKaTope
nosasutca coobuieHne PAS. 3aropaetcs ceetoamog YCTAHOBKA, a Ha uHavkaTope 3HavyeHus napameTpa
muraet “000”. Knonkamn BBEPX n BHN3 nocneposatensHo HabpaTb Tpu LmMdpbl naponsa Hanagvvka ot 1 oo
9, pasgenasa Habop HaxaTtnem kHonku 3AlM/CBP/BbIb. Ecnv naponb He BepeH, 3aroputcs PAS ¢ myuraHuem
B CTapLueM paspsge nHaukatopa 3HadyeHus n yepes 15¢ YB3 Bo3BpaTUTCS B UCXOOHOE COCTOSIHWE, MHaye Ha
NMHOMKaTope NOSABMSETCH NEPBLIN NapaMeTp MEHIO Hanaguuka.

Jlnctanme napameTtpos kHonkamu BHU3 1 BBEPX, Bxoa B nameHeHve napametpa - kHonka YCTAHOBKA
(3HayeHne napameTpa HayMHaeT Muratb), UIBMEHEHNE 3Ha4YeHusa napameTpa - kHonkamu BHU3 n BBEPX,
3anucb napameTpa - kHonka 3AlM/CBP/BbIb, nepexon obpaTtHo B MeHo 6e3 3anncu — kHornka YCTAHOBKA.
Mpn oTcyTcTBUM HaxaTusa Nobon n3 kKHonok B TedeHne 15¢, YB3 nepexoant B MCXOAHOE COCTOSIHUE.

Mpu pabote YB3 Ha ypoBHe Hanag4yvka, roput gecsaTudHas TOodka B MIiaglem paspsge uHaukatopa
MHEMOHWUKMW.
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Ha ypoBHe HanaguvMka [OCTYNHOCTb NOOOro napameTpa Ha YPOBHE MOMb30oBaTens MOXET ObiTb
3anpeLleHa unu paspelueHa ogHoBpeMeHHbIM HaxaTtnem kHonok YCTAHOBKA n BH3. 3anpet goctyna
NHOMUMPYEeTCa OECATUYHON TOYKOM B CpeOHEM pa3psae MHAMKaToOpa MHEMOHUKN.

Ha ypoBHe Hanagunka BO3MOXHO BKOYEHME B CMUCOK napameTpoB pexunma PMKYT noboro
AONOMHUTENbHOro NapameTpa. [na aToro Heo6xoaAnMo:

-kHonkamyn BHM3 n BBEPX BbiGpaTb BKNtovaeMblin napameTp;

-HaXxxaTb ogHoBpeMeHHO kHomnkn BHN3 n BBEPX.

Ecnu napameTp UCKoYeH 13 cnucka napameTpoB pexunma PMKYT1, To B cTapwiem paspsge mHankatopa
MHEMOHWKM FOpUT AecAaTUYHas Touka.

2.2.4 YcTaHOBKa 3aBOACKUX NapamMeTpoB.

YcTaHoBKa 3aBOACKMX NapaMeTpoB BO3MOXHA ABYMS criocobamu.

Cnocob6 nepsbin. YcTtaHoBuTb napameTtp PPP=1. Nocne Bbixoga M3 pexmma yCTaHOBKM NapamMeTpoB BCe
3aBoAcKkue napameTpbl OyayT BOCCTAHOBIEHbI (KPOME Napons Hanagyuka).

Cnoco6 Btopon. [lpu nogaye nuTaHus Ha YB3 ygepxatb HaxatbiMm kHonkn YCTAHOBKA u
3AlN/CBEP/BbIb. Bce 3aBogckve napameTpbl, B TOM 4YMCAe M Napofb Hanagyuka, OyayT BOCCTaHOBIIEHbI
(naponb Hanagyuka - 123). lNocne 3Toro NOBTOPHO BbIKNMIOYUTL/BKNIOYUTL YB3.

lMocne BbINONHEHUS npouenypbl YCTAaHOBKM 3aBoAckux napameTpoB, YB3 HauHeT paboty B PMKYI, B
CMMCKe KOTOPOro Haxo4saTcs napameTpbl:

- HOMWHanbHbLIA TOK ABUraTensa NepBON CKOPOCTU, d I;

- HOMWHanNbHbIV TOK ABUraTensa BTOPOW CKOPOCTH, «dc.

OTn napameTpbl BblaeneHsl oHoM B Tabnuue 1.4.

2.3MN0AroToBKA YB3 K NCIMONb30OBAHUIO
2.3.1 MNoaknounTb TOKOBbIE TPaHCHOPMAaTOpPbl B COOTBETCTBUMN C PUCYHKOM 2.1.

MpumeyaHue -BkavyecTtBe TT gonyckaeTcs MCNOJMb30BaTb TONbKO TpaHcopmaTopamm ToKa,
KOoTopble nocTtaBnstoTcs B KomnnekTte ¢ YB3. Ucnonb3oBaHue apyrnx TT MoXeT NpuUBECTU K BbiXoay
YB3 us crtpos.

2.3.2 Tponyctntb 4epe3 audpepeHumnansHbii TOKOBLIM TpaHcdopmaTop (TpaHcopmaTop HyrneBoun
nocrnenoBaTenbHOCTN) Bce Tpu ¢hasHbIX NPoBOAa U NOAKIOUYUTL ero K YB3.

2.3.3 INa KOHTPONSA N U3MEPEHUA U30NAUUN ABUratens NoaKoUYUTb KeMMY KOHTponsa msondumm 25 K
OOHOMY M3 BbIXOAHbIX KOHTakToB MI. MNogcoeanHuTb (anekmpudecku) K knemme 26 YB3 kopnyc asurartensi
ecnu:

- KOpnyc ABuraTens He 3a3eMrleH;

nnm

- Ucnonb3yeTcd ceTb C U30SIMPOBAHHON HENTPASbIO;

nnm

- K knemme YB3 He nogkntodeH HyneBon NpoBoA.

