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BBepeHue

Bnarogapum Bac 3a npuobpeTeHne ycTpoWcTBa nnaBHOro mnycka cepun SSIP/SBIP.
[aHHasa cepus ucnonb3yetcs ANa ynpaBneHust pasnuyHeiM obopynoBaHueM Ans aBTomaTu3aumm
npouecca npoussoacTea. [lepen HavanoMm paboTbl BHUMATENbHO M3yyuTe HacTosLlee
pyKoBOACTBO. HenpaBunbHbIN MOHTaX, 3KCMyaTauusi U PEMOHT YCTPOMCTBA MMaBHOMO Mycka
MOXeT MoBMeYb MaTepuarnbHbIi yepb, a Takke HaHECTU BPe XU3HU 1 300POBbLIO.

YcTtaHoBKy M BBOA B 3KCMyaTauuilo Bcerga cnegyeT nnaHMpoBaTb W BbINOMHATL B
COOTBETCTBUM C MECTHbIMW 3akoHamu U Hopmamu. INSTART He npuHumaeT Ha cebs HUKakux
0053aTenbCTB B Cryvae HapyLUeHWi MeCTHOrO 3aKOHOAATeNbCTBa UMM ApyrMx HOPM W npasui.
Kpome Toro, npeHebpexeHne HOpMaTUBHLIMU JOKYMEHTaMU MOXeT CTaTb MPUYMHON HEnonapok
npuBOAa, Ha KOTOpbIE HE PacnpOCTPaHAETCH rapaHTUs N3roToBUTENS.

B cnyyae HeobxoaAMMOCTM KOHCYMbTaLMM MO UCMOMb30BaHUIO YCTPOWCTBA NMaBHOrO Nycka unm
CepBUCHOMY 06CMYXMBAHUIO YCTPONCTB 0bpaTnTech B TexHnyeckyto nogaepxky OO0 «HcTapT».

Mpv BBOAE B 3KCMTyaTaLMIO BLIMOMHNUTL CreayoLme AENCTBUS:

1) BbINONHWUTL NPUEMKY U OCMOTP:

- LlenoctHocTb n3aenvs 1 KOMMIEeKTHOCTb COrNacHO NacnopTy.

- CooTBeTCTBYET NN HOMMHANbHOE 3Ha4YeHWe, yKasaHHOe Ha nacnopTHou Tabnuuke,
3HaYeHNIo, yKasaHHOMY B BalleM 3akase.

2) T[lpoBepuTb COOTBETCTBME CETEBOTO MNWUTAHMS U HOMMWHANbHbIX  MapaMeTpoB
3NeKTpPoABUraTens AManasoHy HanpshKEHNS CUTOBOMO MUTaHUS.

3) BbINOMHUTE  YCTAHOBKY W  MOAKMIOYEHWE B COOTBETCTBUMM € TpeboBaHusMU,
yKasaHHbIMK B rnaBe 3 HACTOSILLIEro pyKOBOACTBA.

4) BbINOMHWTL NapaMeTpypoBaHNE B COOTBETCTBUM C TEXHOMOMMHYECKUMM YCIOBUAMM.

B cnyyae BbISIBMEHWA HapyleHUs OAHOrO W3 MyHKTOB HeMeANeHHO CBSHXKUTECb C
npov3BoAMTENEM UM BaLLUM NMOCTABLLMKOM.

Mpon3BoauTens ocTaBnsieT 3a cobovi NpaBO U3MEHATb TEXHWYEeckWe napameTpbl U yCcroBus
ncnonb3oBaHnsa obopynoBaHns 6e3 npeaBapuUTENbHOTO YBEAOMITEHS.

Mpwn Bblbope " akcnnyarauum yrn cnegyet yumnTbiBaTH TpeboBaHus
FOCT IEC 60947-4-2-2023 «AnnapaTypa pacnpegeneHust 1 ynpaBreHnst HU3KoBonbTHas. YacTb
4-2. KoHTakTopbl W MnyckaTenu anektpoasuratenen..» wW Apyrue AedCTBylOLWMe HOPMaTWBHblE
[OKYMEHTbI.



OtckaHupyinte QR-koa, 4TOBGbl MOCMOTPETb MOMHbIA  KOMMIEKT
AOKyMeHTauun npeobpasoBatens 4acToTbl. [lJOKyMeHTauuio Takke
MOXHO CKayaTb Ha odmumanbHOM canTte instart-info.ru B pasgene
«Mopaepxka u cepsucy» — «okymeHTaums».

BraeonHCTpyKLmMmn no HacTpolike 060pyAOBaHMUS:

-
https://www.youtube.com/ https.//rutube.ru/channel/ https://vk.com/video/
@instart4018/videos 33470782/Nideos/ @instartinfo

[ns cBA3W C TexHWYecKoW NOAAEPXKKOM MO BOMpPOCaM HaCTPOWKW, MOAKIIOYEHUS WK
HencnpaBHOCTM 000pyAOBaHUs oTckaHupynTe QR-koa:
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MnaBa 1. O6wwue cBeaeHus

YcrtpovictBa nnasHoro nycka cepuii SSIP/SBIP npeacrasnsoT cobol onTuMansHoe LndpoBoe
peLLeHne Ans NNaBHOMO Mycka aCMHXPOHHBIX 3MeKTpoABUraTernenl ¢ KOpOTKO3aMKHYTbIM POTOPOM
npu BXogHOM TpexdasHoM HanpshkeHun 342-440 B. Cepus SSIP He uMeeT BCTPOEHHOro
obBoaHoro koHTakTopa, cepust SBIP ykomnnekroBaHa BCTpoeHHbIM 06BOAHbBIM kKOHTakTopom. Obe
cepvu MpedocTaBnsioT MOMHbIA HAabop (yHKUMIA 3almuThl dnekTpoaBuraTenst ans obecneveHus
HaJeXHOW NPON3BOANTENIBHOCTH YCTaHOBOK.

[nanasoH mowHocTer cepun SSIP/SBIP: ot 5.5 kBT go 630 kBT.

1.1 HomeHknatypa usgenumn

Moxanyicta, npoBepbTe YCTPOWUCTBO A0 MPUMEHEHWUS Ha MPeaMeT OTCYTCTBMSA BHELUHWUX
NOBPEXAEHUIA N COOTBETCTBUSA 0603HavYeHust ycTporicTBa Balwemy 3aka3y. Hagnuck Ha 3aBoackom
Tabnuuke: Hanpumep, SSIP-5.5/11-04.

INSTART = B

YcTpoHUcTBO NAaBHOIO nycka cepuu SSIP
Moaenb | SSIP-5.5/11-04

. BxopHoe Hanpsbxenue,UBX | 3 ~ 342...440B 50/60 Iy + 2%
MowHocTb, KBT | 5.5
Tok, A

akil,

- 00000000000000000

i

Puc. 1.1 — lNacnopmHas mabnuyka YTl cepuu SSIP

Cucrtema ob603HauYeHuUs

SSIP/SBIP - Y/Z - U + ==

1 2 3 4 5
1. Cepus 5. [lononHMTEenNbHbLIE ONUUK:
2. MowHocCTb, KBT C3C - pononHuTensHO NOKPbLITUE NNar Nakom;
3. Tok, A KMM-I - 3awmTHOE NOKpLITUE NNaT KOMMNayHOOM,;
4. BxogHoe HanpsaxeHue, B WMP - nhaueuayansHoe NPOEKTHOe peLueHue.

4: 3 ~ 400 (380) B, 50/60 'y,
Tabnuua 1.1 — MogerbHbIi psif U HOMUHAbHbLIE XapaKTEPUCTUKA

HoMuHanbHbIN TOK

Moaenb SBIP Mogenb SSIP MowwHocTb, KBT Mpuv NOAKITHYEHUN
«B NIUHUIOY, A

Bxopa: 3 dasbl, 342-440 B (+ 5% He 6onee 20 mc), 50/60 My + 2 %
SBIP-5.5/11-04 SSIP-5.5/11-04 55 11



SBIP-7.5/15-04 SSIP-7.5/15-04 7.5 15
SBIP-11/23-04 SSIP-11/23-04 11 23
SBIP-15/30-04 SSIP-15/30-04 15 30
SBIP-18.5/37-04 SSIP-18.5/37-04 18.5 37
SBIP-22/43-04 SSIP-22/43-04 22 43
SBIP-30/60-04 SSIP-30/60-04 30 60
SBIP-37/74-04 SSIP-37/74-04 37 74
SBIP-45/90-04 SSIP-45/90-04 45 90
SBIP-55/110-04 SSIP-55/110-04 55 110
SBIP-75/150-04 SSIP-75/150-04 75 150
SBIP-90/180-04 SSIP-90/180-04 90 180
SBIP-110/220-04 SSIP-110/220-04 110 220
SBIP-132/264-04 SSIP-132/264-04 132 264
SBIP-160/320-04 SSIP-160/320-04 160 320
SBIP-185/370-04 SSIP-185/370-04 185 370
SBIP-200/400-04 SSIP-200/400-04 200 400
SBIP-220/440-04 SSIP-220/440-04 220 440
SBIP-250/500-04 SSIP-250/500-04 250 500
SBIP-280/560-04 SSIP-280/560-04 280 560
SBIP-320/640-04 SSIP-320/640-04 320 640
SBIP-355/710-04 SSIP-355/710-04 355 710
SBIP-400/800-04 SSIP-400/800-04 400 800
SBIP-450/900-04 SSIP-450/900-04 450 900
SBIP-500/1000-04 SSIP-500/1000-04 500 1000
SBIP-630/1260-04 SSIP-630/1260-04 630 1260
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1.2 TexHU4YeCKMe XxapaKTepUCTUKU

Tabnuua 1.2 — TexHn4Yeckme XxapakTepucTukm

Mokasatenb

3HayeHune

Cepusi

SSIP

SBIP

HanpspkeHne
nuTaHnsa n
ananasoH
MOLLHOCTEN

3 ¢hasbl, 342 B - 440 B (+ 5% He 6onee 20 mc),

5.5 kBT - 630 kBT

YacToTa
3MEKTPONUTaHUS

50/60 Ny = 2%

MpumeHsiemble
anekTpogsuratenu

TpexdasHble acUHXPOHHBIE C KOPOTKO3aMKHYThIM POTOPOM

YacToTa nyckos

He 6onee 5 pa3 B yac (He Yalle 1 pa3a B 12 MUHYT)

[MyckoBoe
HanpspkeHne 30%-70%
OrpaHunyexve o o
MyCKOBOro TOKa 200 % - 500%
Bpewmsi nycka 2c-60c
Bpems octaHoBa 0c-60c

- Mo momeHTy;

Pexvmbl nycka

- Mo HanpsbkeHuto;
- 3anyck pbIBKOM B pEXMME MO MOMEHTY;

- 3aI'IyCK PbIBKOM B peXnme no Hanps>xeHuro;

Pexumbl ocTaHoBa

- OcTaHOoB MO NHepLUuK;

- OCTaHOB C NIMHENHbIM CHUXKEHUEM HanpshXeHus,;

Hanuuve
BOHOT
obaopHoro OtcyTcTBYET BctpoeH
KOHTaKTOpa
(6annac)
Twvn nogkno4YeHns “B MUHMIO”

k34

MNutanHne nnatbl

230 B, He3aBucMMOe OT CUNOBOW YacTu

ynpaeneHus
BcTpoeHHbI OrtcytcTayet
VNCTOYHUK NMUTaHUSA
R1:250BAC 003 A;30BDCao3A; | R1:250BAC 0o 3A;30BDC no3A;
PeneliHble R2:250BAC 0o 3A;30BDCono3A; | R2:250BAC oo 3A;30B DC oo 3 A;
BbIXOAbI R3: HO no 3 A, H3 oo 1 A 250 B AC; R3: HO no 3 A, H3 oo 1 A 250 B AC;
HO no3A,H3 00 1A30BDC HO po3A,H3 001 A30BDC
Bxogbl - 5 undppoBbIx (3 HemporpammypyeMbIX 1 2 NporpaMMupyemblix BXxoaa);
ynpasneHus - 1 Bxoa anga gatumka PTC

INSTART®




AHanoroBbIv

BIXOM -1 aHanoroBbIi Bbixog 0(4) - 20 MA

CerteBown npotokon | ModBUS RTU (RS-485)

DyHKUMK 3aWnThI [onHbIN KOMNNEKT 3aWwuT

3awmtHoe

NOKPLITHE NNAT C2C 6a3oBoe, C3C onuusi

CreneHb 3awuThbl IPOO (npn MCNonb3oBaHWUM 3aALLMTHBIX U30MATOPOB Ha CUIOBLIX Knemmax - IP20)

Pa3melleHune Ha BbicoTe 4o 1000 m. MNpu pasmelteHnm Boiwe 1000 m cnegyet
MCMomb30BaTb YCTPOMNCTBO GOMbLUEV MOLLHOCTU. TeMmnepaTypa OKpy>KatoLLero
BO3ayxa - B uHTepBane ot — 20 °C go + 50 °C, BnaxHoCTb Bo3ayxa - He bonee
BHewwHune ycriosus | 90 %, 6e3 KoHaeHcaTa.

Pa3melleHne ycTporcTBa - B MOMELLEHNM C XOPOLLEN BEHTUNSALMEN, Npy
OTCYTCTBUM KOPPO3VMOHHO-AKTUBHbIX BELLECTB 1 3MEeKTPONPOBOASALLEN MNbIN.
Bubpauun He gomkHbl npeBbiwats 0.5 G.

Cucrtema

EcTtecTtBeHHOe oxnaxaeHne BO3ayxXomM
oxnaxaeHua

1.3 BHewHuI BUA 1 rabapuTHble pasmepbl

Puc. 1.1 — BHewHu eud ceputi SSIP u SBIP
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Puc. 1.2 — Cxema eabapumHbix U ycmaHO804YHbIX pa3mepos cepuu SSIP e nnacmmaccogom

kopnyce (5.5 kBm - 55 kBm)
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Puc. 1.3 — Cxema eabapumHbix U yCmMaHOBOYHbIX pa3mepos cepuu SSIP 8 Memasnu4eckom

kopnyce (75 kBm - 630 kBm)
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Puc. 1.4 — Cxema eabapumHbix U ycmaHO804YHbIX pa3mepos cepuu SBIP e nnacmmaccogom
kopnyce (5.5 kBm - 55 kBm)
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Puc. 1.5 — Cxema eabapumHbIx U ycmaHO80YHbIX paamepos cepuu SBIP e memannuyeckom
kopryce (75 kBm - 630 kBm)
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Tabnuua 1.3 —MabapuTHble 1 ycTaHOBOYHbIE pa3Mepbl cepumn SSIP

Mogenb

Bec
(HeTTO)

FabapuTHbIe pa3mMepbl

YcTaHOBOYHbIE pasmepbl

Kr

1]

L1

B1

d1g

SSIP-5.5/11-04

SSIP-7.5/15-04

SSIP-11/23-04

SSIP-15/30-04

SSIP-18.5/37-04

SSIP-22/43-04

SSIP-30/60-04

SSIP-37/74-04

SSIP-45/90-04

SSIP-55/110-04

3.2

155

300

175

130

285

SSIP-75/150-04

SSIP-90/180-04

SSIP-110/220-04

10

220

380

230

180

340

SSIP-132/264-04

SSIP-160/320-04

SSIP-185/370-04

SSIP-200/400-04

SSIP-220/440-04

18

270

490

230

230

422

SSIP-250/500-04

SSIP-280/560-04

SSIP-320/640-04

23

310

560

230

270

472

SSIP-355/710-04

SSIP-400/800-04

SSIP-450/900-04

29

350

590

230

300

502

SSIP-500/1000-04

37

SSIP-630/1260-04

38

420

660

230

370

552

INSTART®
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Tabnuua 1.4 — MabapuTHble 1 yCTaHOBOYHbIE pa3Mepbl cepumn SBIP

Bec [a6apuTHble pa3mepbl YcTaHOBOYHbIE pasmepbl
Mogenb (HetTO) MM
Kr 1] B r L1 B1 d1g

SBIP-5.5/11-04

SBIP-7.5/15-04

SBIP-11/23-04

SBIP-15/30-04

SBIP-18.5/37-04

3.5 155 300 175 130 285 7
SBIP-22/43-04

SBIP-30/60-04

SBIP-37/74-04

SBIP-45/90-04

SBIP-55/110-04

SBIP-75/150-04

SBIP-90/180-04 11.8 220 380 230 180 340 7

SBIP-110/220-04

SBIP-132/264-04

SBIP-160/320-04

SBIP-185/370-04 21 270 490 230 230 422 7

SBIP-200/400-04

SBIP-220/440-04

SBIP-250/500-04

SBIP-280/560-04 25 310 560 230 270 472 7

SBIP-320/640-04

SBIP-355/710-04

SBIP-400/800-04 31 350 590 230 300 502 9

SBIP-450/900-04

SBIP-500/1000-04 42

420 660 230 370 552 9
SBIP-630/1260-04 43

13 ) )
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Maga 2. O6wue Mepbl NPefoCTOPOKHOCTU

B oTBETCTBEHHOCTb MOMNb30BATENS BXOAUT npoyteHne 1 noHMMaHne Bcex VIHCprKLI,VIVI B J@aHHOM
pykoBoAcCcTBe BM1OTb A0 YCTAHOBKWU, UCMNOJIb30OBAHUA UNU O6CJ'Iy)KVIBaHI/IF| yCTpOVICTBa nnaBHOro
nycka; crnenoBatb npasunam SJ'IeKTpOGGSOI'IaCHOCTVI, BKIno4asa ncnosnb3oBaHne
COOTBETCTBYKOLLEro 3almnTHOro o6opy,u,osaHV|;| n nonyvyeHune HeobxoanMbIX KOHCYJ'IbTaLl,VIVI nepen
ncnonb3oBaHMeM 3TOro 060pyﬂOBaHVIF| CrnocoboM, OTNUYHLIM OT OMUCAHHOTO B [JaHHOM
pykoBOACTBE.

BHumanue!

Mcnonb3oBaHne 3TOro cumBoONia B OaHHOM pyKOBOACTBE HarnoMuHaeT
nonb3oBaTesnto o cobnoaeHu ocoboro BHUMaHWS KacaTenbHO YCTaHOBKM
1 paboTbl 06opyaoBaHUs.

OnacHocTb!
HecobniogeHne TpeboBaHWin Npu BbIMNONIHEHUM OAHHOWM onepaumm MoxeT
NPUBECTU K TAXKUM TpaBMaM U rieTalribHbIM MocreacTBUAM.

i[> 9

3ameyvaHune
YCTPOWCTBO MNMaBHOMO Mycka MOXeT ObiTb OTPEMOHTMPOBAHO TOMbKO
YNONTHOMOY€EHHbIM CepBUCHbBIM nepcoHarnom. CamocTosTenbHas

MoamndMKaLMa YyCTPONCTBA MNABHOTO Nycka Ui PEMOHT NPUBEAET K CHATUIO
rapaHTUnHbIX 0653aTenbCTB C YCTPONCTBA.

2.1 Mepbl NpeaoCTOPOXHOCTH

MpegynpexaeHne 06 onacHOCTU NOJy4YeHUs1 ANEKTPUYECKOro yaapa
[10 TEX MOop, NMoKa UCTOYHWK MUTAHUSA MOAKIIOYEH (BKIoYas criydau, Koraa
YT B COCTOAHWN OLUNGKY UMW HAXOOUTCS B PEXMME OXUAAHUS KOMaHAbI),
BXOAHblE V1 BbIXO4HbIE TOKOBEAYLLME LUMHLI HAXOASATCSA NO4 HaNpsKEHUEM.