2.3.4 NMopgkntountb YB3 K anekTpmnyeckon cetn B COOTBETCTBMM C pUCYHKOM 2.1.

2.3.5 [Ins paboTtbl ¢ YB3 nepcoHanbHOro KOMnboTepa B KA4YECTBE YNPaBnsaoLLEro NN KOHTPONMPYIOLLETO
C ncnonb3oBaHMeMm nporpammel “lNaHens ynpaesnexHnst YB3 Heobxogmmo:

-yctaHoBuTb Ha K nporpammy “INaHene ynpasneHusa YB3”, 3anyctus nporpammy setup_UBZ302lift.msi;
-noakniounTh pasbem “OBM” Ha nuueson naHenn YB3 k pasbemy RS-232 TK npu nomoLun kabens
KC-01 vnun k pasbemy USB INK npu nomowm kabens KC-USB-01.

MpnmedvaHns

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

2. Kabenn KC-01, KC-USB-01 komnnekTyetcsa nop 3aka3. Bo3amMoXHO caMOCTOATENbHOE WU3roTOBJIEHWE
kabens KC-01 nonb3oBaTtenem B COOTBETCTBUM C PUCYHKOM 2.2,

3. nga paboTbl C YB3 gonyckaeTtcsa ncnonb3oBaHMe nporpaMmm, pa3paboTaHHbIX NOfib3oBaTENEM.

2.3.6 Mpun ncnonb3osaHun MODBUS noakno4umTh NMHMK CBA3M K knemmam 33, 34, 35 YB3.
2.3.7 MNopatb HanpsikeHve Ha YBS.

MpumeuyuaHwue-YB3 nocraBnsaerTca npu BbiCTaBNEeHHbIX HOMUHaNbHbLIX TOKax ABuUratens
('d |} d2) paBHbIMM Hyn. B aTom cnyyae pene Harpy3ku YB3 He BKMHOYUTCA A0 YCTAaHOBKU HOMM-
HanbHbIX TOKOB ABUraTens.

Mopsaok BKNIOYEHUSA pene Harpy3ku onpegenseTcs 3HavyeHmamm napameTtpos Arr, APd, ACd (n. 2.4.1.).

2.3.8 YcTaHOBUTb B MEHIO HEOOXOAMMbIE 3HAYEHUSA NapaMeTpPOoB.
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2.3.9 CHsaTb nutaHue ¢ YB3.
2.3.10 MoakniounTb MarHUTHBIN NyckaTens (B AanbHevwem MIT) aBuratens B COOTBETCTBUM C PUCYHKOM 2.1.

MpwumeuyaHne - Korga pene Harpysku BKMIOYEHO, TO 3aMKHYTbl KOHTakTbl 5-6 1 8-9, npwu
BbIKINOYEHHOM perne, 3aMKHYTbl KOHTakTbl 4-5 1 7-8.

2.4 CTMOJIb3OBAHME MO HA3HAYEHUIO

Mpunmedyatue - Npu onncanum pabotsbl YB3 npegnonaraercs, 4To onvcbiBaeMbl€ 3aLUTbl BKIHOYEHDI
1 BCe Heobxoammble ansi paboTbl 4aTYMKN NOAKMOYEHbI.

2.4.1 PaboTta YB3 no BKNO4YeHUs perne Harpysku
2.4.1.1. Pabota YB3 nocne nogayn nutaHus (nepBoe BKNHOYEHNE)
Mocne nogayn nNUTaHWs HA MHAMKATOP MHEMOHMKM Ha 1-2 cekyHabl BbiBoguTca StA, a 3aTem nepeg
BKMNtoYeHneM perne Harpysku YB3 nposepser:
- YpOBEHb u30onsauMM OOMOTKM cTaTopa OTHOCUTENbHO  Kopnyca Asuratensd (npu CONpOTUBIIEHUN
nsonaumm Hmke 500 + 20 kOm npum - «d=5 (1000 + 50 kKOm npu r «d=10) Harpyska He BKNKOYaAETCH);
- KayeCTBO CETEBOr0 HamnpsbKeHUs: MosIHOMasHOCTb, CUMMETPUYHOCTb, BENUYMHY AEeWCTBYHOLLEro
NIMHENHOTO HanpsXKeHus;
- NpaBunbHOe YepenoBaHve gas, OTCYTCTBME UX CIUMaHUS.
Mpn Hanuuumn noboro u3 sanpellarownx PakTOpPoB pefie Harpysknm He BKIYAeTCHd, a Ha MHOuKaTop
MHEMOHWKM BbIBOOUTCS COOTBETCTBYIOLLNIA KOO aBapuu 1 3aropaetca ceetoanon ABAPUA.
B 3aBucMMOCTM OT 3HaYeHunst napameTpa 5 P Ha nHOuKaTop BbIBOAUTCA:
-NUHenHoe HanpsxeHne Uab (5 P=0);
-conpoTuenenune nonsauum rid (5 P=1);
-obpaTHbIN oTcyeT BpemeHun AlB B cekyHgax (AEE) npns P=2.
Mpw oTCyTCTBMM 3anpeLuatoLmx akTopoB BKIKOYEHME pene Harpy3ku onpeaenseTcs 3Ha4eHneM napameTpoB
APd (pabota YB3 nocne nogauun nutanns) n Arr (3anpeLueHune AlNB nocne Bcex BUOOB aBapui):
1) Mpu APd=0 pene Harpy3ku He BKNHOUYNTCA. [INa BKIIOYEHUS pene Harpys3ku B 3TOM cnyvae
Heo6xoaMMo OogHOBpPEeMEeHHO HaxaTb kHonkun BBEPX n BHU3.
2) Mpun APd=1 pene Harpy3kn BKNo4nUTCS Yepes Bpems AllB.

3) Mpun APd=2 pene Harpy3ku BKIKYNUTCS Yepes 2 cekyHabl Nocne nogayun nutaHns

OOHOBpPEMEHHO C BKINKOYEHNEM pere Harpysku 3aropaetcs 3eneHbli ceetoanog HAMPY3KA.

Mocne BkNOYEHUA pene Harpysku M A0 MOMEHTa nycka Apuratens (Nyck Asuratens onpegensierca no
NPEBbLILLEHNIO TOKOM Harpy3ku ypoBHS 1,2 HOMMHANbHOIO TOKa) KOHTPOSb U MPUHATME PELUEHUs MO KadYecTBY
HanpsbkeHnss  coxpaHsietca. Ecnu B ©ecTokoByk0 nay3y NOSIBUNMCH 3anpeljalolime gaktopbl, TO pene
Harpysku oTKno4yaeTcs.