KopoTkoe 3ambikaHue

B cnyyae cepbeaHoii neperpyakv 1 NosiBNeHUst KOPOTKOrO 3amblkaHus, paboTa
yCTPOMCTBa NMaBHOrO Mycka AOMKHA ObITb HeMeAneHHO mnpekpalleHa.
Mocnepytowmii BBOA B 3KCMyaTauMio OCYLLECTBMSETCS TOMbKO nocne
KOHCYNbTaLUMmn C TEXHUYECKON MOAAEPKKOMN.

3asemneHue

B oTBeTCTBEHHOCTb MoOfb3oBaTeNs (Nvua, 3aHUMALLMMCS MOHTaXOM
1 nogknodeHmem YIIM) BxoauT NOAKM0YeHNe 3a3eMeHusi B COOTBETCTBUM
C MECTHbIMU CTaHAAapPTaMU 31eKTpo6e30nacHoOCTU.

O6GecneyeHne 6e3onacHoCcTU

* B HekoTOpbIX YyCTaHOBKax CriydarHbll 3amnyck MOXET MpPUBECTU
K MOBbILLIEHHOMY PWCKY AN NepcoHana Unv K NoBPEXAEHUI0 ABUXKYLLUXCS
MaLuH. B Takux cnyyasx, TpebyeTcst K UICTOMHUKY MUTaHWS, noaxoasiiemy
K YII, ycTaHOBUTb M30MMPOBAaHHBIN BbIKIOYaTENb U YCTPOWCTBO 0OpbiBa
uenu (HanpuMep, CUMOBOW KOHTaKTOP), KOHTPOMNMPYEMbIE YEPE3 BHELLHIOW
cucteMy 6€30MacHOCTVM MMM C MOMOLLbLIO NPOrpaMMUpPyeMbIX pPenenHbIX
BbixogoB Y.

* YIIM “mMetoT BCTPOEHHbIE CUCTEMbI 3alUUTbl, KOTOPblE MOMYT OTKMIOYUTH
YN B criyyae owmnboK 1, Takum 06pa3oM, BbINOMHUTL aBapUiAHYH OCTaHOBKY
asuratensi.

>> B>



O6Lwme Mepbl NPeAOCTOPOXHOCTH

» [lo Havana NpUMeHeHUs BHMMAaTeNlbHO O3HAaKOMbTEChb C HaCTOSLLEN
VNHCTPYKLMEN.

+ K paboTe no yctaHoBKe 1 9KCnyaTaLmm yCTPOCTBa AOMKEH AONycKaTbCA
TOMbKO KBANMMULMPOBAHHBINA 1 0BYYEHHbI NepcoHar.

* Y6eauTech B TOM, YTO NapaMeTpbl YCTPOWCTBA COOTBETCTBYIOT NapameTpam
aneKkTpoasuraTens.

+ 3anpeLlaeTcs NOAKMNIOYEHNE EMKOCTHOWM Harpy3ku K BbIXOAHbLIM KneMmam
U, V, W).

» [locne nopkmnYeHnss MecTa CUMOBbIX COEAUHEHWA [OMKHbI ObiThb
3an30MNMPOBaHLI.

* [py BbINOMHEHUN PEMOHTHBIX M NpodunakTUieckux paboT yCTpoMCTBO
[OIMKHO ObITb OTKIIOYEHO OT CEeTU U 3NEeKTPOoABUraTens.

* YCTPOWCTBO MNaBHOrO Mycka He MoXeT ObiTb MCMONMb30BaHO Kak
pasbeaVHUTENb Lenn Unv n3onupyoLlee yCTpOnCTBO.

* He ponyckaeTcsi nonafaHue Bnarv BHyTpb YCTPOWCTBO.

+ 3anpelleHo MCnonb3oBaTb YCTPOWCTBO MMaBHOMO Mycka COBMECTHO
C KOHAEHCATOPHbIMY YCTaHOBKaMMU.

2.2 YTunmnsauusa

YMMN cepun SSIP/SBIP He cogepxaT [AparoueHHbIX MeTannoB, HO [OIKHbl ObITb
YTUNMU3NPOBaHbI Kak 3MeKTPUYECKUA UMW SNEKTPOHHbI Mycop B COOTBETCTBUMW C MECTHbIM
OEeNCTBYIOLLMM Ha MOMEHT YyTUINM3aLMM 3aKOHO4ATENBCTBOM.

2.3 YcnoBus akcnnyaTtauumu

Heobxogmmo ybeauTbesi, UTO CTeneHb 3aluTbl YCTPOMCTBA MABHOMO Mycka COOTBETCTBYET
ycnosusM akcnnyatauun. HecobniogeHne TpeboBaHWin Kk yCNOBUAM OKpY>KatoLLen cpeabl MOXeT
NPUBECTU K COKpaLLeHuto cpoka cnyx6el YT,

CreneHb 3awmtbl cepun SSIP/SBIP - IP00, 4yto o6o3HavaeT, yto YT He umeeT 3awuTbl OT
nonagaHna BHYTPb 06OMOYKM NOCTOPOHHMX BHELLHWX NPEAMETOB, a TakkKe He UMeeT 3alunTbl OT
nonagaHus Bnaru.

CnepyeT ycraHaBnuBaTb OOOpyAOBaHWE Ha He MNOABEPXEHHbIe BO3rOpaHUio npeameThbl,
Hanpumep, C MeTannuyeckon, GEeTOHHON MOBEPXHOCTbI0 U Ha 6e3onacHOM paccTOsHUM 0T
roployMx W B3pbIBOOMACHbIX MaTepuanoB. HecobniogeHne aT1oro TpeboBaHUs MOXeT
NPVBECTU K BO3ropaHuio.

Cnepyet wusberatb nonagaHms B Y[l oroneHHbIX KOHLOB NpoBOAA, BUHTOB W APYruX
NOCTOPOHHUX NpeameToB. HecobntofgeHwe atoro TpeboBaHusa NpuBeaeT k nospexaeHuto YIrl.

Cnepyet yctaHaBnuBatb YT B MecTax, 3aluLLeHHbIX OT MeXaHU4YeCcknx yaapoB, Bubpauuii n
NpPsSMbIX CONHEYHbIX NMyyel. He ponyckaeTca aKkcnnyatauus Ha OTKPbITOM BO3Adyxe, B cpefe
arpeccuBHbIX ra3oB W XWAKOCTEW, B cpefe MacnsHoro TymaHa v Opblsr, B cpefde COMsiHOroO
TymMaHa, BO BMaXHOW Cpefe M MoA BO3OEeNCTBMEM OCadkoB. PekoMeHayeTcsi yCTaHOBMTb Ha
obopyaoBaHue hunbTpyloLLMe YCTPOWCTBA, €Cnv B BO3AyXe NPUCYTCTBYET MeTannuyeckas nbifb
UMM BONOKHWUCTas u3BecTb. PekomeHayeTca ycTaHOBUTL npubOp BAanM OT CUIOBBLIX CeETEN,
3NEKTPOYCTAHOBOK BbICOKOW MOLLHOCTM, TaK/X Kak areKTpu4ecKkme CBapoyHble annapaTbl, T.K. OHW
BMUAT Ha paboTy npubopa. PagnoakTvBHble MaTepuanbl MOryT OKasbiBaTb BO34elCTBME Ha
aKcnnyaTaumio obopyaoBaHus.

HopmanbHas TemnepaTypa Okpyxawllen cpedbl Afns UCMONb30BaHWS yCTPOMCTBA MiaBHOro
nycka coctaensiet -20 °C ~ 50 °C. lNpu Temnepatypax, npesbiwatwowmx 40 °C, HeobxoaMmo
CHU3UTb Harpy3ky Ha Y[l unu ncnonb3oBaTb YCTPOWCTBO Gombluei MoLliHocTU. [pu Kaxzgom
rpagyce nOBbILEHUS TemnepaTypbl Heobxoaumo CcHwxeHne Ha 1.5 % MowHocTr unm
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ucnonb3osaxune YTl ¢ 3anacom no mowHocT 1.5 %, MakcumansHaa gonyctuMas Temnepartypa
okpyxatoLen cpegpl coctasnsiet 50 °C.

B mectax, rae BbicoTa Hag ypoBHeM mops npesbiwaeT 1000 M 1 oxnaxaeHue yMmeHbluaeTcs
13-3a pa3pexxeHHOCTH BO3ayxa, HEOOXOAUMO YUNTbIBATb CHUXKEHNE HOMUHAMbHBIX XapakTepUCTUK
ynn.

2.4 YcnoBusa xpaHeHus

Mpwn ANMTENbHOM XpaHeHUM HEOBXOAUMO YYnTbIBATL CrieaytoLne TpeboBaHus:

1. XpaHuTb yCTPOMCTBO NaBHOIO Nycka B OPUrMHAarIbHOW yNakoBKe.

2. YcnoBuss XpaHeHWs B Tape Ha CKnage M3roToBUTEns W noTpebuTtens  [OmKHb
cootBeTcTBOBaTh ycnosusMm 1 no FOCT 15150-69. B Bo3gyxe He [OIMKHbI MPUCYTCTBOBAaTb
arpeccuiBHbIe NpUMecy, TemnepaTtypa xpaHenus - 20 ...+ 60 °C.

MaBa 3. YcTaHOBKa M NogKkn4veHue

TpeboBaHWs NPU MOHTaxe

LLled-moHTax, nyckoHanagouHble paboTbl, BBOA B IKCMyaTauuio, TEXHUYeckoe
obcnyxvBaHWe [OOMKHbI BbIMOMHATLCA TOMbKO aTTECTOBaHHbIMU creumanicTamu,
uMelwmnmMn  npodunbHoe obpasoBaHve B 0bnactu  anekTponpuBoja U
aBTomaTtmn3auum wunm crtatyc “CepsucHoro/TexHuudeckoro naptHepa INSTART”, a
TaKkke rpynny no anekrpobesonacHocTun He Hke ll1.

HapylieHve npasun u TpeboBaHWA NPU MOHTaXe MOXET NMPUBECTU K Neperpesy,
CHWKEHWIO YPOBHSI MPOM3BOAUTENBHOCTM UMW BbIXOAY W3 CTPOSA yCTpPOMWCTBA
NnaBHOro nycka.

3.1 MNopgknroyeHue CUNOBOW YacTU U 3a3eMrieHUsA

1. [ns Bcex TMNopasMepoB onycTumMoe paccTtosiHve mexay YT 100 MM no BepTukanu.

2. Mogenu SSIP/SBIP nepBoro Tvnopa3mepa MOXHO pasmeLlatb 00K-0-00K Mo ropu3oHTanm
6e3 3a3opa, AN OCTanbHbIX TUMOpa3MepoB AonycTuMoe pacctosiHne mexay Y 50 mm no
rOPU3oHTanw.

3. [na Bcex Tunopa3mepoB pJonycTumoe pacctosiHue mexay YIIM go asepubl wikada
ynpasneHus 50 mm.

4. YcTponcTBa MMaBHOTO Mycka MOXeT ObITb YCTaHOBMEHO TOMbKO B BePTUKarbHOM
MOSOXEHUN.
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Puc. 3.1 — Jonycmumble paccmosiHusi pu MOHmMaxe 0718 muriopasmepos 2-6

3.1.1MoaknoyeHne aneKkTpoaBuraTesns

YCTPOWCTBO MNABHOrO Mycka MOXeT OblTb MOAKMIOYEHO TOMbKO «B NUHWMIO». [lpu 3anycke
anekTpoasuratens obsizatensHo BBoautca napameTp AO7 (HOMUHasbHbLIN TOK anekTpoasuratenst).

* Knemma 3asemnenuss Ha wmogensx YIIM otcytctByeT. HeobxoamMmo nopkniovatb
3a3emreHve kK dnaHuy (HWKHel YacTun yCTpOnCTBa).

+ CeTeBoe nuTaHve nopkmno4aeTca K BXOAHbIM knemmam R, S, T B COOTBETCTBUM CO
cxemamu Ha pucyHkax 3.2a n 3.26.

* B cepumn SSIP 06BOAHOM KOHTAKTOP MOAKMOYaeTcs K BXogHbIM knemmam U1, V1 n W1 B
COOTBETCTBMM CO CXEMOMW, YKa3aHHOW Ha pUcyHke 3.2a.

» [Ins Bcex Tunopasmepos Aonyctumoe pacctosHue mexay YT 100 mm no BepTukanm.

3.2 Tunbl nogkno4veHuns rieKrpoAaBurartens

Baiinac

ynn

L1 R 1

L2 o s 1

L3 o T 1

[EE TR

I

Puc. 3.2a— Cxema rnodknoyeHusi 0suzamerisi «8 fuHUto» Orisi ycmpolicmea nnasHo2o nycka
cepuu SSIP
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Puc. 3.26 — Cxema nodko4deHus 0gueamerisi «8 JIUHUO» 0719 ycmpolicmea rniagHo20 rycka
cepuu SBIP

Tabnuua 3.1 — OnmcaHne cunoBbIX KNEMM yCTPOMCTBa NnaBHOro nycka cepuii SSIP/SBIP

O6o3HauyeHue OnucaHue
RST BxogHble knemmel. [NpegHasHayeHbl Anst NoaknioyYeHms 3-gpasHoro
T CETEeBOro HanpshHkKeHus.
BxopaHble knemmel. [NpegHasHayeHbl Anst NoaknioyveHms 3-gpasHoro
UL VL, W1 hl peq A A ®

obBoaHoro koHTakTtopa (ans cepum SSIP).

BbixogHble knemmbl. MNpeaHasHaveHbl AN nogkntoYeHns 3-pasHoro
U, vV,w ACVMHXPOHHOTO 3NeKTpoaBUraTens, a Takke 3 BbIXOAHbIX (a3
obBoaHoro KoHTakTopa (ans cepum SSIP).

3.2.1 CeTeBOM aBTOMaTU4YeCKUIN BbIKNOYaTenb

ABTOMATUYECKUI  BbIKMOYATENb YCTAHABMMBAETCH CO CTOPOHbI  MUTalOWeEn cetn U
npegHasHayeH Afs aBapUiHOTO OTKMIOYEHUSI HanpshKeHUst MpyY BO3HUKHOBEHUW Neperpysku unm
KOPOTKOro 3aMblkaHusl. Takke MOXHO WCMONb30BaTb aBTOMATMYECKMiA BbIKMOYaTeNb C
He3aBUCUMbIM paclenuTenemM, KOTOPbIA MOXEeT KOHTPONIMPOBATbCS C MOMOLLbIO BbIXOAHbLIX
pene YII. Beibop aBTOMaTM4eckoro BbIKMOYaTENS OCYLLECTBNSETCA MO HOMUHAINbHOMY TOKY C
XapaKTepUCTUKON He Hwke C, yuuTbiBasi pekoMeHaaumm npoM3BoauTens.

3.2.2 WUcnonb3oBaHue YKPM

MpumerHeHne YKPM COBMECTHO C YyCTPOMCTBOM MriaBHOTO Mycka BeAET K MUMMYNbCHbIM
konebaHusm B anekTpuyeckux cuctemax. Y B 3ToM criyyae Bbi3blBaeT yBenuM4eHWe TokKa
PE30HaHCHOV FapMOHMKM, a Takke yXyALleHVe MUTAIOLLEro HanpspkeHusl, YTO MOXET MPYBECTU K
cbosm B paboTe obopyaoBaHus 1 faxe BbIXody U3 CTPOS.

B cBA3sM c aTMM HeobxooMMo npedycMOTpeTb Ans 3aluTbl YCTPOWCTBA MNPUMEHEHUE
cneumnanbHbiX  (OUNbTPYIOLLMX) pPEeakTopoB WMM  Apocceneil  3aluTHbIX (NMbo  apyroro
[OnonHUTENbLHOro 06opyaoBaHNs, pekoMeHAoBaHHOro nponssoguTenem YKPM).



3.3 Knemmbl ynpaBneHusa

Ha pucyHke 3.3 npeactaBrneH BHeWHWUN BuA M rabapuTHble pasmepbl KINEMMHOW KOMOAKM
yCTpoOWCTB nnaeHoro nycka cepun SSIP/SBIP, a Ha pucyHkax 3.4a n 4.56 — cxembl NOAKMIOYEHNS

KnemMmm ynpaBneHuna aTnx yCTpOVICTB.

122+0,15
4-R0,5 17,5 4-R1
o |[@oeeee e e @eeeeeeeeeee
0
= IPE | Al |A2 IR1A|R1CIR2A|R2<:|R3A|R35IR30| |I'IyCKCmr| DI1IDI2 |As.cr. Com‘ PthAO |GND A+| B- IGND|
Puc. 3.3 — Knemmebl ynpasneHus Yl ceputi SSIP/SBIP
ynn
Al Ynpaensaowee AHanorosbin AO ViHaukaTop
A2 HanpsxeHue BBIXOA  Syp g:ra'fac:gsoro
KM1
R1C
Myck ——— Myck ,7>—{ }—o N
c c PenenHbin Boixog 1
Ton Ton "Pabota"
R1A ——o L1
ABapuiiHbI cTOn  +—— AB.CT.
- R2C
-hyHKUMA- DI1  Uudp. Bxog 1 .
PeneiHeli BeIXoa 2 \ WNHoukaTtop
-pyHKUMA- DI2 Uudpp. Bxog 2 (pene cocTosHUA) | R2A curHana
[BACAY SN
COM
R3C 8
PTC R3B
PeneiHbin BbIx0a 3 N | WHgukaTtop
COoM (pene owmnbkn) R3A curHana
L————0—o
PE

MoaknioyeHue TepMucTopa
ans gurartens

RS-485
Modbus RTU

A+
B-
PE

Puc. 3.4a — NodknroyeHue Kknemm yrnpasneHusi cepuu SSIP
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Myck
Cron
ABapuiiHbIiA cTON
~pyHKUMS-
-(PyHKUMA-

ynn

Al Ynpasnsiouee AHarnoroebii AO ViHankaTop
HanpspkeHue BLIXOD, aHarnoroeoro
A2 GND curHana

R1C

1
MoaknioveHue TepMucTopa
AanA apuratens

Tabnuua
SSIP/SBIP

PE
Al, A2

Myck
Cron
As.cton

DIl
DI2

Com

PTC, Com

R1A, R1C

R2A, R2C

|'|yCK D—®—O
PenenHbid Boixog 1 WuankaTtop
Cron "PaGota" | R1A curHana
0
AB.CT.
R2C
DIl Uudp. Bxog 1 _®_°
PeneiHeli BeIXoa 2 \ WNHoukaTtop
DI2  Uwucpp. BX0A 2 (pene cocTosiHWA) curHana
R2A
cOoMm
R3C
PTC PeneiiHbiv BbIXOA 3 R3B WMHaukatop
COoM (pene owmnbkwn) R3A curHana
PE
- .
1 7y
Rs485 A*
Modbus RTU B-

Y

PE»{

Puc. 3.46 — lNodknoyeHue knemm yripasieHusi cepuu SBIP
OnucaHne Knemm ynpaBreHust YCTPOWCTBA MNABHOrO Mycka Cepuvn

Knemma npeaHasHaveHa Anga nogknioyYeHna 3azemMrneHns.