2.4.1.2. PaboTta YB3 nocne oTKMO4YeHNA U3-3a aBapum

Pa6boTa YB3 B aTOM crnydae aHanorndHa paboTte npy NepBoM BKIHOYEHUN, HO BKIIOYEHUE pere Harpysku
He 3aBMCUT OT 3Ha4YeHnsa napameTtpa APd.

2.4.2 Pabota YB3 nocne BKNOYEHUS pene Harpy3ku 1 BKNoYeHnsa asuratens (NosiBfieHns TOKOB GornbLue
10% HOMMHanbHOro Toka ApuraTens).

YB3 ocyLiecTBnsieT KOHTPOSb NO HaNpsKeHWo 1 TokaM. Pene Harpyskun oTkniovaeTcs npy cpabatbiBaHUm
nobon 3aWwmTbl N3 TabnULbl 2.7 3a UCKNIOYEHUEM:

- 3aLUUT MO HaMNPSPKEHUIO;

- MO MakcMMarnbHOW TOKOBOM 3alumTte npu « = n =1 (B 3TOM crny4yae UHAMKauusa NpeBblLLEHNst eCTb, HO pene
Harpysku He OoTKno4aeTcs).

KOHTpOnb npeBbIWEeHNa TOKOB BeAeTcs OTHocuTenbHO Toka In. Mpu 525=0 (Tabn. 1.4) 1 3aMKHyTOM Unu
Pa3OMKHYTOM KOHTakTe Ha krnemmax 49, 50 (pucyHok 2.1), In npuHMMaeT 3Ha4yeHne HOMUHAaNbHOro ToKa Masnown
(napameTp “ d I” Tabnvua 1.4 ) unn 6onbluon (napameTp “ d2” Tabnuua 1.4) CKOPOCTM COOTBETCTBEHHO.

Mpun 525=1 (Tabnuua 1.4) 1 pasoMKHYTOM UMW 3aMKHYTOM KOHTakTe Ha kremmax 49, 50 (pucyHok 2.1), In
NPUHUMAET 3HAYEHNEe HOMUHAaNbLHOrO Toka manon (napameTp “ d I” Tabn. 1.4 ) nnun 6onbon (napametp “ de”
Tabnuua 1.4) cCKOPOCTU COOTBETCTBEHHO.

[nsa ncknoYeHns NoXxHbIX cpabaTbiBaHWM 3alMT NO TOKaMm ABUraTens OT BO3AENCTBUSA KOMMYTAUMOHHbIX
BbIOpPOCOB BO BpeMsi nepexoda gsuraTenia ¢ O4HOW CKOPOCTU Ha Jpyryto BBoautcA napameTp “k 12”7, Ecnu
Bpems npoLuegLiee ¢ MOMEHTa MEPEKITOYEHUS C O4HOM CKOPOCTU Ha OPYryl0 MEeHbLUE 3HaYeHUs yCcTaHoBMe-
HHoro B “k 12”7, TO TOK Hyneson nocrneposatenbHocT ( ({JP) npuHMMaeTca paBHbIM HymMO, a TOkM (a3 Bbllwe
COOTBETCTBYIOLLLErO HOMWHANBHOIO TOKa ABUratensi NpMHMMaloTCa paBHbIMWU HOMUHANBHOMY TOKY ABuUraTens
( «d2 npu nepexoae ¢ manon Ha 6onbLUY0 CKOPOCTb ABUraTensa unu «d | npy nepexoge ¢ 6onbLIen Ha Manyto).

Mpn BKMOYEHHOM ABUratenie Ha WHOAWKATOP MOXET BbIBOAUTLCA MM TOK ¢hasbl (A) asuratens wnu
3HayeHWe napameTpa, BblOpPaHHOro MNonb3oBaTenieM. 3HadeHne napameTpa, BblIOpaHHOro Nnosfib3oBaTenem,
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MoxeT oTobpaxatbca noctosiHHo (5 (£=0) nnn B TeveHne 15 c, a 3aTem BO3BpaLLaAETCH UHAWKALUS TokKa
dasbl A geuratens (5 [L=1).
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6) Bropon BapuaHT noakntoyeHns YB3
PucyHok 2.1 - Cxema nogkntovenms Yb3-302-01

2.4.3 PaboTa pene curHanuaauum.
KoHTakTbl pene 3ambikatoTcs npu nobor aBapuuy, nepevncrieHHon B Tabnuue 2.7.

MpumedyaHune-Korga pene curHannsagumn BKMIOYEHO, TO KOHTaKTbl 1-2 pa3OMKHYThI, a8 KOHTaKTbl 2-3
3aMKHYThbI.

2.4.4 PaboTa c uHtepdencom RS-485 no npotokony MODBUS B pexunme RTU.
YB3 no3BongaeT BbINOMHATL 0OMEH AaHHbIMY C BHELLHMM YCTPOWCTBOM MO NOCNeaoBaTeNibHOMY UHTEp-
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dewcy no npotokony MODBUS. IMpu BbinonHeHnn obmeHa no nHtepdency RS-485 nnn RS-232 roput cnHum
ceetoguopg “OBMEH”.
2.4.4.1 NMapameTpbl KOMMYHUKALUK:
- agpec yctponctsa: 1-247 (napameTp r5R);
- CKopocCTb nepepayn aaHHbix: 9600 604, 19200 604 (napameTp r55);
- peakuusa Ha noTepr CBA3W: npegynpexaeHne v npoaosmkeHne paboTbl, NpogormkeHne paboTbl C
OTCYTCTBMEM NpeaynpexaeHuns, npegynpexneHve u octaHoBKa ABuratens ¢ paspelueHnem AlNB
- nocne BOCCTaAHOBIIEHUS CBA3WN, NpeaynpexaeHne n ocTaHoBKa Asuratens ¢ 3anpeleHvem AlB nocne
BOCCTaHOBIEHWsi CBA3UN (napameTp r5F);
- obHapyxeHue BpeMeHu npeBbiweHns oTeeTa: 1¢ —120c (napameTp r50);
- bopmaT nepengaBaemoro cnoea — 8 6ut, 6e3 KOHTPONsA YeTHOCTW, ABa CTOMOBLIX buTa.
2.4.4.2 YnpasneHue YB3 oT koMmnbloTepa
Ce4a3b koMmnbloTepa ¢ YB3 ocyuiecTBngeTca no nocnegosaTtenbHOMY NHTepdency. Cxema nogkntoyeHus
npuBedeHa Ha pucyHke 2.2. Kaxgbin YB3 nmeeT nHanBmayanbHbIn KOMMYHUKaUWOHHBIA agpec. KomnbioTep
ynpaenseT kaxabim YB3, pasnnyasn ux no agpecy.
YB3 moxeT pabotate B Modbus ceTsix, paboTatowmx B pexxume RTU.