Knemmbl Ans NoAKIYeHUs HE3aBHUCKYMOTO NMUTaHUS NnaThbl
ynpasnexus 230 B AC.

Henporpammupyemble umdpoBbie BXxoapbl nycka, cTona u
aBapunHOro octaHoBa. MNonb3ynTeck cxeMamu ABYXNPOBOAHOMO UM
TpPexnpoBoAHOro ynpasnexus (puc.3.5)

AB.cTon JomKeH OblTb COeAMHEH C KOHTakTOM Com, B MPOTYBHOM
crnyyae Ha aucrnnee nosiBuTcs coobLueHne ob olwnbke.

[MporpammupyembIvi LMPOBON BXOA, DYHKLUMS yCTaHaBNMBaeTCs
napameTtpom C03.

[MporpammupyeMbIi LndpoBoWi BXOA, PYHKLNS yCTaHaBNMBaeTCs
napameTtpom C04.

O6wasn knemma gns undpoBbIX BXOAO0B 1 noTeHuman 0 B ons
nutaxus 24 B.

Knemmbl nogkntoyeHus gatyanka PTC.

Henporpammupyembliii peneiHbiii Bbixog 06BOAHOMO KOHTAKTOPA.
3amblkaeTcs nocrie NNaBHOro pasroHa anekTpoaBuraTens u
nepexofa B paboyunit pexum, pa3aMblkaeTcsi nocre noaayn komaHabl
Ha ocTaHoB. Xapaktepuctuku: 250 B AC go 3 A; 30 B DC go 3 A.

[Mporpammupyembivi penenHbin Bbixod «Pene cocTosiHns . PyHKUMSA
ycTaHaBnuBaeTcsi napameTpom C06. Xapakrepuctuku: 250 B AC go
3A;30BDC no 3A.



MporpammupyeMblIi penenHbiv Bbixofd «Pene owmnbku» . PyHKums
R3A, R3C ycTaHaBnueaetcsi napametpom C05. HO no 3 A, H3 o 1A 250 B
AC; HO po 3 A, H3 no 1 A30B DC.

[MporpammupyeMbIi aHanoroBbIv Beixog. MNapameTpbl

AO ycTaHaBnuBarTcst napametpom CO1 n C02. PaboTaeT B guanasoHe
0(4)...20 mMA.
GND O6Lan knemma ans aHanoroBoro Beixoaa.

Knemmbl nogknoverns anddepeHumanbHbix curdanos RS-485.
Mcnonb3yeTcs Ans nogknioyeHns yCTporucTB no npotokony ModBUS
RTU.

A+, B-

Tabnuua 3.3 - MOMEHT 3aTsKKU CUIOBbIX U YNPABMSHOLLMX KIEMM

MomeHT MomeHT
Mogens 3aTAXKKN 3aTAXKKN
(ynpaBnsitowue (cunoBble
Knemmbl), H*m Knemmbl), H*m
SSIP-5.5/11-04, SBIP-5.5/11-04 0.5 6
SSIP-7.5/15-04, SBIP-7.5/15-04 0.5 6
SSIP-11/23-04, SBIP-11/23-04 0.5 6
SSIP-15/30-04, SBIP-15/30-04 0.5 6
SSIP-18.5/37-04, SBIP-18.5/37-04 0.5 6
SSIP-22/43-04, SBIP-22/43-04 0.5 6
SSIP-30/60-04, SBIP-30/60-04 0.5 6
SSIP-37/74-04, SBIP-37/74-04 0.5 6
SSIP-45/90-04, SBIP-45/90-04 0.5 6
SSIP-55/110-04, SBIP-55/110-04 0.5 6
SSIP-75/150-04, SBIP-75/150-04 0.5 16
SSIP-90/180-04, SBIP-90/180-04 0.5 16
SSIP-110/220-04, SBIP-110/220-04 0.5 16
SSIP-132/264-04, SBIP-132/264-04 05 30
SSIP-160/320-04, SBIP-160/320-04 0.5 30
SSIP-185/370-04, SBIP-185/370-04 0.5 30
SSIP-200/400-04, SBIP-200/400-04 0.5 30
SSIP-250/500-04, SBIP-250/500-04 0.5 45
SSIP-280/560-04, SBIP-280/560-04 0.5 45
SSIP-320/640-04, SBIP-320/640-04 0.5 45
SSIP-355/710-04, SBIP-355/710-04 0.5 45
SSIP-400/800-04, SBIP-400/800-04 0.5 45
SSIP-450/900-04, SBIP-450/900-04 0.5 45
SSIP-500/1000-04, SBIP-500/1000-04 0.5 30
SSIP-630/1260-04, SBIP-630/1260-04 0.5 30

21 . _
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Myck, cton Myck — Myck
Cron Cron
ABapuiiHbIn ABapuiiHbIv
cTon cron As.cT.
COM

Puc. 3.5 — [lgyx- u mpexnpog8odHoe rnodKoHeHue

Bce cnaboTouHble kabenu ynpasneHus 4OMmMKHbI BbiTb NPONOXeHb! OTAENbHO
OT CUMOBOW NUHUM MUTaHWsI BO m3bexaHne HaBOAKU MOMEX U JOXKHbIX
cpabaTtbiBaHWi curHana.

3.3.1 Mpoknagka ka6enen. O6wWwue npaBuna

Mop6op cunosoro kabens BbIMOMHATL MpU COBMIOAEHNN YCMOBMIA MECTHBIX HOPMAaTUBOB MO
TexHVKe 6e30MacHOCTM, HaNPSPKEHWIO MUTaHUA 1 HOMUHanNbHoMy Toky YT ¢ ydyeTom TpeboBaHun
no aKkcnnyaTauuu.

Kabenb anektpoasuratens crnegyeT NpoknafbiBaTb Ha PAcCTOSHWM OT OCTanbHbIX Kabenen.
Kabenu anektpogsuratenen HeckonbKMX NPUBOAOB MOXHO YKMaAblBaTb napannenbHo U psaoM
apyr c pgpyrom. Kabenb oanektpogsuratens, kabenb nutaHus u  Kabenu  ynpaBreHus
npoknagbiBaTb B pa3HbiXx KabenbHbiX NOTKax. B LEensx CHWKEeHWS YpOBHS 3MeKTPOMarHUTHbIX
NMoMeX, BbI3BaHHbIX VMMYMbCHLIM XapakTepoM BbIXOAHOMO HanpshkeHWs npuBoOAa, He crnepyet
npoknagbiBaTh kabenb ABuratTens napannenbHo APYriM kabensm Ha NPOTSHKEHHbIX y4acTKax.

MepeceyeHve kabenei ynpaBneHWs U cuMoBbIX kabenew crnedyeT BLIMOMHATL MOA YrnoMm,
Kak MoxHo 6onee 6nmskum k 90° (puc. 3.6). He gonyckaeTtcsa npoknagka NOCTOPOHHMX kabenen
Yepes npusog. KabenbHble NOTKM AOMKHBI UMETH XOPOLLIYIO 3MEKTPUYECKY0 CBA3b APYr C APYroM
N C MpoBOAHVKaMW 3a3emneHus. [ns ynydlweHuss BbipaBHMBAHUS MOTEHUMana MOXHO
MCnonb30BaTh CUCTEMbI aNtOMUHNEBbBIX KabenbHbIX NOTKOB.

Ka6enb anektpoasurarens
A

He meHee 300 Mm
A\

Kabenb nutanus

Kabenb ynpaenenus 90 Kabenb anektpoasurarens

"q

He meHee 200 mm
He meHee 500 mm

BxoaHow kabenb nutaHus

Kabenb ynpasneHus

Puc. 3.6 — paghuyeckoe npedcmasneHue paccmosiHuli Mex0y kabensmu



3.3.2 Bblbop kabenen ynpaBneHus. dkpaHMpoOBaHue

Bce kabenu ynpaBneHust 4OMKHbI ObiTb 9KpaHMPOBaHHBIMW. [1nS HU3KOBOMbTHBLIX LIMPOBBLIX
CUrHamnoB nydylle BCEro NoAxoauT kabenb C ABOWHBIM 3kpaHoM (puc. 3.7a), OOHAKO MOXHO
ncnonb3oBaThb 1 kabenb TMna «BWTas napa» ¢ OAHUM 3kpaHoM (puc. 3.76).

N\ N

Pwuc.3.7a Puc. 3.76

3.3.3 TpeboBaHuA K NogKno4YeHUo nHTepcenca RS-485

TpebyeTcs cobntopath cneayoLve npasuna:

* Vcnonb3oBaTh 3KpaHMPOBaHHbIN kabenb, coaepxaluui ABe BUTbIE Mapbl.

» CoegunHutb cooTBETCTBYOLWME NoTeHumansi (0 B).

* MakcumanbHas gnuHa nuHmm - 500 meTpos.

* MakcumanbHas anvHa otBeTBneHus - 20 METPOB.

» [poknagka kabenew: npoknagbiBaTb CETEBOW Kabenb OTAENbHO OT curoBbIX kabenen (o
KpariHen mepe, Ha paccTosiHuM 30 CM); ecrnn HeobxoAMMO, BbINOMHATL NepeceyeHns NoA NPAMbIMMI
yrrnamu; nogkmnioyaTb 3KpaH kabens K Knemme 3a3eMreHusi KaKaoro noAko4aemoro npudopa.

* [logkniounTb TEPMUHATOPbI NIMHUM K KaXKOOMY U3 ABYX KOHLIOB NINHUW.

3.3.4 Kabenb naHenu ynpaBreHus

[nvHa kabens ot npueoaa A0 naHenu ynpasrieHua He A0S KHa NpeBbllaTb 3m.

3.3.5 PenenHbIN BbIXoA,

YcTpovictBa nnaBHoro nycka cepum SSIP/SBIP nmelT 2 nporpammvpyembixX penenHbiX
BbIxoda — R2 n R3.

PeneliHble BbIxoAbl NPeaCcTaBnsitoT COOOM BbIXOA TUMA «CYXOW KOHTaKT», K HUM TpebyeTcs
NOABECTM MUTAHWE COrfacHO pUCYHKY 3.8a (MOOKMYEHUe Harpysku, nuTalllencss oT
nepemMeHHoro HanpsbkeHust) unu 3.86 (MoakmnYeHWe Harpysku, nuTaloLencs OT MOCTOSIHHOIO
HanpshkeHus!).

Y Harpyska
(< 3 A, 250B AC)
R3C
R N
R3B
']
R3A
Lo L
< 250B AC

Puc. 3.8a — lNodknoyeHue Hazpy3Kku, numarowelicss om rnepeMeHHO20 HarnpsKeHusi
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yrn Harpyska
(<3 A, 30B DC)
R3C

R3B

f

R3A
1

<30B DC

Puc. 3.86 — lNodknoyeHue HagpysKu, numarouwelics om nocmosiHHO20 HarnpsiKeHusi
AHanornyHbIM 06pa3om NPOM3BOAUTCS NOAKITHYEHNE K perneiHoMy Bbixogy R2.

MmagBa 4. NoagroToBKa K paboTe

4.1 MNpepBapuTenbHasa NpoBepKa U HacTpouKa

Mpn Bblbope YT HeobxoAMMO y4MTbIBaTb HOMWHanNbHbIE MapameTpbl 3nekTpoaBuraTens,
XapakTtep NpMBOOHOIO MeXaHW3Mma, YCIOBWS Mycka, NMPOAOIKMTENbHOCTb PasroHa, KonuM4yecTBO
MyCKOB ¥ YCMOBUSA OKpYXXatoLLen cpeabl.

OcHoBHbIMKU NapameTpamu, onpegenstowmmy Beibop YII, asnsoTcs:

*  HOMMHanbHas MOLLHOCTb 3MeKTpoaBuUraTens;

*  HOMMWHanbHbIA TOK 3NeKTpoaBUraTens;

*  HOMMWHanbHOE HanpsPKeHWe NuTaloLLen ceTy;

*  XapaKTep Harpyskv ¥ MOMEHT CONPOTUBMNEHUS NPUBOAHOTO MEXaHU3Ma;

*  MNPOAOIPKUTENBHOCTb Pa3roHa arekTpoaBuraTens;

*  TpebyeMblil MyCKOBOW TOK;

*  KONMUYECTBO MyCKOB B Y4ac;

* Temnepatypa OKpyaroLLlen cpep;

* cnocob nopknioveHuss anekTpoasuratenss k YMIM — «B NUHWIO» UNW  «BHYTPU
TpeyronbHuKa.

HomuHanbHas mowHocTb YII He siBNsieTcs eAMHCTBEHHBLIM KpuUTepuem Bbibopa. Npu
OKOHuaTenbHOM Bblbope HeobxoaMmMo obecneunTb COOTBETCTBME HOMWUHAnNbHOro paboyero Toka
YN HOMWUHanbHOMY TOKY 3aMeKkTpoABuraTens ¢ y4eToMm crnocoba noaknioyeHns n hakTuyeckoro
pexuma akcnnyaTtaumu.

HopmanbHble Harpysku. [ns MexaHW3MOB C OTHOCUTENMbHO HeBOMbWMM MOMEHTOM
COMPOTUBINEHNS MPU MycKe W YMEPEHHON MPOAOIMKUTENBHOCTBIO pasroHa HOMWHanbHas
MoLHocTb YT MoxeT cooTBEeTCTBOBaTb HOMWHAmNbHOW MOLLHOCTW 3nekTpoasuratens npu
YyCINOBMU  COOTBETCTBUS  HOMMHanbHoro pabodero Toka YIIN  HOMWHaNbLHOMY  TOKY
anekTpoasuratens u cobnogeHus OonycTUMoro pexuma nycka. K HopmanbHbIM - Harpyskam
OTHOCSITCS, B 4YaCTHOCTW, HAcoOCbl, BEHTUNATOPbI, CTaHKu, APOOWmnKM (6e3 Harpysku), meLuasnku,
AKCTPYyAepbl, KOMNPeCccopb! 1 Np.

Tsokenble Harpysku. [Ins MeXaHM3MoB C NOBbLILLIEHHLIM MOMEHTOM COMPOTUBIIEHNS MPW MycKe,
3HAYUTENBHON WHEPLMOHHOCTBIO UMK NPOAOIMKUTENbHLIM BPEMEHEM pa3roHa peKoMeHayeTcs
BblbupaTe mogenb YN ¢ 6nwkanwummm 60nblMMM HOMUHAMBHBIMU 3HAYEHUSIMU MOLLHOCTU U
paboyero Toka OTHOCUTENbHO COOTBETCTBYIOLMX HOMUHANBHBLIX NapaMeTpoB anekTpoaBuraTens.



K TsbkenbiM Harpyskam OTHOCSTCS, B 4acTHOCTM, LEeHTpudyrn, MuKcepbl, Apobunku (nog
Harpyskoit), 6reHaepsbl, WapoBasi MenbHULA, KOHBENEPL! U aHanormyHble MexaHu3mbl, a Takke
HecKOomnbKO arnekTpoaBwrateniel, KoTopble 3anyckalTCsi CUHXPOHHO. Bbibop Mogenn c
MOBbILIEHHbIMW  HOMWHANbHLIMU  3HAYEHUSIMU  MOLLHOCTM U paboyero Toka sBMsieTcs
npeaBapuTenbHbIM kpuTepruem Bbibopa. OkoHuyaTenbHbIi Beibop YT BbINONHAETCA C y4eToM
HOMUWHAIIbHOTO TOKa 3nekTpoaswratensi, TpebyeMoro pexuma rnycka, MpPOAOIHKUTENbHOCTU
pasroHa n KonnyecTsa NnycKoB.

BaxHo: HefocTaTouHbIN HOMUHanbHbI Tok YT unm HecooTBeTCTBME BbIGPaAHHOW Moaenu
aKTU4ECKOMY PEXMMY MycKa MOXET MPUBECTU K HEBO3MOXHOCTM pas3roHa arneKkTpoasuratens,
npeBbILEeHWI0 JOMyCTUMOW TennoBow Harpysku Y u cpabaTbiBaHWiO 3aWMTHBIX (YHKLUMWIA
BMMOTb A0 BbIX04a U3 CTPOS.

YacTtble nycku. [Mpy HeOBXOAMMOCTU YacTbiX MYyCKOB HEOBXOOAMMO Y4uTbiBaTb TEMIOBYIO
Harpy3ky Y[, npoOomknTenbHOCTb KaXAoro nycka W WMHTepBan Mexay nocregoBaTenbHbIMU
nyckamun. [na cepun SNI gonyckaetcs He 6onee 5 myckoB B 4ac, Npy 3TOM MyCKW AOMMKHbI
BbIMOMHATLCS He Yawe ogHoro pasa B 12 MuMHyT. [pu Heo6XxoOAMMOCTM 4acTbiX MYCKOB
pekomeHayeTca Bblovpatb Mogenb Y[ € NOBbIWEHHBIMU  HOMUHAbHBIMU  3HAYEHUSMU
MOLLHOCTK 1 pabo4yero Toka, ecrnm 3To HeobxoanMo Ans obecneyeHust JOMyCTUMOro TEMOBOrO
pexuma. NpeBbllueHe YyCTaHOBINIEHHOrO KONMMYECTBA MyCKOB B Yac AOMYCKaeTCsl TOMbKO Mmocne
nonyyYeHuss nNucbMeHHoro cornacoBaHusi ¢ OO0 «WHcTapT», noaTBEpXAaloLWero BO3MOXHOCTb
paboTbl BblbpaHHon Mogenu YII B TpebyeMoM pexume C y4eToM pakTUYEeCcKMX YCroBui
akcnnyaTaummn (MyCKOBOW TOK, BpEMsl pasroHa, Temnepatypa OKpyXalollen cpefpl, cuctema
oxnaxgeHnns). Akcnnyataumsa YT ¢ 4acToTon MycKoB, MPEBbILLAIOWEN YKa3aHHY0 B HACTOSLLEM
PykoBoactee, 6e3 Takoro MoATBEPXKAEHUS SIBNSETCS HapyLleHWeM YCIOoBWUIA 3JKcrnnyaTtauum u
BrneyeT 3a cobOW CHATME YCTPOMCTBA C rapaHTUAHOrO 06CnyXnBaHUS.

MpepynpexpeHue!

Mepen nopkntoveHnem kabens He nogaBanTe HanpskeHve cetu Ha YTT.
lMocne MoOAKMYEeHVUA MUTaHWA He CHUManTe KOpMyc C YCTpOWCTBa — 3TO
onacHo!

[ina npenBapuTenbHON NPOBEPKN YCTPOMCTBA HEOBXOANMO:

1. BbinonHuTb MOHTax 1 yctaHoBky YT v anektpogsuratens (cm. enasy 3.1).

2. MopgkntounTb KNemMMmbl cornacHo cxeme (cm. puc. 3.2a un 3.26. (BaxHo! B cepun SSIP
yCTaHOBKa BHeLLHero 06BoAHOro KoHTakTopa obsi3atensHa).

3. CoeanHuUTb KreMMbl yrnpaBreHus COrnacHO ABYXMPOBOLHOW MMM TPEXMpOBOAHOW cxeme
ynpasnexus (cm. n. 3.3, puc.3.5).

4. MNopatb Ha YTl ceTeBoe HanpspkeHne (knemmbl R, S, T). MNocne nogknioyYeHns NuTaHus Ha
avcnnee JoIKHa NosiBUTLCA Haamueb: «oToBx». ocne 3Toro ycTpocTBo rotoBo k pabote. Ecnun
Ha [aucnnee mnosiBUMIOCL coobueHns o6 owunbke, Heobxogumo ob6paTuTbCA K pasgeny
«CoobujeHusi o cocmosiHuu YI[T».

5. Tlepentnn B napametp AO7 1 BBECTU 3HAaYeHME HOMMUHAMbLHOIMO TOKa 3fekTpoaBuratens,
KOTOpOe ykasaHo Ha 3aBofckon Tabnuuke. [nsa atoro:

* HaxaTb kHomnky «MeHto/BBoa» AN nepexofa B MEHIO NPOrpaMmMUpoBaHuS.

* lMpn nomowm kHonkn «MeHw/BBoa» nepentn Kk napameTpam rpynnsl A1, panee c
nomouysio kHorok A u W—k napametpy «AO7», B kOTOpOoM GyAeT ykadaH HOMMUHAMbHbIA TOK
YCTPOWCTBA NMaBHOrO Mycka.

* HaxaTb kHonky «MeHto/BBoa» Ans peaakTupoBaHus napamerpa.

¢ C nomouibld KHOMOK A 7] v BbICTABUTE HOMWHAnNbHbIA TOK, YKa3aHHbIN Ha
nacrnopTHOM Tabnnuke NCrNonb3yemoro 3neKTpoaBuraTens.
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* [1na noaTBepxaeHus elle pas HaxaTb kHonky «MeHio/Beogy.

e [1nAa BbIx04a U3 MEH0 NPOorpaMMUpPOBaHUS CHOBA HaXXMUTE KHOMKYy «Hasaay.

6. C nomoubto kHoMkM «[llyck» npov3BeauTe TECTOBbIN 3anyck anekTpogsuratens. [Ons
OCTaHOBa anekTpoAsuratens ncnonb3ynrte KHonky «>>/CTOlM».

MpumeyaHuna
* Heobxogumo ybeamTbcs B MPaBUMbLHOCTY HanpaBneHWs BpaLLeHus

anekTpogsuratens. Ecnu asnektpogBwratens BpawaeTca B obpaTHOM
HanpaBneHnn, HYXHO HaxaTb KHomnky «>>/CTOlM», OTKNOYUTL NUTaHWe c
YCTPOWCTBA MMaBHOrO Mnycka M MOMEeHsTb MecTamu nobble 2 asbl Ha
knemmax U, V, W.

+ Ecnu oanektpogsuratenb He 3anyckaeTcs [OOSDKHbIM - 0Bpasom,
cnenyet ybeamTbcsa B NpaBMIbHOCTY BbIGOpa pexuma 3anycka (nogpobHoe
onuncaHne pexuMoB 3arnycka nNpueeaeHo g arase 7).

* Ecnn kpytAwui MOMEHT B npouecce 3anycka HeaoCTaTOueH, B
pexvme MO HanpsbKeHUo credyeT YBENMUUMTL HamnpskeHve, a B pexuve
OrpaHn4yeHns MOMeHTa — YCTAHOBIEHHbIN TOK.

* B cnyyae nosiBneHvsi NOCTOPOHHEro WyMa, 3anaxa unm AbiMa, HyXXHO
HemeAfeHHO OTKMIOYUTL MNUTaHMe W NPOBEPUTb BO3MOXHYIO MPUYUHY
npobnem.

+ Ecnn B npouecce 3anycka unu paboTbl Ha Aucnnee nosiBUnach
Hagnucb 06 owmbke, NOCMOTPETL OMUCaHWe OWKNBKN MOXHO & 2rase 10.
[Mocne onpeAeneHnst NPUYKH ee BO3HUKHOBEHWS YCTPaHUTE HEUCTIPABHOCTb.
[Onsa cbpoca owmbkn Haxmute kHomky «>>/CTOlM».

« Ecnu TemnepaTtypa okpyxatowen cpegbl Huwke -30 °C, To oo Havana
QKCMnyaTaummn YCTPOMNCTBO MMaBHOrO Mycka HeobxoAuMo BbiAepxaTb npu
KOMHaTHOW Temnepartype B TedeHne 30 MUHYT.

!

4.2 MNMpoBepka cunosoun 4yactu Y

MpoBepuTb NNaBHbIM NyCKk BO3MOXHO C MOMOLLbIO ABYX BapuaHToB noakntoyveHus YI:

1. K gBuraTento manoi MoOLWHOCTW. B TeyeHue 3TOro Ttecta MOXHO NPOBEPUTL HACTPOWKM
3aWuThl YCTPOMCTBA MNMaBHOMO Mycka Ha BXOAaxX YMpPaBMeHWUS W peneliHbiX Bbixodax. OTOT
TECTOBbII PEXUM He MOAXOAUT ANA TECTUPOBAHUS NPOU3BOAMTENBHOCTU MIABHOrO Mycka unm
NraBHOro OCTaHOBA.

BHumanume!

Korma Ttectupyetcs YIIM c¢ Hebonbwum puratenem, Heobxoammo
ycTtaHoBuTbL napameTp AQ7 (HOMUHanbHbLIA TOK 3nekTpoasuratens 1)
B MUHMMarbHO BO3MOXHOE 3Ha4eHue.

HoMuyHanbHbIN TOK TECTOBOro ABuraTensi coctaBnsieT kak MuHuMym 30 % OT MUHUManbHOro
HOMWHaNIbHOro TOKa YCTPOWCTBa MMaBHOrO mnycka (CM. MWHUMAsbHblE U MakcuMarnbHble
HacTpoliku Toka B napameTtpe AQ7).

2. TakKke MOXHO MPOTECTMPOBaTb CBOK CUCTEMY Ha pPabOTOCMOCOGHOCTb, MOAKIOYMB TpU
namnbl HakanveaHus ot 100 BT go 200 BT no cxeme «3Be3fda». HyXHO y4ecTb, YTO BbIXOOHOW TOK
O6yneTt oyeHb man, u YIMIM 6yget curHanuavpoBaTb 06 owmbke (0OpbIB BbIXOAHOW (hasbl) U
OCTaHaBnMBaTbCs, MO3TOMYy HeobxoauMo Wu3MeHuTb B napameTtpe B16 penctBue npu
cpabaTtbiBaHUM 3aLLMThI NPY NOTEPE BbIXOAHOMN hasbl) 1 NOCTaBUTL 3HaYeHUe 1 (UrHopupoBaHue).
YIMM nepectaHeT coobwatb 06 owunbke. Mocne 3anycka YT namnbl HakanuBaHUsi OOIKHbI
HayaTb MOCTENEHHO pasropaTtbCs, a Mocne Bbixofda fammn Ha MonHyt MolyHocTe, YT gomkHo
NepeknoYnTb NUTAHUE Harpy3ku Yepes bannacHbI KOHTaKTop.



L1 L2 L3

u \ w
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Puc. 4.1 — lNodknroyeHuUe namn HakanueaHus K 8bixody YT

naBa 5. Akceccyapbl

5.1 NaHenb ynpaBneHus

5.1.1 DyHKUMOHaNbHOE Ha3Ha4YeHue

Cepuist ocHalLeHa pyCCKOSI3bIYHOM MaHEeNbIo YNPaBeHUst C XXUOKOKPUCTaNIMYecknuM aucrnneem
(LCD), koTopasi siIBNSieTCSi BbIHOCHOW. YCTaAHOBWTb MaHernb Ha LKad MOXHO MpU MOMOLLM
YAMUHUTENBHOTO Kabens 1 MOHTaXHoW pamku. BHelwHWiA BuA naHenu nokasaH Ha pucyHke 5.1, a
HasHa4eHWe KHOMOK U CBETOAMOA0B onuncaHo B Tabnuue 5.1.

INSTART

YKK-aucnnei
FoToB PaGora Owwmbka
CseToaumoabl o ) [
Beepx
Hazap > @ ':E;E < Beop
Myck > @ % < Cron/C6poc
% 4 BHua

Puc. 5.1 — LCD-naHerns cepuli SSIP/SBIP

Tabnuvua 5.1 — HasHauyeHune kHoOMok 1 ceetoanoaa naHenu SSIP/SBIP

HasBaHue OnucaHue

Bxoa B MeHto, Bbl60p napameTpoB, COXpaHeHNe HOBOIro 3Ha4eHusA

Merito/Beon napameTpa.

27 . _
instart-info.ru
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Bbixog 13 MHHOPMALMOHHOIO MEHIO, BbIXOA U3 MEHI0

Hasan nporpamMMupoBaHusi, Bo3BpaT 6e3 COXpaHEHNsI U3MEHEHWIA.

Mpw nepexofe B MEHI0: HaBUraumsi Mexay napametpamu
AnY MHOPMALIMOHHOTO MEHIO UM MEHIO MPOrPaMMMPOBaHUs,

M3MeHeHWe 3HayeHust napameTpa.

Ha rmaBHOM aKkpaHe: nepekmnoyeHre Mexay napameTpamu.

Myck 3anyck anekTpoaBuUraTensi.

OcTaHoB anekTpoasuraTens/copoc owmnobok;
>>/CTon lMepemelueHre kypcopa.

Bkn.: anektpoasuratens B octaHoBe, YTl roToB k 3anycky;

[oToB Bbikn.: Ha YT Bo3Hukna owmbka, unu YT HaxoguTcs B pexmme
paboTbl.
Pa6ota Bkn.: YIIN B paboyem cocTosHuu;

Bbikn.: YTIM ewwe He nepeluno Ha paboTy Yyepes Gannac.

Bkn.: Ha YT Bo3HMKNaA OLLIMOKa;

Oumbka BbIkn: owmnbok HeT.

Ha pucyHke 5.2 nokasaHbl rabapuTtHble pa3mepbl naHenu SSIP/SBIP-KP, a B Tabnuue 5.2
npuBeAeHbl NX 3HAYEHUSI.

/4 r

O O O
ORORO

[

—

Puc. 5.2 — MabapumHsbie pa3mepsbl naHenu SSIP/SBIP-KP
Tabnwuua 5.2 - Paamepbl naHenu ynpasnexusi SSIP/SBIP-KP

L, mm B, Mmm I, Mm L1, mm B1, mm M, mm
95 117 30.4 - - 18.4

CTeneHb 3aLi1Tbl MaHenNu ynpasrieHusl, BoIHECEHHO Ha Lwkad — IP42.

5.1.2 Oucnnen

Ha pycckosasbiuHbin gncnnen LCD-naHenu BbIBOAWUTCA pasnuyHas MHOPMaLus O COCTOSHUM
yCTpOWCTBa nraBHOro nycka. B npouecce nnaBHoro nycka, paboTel Yepe3 Ganinac Wnu nraBHOro



ocTaHoBa oTobpaxaeTtcsi coctosiHue YT («roToB», «nyck», «paboTa», «OCTaHOB»), a TaKke
BbIXOAHOW TOK MO TpeM da3am.

5.2 MOHTaXHble KOMNJEeKTbl U yﬂ,ﬂMHMTeanbllﬁ Kabenb

[ina kpenneHusa naHenu Ha Aepb LKada HeobX0AMMO NCNONb30BaTbh MOHTAXHbBIN KOMMIEKT,
KOTOPbIN COCTONT U3 MOHT&XHOW paMKkn 1 yanuHuTensHoro kabens IN-EC, gnvnHa koToporo MoxeT
BapbupoBaTtbcs (8o 3 m). Ha pucyHke 5.3 nokasaH BHELIHWI BWO MOHTaXHOW paMKu 1 ee
rabapuTHble pa3mepsl.

N
-

Puc. 5.3 — BHewHut 8ud u 2abapumHbie pa3amepbl MOHMaxHou pamku SSIP/SBIP-MK
[[abapuTHble N yCTaHOBOYHbIE pa3mMepbl MOHTaXXHOW paMKmM yka3aHbl B Tabnumue 5.3.
Tabnuua 5.3 — Paamepbl MoHTaxHoW pamku SSIP/SBIP-MK
L1, mm M, mm
105 127 195 98.4 120.4 16.5

L, mm B, mm I, Mm B1, mm

MnaBa 6. UHCTPYMEHTbI MOHUTOPUHIa

MapameTpbl MOHUTOpWHIa HaxoAsTcs MeHio, rpynna G7 MoHuTopuHr. Bce napameTpbl
MOHUTOPUHIa ykasdaHbl B Tabnuue 6.1. Ha rmaBHOM 3kpaHe Mo ymornyaHWio oTobpaxaroTcs
3Ha4eHus Toka no casam.

Tabnuua 6.1 — MNapameTpbl MOHUTOPUHIA

Homep napametpa 3HaueHune Avana3soH
G01 Tok ¢pasbl U 0.0 A~6500.0A
G02 Tok dpasbl V 0.0 A~6500.0A
GO03 Tok dpasbl W 0.0 A~6500.0A
G04 HanpspkeHne UV 0.0 B ~1000.0B
GO05 HanpsikeHne VW 0.0 B ~1000.0B
G06 Hanpsi»kenne UW 0.0 B ~1000.0B
GO7 Temnepatypa paguaTopa casbl U 0.0°C ~100.0°C
G08 Temnepatypa paguatopa casbl U 0.0°C ~100.0°C
G09 Temnepatypa paguatopa ¢asbl U 0.0°C ~100.0°C
G10 CocTosiHME Knemm 0-1
G11 YacToTa cetn Olu~100Ty
G17 O6Lee Bpems paboTbl YT 04 ~65535y
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MmaBa 7. Pexumbl 3anycka un octaHoBa

7.1 ®dyHKUMM 3anycka, ocTaHoBa U copoca owmnbok

B yctpoiicTBax nnaBHoro nycka cepuv SSIP/SBIP peanu3oBaHo 3 OCHOBHbIX criocoba
ynpasnenusa YIIT:

* Vcnomnb3ys KHOMKM Ha naHenu ynpasnenus YTI1.

* YpaneHHoe ynpasfieHne C NOMOLLbIO NOAKIOYEHNS LdPOBBIX KNEMM.

* [logkntoyeHue n ynpasneHne no KOMMyHuKaLMoHHoMy npotokorny ModBUS RTU.

MepeknioyeHre mexay cnocobamu ynpaBrieHusi peanmusyeTcsi C NMOMOLLbI0 peaakTUpoBaHuUs
3HayeHus napameTpa A02 (cm. onucaHue napamempos Anst NOAPOGHON MHdOPMaLuK).

7.1.1 YnpaBneHue 3anyckom u octaHoBom [

[insa 3anycka anekTpoasuratens nosib3oBaTenlb MOXET UCMOoMb3oBaTh KHOMKy MYCK Ha naHenn
ynpaBreHusi, Unu MNOAKMIYEHHblE BHELLHWE UMPOBbIE CUrHambl, UMW KOMaHa4y Ha 3anyck c
KOMMYHMWKaLMOHHOrO NpoToKoNa (cornacHo HacTponke napametpa A02). MNocne nogayn komaHabl
3anycka, YN HayvHaeT nnaBHbIN pa3roH O[] B COOTBETCTBUM C PEXVMMOM, YCTAHOBMEHHOM B
napametpe AO1.

OctaHoB 3[] ocywlecTBnsietca Takke nopadverd komaHgbl CTOIN ¢ nomoubto
COOTBETCTBYIOLLEW KHOMKU Ha NaHenu ynpasreHusl, Unum nofayv BHeLHero LMdpoBoro curHana
OCTaHOBa, WM Modayn KOMaHAbl Ha OCTaHOB C KOMMYHUKALMOHHOTO MpPOTOKOMa (COrnmacHo
HacTponke napametpa A02). [puratenb HayHeT 3aMeAnsATbCH B COOTBETCTBUW C BPEMEHEM,
BblbpaHHOM B napametpe A11 (T.e. ecnu 3HaveHve napametpa A11 otnmyHo ot 0, TO
peanusyeTcsi pexuM MNaBHOTO OCTaHOBa, a ecnu 3HadveHwe napametpa A11 pasHo 0, TO
peanu3yeTcs pexum oOCTaHOBa Mo MHEPLMN).

KomaHpa aBapuiiHoro octaHoBa MoXeT OblTb NoJaHa Ha BHELUHWE KnemMMbl ynpasneHus YIIl
COrnacHo ABYXNPOBOAHOM UM TPEXNPOBOAHON Cxeme noaknodeHus (cm. . 3.3).

Mpy nomyveHun curHana asapuiHoro octaHoBa, Y[ OTKNIOYWT HanpskeHue nUTaHus C
asuratensi, U Asuratens OyaeT ocTaHoBneH no wHepuuun. Ons cbpoca aBapuv HeobxoauMmo
HaxaTb KHomky «>>/CTOl» wunu nogatb komaHay «CBPOC» BHelwHVWM curHamom (cornacHo
HacTpovike napameTpa A02).

7.1.2 YnpaBneHue Heckonbkumu 3

Cepuu ycTponcte nnasHoro nycka SSIP/SBIP nossonstoT HacTpauBaTb O Tpex HabopoB
napameTpoB anekTpoasuratenen. ns aToro Heo6xoAMMO BBECTU CreayioLme AaHHbIE B MEHIO:

* A02: 1 kneMMHOe yrnpaBreHue;

» AO05: BbIGpaTh konM4ecTBo anekTpoasurateneit (1,2 nunu 3. MNo ymonyaHuio BbibpaH 1 Habop
napametpos 3[1);

» CO03: 3 (MepekntoyeHune Ha 302);

» CO04: 3 (MepekntoveHune Ha 3O3);

Takke Heob6XxoaMMO BBECTY NapaMeTpbl NeKTPOABUraTENEN:

» A06-A11 - ons nepsoro 3[;

* A12-A17 — pnsa sToporo 3f;

* A18-A23 — ansa Tpetbero M.

MepeknioyeHre mexay Habopamy napamMeTpoB OCYLLECTBMASETCS NpU MOMOLUM LMPpOBbIX
KneMm cnegyoym obpasom:

1. Ecrm «koHTaktel DI1, DI2 u Com He 3amkHyTbl, Y[l 6ygeT wcnonb3oBath
napameTpbl O1.

2. Ecnu koHTakt DI1 nogkntoyeH k Com, a DI2 He 3apeiictBoBaH, Y[ 6ynet



ncnonb3oBaTb NnapameTpbl 302.
3. Ecnu koHTakt DI1 He 3apgeictBoBaH, a DI2 nogknioveH k Com, YIIM 6yget
ncnonb3oBaTb napameTpbl 3.

7.2 Pexxnmbl 3anycka

7.2.1Pexum orpaHM4yeHUss MOMeHTa

Pexunm orpaHnveHns MoOMeHTa peanuayetcsa npu 3HadeHun napametpa A01 = 2.
YcTaHaBnvMBaeTca BepxHee OrpaHuveHue nyckoBoro Toka (napametrp A06 — ana 31),
BO3HMKatoLLEero B npouecce pasroHa anektpoasuratens — Y[ 6yaeT orpaHnumBath TOK A0
nonHoro pasroHa 3[1 n nepexoaa Ha 6annac.