KomnbroTep
YB3-302 X1 X2
H [ com-port
" RS_232 " [KoHT [HauMmeHOB

HammMenoB [KoHT

1 RxD
ITXD 2 TxD
RXxD 3
IGND 4

©| oo 9 o ;o ] W D =
(92}
®

X1 Buska muist OAKIIOYEeHHUS TenehOHHOU TPYOKH
PLUG-4P4AC-P-C2

5 1
X2 Pozerkxa DB-9 ‘ ® m ®
9 6

PucyHok 2.2 - Cxema nogkntoyerns YbB3-302-01 k komnbloTepy

(e

Female
Side

2.4.4.3. TIpOTOKON KOMMYHMKaLNN
O6meH mexay komnbioTepoM M YB3 ocyulecTBnseTca nakeTamu AaHHbix. dopmaT naketa OaHHbIX
npueeaeH B Tabnuue 2.1.

Ta6nuua 2.1

START NMHTepBasn MonyaHus — 6ornee 2 mc npu ckopocth nepegayn 9600 6oa, nnmn Gonee
4 mc npu ckopoctn nepegaym 19200 6oa

ADR KomMyHukaumnoHHbIn agpec YB3 (8 6uT)

CMD Kog komaHabl 8 out

DATA O CopoeprkaHne OaHHbIX:

N*8 6UT AaHHbIX (N<=24)

DATA (n-1)

CRC CHK low CRC cyMma LMKITMYeCKOro KOHTpons

CRC CHK high 16 6uT

END WHTEepBan monyaHusa — 6onee 2 mc npu ckopoctn nepegayn 9600 604, nnm Gonee
1,6 mc npu ckopoctn nepegaym 19200 6oa

2.4.4.4 CMD (koa komaHgbl) u DATA (cMMBOSbl AaHHbIX)

dopmaT CMMBOMOB AaHHbIX 3aBUCUT OT KOMaHOHbIX KOOOB.

Kop komaHgbl —0x03, YyTeHue n- crnos.

[ns npumepa, YTeHNe HenpepbIBHbIX 2 CNOB OT HavanbHoro agpeca 2102H B YB3 ¢ KOMMYHUKALMOHHBIM
agpecom 01H (Tabnuua 2.2).
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Tabnuua 2.2
KomaHgHoe cooOLieHune OTBeTHOEe cooOLieHue

ADR 0x01 ADR 0x01
CMD 0x03 CMD 0x03
CrapToBbI agpec AaHHbIX 0x21 Yuecno gaHHbIX B banTtax 0x04

0x02
Ymcno gaHHbIX B crioBax 0x00 CopepxaHve gaHHbIx no agpecy | 0x17
0x02 0x70
CRC CHK low Ox6F CopepxaHne aaHHbIX no agpecy | 0x00
0x00
CRC CHK high OxF7 CRC CHK low OXFE
CRC CHK high 0x5C

Kop komaHgbl 0x06, 3anucb — 0QHO CJIOBO

Ucnonb3oBaHMe AaHHOM KOMaHAbl He PEKOMEHAYEeTCA, TaK KaK 3anucb HEKOPPEKTHbIX AaHHbIX
MOXEeT NpuBecTu K oTkasy Yb3.

3anncb [aHHbIX BO3MOXHA TOMbKO MO agpecam MporpaMmupyemblx napameTpoB (tabn. 1.4), 3a
NCKNIOYEeHMeM napameTpoB, NpMBeaeHHbIX B Tabnuue 2.3.

Tabnuua 2.3
YcTaHOBOYHbLIE U CYMTbIBaeMble napameTpbl MapameTpbl KogoB Appec
lMonHoe Bpemst paboTbl YyCTPOMUCTBA, CYTKU EbY 193
Bpemsi HapaboTku gBuraTens, CyTku ECO 194
Koa poctyna nonb3oBatens Loc 195
Koa goctyna Hanag4yuka PARS 196
BoccTaHoBneHne 3aBoAcKMX NapameTpoB PPP 197
Bepcus yctpoiicTsa rEL 203

3anncb napameTpa OCYLECTBISETCA HEe3aBUCMMO OT YCTaAHOBMEHHOW 3alMThbl Hanagyuka (3anucb no
NVHUK CBA3W MMeeT Boree BbICOKUIN NPUOPUTET).

Mpn 3anuMcn HOBOro 3HayYeHUs napameTpa B A4veinky, 3awmwieHHyto PMKYT1, napameTp aBTOMaTuyecku
BbIBOAUTCHA U3 3TOrO pexuma.

Ona npumepa, 3anucb 1000 (OxO3E8) B pernctp ¢ agpecom O0xO00AO0 B YB3 C KOMMYHMKaUWOHHbLIM
agpecom 01H (Tabnuua 2.4).

Tabnuua 2.4
KomaHaHoe cooOLueHue OTBeTHOE cooOLleHne

ADR 0x01 ADR 0x01
CMD 0x06 CMD 0x06
CrapToBbIli agpec OaHHbIX 0x00 CtapToBbIi agpec AaHHbIX 0x00

0xAO0 0xAO0
[aHHble 0x03 [aHHble 0x03

OxE8 OXE8
CRC CHK low 0x89 CRC CHK low 0x89
CRC CHK high 0x56 CRC CHK high 0x56

Kop komaHgbl 08h — guarHocTuka.

®yHkuna 08h obecneumBaeT psia TECTOB ANA NPOBEPKM CUCTEMbI CBA3N Mexay KomnbioTepom n YB3, a
Takke ansa nposepku pabotocnocobHocTn YB3.

OyHKUMA ncnonbayeT none nogdyHKLMM NS KOHKpeTU3aLummn BbINONHAEMOro 4ENCTBUS (TecTa).