BbixogHol Tok

OrpaHnyeHne
NYCKOBOIoO Toka

HomuHanbHbIA
TOK

0 o

Puc. 7.1 — pachuk 3agucumMocmu moka om epemMeHu

Ha pucyHke 7.1 nsobpaxeH rpaduvk M3MeHeHUss Toka OT BPEMEHU B PEXUME OrpaHuveHus
MOMeHTa. |1 — 3TO 3HayeHMe OrpaHuyYeHuss MyckoBoro Toka. lMpu nycke HanpshkeHue ObICTPo
HapacTaeT [0 Tex Mop, Nnoka TOK He JOCTUIHET 3HaYeHus orpaHnyeHnst nyckosoro Toka |1. Mocne
3TOro, No Mepe pasroHa 3nekTpoaBuUraTensi, BbIXOAHOE HanpskeHue NoCcTerneHHo yBenuymBaeTcs,
nogdepXvBasi TOK Ha MakcMmarbHOM 3HadeHun. Korga anektpoaBuratenis pasroHUTCS 40 CBOEN
HOMUHAsbHOWM CKOPOCTH, MPOUCXOANT Pe3kuii cbpoc Toka A0 HOMUHAMNBHOTO 3HaYeHust le 1 nepexon
Ha Barnac.

MpumeyaHue
—_— Tok MOXeT He pJocTuraTb YCTaHOBIEHHOMO 3HAYeHWsi OrpaHnyeHust
—_ MyCKOBOro TOKa MpW He3HauuTenbHOW Harpyske, WUnvM ecrnu yCTaHOBIIEHO

CITULLKOM BbICOKO€ 3Ha4yeHune orpaHn4eHmna nyckoBoro Toka. [aHHbIN pexvum
06bI4HO ncnonb3yeTcqd B Criydae, Koraa Tpe6yeTc94 XeCTKOe orpaHudeHune
MakCcuMarbHOro 3Ha4eHuA nyckoBOro Toka.
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BHumaHue!

[TycKkoBON MOMEHT, pa3BMBaeMbIi AneKTpoABUraTenem, nponopuyoHaneH
KBagpaTy MyCKOBOro TOKa, OrPaHWYEHHOro 3a CHeT NMPUMEHEHMUS YyCTPONCTBa
NnaBHOro nycka:

= Mo (- )
rae: Mn — nyckoBor MOMeHT; MH.n. — HOMVIHaJ'IbeIVI MyCKOBOW MOMEHT;
I — nyckoBOoW TOK, OrpaHUYEHHbIM 3a cveT npumeHeHns YTIIIT;

IH.N. — HOMWHaMNbHbLIN NYCKOBOW TOK NPU NPSMOM NycKe 3neKTpoasuraTens.
Ortctoga cnepyer, 4To npu ucnonbs3osaHum YT HeobxoamMmo ycTaHaBnmMBaTh
Takoe 3Ha4yeHue MyckoBoro Toka (napametp A06), npu KOTOPOM MyCKOBOW
MOMEHT OyfeT npeBbillaTb MOMEHT Harpysku. Ecnu B npouecce pasroHa
MOMEHT Ha Barny 3NeKTPOABUraTens OKaXXeTCs MEHbLLE MOMEHTa Harpysku,
MeXaHWN3M He Pa3roHNTCS 40 HOMUHANBbHOWM CKOPOCTY.

7.2.2 Pexxum nycka no HarnpsKeHuto

Pexum nycka no HanpsxeHuio peanuayeTcs npu 3HaveHnn napametpa A01 = 1.
BbixogHoe HanpspkeHve

A

HomuHaneHoe Ue

HanpskeHve 3]

YcTaeka U1
HanpsKeHns

Bpems
0 >

t
Bpems nnasHoro nycka
Puc. 7.2 — I'pacbuk 3agucumocmu 8bIXOOHO20 HarpsiXXeHUs1 0m epemMeHuU

Ha pucyHke 7.2 nokasaH rpaduk U3MEHEHWsi BbIXOAHOrO HanpshkeHusi oT BpemeHwu. Koraa
npousBefeH Nyck anekTpoaBuUraTensi, u BbIXOAHOW Tok He npesbilwaeT 400 % OT HOMUHAaNLHOrO
TOKa 3NeKTPOABUraTens, BbIXOAHOE HaMpshKeHne yCTPoMCTBa NaBHOro nMycka ObICTpPo Bo3pacTaeT
0o 3HayeHust ULl (perynupyetcsi napametpom A08 - nyckoBoe HanpsikeHve 301). 3atem
HanpshkeHue MraBHO MOBbILLAETCS A0 HOMUHANbHOTrO 3HaveHus Ue, 1 anekTpoaBuratens ninaBHO
pasroHsieTcsi A0 CBOEN HOMWHanbHOW CKOpPOCTW.  3aTeM  MNpOoM3BOAWTCS  BKIHOYEHWE
HannacHoro KoHTakTopa, M MpoLecc 3arnycka 3aBepLuaeTcs.

Bpemsa pasroHa t (perynupyetca napametpom A10 — BpeMs MOBbILEHVS HaMNpsPKeHWs)
onpefensieTcs 3MNUPUYECKUM MyTeM, UCXoAs W3 paboTbl YCTPOWCTBA MMaBHOTO Mycka Co
CTaHAapTHOW Harpyskoi. Mpu nnaBHOM pa3roHe anekTpoABuUraTenst yCTPOMCTBO NMaBHOrO Mycka
KOHTpONMUpyeT He BpeMsi pasroHa t, a BbIxoAHOe HanpsbkeHue, obecnevmBasi NnaBHbIA POCT
CKOpPOCTM anekTpoasuratens. [MoaTomy npu nerkon Harpy3ke Bpemsi pa3roHa MoXeT ObiTb Kopoye
YCTaHOBMEHHOr0 BPEMEHW NMaBHOIO Mycka Npu CoOXpaHeHUn TpebyemMon NnaBHOCTM nycka. Pexum
pamnbl MO HAMNPSHKEHWIO ABMNSIETCS PEXMMOM, UCMOSb3yeMbIM Mo ymMonyaHuio. OH npuMeHsieTcs B
cnyyasx, korga TpebyeTcs obecneunTb BbICOKYIO MMaBHOCTb Mycka MpPU OTCYTCTBUM XKECTKUX



OrPaHNYEHWI MO MYCKOBOMY TOKY.

7.2.33anyck ¢ pbiIBKOM

Pexum 3anycka pbIBKOM peanunsyeTcs npy ycTaHOBKe 3HadveHust napametpa A03 oTnn4YHbIM OT
Hyns. [aHHbI pexum UCnonb3yeTcst B Cryvae, €Cr HavanbHOro MOMeHTa HedoCTaTO4YHO ANs
NpeofoneHns CTaTU4eCcKoro TPEHUs CKOMbXEHWS BO BPEMS 3anycka. [Ins 9Toro HanpshkeHve pesko
MOBbILLAETCA A0 HOMWMHANbHOIO Ha KOPOTKOE BPEMs B CaMOM Havarne 3anycka, a ganee nyck
NPOU3BOANTCA B PEXMME OrPaHNYEHNs TOKa UM B PEXMME MO HaNpsXKeHUIo.

7.3 MeToabl ocTaHOBa
7.3.10cTaHoOB BbioErom

Pexum octaHoBa BbiGerom peanuayeTtcs npu aHaveHnm napametpa A11 = 0.

OcTaHoB BbIGEroM (MnM OCTaHOB MO WHepuuW) npeacTaBnseTcss cobort  cBoboaHbIN
MexaHn4eckuin octaHoB. YT He KOHTPONMPYET NPOLIECC TOPMOXEHUST, B MOMEHT nogayv KOMaHAbl
Ha OCTaHOB OTKMYaeTcs GanacHbI KOHTAKTOP, CHUMAETCsl HanpshkeHne ¢ aneKkTpoasuraTens, u
OH OCTaHaBNMBAETCS MO MHEPLMM 32 BPEMS], ONpeaensieMoe ero MexaHn4eckon Harpy3Kom.

MpumeyaHne
— Ecnun nnaBHbIi ocTaHOB He TpebyeTcs, TpebyeTcs npMMeHeHWe ocTaHoBa
—_— BblBGerom, T.K. 3TOT pexvm npoaneBaeT CPOK CyxObl YCTPOMCTBa NMaBHOIO

nycka B CUy TOr0, YTO MIHOBEHHbIE UMMYIbCHbIE BbIOPOCHI TOKa MPU TSHKENomn
Harpy3ke He byayT gerictBoBatb Ha YII. Ecnv ogHO yCTPOWCTBO MMaBHOMO
nycka WCnonb3yeTcs C ABYMsI 3reKTpoABUratensiMm OfHOBPEMEHHO, TO
06513aTeNbHO UCMONb30BaHME PEXUMa OCTaHOBa BblIGEroM.

7.3.2 MNnaBHbIK OCTAaHOB (OCTaHOB C JIMHEWHbIM CHUXEHUEM
HanpsXxeHWA)

Pexvm nnaBHoOro octaHoBa peanuayeTcs npy 3HaveHun napameTtpa A11> 0.
BbIXO,D,HOE HanpAxeHwe

HomunaneHoe Ue
HanpskeHwe 3

Ycravoska U1
HanpskeHUs

- Bpems

Bpemsi nnasHoro octaHoBa

Puc. 7.3 — paghuk 3agucumocmu 8bIXOOHO20 HaIMpPsKEeHUs1 Om 8peMeHU

Ha pucyHke 7.3 nokasaHa 3aBUCUMOCTb BbIXOAHOIO HampshkeHust OT BpemeHu. B
[aHHOM pexume npu nopjave komaHabl Ha octaHoB, Y[ nepeknovaetcs ¢ Gannaca Ha
TUPUCTOPbI U NNABHO CHWDKAET BLIXOAHOE HampspkeHve BrnoTb A0 YCTaBKM MO HanpshkeHuto U1
(onpepensietca napametpom AO08 — orpaHuMYeHMe MyCKOBOrO HampshkeHWs) 3a Bpems NnaBHOro
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octaHoBa T1 (onpegensietcs napametpoMm A11 — Bpems nNnaBHOro OCTaHOBa), a 3aTeM CHUMaeT
HanpskeHue ¢ anekTpoasuratens. [lanbHenwee TOPMOXEHNE NPOUCXOANUT MO UHEPLIUK.

MpumeyaHue
—_— Pexum nnaBHOro octaHoBa aKkTUBUPYETCA TOMbKO [Aff WMHEPLMOHHbIX
—_ Harpysok. Ecnun oueHoYHble 3Ha4YeHus MOMeHTa uHepuum meHblue 20 %,

TO pPeXxuMm niiaBHOro OCTaHoOBa He aKTUBUPYETCA.

7.4 CneynanbHble NPUMEHEHUs

7.4.1MapannenbHbIi 3anyCK HECKONbKUX 3NeKTpoaBuraTenen

Ecnn coBokynHas  MOLUHOCTb  HECKONbKMX  anekTpoasuratenen MeHee 80 % ot
HOMWHAmNbLHOM MOLLHOCTU  yCTPOWCTBA MNaBHOrO MNycka, anekTpogsuratenu MoryT  ObiTb
npUcoeavHeHbl K yCTPOMCTBY napannenbHo. [Npu aTom HeobxoanMOo AOMOMHUTENBHO obecneynTb
KakObli aneKkTpoasuraTesnb yCTpOMCTBOM TEMNSIOBOW 3aLUMUTbI.

7.4.2 Ucnonb3oBaHMe YCTPOWUCTB 3awWuTbl OT WMMYSbCHbIX
nepeHanpsxeHun (Y3UM)

TpebyeTcs ycTaHOBKa YCTPOMCTB  3alUMTbl OT  WMMYMbCHbIX  MEpPEHanpspkeHnn B
criyyasx pucka BO3[AEWCTBMS TPO30BLIMU paspsigaMu UM UHbIMKM  bakTopaMu, TakuMK  Kak
nepeHanpsikeHve B cetu, Opockv Toka M T.n. [eTanu MCcnosib3oBaHWs CM. B PYKOBOACTBE MO
npumeHennto Y3UI.

7.4.3 Pene HanpsikeHUs

B npouecce nnaBHOro 3anycka anektpoAsuratens 3awmrta YIMI oOT NOBbILWEHHOMO K
MOHWPKEHHOTO HanpshKeHWs He akTuBHa. [ins npefoTBpalleHns aBapuiiHbIX cuTyauun Tpebyetcs
yCTaHOBKa pene HanpsbkeHust (Tpebyemas yctaBka HanpshkeHus — 380 + 20 %).

Mnaea 8. MeHro nporpammupoBaHus

MeHi0 NporpaMMMpoBaHUsi MOXET 6blTb W3MEHEeHO Kak B PEeXUMMe OCTaHoBa, Tak U B
pexvme pa6oThbl. JTiobble U3MeHeHWst ByayT NpUMEHeHbl HeMeaneHHo, faxe BO Bpemsi paboTbl
YCTPOWMCTBA NMaBHOro nycka.

8.1 HaBurauma w pepakTMpoBaHue MapaMeTpoB B MEHI0
nporpaMMmupoBaHus

MeHI0 MporpamMMMpOBaHMst  UCMOMb3yeTCss Ot MPOCMOTPa U M3MEHEHUs NapaMeTpoB,
onpegensiowmx paboTy yCTporUcTBa NnaBHOroO nycka. [ns AocTyna K MEH NporpaMmMupoBaHiust
Ha OCHOBHOM 3KpaHe HaxxmuTe KHomnky «MeHio/BBoa». HaBurauus no MeHo NnporpaMmMupoBaHus:

+ [Ins HaBUraummn Mexay napameTpami MeHio nporpammuposanHns — kHorki Ak .

* [Ins pedakTUpoBaHUsi 3HAYEHWs] MapamMeTpa MEHI0 MpOorpaMMMpPOBaHUS —  KHOMKa
«MeHto/Beoay.
o [na un3MeHeHus 3HayeHuss napameTpa — KHOMKU AV (npn aTom 3HaveHve

pedakTypyemoro napameTpa MuraeT Ha gucnnee).
* [1na nepemeLlleHns mexay paspsgamu — kHonka «>>/CTOlMy.
+ [N coxpaHeHnsa HOBOro 3HayYeHWst napameTpa — kKHorka «MeHio/Bsoay.
» [nsi Bo3BpaTa 6e3 coxpaHeHust UBMEHEHUI — kHorKa «Ha3zaay.
» [Ins BbIXOA@ U3 MEHI0 NPOrpaMMUpPOBaHNs — KHomnka «Hasagy.



Howmep
napa-
meTpa

A01

A02

A03

A04

A0S

A06

A07

8.2 NMapameTpbl MEHIO NporpaMMupoBaHus

Tabnuua 8.1 — On1caHne NnapameTpoB MEHIO NPOrPaMMU1POBaHNS

HasBaHue OwvanasoH CraHgapTHoe
napameTpa HaCTPOWKMN 3Ha4eHue

A1 MapameTpbl nycka/ocTaHoBa

1: Mo HanpspkeHnio | 1
Pexwvm nycka 2: o MoMeHTy

1: Knemmbl 2
ynpasrneHusi

2: MNaHenb

ynpasrneHusi

3: ModBUS RTU

Pexum ynpasrieHua

0.0c~05¢c 00c
Bpewms pbiBka
1¢~999c 1c
3apgepxka 3anycka
1:1 1
2:2
CTyneHu nycka 3:3
(KonnyecTBo
anekTpoasurartenem)

2.0 ~ 5.0 (oT IHOM) 35

OrpaHuyeHue nyckoBoro
Toka 911

1TA~1260 A B
3aBVICUMOCTH

HomuHanbHbI Tok 31 OT mMoaenu

OnucaHue
napametpa

Pexuvmbl nycka noapobHo
onucaHsbl B 11. 7.2 pyKkoBOACTBA Mo
aKcnyaTauum.

YcraHaBnmBaeTCs UCTOYHUK
KOMaHA Ha nyck 1 OCTaHOB
anekTpoasuratens. BoamoxHbl 3
OCHOBHbIX crocoba ynpasneHus:
C KHOMOK MaHenu ynpaeneHus
(3HayeHwve 2), ynaneHHoe
ynpasrieHne C NMOMOLLbIO
3aMblKaHWsi COOTBETCTBYHOLLMX
Knemm ynpasneHus (3HaveHue 1),
Unu ynpaeneHne ¢ NoMoLLbo
KOMMYHUWKaLMOHHOrO NpoToKona
ModBUS RTU (3HauveHue 3).

YcraHaBnvBaeTcs BpeMs pbiBka B
pexume 3anycka ¢ pbiBkom. pun
3HayeHun 0 (No ymonyaHumio)
3anyck npoussoautcsi 6e3 pbiBka.
Mocne nonyyeHnst koMaHapl Ha
3anyck, YTl 3anyckaet aBura-
Tenb C 3a4epPXKKON, yCTaHOBIEH-
HOV B 9TOM NapameTpe (B CEKyH-
Aax)

Bo3moxHO ncnonb3oBaTh A0 Tpex
aBuraTtenen ¢ pasHbiMn Habo-
pamu napameTpoB. [Npu Bbibope
3HaveHusa «1» napameTpbl BTOPO-
ro v TpeTbero Apuratens He
3apencTBytoTcs. MNogpobHee — cm
n7.1.2

YcTaHaBnunBaeTcs koaduLMeHT
OrpaHun4eHuns MyckoBOro Toka (oT
HOMMWHaIIbHOrO TOKa 3MeKTpo-
nsuratens). NMapameTp ucnonb-
3yeTcsl B pexumMe nycka rno
MOMeHTY (cm. 1. 7.2.1
PYKOBOZCTBA MO 3KCnyaTaumum).
YcraHaBnmBaeTcsi HOMVHasbHbIN
TOK MCMOMb3yEeMOro 3NeKTpo-
npuratens 1. 3ToT napameTp
obszaTeneH K UsMeHeHuio npu
1Cnonb3oBaHUN ANEKTPO-
ABuraTensi, TOK KOTOPOro He
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A08

A09

A10

A11

A12

A13

A14

30 % ~ 70 %

nchOBOG Hanps>xeHne
a1

20 % ~80 %
HanpsixeHne

Topmoxenus 91

2c~60c

Bpems nycka 31

0c~60c

Bpewmsi octaHoBa 31

2.0 ~ 5.0 (oT IHOM)
OrpaHuyeHne nyckoBOro

Toka 912

1A~1260 A
HoMuHanbHbIN Tok 912

30% ~ 70 %
[MyckoBoe HanpskeHue
oa2

30 %

30 %

20c

B
3aBUCUMOCTU
OT MmoAenn

30 %

coBMafaeT Co CTaHAAPTHbBIM
3HaYeHneM AaHHOro napameTpa.
YcTaHaBnmBaeTCcs 3Ha4YeHne
HayvanbHOro HanpPsXeHns B
NpoLeHTax OT HOMUHANbHOro
HanpsKeHWst yCTpoucTBa
nnasHoro nycka. MNapameTtp
ncnonb3yeTcs Npu 3anycke no
HanpskeHwo (cm. n. 7.2.2
pykoBOACTBa MO 3KCMyaTaumm).
B cniyyae Tspkenon Harpysku
yCTaHOBUTE 3Ha4YeHWe J4aHHOro
napametpa 40 % wnu Bbile.

[MapameTp 3agencTBoBaH TOMbKO
cnyyae, ecnv 3HayeHue
napametpa «Bpemsi octaHoBa
O[» oTNNYHO OT Hyns.
YcTaHaBnvBaeTcs ypoBeHb
HanpshkeHns B KOHLIe npoLecca
TOPMOXEHUS.