ModghyHkyust 00h - eozepam OaHHbIX 3anpoca.

[aHHble, nepefaHHble B Nofe AaHHbIX 3anpoca, AOMKHbI ObITb BO3BpaLLEHbI B NOSe AaHHbIX OTBETA.
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Mpumep 3anpoca 1 oTBeTa NpuBEAEH Ha pucyHke 2.3.

3anpoc
MoadyHkuma | MoodyHkuma | JaHHele | [aHHble
Appec DyHKUMA HB LB HB LB CRCLB CRC HB
01h 08h 00h 00h ADh 3Ch 98h 1Ah
OTBeT
MoadyHkuna | MoadyHkuma | [aHHele | [aHHble
Appec DYHKUHA HB LB HB LB CRCLB CRC HB
01h 08h 00h 00h AOh 3Ch 98h 1Ah

PucyHok 2.3 - MNpumep 3anpoca n oteeTa nogdyHkumm 00h - Bo3BpaT AaHHbIX 3anpoca.

ModgpyHkyusi 01h — pecmapm onyuti ces3u.

MepndepuiiHbin nopT YB3 gomkeH GbiTb MHMLMANU3NPOBAH N BHOBb 3aMyLLEH.
Mpumep 3anpoca n oTBeTa NpuBeAEH Ha pucyHke 2.4,

3anpoc
MoacdpyHkuna | MopdyHkuua | HdaHHele | [JaHHble
Appec OyYHKUMA HB LB HB LB CRCLB CRC HB
01h 08h 00h 01h 00h 00h B1h CBh

OTBeT He Bo3BpaLlaeTcs

PucyHok 2.4 - lMpumep 3anpoca 1 oteeTa nogdyHkummn 01h - pectapT onumin cea3u.

2.4.4.5 CRC — KoAa, UMKITNYEeCKOro KOHTpons
KoHTponbHas cymma (CRC16) npeacrtaBnsieT cobOOM LMKNMYECKMA NPOBEPOYHBIN KOO Ha OCHOBE
nonvHoma A001h. T[lepepatowee ycTpoMCcTBO QOPMUPYET KOHTPOSbHYKD CymMMy ANnisi Bcex 6ant
nepegaBsaemoro coobuleHus. NpuHnmatoee yCTpoMCTBO aHanormyHbiM o6pa3om opMUpyeT KOHTPOISbHYHO
CyMMy AOnsi BceX OanT MpUHATOro CooOLEeHUs M CpaBHMBAET €€ C KOHTPONbHOM CYMMOW, MPUHATOWM OT
nepepatwowero yctponctea. [lpn HecoBnageHUn CcOPMUPOBAHHOM W MPUHATON KOHTPOSMbHbBIX CYyMM
reHepupyeTcs coobuleHne o6 owmnbke.
Mone KOHTPOMbHOW CyMMbl 3aHMMaeT fgBa 6Ganta. KoHTponbHas cymma B coobLieHun nepepaeTcs
Mnagwum 6anTom Brnepea.
KoHTponbHasa cymma dopMmpyeTcs No criegytowemy anroputmy:
1) 3arpyska CRC peructpa (16 6uT) eamHuuamm (FFFFh);
2) uckntovatowee UM ¢ nepeeimn 8 Gutamm 6anta coobieHna n cogepxmmbim CRC peructpa;
3) casur pesynbTarta Ha oauvH 6UT BNpaBo;
4) ecnu casuraembli 6ut = 1, ucknovatowee U cogepxxmmoro pernctpa co sHadeHnem A001h;
5) ecnu cosuraemein 6uT = 0, NOBTOPUTHL LWIar 3;
6) noBTOpPATL Warn 3, 4, 5, noka He GyayT BbINOSIHEHbI 8 CABUIOB;
7) ncknovatowwee I co cneayowmmn 8 6utamm 6anta coobuieHmsa n cogepxumsim CRC peructpa;
8) noBTOpATHL Warn 3 — 7, noka Bce 6anTbl coobLleHns He ByayT obpaboTaHbl;
9) kKOHeYHOoe cofepxmmoe pernctpa dyaeTt cogepkatb KOHTPOSIbHYIO CyMMY.

lMpumep npoecpammbl CRC 2eHepauyuu koda ¢ ucrnosib3oeaHuem siabika C.
®yHKumna 6epeT ABa aprymeHTa:

Unsigned char* data <- a pointer to the message buffer

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

The function returns the CRC value as a type of unsigned integer.
Unsigned int crc_chk(unsigned char* data, unsigned char length)
{int ;

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) * OxA001; // LSB(b0)=1
else reg_crc=reg_crc>>1;

}
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}

return reg_crc;

}

2.4.4.6 Agpeca permctpos

Appeca pernctpoB M3MepsieMblX M BblUMCnsieMblx napameTpoB YB3 npuBedeHbl B Tabnuue 1.3. Agpeca
PErncTpoB NporpaMMmpyemMbix NnapamMeTpoB NpuBeaeHbl B Tabnvue 1.4.

[ononHuTenbHbIe PETNCTPbI M X HA3HAYeHWe NpyBeaeHbI B Tabnuvue 2.5.