YcTaHaBnvBaeTcs MakcumarnbHoe
BpPEMSI, B TEYEHNE KOTOPOro
YCTPONCTBO MIIABHOrO Mycka
OyaeT NMHeNHo NoBbILWaTh
HanpshkeHne Unu KpyTALLWIA
MOMEHT [0 JOCTUXEHMS
npeaenbHoro 3HavyeHus
MyCKOBOrO TOKa.
YcTaHaBnvBaeTcs Bpems, 3a
KOTOpoe aneKkTpoaBuraTenb
OyZeT nnaBHO OCTaHaBMNMBATLCS
[0 NMOSTHOro OCTaHOBa ABUraTens.
Mpwu 3HaveHun «O» Bynet
peanv3oBaH pexum ocTaHoBa no
nHepumm (cm. n. 7.3.2 pyKoBOA-
cTBa Mo akcnnyartauuu). Pexum
NNaBHOrO OCTaHOBa aKTUBM-
pyeTCcs TOMbKO AN UHEPLMOHHbIX
Harpy3ok. Ecnu oueHouHble
3HaYeHNs1 MOMEHTa UHepLun
meHbLue 20 %, TO pexumM nnaBHO-
ro OCTaHOBa HE aKTUBUPYETCS.
YcraHaenvBaeTcs KoadhdULMEHT
OrpaHnYeHuUsi MyCKOBOIO 3N1EKTPO-
neuratens 2. CM. onncaxue na-
pameTpa A06

YcTaHaBnMBaeTCs HOMUHAnNbHbIN
TOK UCMOMb3YEeMOro 3reKTpo-
nsuratens 2. Cm. onuncaHve na-
pameTpa A07.

YcTaHaBnvBaeTcs 3HaveHne
HavanbHOro HanpsHkeHus
anekTpoasuratens 2. Cm.
onucaHue napametpa A08.



20 % ~ 80 % 30 % YcTaHaBnvBaeTcs 3HaveHne
HanpspkeHue HanpshkeHUst TOPMOXEHUSI
TopMOXeHus d02 anekTpoaguratens 2. Cum.
onucaHune napameTtpa A09.
2¢c~60c 20 ¢ YcTaHaBnvMBaeTcs BpeMsi nycka
A16 Bpewms nycka 302 anekTpoasuratens 2. Cm.
onucaHune napametpa A10.
0c~60c Oc YcTaHaBnuBaeTcs Bpemsi
A17 Bpewmsi octaHoBa 32 OoCTaHOBa anekTpoasuraTens 2.
Cwm. onucaHue napametpa A11.
2.0 ~ 5.0 (oT IHOM) 3.5 YcraHaBnmBaeTcs KoapULNEeHT
OrpaHu4yeHne nyckoBoro OrpaHUyeHusi MycKoBOro
Toka 93 anekTpoasuratens 3. Cm.
onvcaHne napamvetpa A06
1A~1260 A B YcTaHaBnnBaeTCcs HOMUHanbHbIN
3aBUCUMOCTM | TOK UCMONb3yEeMOro 3eKTpo-
oT Moaenu nsuratens 3. CMm. onucaxue na-
pameTpa AO7.
30% ~70 % 30 % YcTaHaBnvBaeTcs 3HavYeHue
[MyckoBoe HanpskeHne HayvanbHOro HanpskeHUs
303 anekTpogguratens 3. Cm.
onvcaHune napametpa A08.
20 % ~ 80 % 30 % YcTaHaBnvBaeTcs 3HavYeHue
Hanpsixenne HanpsiKeHWsi TOPMOXEHUS
TopMmoXeHust 343 anektpogguratens 3. Cm.
onuncaHue napametpa A09.
2c~60c 20c YcTaHaBnvBaeTcs Bpems nycka
A22 | Bpewms nycka 913 anektpogsuratens 3. Cm.
onvcaHune napametpa A10.
0Oc~60cC Oc YcTaHaBnuBaeTcs Bpemsi
A23 Bpewms ocraHosa 913 OCTaHOBa anekTpoasuratens 3.
Cwm. onuncanve napametpa A11.

A15

A18

A19 HomuHanbHbI Tok 303

A20

A21

B2 O6wme HacTponku*

* MapameTpbl AaHHOW rpynmbl ABASIOTCA CEPBUCHBIMU U HE TPEOYIOT M3MeHeHWI. [Ina namMmeHeHns napameTpoB
notpebyeTcs BBECTU Naporb, Npn HeobxoanmocTy obpatuteck B cnyxby TexHuueckon nogaepxkn INSTART.

BO1 Brok. napameTpos 1 PasbnokupoBaHbl | 1 Tonbko YTeHue
2: 3abnokvpoBaHbl
BO2 BuiGOp si3bika 1: KI/ITaVICIfI/IVI 2 Tonbko YTeHne
2: Pycckun
1:230B 2 TonbKo YTeHne
2:400B
B03 Hom. HanpspkeHne YT | 3: 440 B
4:480 B
5: 660 B
1:11A B Tonbko YTeHne
2:15A 3aBUCMMOCTU
B04 Hom. Tok YT 3:22A oT Moaenu
25: 1260 A
B 3aBucumocTtu ot B PaccunTbiBaeTcs aBTomatu-
B05 | Hom. mowHocTs YN moaenu 3aBVCMMOCTU | YEeCKU Ha OCHOBAHWUM 3HAYEHUI

OT MoJenu napameTtpos BO3 n B04, Tonbko
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INSTART®

yTeHve
1: Tok, A 1 Tonbko YTeHue
2: HanpsikeHue, B
B06 MoHuTopuHr 3: Temneparypa
pagmaTtopa, °C
- B Tonbko yTeHue
BO7 | Bepcus MO 3aBMCUMOCTH
OT MoAenu
B13 | Koadh. Toka ¢hasbl A . 0 Tornbko uTeHwe
B14 | Koad. Toka pasbl B . 0 Tornbko uTeHwe
B15 | Koadh. Toka ¢pasbl C B 0 Tonbko yTeHve
B16 | Hacrpoiika 3awuTei 1 - 0: BawuTa HactpaviBaeTcs peakuusi 3amt
aKTVBHa Ha BO3HMKaOLLME OLLNGKU.
. _ 1: 3awumTta 3anpeLleHo MeHsATb 3TOT
B17 HacTtpoiika 3awmTbl 2 HeaKTUBHA napametp.
C3 Knemmbl ynpaBneHusi
1: 4 mA ~ 20 MA 1 HacTtpoiika napameTpoB paboThbl
co Avanasor AO 2: 0 MA ~ 20 MA aHarnorosoro Bbixoaa.
1: Hom. Tok B[] 1 20 mMA cooTBeTCTBYET
2: HanpsikeHue cetn NSTUKPATHOMY HOMUHAINbHOMY
C02 | Kanan AO TOKY YCTpOWCTBa MNaBHOrO
nycka; 20MA cooTBeTCTBYeT
HanpshxeHuto cety 1000 B.
1: Het 1 YcTaHaBnuBaeTcs OyHKLUUS
2: BHelwHss ownbka undposoro Bxoga DI1.
3: MNMepekntoyeHve Ha
0] DI1
C03 YHKUNS o2
4: OTkn. BHewHen
oLUnBKM
1: Het 1 YcTaHaBnuBaeTcs yHKUUS
2: BHeluHsas ownbka umndposoro Bxoga DI2.
3: MepeknioyeHve
Cco4 | DI2
YHKLUSI va O3
4: OTKN. BHELUHEW
oLnbKM
1: Meperpy3ka 3 25 YcTraHaBnvBaeTcsa yHKUUS pene
2: Briok. potopa owmnbkn R3. MoapobHyto
3: MpeBblweHne MH(opMaLumto 06 owmbkax cm. 8
MyCKOBOrO TOKa enase 9.
4: Mepekoc a3 1. Owwubka no neperpyske
5: OBpbIB BbIXOAHOW aneKkTpoaBuraTens
CO05 | dyHkuma pene R3 dasbl 2. BriokmpoBka poTopa/kopoTkoe
6: ObpbIB BXOOHOW 3aMblkaHue
dasbl 3. Owwbka no npeBbILLEHNIO
7: MNepekoc YacToThbl MyCKOBOro TOKa
cetu 4. Mepekoc a3
8: K3 Ha BbIxoae 5: O6pbIB BbIXOAHOW hasbl
9: T YIMNM > D9 6: O6pbIB BXOAHOW (hasbl
38




C06

dDyHKumsA pene R2

10: Meperpes 3
11: Het Harpy3ku
12: MNoBbiweHHOEe
HanpsikeHve cetn
13: MoHwxeHHoe
HanpsixeHve cetn
16: Ownbka
ModBUS RTU

17: ABapwuiAHbIn cTON
18: Kon-Bo nyckos >
D11

19: MpeBblweHne
BPEMEHU Mnycka

20: Owmnbka
napameTpoB

21: BHelwHss
owmnbka

22: Owwmbka I YT
23: Peseps

24: T YMNN > D10
25: Ip < D08

26: Owwnbka

1: FoToB

2: 3anyck

3: bannac

4: MNnaBHbIN OCTAHOB
5: Ownbka

7: lMepekoc 4acToTbl ceTh

8: KopoTkoe 3amblkaHue Ha
BbIX0OA€e

9: Temnepatypa pagunatopa Y1
npeBbIcMNa 3HavyeHne, ycTaHo-
BrneHHoe B napameTtpe D09.

10. MNeperpes anekTpoasuraTens
11. OTcyTCcTBUE Harpy3ku (HeT
nepexofa Ha 6annac)

12: MNoBbILWEHHOE HaNpsXeHne
cetn

13: MNMoHwkeHHOe HanpshkeHne
cetun

16: Owmnbka ceTeBOro npoTokona
ModBUS RTU

17: ABapuiiHbIN cTOM (3agaHuve ¢
TepMuHana)

18: Kon-Bo nyckoB nNpeBbICUIIO0
3HayeHue, yCTaHOBMNEHHOE B
napametpe D11

19: lMpeBbiWeHne BpeMeHu nycka
20: Owwnbka napameTpoB

21: BHeluHss owmbka

22: Owwmbka IH YN

23: Peseps

24: Temnepartypa paguatopa YT
npeBbICMNa 3HaYeHue,
yCTaHoBreHHoe B napameTpe D10
25: Pabouunin Tok MeHbLLe
3HaYeHusl, yCTaHOBIIEHHOIO B
napameTtpe D08

26: CpabaTtbiBaHue perne npu
nosiBNeHunmn nbon 13 owmnbok
Y.

1: Mpw nopaye nutanusa Ha YIIM
pere 3aMblkaeTCcs U ocTaeTcs
3aMKHYTbIM 4O NpeKpaLLeHms]
nogayun nutaHusa Ha YT

2: Korpa noctynaeT komaHga Ha
3anyck YT, pene 3ambikaeTcs 1
OCTaeTcsi 3aMKHYTbIM BO Bpemsi
nnaBHOrO nycka, Ao nepexoaa Ha
Gavinac

3: Korga YN nepexogut B
cocTosiHue paboTbl Yepes bannac,
pere 3aMblkaeTcsl U OCTaeTcs
3aMKHYTbIM BMAOTH A0 NOMHOMO
OCTaHOBa 3neKTpoaBUraTens.

4: Korga YTl nepexoaut B
COCTOSIHME MITaBHOro OCTaHOBA
aneKkTpoABuraTens, perne
3aMblkaeTcs U ocTaeTcs
3aMKHYTbIM BMOTb A0 MNOIHOTO
OCTaHOBa 3neKkTpoaBUraTens.

5: Pene 3amblkaeTtcs npu
BO3HUKHOBEHMM OLwmnbku Ha YT,
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Cco7

C08

DOo1

D02

D03

D06

D07

D08

D09

D10

D11

3awuTa oT 3anycka

Jlorvka aBapuiiHoro
cTtona

YpoBeHb neperpysku

YcTaHoBKa 3alUnTbl OT
NMOHWKEHHOTO
HanpshkeHus ceTn
YcTaHoBKa 3aWuThl OT
NOBbILLEHHOTO
HanpshkeHust ceTn

YcTaHoBKa orpaHuyeHms
Toka GIIOKMPOBKU poTopa

Bpems GoK1poBkiu
poTtopa

YcTaBka Toka XOrnocToro
xofa

YcTaBka Temneparypbl
neperpesa YII

YcTaBka cpabaTtbiBaHMS
npeaynpexaeHns o
neperpese YT

OrpaHuyeHve yncna
3anyckoB (B 4yac)

1: AKTMBHa
2: HeaktuBHa

1: H3
2: HO

D4 MapameTpbl 3alWmT

: YpoBeHb 2

: YpoBeHb 10A
: YposeHb 10

: YposeHb 20

: YpoBeHb 30

60 % ~ 90 %

A WN =

100 % ~ 130 %

6.0 ~ 8.0 (o1 IHOM)

1.0c~50c

0.0 ~ 0.9 (ot IHOM)

70°C~85°C
55°C~69°C
0~10

3

80 %

115%

7.0

3.0c

0.0

75°C

65 °C

3awuTa oT 3anycka npu nogaye
NUTaHusi B pexxume paboTsl ¢
KIemM ynpaBneHusi.

YcTaHaenvBaeTcs BapuaHT
paboTbl Lmdposoro Bxoga «AB.
ctony. Mo ymonyaHuto 1o
HOPMaribHO 3aKPbITbIN KOHTAKT.

YcTaHaenvBaeTcs ypoBeHb
3aLUWTbI OT NEepPerpysku.
MoppobHee cm. 1.9.1

YcTaHaBnmBaeTcs B NpoLeHTax
OT HanpsbkeHus ceTu (NapameTp
B03)

YcTaHaBnmBaeTcs B NpoLeHTax
OT HanpskeHust ceTu (napameTp
B03)

YcTaHoBWTe 3TOT NapameTp
3aWuThl, YTOOLI NPEAOTBPATUTL
3anyck ABuraTens npy Hanu4um
neperpysku.

YcTaHaBnmMBaeTcs Bpemsi, Yepes
KOTOopoe poTop byaeTt
3abnokmpoBaH nocne
BO3HWKHOBEHUSA NeperpysKku.

YcraHaBnuBaeTcs 3awmTa no
xonoctomy xody. Ecnu sHaueHune
ToKa BO BpeMsi paboTbl HUXe,
4YeM yCTaHOBMNEHHOe B JaHHOM
napameTtpe, To Y[l 6ynet
CUrHanuavpoBaTb 06 oLmbke.

Ecnu Temnepatypa pagnatopa
yCTpOMCTBA NaBHOro nycka
npeBbILLAET 3HaYeHVe,
YCTaHOBMEHHOE B 3TOM
napametpe, cpabaTbiBaeT
3alwmTa OT neperpesa
YCTPOWCTBA NNaBHOro nycka,
YT npekpawiaet padoTy.

Ecnu Temnepatypa paguatopa
YCTPOWCTBa NIaBHOro nycka
NpeBbILLAET 3HAYEHNVE,
YCTaHOBMEHHOE B 3TOM
napameTpe, cpabaTbiBaeT
npeaynpexneHve o neperpese
YCTPOWCTBa NiaBHOro nycka, npu
atom YTl npogomkaeT pabory.

YcTaHaBnmBaeTCcs orpaHuyeHve
no konu4yectsy nyckos Y[l B
yac. [Npu npeBbILLEeHUN
33aHHOTO YKCna NOSBUTCH



EO1

EO2

EO3

EO4

FO1

F02

FO3

FO4

FO5

FO6

FO7

FO08

olmbka No NpeBbILLEHUIO Yucna
nyckoB. [Mpu 3Ha4yeHun «0» yucno
MyCKOB HE OrpaHUYeHo.
BHumaHwme! 3anpetlueHo
coBepLuaTb bonee 5 3anyckos B
yac!

E5 MapameTpbl ceteBoro npotokona ModBUS RTU

Agpec ycTpouncTsa B
cetn ModBUS RTU

CkopocTb nepeaayn
OaHHbIX B ceTn ModBUS
RTU

dopmart gaHHbIX B CETU
ModBUS RTU

TavmayT obmeHa

CoobLeHne o cobbiTum
1

CoobLeHne o cobbiTum
2

CoobLeHne o cobbiTum
3

CoobLeHne o cobbiTum
4

CoobLeHne o cobbiTum
5

CoobLeHne o cobbiTum
6

CoobLeHne o cobbiTum
7

CoobLeHne o cobbiTum
8

1~247 1
1: 4800 6uT/c 2
2: 9600 6ut/c

3: 19200 6uTt/c

1 8-1-N RTU 1
1 8-1-E RTU

:8-1-O RTU

1 8-1-N ASCII

: 8-1-E ASCII

: 8-1-O ASCII

U WNE

0.1¢c~60.0c 20c

F6 UHdpopmauus o cobbITUsAX

YcTanaBnuBaeTcs agpec
yCTPOMNCTBA NNaBHOro nycka B
cetn ModBUS RTU. Agpec
[OIKeH ObITb YHUKAMNbHBIM 1 He
coBnagaTtb C agpecamu apyrux
YCTPOWNCTB B TOM Xe CETU.

YcTaHaBnmMBaeTcs CKOpOCTb
nepegayn AaHHblX, KOTopas
ncnonb3yetcs B cetn ModBUS
RTU. CkopocTb nepefayn gaHHbIX
[OJSDKHA coBrnagaTb CO CKOPOCTLIO
BeayLlero ycTponcTaa, nHave
cBA3b He ByaeT ycTaHoBneHa.

YcTaHaBnuBaeTcs oopmat
[OaHHbIX, KOTOPbIN UCMONb3yeTcs B
ce™1 ModBUS RTU. ®opmart
[OMKeH coBnagaTth ¢ hopma-Tom
BeOyLLEero yCTponucTBa, uHaye
CBsI3b He ByaeT ycTaHoBMeHa.

Ecnu coeguHenune He byneT
YCTaHOBMEHO B TEYEHVE BPEMEHMU,
3aflaHHOro B 3TOM napameTpe,
nosiBuTCS coobLeHne o6 olwmnbke.

MHdopmaumsi o nocnegHux 10 cobbitusx YT BkioYaeT Tvn owmbku,
BpPEMS €€ BO3HUKHOBEHUSI, TOK U HaMNpsikeHWe B 3TOT Nepuos.
B3anuceiBatotcsa nocrnegHue 10 cobbiTuiA, MHpopMaLIMS O KOTOPbIX He

MOXeET ObITb OuYMLLEHa.
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CoobLeHne o cobbiTum

F09 9
F10 Coo06LueHne o cobbiTnn

10

G7 MoHuUTOPUHI

GO01 | Tok chasel U - - MapameTp Ans YteHus
G02 | Tok chasbl V - - MapameTp onsa yteHuns
G03 | Tok chasel W - - MapameTp Ans YteHus
G04 | Hanpsixenue UV - - MapameTp Ans YteHus
GO05 | HanpspkeHne VW - - MapameTp Ans YteHus
G06 Hanpspkenne UW - - MapameTp onsa yteHuns

Temnepatypa - - MapameTp Ans YteHus
GO07

pagunatopa dasbl U

Temnepatypa - - MapameTp ans YteHus
G08

pagmaTtopa dasbl V

Temnepartypa - - MapameTp onsa yteHuns
G09

pagunatopa dasbl W
G10 | CocTosiHME KIemm - - MapameTp Ans YteHus
G11 | YactoTa cetn - - MapameTp onsa yteHns

O6uee Bpems paboTbl | - - MapameTp Ans yteHus
G17

yrn

H8 Cbpoc napameTpoB
1: da - [Mpwn nomoLum aToro NnapameTpa

HO1 CBpoc Ha sasopcke 2: Het MOXHO c6pocutb YT Ha

HaCTPOMKN
3aBOACKME YCTaHOBKM.

nasa 9. CoobweHuns o coctosaHum YN

9.1 Peakuus 3awmThbl

Mpwn BbIGope YN Ana Tsxenbix Harpy3ok ocoboe BHUMaHWE yaensiTe HacTpoKe 3aluT: OT
neperpysku, nNpeBbILLEHNS BpeMeHW nycka u neperpesa. Ybeautecb, 4TO yCTaBKu 3awuT
COOTBETCTBYIOT NACMOPTHBLIM AaHHLIM ABUraTens 1 peanbHbIM YCNOBUAM Mycka.

Korpa obHapyxuBaeTcsi COCTOsIHME, MPU KOTOPOM cpabaTbiBaeT 3alumTa, yCTPOMCTBO NNaBHOMO
nycka 3anucbiBaeT B XXypHan Kof cobbITus. YCTPOWCTBO MriaBHOro nycka xpaHut 10 nocnepHux
cobbITVI, KOTOpble 0TOBPaXKatoTCst B MHCOPMALMOHHOM MeHI0 (napameTpsl rpynnbl F).

Ecnm Ha paucnnee ycTponcTBa NMaBHOrO MNycka MOSBUMIOCL coobLlieHne o cobbiTum,
HeobXxoaQMMO onpefenuTb W YCTPaHWTb YCINOBMS,, €ro Bbi3BaBlUME; COPOCUTL OWWOKY Ha
YyCTPOWCTBE MMaBHOrO Mycka; nepesanycTuTb YCTPOMCTBO NnaBHOro nycka. [na cbpoca
COOOLLEeHVA Ha aucnnee Haxmute kHomky «>>/CTOlM» Ha naHenu ynpaBneHus unu nogjante
komaHay 4epes npotokon ModBUS RTU Ha cbpoc ownbku (B 3aBUCUMOCTU OT UCMOMb3yeMOoro
MeToAa yrnpaBrieHVs yCTPONCTBOM MIiaBHOMO nycka).

MNeperpy3ka 3

Mocne nepexoma Ha paboTy ¢ Garinacom 3awuta OCYLLECTBMSIETCS B COOTBETCTBUM CO
CTaHAapTHOW KpuBOW Tennosow 3awwmTtbl (Puc. 9.1).

MporpammHoe obecneyeHne yCTPOWCTBA HENPEPLIBHO BbIYUCNSIET WMHTErpanbHoe 3HavyeHue
neperpysku no dopmyne:



[x2T K,

roe:

X — OTHOLLEeHNe haKTUYEeCKOro Toka K HOMUHarbHOMY TOKY anekTpoasuraTens.

* T —nepuop Bbi6opkm (10 mc).

* K — koatbunumeHT 3amTbl OT Nneperpysku (3asncut ot napametpa DO1). YpoBeHb 3awutsbl
OT neperpysku ycTtaHasnmeaeTcs napametpom DO1.

3HaveHve K ymeHbLuaeTcs npu ysenmyenun DOL:

» D01=30—->K=1.

» D01=20—->K=15.

« D01=10—->K=3.

*+ DO1=10A—>K=6.

« D01=2—->K=15

lMpy [OOCTWKeHUM pacyeTHOro nopora neperpysku IXZ ‘T- K =2 570 yctpoucTso
OTKItOYaeT ABuraTens.

Bpewms, ¢
10000

N
W\
o - \\ [~
—=| YpogeHk 30
~ .
YpoBeHb 20
..
-3
1 YpoBehb 10

™~ YpoeeHt 10A

1 YpoeeHs 2

05
112 15 200 250 300 350 400 450 500 550 600 650 7.00 750 800 lpfle

Puc. 9.1 — Kpusble mennosou 3awumel anekmpodsuzamers (8pemsi cpabambigaHusi 3aujumsi om
repeapysKu),

roe: le — HoOMUMHanbHbBIV TOK aneKkTpoaBuraTens, |p — pabounii Tok anekTpoaBuraTens.
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Tabnuua 9.1 — 3aBMCUMOCTb BPEMEHU OTKMHYEHUS] OT KPATHOCTW HOMMUHAaNbHOrO ToKa
anekTpoasuratens IH

3naveHne CrtaHOapTHasi Harpyska Tsbkenasi Harpyska
(ypoBeHb 10) (ypoBeHb 20)
KpaTHocTb Toka 3.0le 5.0le 35le 5le
Bpewms 23¢c 8c 32¢c 15¢

BnokupoBka poTtopa

3awmTta cpabaTtbiBaeT Npu NNaBHOM Mycke/ocTaHOBE, OOHAPYXEeHUN 3aKNMHWBaHWUA ABUraTens
B pexume Gaiinaca unu KOPOTKOM 3aMblkaHWM B Harpy3ke nubo Ha 3emnio. Ecnv Harpyska
3abnokmMpoBaHa, a MrHOBEHHOe 3HayeHve TOKa MpeBbllaeT YCTaBKy 3aliMTbl OT GOKMPOBKM
(6.0 le — 8.0 le, rae le — HOMWHaMbHLIN TOK 3MEKTPOABUraTens) U Bpems NpeBbillaeT yCTaBKy
BpemeHn (1.0 ¢ - 5.0 c), To cukcupyetca HeucnpaBHocTb «bBrokupoBka poTtopa». Ecnu
obHapyXeHO KOpOTKOE 3aMblkaHuWe B Harpy3ke W MrHOBEHHbIA TOK npesbiwaeT (8 ~ 10) IH
(rae 1 — HommHanbHbLIN TOoK YTI), perncTpupyeTca HencnpaBHOCTbL «Briokuposka poTopay.

3awuTa oT NpeBbIEHNss BPEMEeHU OrpaHNn4YeHunsi NyCKOBOro TOKa

Bo Bpems MNnaBHOrO Mycka M OCTaHOBA WHTErpanbHoe 3HauveHne [X2T HenpepbiBHO
BbluncnsieTcs. Ecnm [X2T 2 570, duKerpyeTcs owmbka «MpeBbILLEHNE MYCKOBOro Toka». Ecnm
BpeMs Mycka MeHee 2-KpaTHOrO 3HayeHuss U npesbilwaeT 80 cekyHA, cpabaTbiBaeT 3awuTa oT
Ype3MepHOro BpeMeHu nycka. 3gech Ip — dakTuyeckoe 3HaveHne Toka, le — HOMUHarnbHbIA TOK
anekTpoasuraTens.

Tabnuua 9.2 — CpabaTbiBaHune 3aLiMTbl BPEMEHW OrpaHUYeHMs MYCKOBOrO ToKa

3HayeHvne

KpaTHoeTs o1 YpoBeHb 2 | YpoBeHb 10A | YpoBeHb 10 | YpoBeHb 20 | YpoBeHb 30
Toka

4.75le < Ip £ 5.0le 23c 23¢c 23c 23c 23c¢
4.25lelp < 4.75le 30c 30c 30c 30c 30c
3.75lelp < 4.25le 35¢c 35¢c 35¢c 35¢c 35¢c
3.25le < Ip < 3.75le 47c 47¢c 47¢c 47¢c 47c¢c
2.75le < Ip < 3.25le 63c 63c 63c 63c 63c
2.25le<lp<2.75le 92¢c 92¢c 92¢c 92¢c 92¢c

3awmTa oT nepekoca ¢as

[Mpn npeBbilweHNN Toka Kaxgon dasbl 5% OT |H 1 OTKNOHEeHWM 3PHEKTUBHONO 3HAYEHUSI
TOoka Kaxpon dasbl bonee yem Ha 30% dbukcupyeTcs HeMcrnpaBHOCTb «Mepekoc dasy.

3awumTa oT 06pbIBa BbIXOAHOM (ha3bl

Mepen nyckom vnu BO BpeMs NnaBHOro nycka, paboTel B 6avnace nvbo BO BPeMS NiaBHOro
OCTaHOBa, ecfnn 0B6HapyXXeHO, YTO O4Ha UM HECKONbKO a3 ABuUraTenst He NOoAKIYeHb! K BbIXody
YT unu BbILenN 13 CTposi TUPUCTOP, PEMMCTPUPYETCS OLINGKa «0OPbIB BLIXOAHOW (hasbly».

3awuTa oT 06pbLIBa BXOAHOW hasbl

Ecnu B TeyeHne 1 cekyHabl BO Bpems nycka, paboTbl B 6arinace unu nnaBHOro0 ocTaHoBa He
obHapyXeHO BXOOHOE HanpshkeHue Ha OOHOW UMM HecKonbkux pasax, ukcmpyeTcs owmbka
«0bBpbIB BXOAHOM (hasbl».

3awmTa oT NpeBbIEeHNA YacTOThbl CETU

HeuncnpaBHOCTb  «Nepekoc 4acToThbl» PerucTpupyeTcs, ecnum YyactoTa nuTalollen ceTn
npesbiWaeT 5% OT HOMVHaNBLHOrO 3Ha4YeHus B NMobom paboyem COCTOSHUN.

3almTa oT KOPOTKOro 3amMbiKaHUA TUpUCTOpPa



Ecnu nepep 3anyckom B TeyeHve 1 cekyHObl OGHapYXXeHO KOpPOTKoe 3aMblkaHue TUpUCTopa,
perucTpupyeTcs owmnbka «K3 Ha Bbixoaey.

3awumTa ot neperpesa Y

Mpn npesbiweHnn TemnepaTtypbl YT ycTaHOBNeHHOro npefena 3awuTel OT neperpesa (B
napameTtpe D09) B TeueHune 2 cekyHa cmKkempyeTcs HemcnpaBHocTb «T YT > D9».

3awmTa oT Nneperpesa aneKkTpoABUraTens

Ecnn obwee conpoTvBneHve TepMmopatuuka pAsuratenss npu 25 °C  cocraBnsieT
200 Q ~ 750 Q un npeBbiwaeT 3.1 kQ, pernctpupyeTtcsi owmbka «neperpeB 3». Mpu cHUxeHUn
conpoTtusnenus Hwxke 1.5 kQ neperpes yctpaHsetcs, n YT Bo3BpaLlaeTcs B peXxvm roTOBHOCTH.

3awuTa GainacHoro KOHTaKTopa

Ecnu Bo Bpemsi paboTbl B Bavinace obHapyxeHo, 4To BainacHbli KOHTAKTOP He 3aMKHYT Unu
€ro 3aMblkaHue HeHafEexXHo, perucTpupyeTcs owmbka «HeT Harpy3kuy.

3awuTa oT NnepeHanpsAXeHUs ceTn

Ecnn  HanpskeHne  ceTu  npeBblllaeT  yCTAHOBIIEHHOE  3HA4yeHue  3awuTbl  OT
nepeHanpsikeHuss (D03) B mobom paboyeM pexume, dukcupyetcs owwmbka «[loBblleHHOe
HanpshkeHve ceTun».

3almTa oT NOHMKEHHOTO HanpPsXKeHUs ceTn

Ecnu HanpsbkeHve ceTu nafaeT HwKe YCTaHOBIIEHHOTO Mopora 3aluTbl OT MOHWXKEHHOro
HanpskeHus (D02) B mobom pexvmMe, MKCUpyeTcs oLumbKa «MOHKEHHOE HanpshKeHUe CeTuy.

Owwmnbka ModBUS

Ecnn obHapyxeH TaM-ayT cBA3M, owMbKa AaHHbIX UNWU AaHHbIE, MOMyYeHHble OT BeAyLlero
YCTPOWCTBA, HE COOTBETCTBYIOT OxuaaembiM 10 pas noapsa, pervctpupyetcs «Owmnbka ModBUS».

OwmbKa pa3mbIKaHusA LLeny aBapunHON OCTaHOBKMN

Knemmbl  AB.cton #n  Com [omkHbl  ObiTb  3aMKHyTbl. ECnM  OHM  pasoMKHyTbI,
rKecmpyeTcs owmbka « ABapUMHBIA CTOMY.

3awmTa oT CNULLKOM YacTbIX MYCKOB

Ecnn komuuyecTBO 3anyckoB B 4ac MpeBbIWAeT yCTaHOBNEHHOe B mnapameTpe D11,
perucTpupyeTcs owmbka «Kon-Bo nyckoB > D11».

3awmTa oT CrMLIKOM A,05Iroro 3anycka

Ecnn obuwee Bpemss 3anycka npesbiwaer 80 cekyHAd, dukcupyeTcst  owmbka
«[NpeBbIleHe BpeMeHM nyckay.

Owwn6kKa napameTpoB

«Ownbka napameTpoB» UKCUPYETCs, €Cnu 3aaHHoe 3HavyeHue (PYHKLMOHANbHOro
napameTpa BbIXOAWUT 3a AONyCTUMble Npeaens.

BHelHAA owmnbka

Mpn CO3 = 2 «BHeLLHSIA owmbka» perncTpupyetcs, ecnu 3amkHyTol DI1 n Com. Mpu C04 = 2
rKCHpyeTCs «BHELLHSA owmnbkay npu 3ambikaHum DI2 n Com.

Mpu CO3 = 4 «BHeLLHsA oLnbKka» perncTpupyeTcsi, ecnv pa3omkHyTbl DI1 n Com. Mpu C04 = 4
hrKCHpyeTCs «BHELLHSIA owmnbkay npu pa3mbikadum DI2 n Com.

Owmnbka HomuHanbHoro Toka YN

Ecnn HomuHanbHbii Tok Mopgenu Y[ He cOOTBETCTBYeT annapaTtHOW KoHdurypaumum
(napameTp B04), hukcupyetcs owmnbka «Owmbka IH YIT».

MpepynpexaeHue o neperpese Y

Ecnun TemnepaTtypa npeBbILLaeT yCTaHOBIEHHbIN MOPOT NPEAYNPEXAEHNS O Neperpese B TeYeHne
2 cekyHp (D10), doukcupyetca cobbitne «T YT > D10», HO OTKMOYeHWE He npoucxoauT. Ecru
npepynpexaeHne 3adMKCUPOBaHO B PEXVME rOTOBHOCTU, MYCK HEBO3MOXEH.

MpeaynpexpeHue o XONocToM xoae

Ecnn tok YIMIM Bo Bpems paGotbl B Gaiinace B TeyeHMe 1 cekyHObl OMyCKaeTCs HUXe
3agaHHoro rmnopora xomoctoro xoga (0.0 le ~ 0.9 le), dwuKkcupyeTca npedynpexaeHve
«lp < DO8» (TonbKO NpeaynpexaeHne, OCTaHOB HE MPOUCXOAMT).
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9.2 UHdpopmauums o coctosaHum YT

B tabnuue 9.3 nepeyncrnieHbl MexaH3Mbl 3aLUMThl, @ Takke BO3MOXHbIE MPUYUHBI NOSIBREHUS
coobLLeHnit o cocTosiHum YT 1 npegnaraemMble peLleHns No NX YCTPaHEHWIO.

Mpy BO3HMKHOBEHWM OLUMOOK, CBS3aHHbIX C MEperpeBoM, a Takke
NPEBbLILLIEHWEM TOKa UMW HaMNpsikeHUs!, 3anpeLyaeTcss BO30OHOBNATL paboTy
[0 YCTPaHEeHUs! MPUYMHbI BO3HWMKHOBEHWSI HEUCMPABHOCTU UMM He paHee,
YyeM yepe3 10 MUHYT nocne BO3HWKHOBEHUS OLLIMOKM.

Tabnuua 9.3 — VHopmaumsi 0 cobbITUAX, X NPULMHAX U NPeanaraeMblX PeLLEHNsIX
WHdopmauma Ha ancnnee BoamoxHas npuunHa/npeanaraemoe pelueHve

1. MpoBepbTe, HE CNMLLKOM N TSPKENa Harpyska, a Takke
He npeBbILLAET M TOK Nnocne nepexoga Ha bannac
HOMUHarnbHoOe 3HaveHne Toka J[1, 3agaHHOe napameTpamu
A07, A13 nnn A19.
2. NpoBepbTe, He YCTaHOBIIEHO N CAINLLKOM Marioe
3HayeHue napameTpa A07, A13 unn A19;

Meperpy3ka 3/ 3. [NpoBepbTe, He YCTAHOBMEHO N CANLLKOM Marnoe
3HaveHue napametpa DO1;
4. [poBepbTe, HET N BOMBbLLOrO OTKIIOHEHUSA MEXaY
3HaYeHVEeM TOKa NaBHOro nycka 1 akTu4ecknm
3Ha4YeHneM Toka.
5. MNpoBepbTe, He NPEBLILLIEHO NN JOMYCTUMOE KONMYECTBO
NyCcKOB B 4ac.

1. MpoBepbTe, HE OCTAHOBUMCA NX ABUraTernsb;
2. MNpoBepbTe OTCYTCTBME KOPOTKOTO 3aMbIKaHUSI Harpy3Kku
Bnok. potopa mMexay dasamun unu Ha 3emnio;
3. MNpoBepbTe, HaxoAWUTCS N TOK Ha AUCTNEe YCTPOUCTBaA B
npegenax 3HaveHuii napametpos D06 1 DO7.
Harpyska cnuwkom 6onbluast unm YTl HenpaBunsHo
noaobpaHo K aneKkTpoaBuraTento.
[MpoBepbTe XapakTePUCTUKN BXOOAHOIO TpeXdasHoro
Mepekoc a3 NUTaHNs, LEeNOCTHOCTb U CUMMETPUIO CONMPOTUBIEHUS
06MOTOK aneKkTpoaBuraTens.

MpeBbiLLEHME NyCKOBOroO TOKa

MpoBepbTe Hanuune BXOAHOTO TpexdasHOro HanpsKeHNs!
MUTaHWs, NPaBUNbHOCTb NMOAKMIOYEHUS K CETU YCTPOUCTBA U
GaiinacHoro KOHTakTopa, NpoBepbTe PaboToCNoCOGHOCTL
KOHTaKTopa

1. Y6egutech, 4To TpexdasHoe nuTaHue 1 NOAKIIOYEHHbIN
asurartens paboTarT HopMarnbHO.

2. TMpoBepbTe, HAAEKHO N NOAKMIOYEHbI BXOAHBIE U
BbIXOAHbIE kabenu ycTponcTBa nnaBHoro nycka. Ecnv B
Lenu ecTb aBTOMaTU4YeCKNE BbIKITIOYaTENWN UMM KOHTaKToPbl,
ybeanTech, YTO OHM KOPPEKTHO cpabaTbiBaloT 1
obecneyrBaloT XOPOLLMI KOHTaKT.

O6pbIB BbIX.chasbl 3. MNpoBepbTe, He CIULLKOM NN Man TOK Harpy3ku aBuratensi
OH J0MmKeH BbITb He MeHee 5 % OT HOMUHANbBHOro Toka
yCTpOWCTBa NnaBHoro nycka. Ecnu ncnonbsyercs
MarnoMOLLHbI ABUraTenb C HU3KON Harpy3komn, MoxeT
BO3HWKHYTb CUTYyauus, Npu KOTOpor noteps asbl Ha
BbIxoe He OyaeT obHapyxeHa. (Mpumeyanue: npu
MOBTOPHOM BKIIOYEHUM 3aLLMTa OT noTtepun dasbl
aBTOMaTW4ECK/ aKTUBMPYETCS).