Tabnuua 2.5
HanmeHoBaHue | Apnpec HasHayeHue MpumeyaHune
Peructp coctosHua YB3 Bit 0 | O-HeT aBapun
240 1-aBapus (kog aBapum B peructpe 241)
Bit1 | O - pene Harpysku BbIKNOYEHO
1 - pene Harpysku BKIOYEHO
Bit 2 | O—dyHKUMOHaNbHOE pefne BbIKITHYEHO
1 - dpyHKUMOHanNbLHOEe pere BKIHYeHO
Bit 3 | O — noBTOpPHOroO Nycka He GyaeT
1 — oxmnpaetcsa AlNB
Bit4 | 0 — manas ckopocTb
1 — 6onbluasi CKOpoCTb,
Bit 5 3ape3epBnpoBaHO
Bit 6 | 0 — pexum PMKYT BbIkntoveH
1 — pexxum PMKYT1 BkntoveH
PerncTp aBapun 1 241 Ha3Ha4deHne butoB B Tabnuue 2.7 O-HeT aBapumn
Peructp aBapum 2 242 Ha3HayeHne butoB B Tabnuue 2.7 1-aBapus
KypHan aBapun
Kon aBapuu 1 243 Koa asapuwu no Tabn. 2.7
3Ha4yeHne napameTpa 1 244 3Ha4YeHne napameTpa no Tabn. 2.7
Bpems aBapun 1 245 cTtapwme gBa banta
246 Mnaglwme gea banrta
Kon, aBapuu 2 247 Kog aBapwwu no tabn. 2.7
3HayeHue napameTpa 2 248 3HayeHue NapameTpa no tabn. 2.7
BpemMsi aBapum 2 249 cTapwuve aBa 6anta
250 Mnaglme gBa banta
Ko aBapuun 3 251 Ko aBapwu no tabn. 2.7
3HayeHue napameTpa 3 252 3HayeHue NapameTpa no tabn. 2.7
Bpems aBapun 3 253 cTapluive gBa banTta
254 Mnaglwme gea banrta
Koa aBapuun 4 255 Koa aBapuu no tabn. 2.7
3HayeHue napameTpa 4 256 3Ha4eHne napameTpa no tabn. 2.7
Bpems aBapum 4 257 cTapwve asa banta
258 Mnaawuve gsa banTa
Kon aBapuu 5 259 Koa aBapuw no Tabn. 2.7
3HayeHne napameTpa 5 260 3HaveHWe napameTpa no tabn. 2.7
BpemMs aBapum 5 261 cTapwve asa banta
262 Mnaglwue gBa 6anTta

2.4.4.7 ObpaboTka onboK CBA3N
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B cny4ae BO3HMKHOBEHMSI OLUMBOYHON CUTYaUMK Npy NPUHATUM Kagpa (owmbka napuTeTta, owmnbka Kagpa,
owmnbka KOHTpONbHOM cymMbl) YB3 0TBET He BO3BpaLLaeT.

B cnyyae BO3HUKHOBeHWs ownbku B (opmate UM 3HaYeHUM nepefaBaemblX  AaHHbIX
(HenoaoepxmBaembln kog yHKUMM K T. 4.) YB3 npuHnmaeT kagp 3anpoca un oopMupyeT OTBET C NPU3HAKOM
N KogoM ownbkn. MNprnsHakom OLWMOKN SBNAETCA YCTAHOBIEHHbIV B €ANHMLY CTaplinin 6ut B none yHKLMK.
Mop kof owmnbKn oTBOAUTCA OTAENbHOE None B oTBeTe. [pumep oTBETa NpMBEAEH Ha PUCYHKe 2.5.

Kogbl owmnbok npuseaeHsl B Tabnuue 2.6.

3anpoc - hyHkuna 30h He nopaepxmnsaeTeH

Appec DYHKUNA [aHHEIE CRC LB CRC HB
01h 30h XXh XXh
OTBeT
Agpec | ®yHKums Koa CRCLB | CRCHB
OLWNMGKK
01h BOh 01h 94h 00h

PucyHok 2.5 - Npumep oTBeTa Nnocrne BO3HMKHOBEHMWST OLLNGOKMN.

Ta6bnuua 2.6
KOO OnucaHune
OLUVIBKM HA3BAHNE

01h ILLEGAL FUNCTION MpuHATBIA KOO, dYHKLMM HE MOXeT bbiTb 0bpaboTaH YB3
ILLEGAL DATA ALpec pOaHHbIX, YKasaHHbI B 3anpoce, He [OOCTyneH

02h
ADDRESS AaHHOMY NogYUHEHHOMY

03h ILLEGAL DATA VALUE Bennunna, coaepxallascs B rnone AaHHbIX 3anpoca,

ABMSIeTCH HeJonyCcTUMOoKn BennynHon ons Yb3
04h SLAVE DEVICE EAILURE Moka YB3 nbiTancsa BbinonHuThL 3atpeboBaHHOe OeNCTBME,

npounsoLunia HeBoCCTaHaBIMBaeMasd owmnbka

YB3 npuHan 3anpoc n obpabaTbiBaeT ero, HO 310 TpedyeT
05h ACKNOWLEDGE MHOrO BpeMeHW. OTOT OTBET NpedoxpaHsieT BedyLliero ot
reHepauumn olwnbkn TarimayTa

YB3 3aHaT o6paboTkor KkomaHabl. Beaywumn - gorkeH

06h SLAVE DEVICE BUSY NoBTOPUTb cooOLLleHne nosxe, Koraa BeOMbI
ocBoboauntcs
07h NEGATIVE YB3 He MOoXeT BbINOMHUTL MNPOrpaMMHY0  OYHKUMIO,
ACKNOWLEDGE NPUHATYIO B 3anpoce

2.4.5 Cucrtema aBapuUiiHbIX COCTOSIHUN

Mpn BO3HMKHOBEHNN aBapUIHOIO cocTosiHuA YB3:

- Ha UHOUKATOP MHEMOHMKWN BbIBOAUTCA KOA4 aBapuu B COOTBETCTBMM C Tabnuuen 2.7;

- Ha UHOUKATOpP 3HAYEHMS BbIBOAUTCH 3HAYEHME napamMeTpa, No KOTOPOMY BO3HUKIIO aBapumiHoe
COCTOsiHME (ecnv AaHHOEe aBapUNHOE COCTOSIHUE HE MMEET YNCIIEHHOrO 3HAYEeHUS, Ha MHOUKATOP BbIBOAUTCA
===

-3aropaetcs KpacHbin cesetoguon ABAPUA (noctosiHHbIM cBeToMm, ecnn AlNB He BygeT 1 muratoLmm, ecnm
oxungaetca AlB);

-pene Harpy3ku BbIKMOYaeTCs;

- pene curHanusauummn BKIYaeTCs.

Ecnu YB3 onpegensieT HECKONbKO pasnnyHbIX TUNOB aBapuii OAHOBPEMEHHO, TO KOAbl aBapui U 3Ha4YeHUS
napamMeTpoB BbIBOAATCA MOcnefoBaTesibHO OOMH 3a APpYrnM.

Ecnu paspeweHo AlB, To Ha nHAMKaTOp BbIBOAATCA KOAbI aBapuin 1 BpeMsi, octaslueecs o AlNB (ecnu
BpeMS OXXMAaHWs No TENSIOBOW neperpy3ke asurartens 6onblue BpemeHn AlB, To BbIBOAUTCS BpeMS
OXnaaHus).
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HanmeHoBaHue aBapumn MHemoHuKa | 3HaueHue napameTpa |Appec pe- Kopn Apnpec
aBapum rmcTpa aBapuu | perucTpa
3HauYeHus N 6uTta
napameTrpa
MakcumansHaga TokoBas B ¢hasax AR~ MakcMMarbHbIA TOK 300 1 241:0
no gpase

no TennoBown neperpyske RdE 301 241:1
OT 3aMblKaHUs Ha 3eMrto (MO TOKY RO TOK HySieBOu 302 241:2
HyreBoKn nocrnegoBaTenbHOCTN) nocrneaoBaTensHOCTH
Mo NpPEBLILLEHNIO KpaTHOCTN obpaT- | Ac KpaTHOCTb 303 4 241:3
HOW nocregoBaTensHOCTU MO TOKY K
obpaTHOM nocneaoBaTENbHOCTM NO
HanpsHKeHuto

no obpaTHOW NocrneaoBaTenbHOCTU | A2 TOK oGpaTHON 304 5 241:4
no TOKY nocriegoBaTensHOCTH

MUHMUMarnbHasa TokoBas B dpasax A.. OTCyTCTBYET 305 6 2415
3aTAHYTbIN NyCK RPP 306 7 241:6
GrokMpoBka poTopa APb 307 8 2417
no NopsiaKy YepegoBaHus a3 RY 308 9 241:8
Nno HaNM4M TOKOB MNPU RCo TOK 309 10 241:9
OTKITIO4EHHOM pere Harpysku

(aBapwus koHTakTOpA)

Nno MUHUManNbLHOMY JIMHENHOMY AU . HanpsxxeHue 310 11 241:10
HanNpPsXXeHWo

no MakcumasibHoMy fIMHENHOMY Ay - HanpsxxeHue 311 12 241:11
HanpsKeHMo

no nepekocy ¢as Ay nepekoc 312 13 241:12
no MUHMUMarbHOMY CONPOTUBIIEHWUIO | Ar COMpoOTUBEHNE 313 14 241:13
nsonsaumm obmMoToK asuratens n3onaumm

no aBapum KaHana Ady 15 241:14
OVCTaHUMOHHOIO yrnpaBneHns

aBapUHbIN OCTAHOB ABUratens ERd 16 241:15
6€e3 BO3MOXXHOCTW NMOBTOPHOIO

nycka

aBapUiNHbIN OCTaAHOB ABUraTens c Eod 17 242:0
BO3MOXHOCTbI NOBTOPHOIO Mycka

O[HOBPEMEHHbIM HaXaTnem KHOMOK

BBEPX n BHAN3

Nno OOCTUXEHWIO nopora AE | TemMmneparypa B 308 18 242:1
Temnepartypbl NepBOro garyuka rpagycax

Nno OOCTUXEHWIO nopora Aee TemMmneparypa B 309 19 242:2
Temnepartypbl BTOPOro garyumka rpagycax

no K.3. Aatymka TemnepaTtypbl 1 Eo5S 20 242:3
no obpbIBy AaTymnka Temnepatypbl 1 | Eao 21 242:4
No K.3. AaTtymka TemnepaTtypbl 2 EaS 22 242:5
no obpbIBy AaTymKa TemnepaTypbl 2 | Eoo 23 242:6

2.4.6 XXypHan aBapUiHbIX COCTOSIHUN
[Mpwn oTKNOYEeHUN pene Harpy3ku B criydyae aBapun, YB3 3anucbiBaeT B CBOKO NaMaTb KO 9TON aBapuu,
3Ha4eHune napameTpa, No KOTOPOMY NPOU3oLLa aBapust U BpeMs ee BO3HUKHOBEHUS.
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MpumeyaHue - Bpemsa aBapum onpeaensieTcs No BHyTpeHHUM Yyacam YB3.
Tak kak YB3 He nmeeT BCTPOEHHOro UCTOYHMKA NUTaHKS, TO BpeMsl, B TedeHne KoToporo Ha YB3 He 6bino
NUTaHUA, He y4nTbiBaeTCA.

Yucno ogHOBPEMEHHO COXpaHAeMbIX KOLOB aBapui - NdaTb. [py BO3HUKHOBEHUW NOCNEAYIOLUX aBapun,
nHpopmauma o6 aBapumn 3anMcbiBaeTCsl HA MECTO CaMOW AlaBHEW MO BPEMEHW aBapun.

[ns npocmoTpa xypHana Heobxoammo HaxaTb kHonky 3AIN/CEP/BbIB.

Ceetogunog YCTAHOBKA 3aroputcs B muratoiem pexumme, a Ha niamkatopbl YB3 6yaet BoiBegeHa
nepeas cTpoka u3 Tabnuubl 2.8. NMpocMoTp XXypHana ocyLiecTBnseTca HaxaTnem kHonok BBEPX n BHUS.

[ns BbIxoga M3 pexnma nNpocMoTpa XypHana Heobxogumo HaxaTtb kHonky 3AlIT/CBP/BbIb nnn Beixoa
npounsongeT asTomatndeckn yepes 30c nocrne nocrnegHero HaXxkaTus Ha Kakyo-nmbo KHOMKY.

Nudopmauns 06 aBapmm BbiBOaMTCA Ha nHamkatopsl YB3 B BUAE, npnBegeHHoM B Tabnuvue 2.8.

Tabnuua 2.8
BbiBoguTCA Ha UHAUKaTOp BbiBOAUTCA Ha UHAUKATOP 3HAYEHUA
MHEMOHUKHU
“‘Adi” HOMep 3anucu B XypHane (1-nocnegHss 3anvcb No BpeMeHn)
XXX — MHEMOHWKa aBapun no YYY - 3HaueHue napameTpa no tabn. 2.7
Tabn. 2.7 (ecnv 3HayeHWe napaMeTpa HeT - BbIBOAUTCA “-=-*)
XXX — yacsl, npoweiwime ¢ MoMmeHTa | YY - MUHYThI, NpoLllealme ¢ MOMeHTa aBapum
aBapuvm

2.4.7 YnpaBneHue gBuratenem ¢ nuuesoun naHenu YB3

B 3aBucMmocTn oT 3HaveHusa napameTpa ALd , BO3MOXHO ynpaBneHue pene Harpy3ku YB3
OOHOBpPEMEHHbIM HaxkaTneM kHonok BBEPX n BHN3 (ecnn YB3 He Haxoautcsa B pexxume 6rnoKupoBaHns
KnaBuaTtypbl):

RCd=0 - HeT peakuuu;

RCd=1 (pa3pelueH nyck aBuraternsi) - pene Harpysku BkoumTcs, ecniv Bpems AlNB He UcTekno;

RLCd=2 ( aBapwuiiHOE OTKITIOMEHUE OBUraTens) -pene Harpysku BbIKNIYNTCS C Bblgaden koga asapumn “ARd”).
[MoOBTOpPHbLIN NyCcK ABUraTeENs BO3MOXEH TOMbKO Nocre 00ecTounBaHus 1 NoBTOPHOW nogayun nutaHusa Ha YB3;
RCd=3 (pa3peLueH Nyck 1 OCTAHOB ABUraTensi) - pene Harpysku oTkmno4YaeTcs ¢ Bblgaden koga “R0d”. Ons

BKITOYEHMS1 He06X0aMMO NOBTOPHOE HaxaTue kHonok BBEPX 1 BHAS.

3 TEXHUYECKOE OBCIYXXUBAHUE
3.1. MEPbl BESOIMACHOCTH

BHUMAHME! MNMPU NPOBEOEHUN TEXHUYECKOIO OBCITYXUBAHUA YB3-302-01 NMUTAHUE
AOJIXHO BbiTb OTKIOYEHO.

MogkntoveHwue, perynmpoBeka n TexHn4eckoe 06CJ'Iy)KI/IBaHVIe yCTpOIZCTBa OOJTKHbI NPON3BOANTLCA TOJTIbKO
KBaJ'IVIqDVILI,I/IpOBaHHbIMVI cneunanncrtamu, n3yvymBLLIMMM HacTosLlee PyKOBO,D,CTBO no aKcrnyatauunn.

3.2 NOPAAOK TEXHNYECKOIO OBCINY>KMBAHUA

PekoMeHayemMasi NepUoANYHOCTb TEXHUYECKOrO OBCMYXMBAHUS - Kaxable LeCTb MecsiLIEB.

TexHnyeckoe oOOGCNyXMBaHWE COCTOUT M3 BM3yalnbHOTO OCMOTpa, B XOAE KOTOPOro MnpoBepsieTcs
HaOEeXHOCTb NoACOeAVHEeHNs NPOBOAOB K knemMmam YB3, oTCyTCTBME CKONOB M TPELLMH Ha ero Kopryce.

4 TPAHCINMOPTUPOBAHUE N XPAHEHUE

YB3-302-01 B ynakoBke nNpou3BOaUTENSA OOSMKHbI XPAHUTLCA B 3aKPbITbIX MOMELLEHMAX C TeMMepaTypon
OT MUHyC 45 fo +75 °C 1 OTHOCUTENbHOW BRaXHOCTb0 He G6onee 80% npu OTCYTCTBUM B BO3AyXe Mapos,
BpPeAHO [OENCTBYIOLWMX Ha YNakoBKy M MaTepuansl yctpouctsa. [lpu TpaHcnoptuposaHun YB3-302-01
notpebuTens AormkeH obecneynTb 3almTy YCTPOMCTBA OT MEXaHNYECKUX NOBPEXAEHUN.

5 CPOKU CNnyXbbl, XPAHEHUA U TAPAHTUU NU3TOTOBUTENA

5.1 Cpok cnyx6bl nsgenua 10 net. Mo ncreyeHnm cpoka cnyxbbl 06paTUTLCA K MPON3BOAUTENIO.
5.2 [apaHTURHbIN CPOK IKCMyaTauumn n3genns coctaenseT 36 MecsaueB CO OHS NPOSAXM.
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B TeyeHve rapaHTUMHOrO cpoka 3JKchnyatauum npou3soaumTens 6ecnnatHoO pPeMOHTUPYeT usgenue npu
cobntoaeHun notpebutenem TpeboBaHmn PykoBo4CTBa No aKcnyaTaumm.

M3genve He noanexut rapaHTUAHOMY OBCINyXXMBaHWIO B CREeAYLWMX Cryyasx:

- OKOHYaHWe rapaHTUMHOro CpPoKa;

HanMyne MexaHM4ecKux noBpexaeHun;
HanuMyue crnegoB BO3AENCTBUS Brarv unm nonagaHne NnoCTOPOHHUX NPeaMeTOB BHYTPb U3Oenus;
BCKPbITUE U CaMOCTOATESNbHbIN PEMOHT U3AENus;
N3MEHEHUEe 3SNEeKTPUYECKON CXeMbl U3genus;
noBpeXaeHne, BblI3BaHHOE 3NEKTPUYECKUM TOKOM NMOO HanpsbkeHUeM, 3HaAYeHUsA KOTOopbIX Obinu
Bbllle YyKa3aHHbIX B PyKoBOACTBE MO aKcniyaTaumu.

5.3 NapaHTunHoe obcnyxMBaHUe NPON3BOANTCS NO MECTY NPUOGpeTEeHuUs.

5.4 MapaHTuA Npon3BOAMTENS HE PacnpOCTPAHAETCS Ha BO3MELLEHNS NPAMbIX U HENPSAMbIX YObITKOB,

yTpaT unu Bpeda, CBA3aHHbIX C TPAHCMOPTUPOBKOW WU3denns [0 MecTa npuobpeTeHus unu  go
npovsBoanTens.

5.5 MNMocnerapaHTuinHoe obcnyxmeaHve (Mo 4ENCTBYIOWNM Tapudam) NPOn3BOANTCS NPON3BOLAUTENEM.

Y6edumenbHas npocbba, npu eo3epame u3denusi unu nepedadye usdenusi Ha 2apaHmMulHoe unu
nocnezapaHmutliHoe obcnyxueaHue, 8 mnosie ceedeHull O peksaMayusix MoOPO6HO yKa3bieamb
npu4uHy eo3epama.
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KpuBas cTangapTHOW oGpaTHO 3aBHCHMON BRI PEKR
epemenn SIT
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