O6pbIB BX.chasbl



Otkn. f ceTn (Nepekoc 4acToThbl
cetn)

K3 Ha BbIxoae

TYMN>D9

Meperpes 3/

HeT Harpysku (HeT 6annaca)

[NoBbIilWeHHOE HanpsixeHne cetun

[MoHwxeHHoe HanpshxeHne cetu

Owmnbka ModBUS

ABapuiiHbIv cTON

Kon-Bo nyckos > D11

rlpeBbILIJeHVIe BpeMeHUu nycka

4. Y6eauTech, YTO TUPUCTOPbI HE 3aKOPOYEHBI U YTO MINHMSI
ynpaBneHusi TUPUCTOPaMM NOAKIMIOYEHa NPaBUIIbHO.

[MpoBepbTe, HE BLIXOAUT MM YacToTa ceTu 3a npeaensbl
avanasoHa paboyen yactotbl YIIM.

1. MpoBepbTe, HE 3aKOPOYEHbI M TUPUCTOPbI;
2. MNMpoBepbTe NoAKNOYEHNE INeKTpoaBUraTens K
YCTPOWCTBY MMaBHOMO Nycka.

Meperpes YI1.

1. MNpoBepbTe, He CIMLIKOM N1 Tshkena Harpyska.

2. MNposepbTe, He YCTAHOBMEHO N CANLLKOM Manoe
3HayeHue napameTpa D09;

3. MpoBepbTe, coBNaAaloT N1 NapameTpbl yCTPOWCTBa
nnaBHONo Nycka n anekrpoasuraTens,

4. MNposepbTe, He NPEBbILLEHO N AONYCTUMOE KONUYECTBO
MyCcKOB B 4ac.

1. MNpoBepbTe coeanHeHve Mexay AAaTYNKOM TeMnepaTypbl
PTC v geuratenewm;

2. MNpoBepbTe, He NpeBbILAET Ny TemnepaTypa 06MOTKM
ABuraTens TemnepaTtypHblii AnanasoH obHapyxeHus
AaTuyuka Temnepatypbl PTC;

3.lpoBepbTe, HE CAMLLKOM 1V BEMWKa Harpyska.

Owwnbka npu nepexoae Ha bannac.

1. MNpoBepbTe, HAXOANUTCS N HaNPsHKEHNE NMUTAHUS Lenu
ynpaBrneHusi B npegenax paboyero avanasoHa;

2. NpoBepbTe, coefnHeHne BHYTpeHHero 6arnacHoro
KOHTaKTopa.

1.MpoBepbTe HanpshkeHe TpexdasHon BXOOHOW CeTu;
2. MpoBepbTe 3Ha4YeHne napameTpa DO3;
3. [poBepbTe HanM4ne nomex.

1.MpoBepbTe HanpshKeHne Tpexda3HoW BXOLHOW ceTu;

2. [poBepbTe, He CNWLLKOM N Mano 3Ha4yeHne napameTpa
D02;

3.lMpoBepbTe Hanuyve nomex.

1.MpoBepbTe, NPaBUIbLHO NN YCTAaHOBMEHbI MApaMeTpbI
rpynnbl E.

2.MpoBepbTe, NPaBUMBLHO N NOAKMIOYEHbI BHELLHNE
knemmbl A+ un B-.

1. NpoBepbTe, OTKIOYEHA N BHELLHSSA Kremma «AB.CTOM»
OT Knemmbl «Comy;

2. MNpoBepbTe, 3aMKHYTbI N1 HOPMarbHO 3aMKHYTble
KOHTaKTbl APYrMX YCTPOWCTB, MOAKITIOYEHHbIX K 9TOM
Knemme.

npeBbILLIeHVIe 4Yucna nyckos B Hac

1. I'Ipoaepre, He npesblllaeT I KONIM4eCTBO 3aryCKoB B
TeyeHne ogHOoro 4Yaca yctaHoBJieHHOe 3Ha4YeHue napameTpa
D11;

2. I'Ipoaepre, He CINULLKOM i Maro 3HaveHne napameTpa
D11.

1. MNposepbTe, COOTBETCTBYIOT MU YCTAaHOBIEHHbIE
napameTpsbl 3anycka 1 ocTaHoBa napameTpam
TEXHOMNOrM4eckoro npoLecca;

2. [poBepbTe, He CNVLLKOM N TSXena Harpyska;
3. MpoBepbTe, HE CNMLLKOM N Mana MOLLHOCTb
TpexdasHomn ceTu.
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1. MNpoBsepbTe, NPaBUNBHO NN YCTaHOBIIEHbI NapameTpbl
A05, C03 n C04;

2. MNposepbTe, NpaBUIIbHO MW NOAKIOYEHbI BHELLHME
knemmbl DI1 v DI2;

3. MNpoBepbTe, He BbIXOAAT N PYHKLMOHAMNbHbIE
napameTpbl 3a NpeAernbl 3a4aHHOro AvanasoHa.

1. NpoBepbTe, NpaBUIbHO X YCTAHOBMEHbI NapameTpbl
CO03 n C04;

2. MNMpoBepbTe, NPaBUIbLHO N NOAKIOYEHbI BHELLHME
knemmbl DI1 n DI2.

Owmbka In Yn lMpoBepbTe, cooTBETCTBYET N NapameTp B04 mogenu
HOMUHaneHoMy Toky YTr1.

Ecnu TemnepaTypa paguatopa ycTpoicTBa NinaBHOro nycka

npeBbIlIAEeT 3Ha4YeHne, ycTaHoBMeHHoe B napameTpe D10,

cpabaTbiBaeT npegynpexaeHve o neperpese yCTponcTea

nnaBHoro nycka, npu atom YTl npogomnkaet paboTy.
TVYnn > D10 1. NpoBepbTe, HE CRULLKOM NN TsKena Harpyska;

2. MNpoBepbTe, He NPEBLILLIEHO 1M YUCIIO 3aMyCKOB B Yac;

3. MNpoBepbTe, coBNagaT Nu napameTpbl yCTpocTBa

NnaBHOrO Nycka W anekTpoaBuraTens;

4.poBepbTe, NPaBUMLHO NN YCTAHOBIEHO 3HAYeHWe

napametpa D10.

XonocTown xoa.

1. MpoBepbTe COOTBETCTBME HOMUHATBHBIX NapaMeTpoB
Ip < D08 anekTpoaBuUraTerns Harpyske;

2. MNpoBepbTe, 3HaveHne napameTpa D08 («0» o3HavaerT,

41O 3Ta PYHKUMSA 3abrokupoBaHa).

Mpw yTeHun 1 3anucy gaHHbIix B EEPROM Bpemsi oxunaaHms
Owmbka EEPROM otBeTa EEPROM nctekno. CopocbTe owmnbKy. YCTPONCTBO

NnaBHOro Nycka 3arpy3uT CTaH4apPTHbIE 3HAYEHUS

napameTpoB. 3arpy3uTe 3aBOACKME HACTPOMKU.

Owwnbka napameTpoB

BHelwHas owmnbka

B Tabnuue 9.4 npeactaBneHbl Apyrie BO3MOXHblE HEWCNPaBHOCTU (He CBsi3aHHble C
oTOGpaXkeHnem CobbITUA Ha AUcrnnee yCTporucTBa) U Cnocodbl UX YCTPaHEHWS.

Tabnuua 9.4 — [ipyrne BO3MOXHbIE HEUCMPaBHOCTU U CNOCOObI UX yCTPaHeHUst
HeucnpaBHocTb Bo3moxHasi npuymMHa n cnocob ycTpaHeHus

1. MpoBepbTe, HAQEXHO NN COEAUHEHUE KITEMMHOrO
KoHTakTa “Cton”.

2. MpoBepbTe, HAAEXHO MU 3aMbIKAOTCSA KOHTaKTbI,
ncronb3yemble Ans ynpasneHusi 3amblkaHvnem “Cton” n
“Com”.

BHesanHasi octaHoBKa BO
Bpemsi paboTbl

1. MpoBepbTe, COOTBETCTBYIOT N NapamMeTpbl CBSA3U
napameTpam XOCT-KOMMbloTepa.

2. MNpoBepbTe, NpaBUILHO N NOAKIOYEHa NNHUS CcBsA3N RS-
485, HET N OLUIMBOK UIK NIIOXOro COeANHEHUS.

3. [NpoBepbTe, NpaBuNbLHO N1 ycTaHoBreH napameTp A02.

HeBo3MOXHO 3anyctnTtb
yoaneHHoe ynpasrieHne

1. MpoBepbTe, HAQEXHO N NOAKMKOYEHBI BHELLHNE
KOHTpOrbHbIe NHWUKM “CTon” u “Myck”.
2. MNpoBepbTe, NpaBUbHO N1 ycTaHoBneH napameTp A02.

HeB03MOXHO OCyLLEeCTBUTb
yrnpaBreHue ¢ Knemm

1. MpoBepbTe, kKabenb coeanHeHNs aucnnes.
2. MNpoBepbTe Hanu4yne HanpsixeHus Ha YT (ceTeBoro unm
ynpaBnsioLero).

HeT nuTaHns naHenm
ynpaBrneHus



1. MNpoBepbTe, He CANLLKOM NN TShKena Harpyska;

2. MNMpoBepbTe, COOTBETCTBYIOT N NapameTpbl YCTPOMCTBA
NnaBHOro Nycka napameTpam aneKkTpoaBuraTens.

3. YBenunybTe orpaHuyeHvie nyckoBoro Toka Asuratens
(A0B, A12 unn A18).

4. YBenuybTe HavanbHoe 3Ha4YeHVe HanpskeHns ABuratens
(A08, A14 nnn A20).

5. YBenuybTe Bpems nycka asuratens (A10, A16 nnn A22).
6. N3ameHunTe pexxum 3anycka Ha “3anyck ¢ pbiBKOM” 1
yctaHoBute napameTp AO03 (Bpems pbiBka) 6onbiue 0.

CkopocTb ABuraTtenst He
yBENUYMBAETCS BO BpPeEMS
nraBHOro nycka

Maea 10. KommyHuKaumoHHbIN npoTokon ModBUS RTU

Cepusa SSIP/SBIP wucnonbayetr npotokon csasv ModBUS RTU pgns ynpaeneHus 4epes
nHTtepderic RS-485. Mepen uvcnonb3oBaHuem cBsA3n RS-485 Heobxooumo BpyuHylo 3agaTb
agpec, CKOpoCTb mepegayv AaHHbIXx U dopmaT daHHbix YT, 3Tn napameTtpbl He MoryT ObITb
N3MEHEHbI B NpoLecce CBA3N.

®dopmatbl KoaupoBaHua ModBUS RTU

MpoTokon MosBUS RTU ucnonb3yeT ABa hopmarta KognpoBaHus:

1. ASCIl (American Standard Code for Information Interchange) — naHHble nepen nepegayen
npeobpasytotcsi B cooTBeTcTBYtoWwMe ASCII-koapl.

2. RTU (Remote Terminal Unit) — pgaHHble nepegaloTcs  Hanpsimyto  6e3
npeobpasoBaHus.

Tabnuua 10.1 — dopmat kopmnposaHus ASCII

0 1 2 3 4 5 6 7
30H 31H 32H 33H 34H 35H 36H 37H
8 9 A B C D E F
38H 39H 41H 42H 43H 44H 45H 46H

®dopmat kogupoBaHua RTU
Kaxabin 6anT faHHbIX COCTOUT M3 ABYX 4-OUTHbIX LWECTHaALATEPUYHbIX CMBOJIOB.

Hanpumep, Ox1F B RTU npeactasnsietcs kak ‘“1FH’.

dperiM CUMBOJIOB:

* 10-6uTHbIN chperm: 8-6UTHbIE cMBOIbI 6e3 BuTa YyeTHocTH (8,N,1).
* 11-6uTHbIN cpperm: 8-6UTHbIE CMMBOILI ¢ 61UTOM YeTHocTH (8,E/O,1).
®dopmart AaHHbIX Npu Nepeaaye

Tabnuua 10.2 — Pexum ASCII

Mone OnucaHue
STX CrapToBbiii cumBon ;' (3AH)
ADR Apgpec ycTpoictsa (8 6uT) B popmate ASCII
CMD Kopn komaHgebl (8 6uT) B hopmate ASCII
DATA [HanHble (n x 8 6uT, go 32 ASCII-konoB)
LRC CHK KoHTponbHasa cymma (8 6ut B ASCII)
END KoHew coobueHunsi (CR ODH, LF 0AH)
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Tabnuua 10.3 — Pexxkum RTU

Mone OnwucaHue
START 3apgepxkka > 10 mc unu 3,5 BpemeHu nepegaydn Gavita
ADR Agpec ycTponicTtsa (8 6uT)
CMD Kop komaHngb! (8 6uT)
DATA HaHHble (n x 8 6uT, fo 32 GariToB)
CRC CHK KoHTponbHas cymma (16 6uT)
END 3apgepxkka > 10 mc unu 3.5 BpemeHu nepegayn Gata

Appecauus (ADR)
Honyctumbln gnanas3oH agpecoB: 1 — 247. Ecnv agpec BbIXOOWT 3a 3TOT AvanasoH,
YCTPOWCTBO HE OTBETHT.
Koabl KomaHA 1 CTPYKTypa AaHHbIX
Komanpa 03H (4TeHue napameTpoB)
YTeHne 0gHOro unm HeCKONbKUX PErMCTPOB NapameTpoB BEAOMOro yCTPONCTBA.
Tabnuua 10.4 — Komanga 03H

Mone 3HauyeHne
Appec 3apgepxka > 10 mc unu 3,5 BpemeHu nepegaydm G6avta
PyHKUMA Agnpec ycTporictsa (8 6uT)
HavanbHbIi agpec Kopn komaHapl (8 6uT)
KonunuyecTBo AaHHbIX (CrnoB) OanHble (n x 8 6uT, no 32 banTtos)
KoHTponbHasa cymma CRC KoHTponbHasa cymma (16 6uT)

KomaHpa O6H (3anvMcb ogHOro 3Ha4eHUs B perucTp)
3anuceiBaeT 1 CrioBo B PerncTp.

Tabnuua 10.4 — Komanaa 06H

Mone 3HauyeHue
Appec Bapgepxka > 10 mc unu 3,5 BpemeHu nepefaydn 6avta
PyHkUmA Agnpec ycTporicta (8 6uT)
HauanbHbii agpec Kopn komaHgpl (8 6uT)
KonunuyecTBo AaHHbIX (CroB) OanHble (n x 8 6uT, no 32 GanTtos)
KoHTponbHasa cymma CRC KoHTponbHasa cymma (16 6uT)

OnpepaeneHve aapecoB AaHHbIX CBA3N

OTOT pasgen CoaepXuT onpedeneHvst aapecoB AaHHbIX CBSA3W, KOTOpble WCMONb3yloTcA ANs
ynpaBneHns paboTol yCTpoWCTBa NNaBHOrO Mycka, MonyyYeHns MHPOPMaLuM O ero COCTOSIHAN 1
HaCTPOWKN COOTBETCTBYHOLLNX NapaMeTpoB.

MNpaBuna npeacTaBneHns agpecoB NapaMeTPOB U KOAOB (hyHKLMA

Appec pervctpa, COOTBETCTBYIOLLUMIA NapameTpy, Onpeaensetcss CepuinHbIM HOMEpOM koAa
yHKUnK. MapameTpbl crpynnupoBaHsbl B rpynnbl A-G (0-6), a HoMep napameTpa KOHBEPTUpYeTCs
B LWeCTHaauaTepuyHbIi hopmar.

Hanpumep, ans napametpa B10 wecTHaguatepuyHoe npeacraBrieHne agpeca yHKUmum
6ynet 010AH.

OnpepenexHune agpecoB NapamMeTpPoB B NPOTOKONEe CBA3MN



Tabnuua 10.5 — Komanabl ynpaeneHus

Apnpec Kopg
Onpepenexue napameTpa hyHKLMM OnucaHue ATpuéyT
3anyck 3201H 00AAH Hauatb paboty 3anuch
OcTtaHoB 3201H 0055H OcTaHoBUTb 3annck
BoccraHoBneHne 3202H 00AAH Boccm?oavm: 3anmce
3aBOACKWNX HACTPOEK HaCTPOMKM
C6poc owmnbok 3203H 00AAH OuncTnTb OLWNBKN 3anncb
Tabnuua 10.6 — YTeHune TekyLero paboyero coctTosHuA
OnpepeneHne Appec Kon Onucaxue ATpubyT
napameTpa pyHKLMM COCTOSIHUA
[0TOBHOCTbL 4204H 0001H Pexum oxngaHus YteHne
3anyck 4204H 0002H Pexum nycka YTeHne
Baiinac 4204H 0004H ga,ﬁma no YreHme
annacy
OcTtaHoB 4204H 0008H Pexum nnasroro YrteHune
OoCTaHoBa
Owwbka 4204H 0010H Cocrostne Yrenve
oLmnBKM
Tabnuua 10.7 — YTeHue TeKyLLEero CocTosHUSA
OnpepeneHne Appec napameTpa Kopn owmn6ku
HeT HeucnpasHocTen 4201H 0000H
Meperpy3ka 4201H 0001H
Brnokuposka poTopa 4201H 0002H
MpeBbileHne BpeMeHn nycka 4201H 0003H
Mepekoc a3 4201H 0004H
O6pbIB hasbl Ha BbIxoAe 4201H 0005H
O6pbIB hasbl Ha Bxoae 4201H 0006H
Owwnbka YyacToTbl 4201H 0007H
KopoTkoe 3amMblkaHue 4201H 0008H
TMpucTopa
Meperpes Y 4201H 0009H

OTBeTbl Ha OWMNOKK NpU Nepegave AaHHbIX
Mpw Bo3HUKHOBEHMM owwmnbku YT oTnpaBnseT koA ownbku, yctaHaBnueas craplumin out (bit7)
komaHabl (kog cyHKuum + 80H), 4TOObI BEAYLLMIA (XOCT) MOT ONpeaenvTh, YTO NPOU30LLIIa oLwnbKa.

Tabnuua 10.8 — Npumep oTtBeTa B RTU-pexunme

Mone 3HaueHue
Anpec 01H
DyHKUMA 86H
Kopa, owmnbkn 01H
KoHTponbHas cymma CRC 83H AOH
51
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Tab6nuua 10.9 — OnucaHne KoaoB OLLIMOOK CBA3MN

Koa owmn6ku CopepxaHue oLmnGKu

O0H HeT ownbkm
01H HeBepHbIn ko4 pyHKUMKN
02H HeBepHbIN agpec AaHHbIX
03H HeBepHoe 3Ha4yeHne aaHHbIX
10H Owwmnbka KOHTPOSbHOW CyMMbI
11H [MapameTpbl 3anpeLueHbl
ONs U3MEHeHus
121 Bbixog 3a gonycTumbiin
amanasoH
15H TpebyeTcs 3aBOACKOM Naporb

OnucaHune
Owwubka oTcyTCTBYET
YT nonyynno HenogaepXXnusaemMblin Kog
YyHKLUMK
YT nonyyYnno HegonyCTUMbIN agpec AaHHbIX

YCTaHOBNEHHOE 3Ha4YeHNe AaHHbIX
HeaonycTtumo

Owwnbka B NPOBEPOYHOM KoZe AaHHbIX
[MapameTpbl HEMNb3st UBMEHUTL BO BPEMS
paboTbl

YCcTaHOBNEHHOE 3HaYeHne BbIXOoAUT

3a npepernbl 4onyCTUMOro

AvanasoHa

[ns goctyna k napameTpam Tpebyetcs
naposb Npon3BoanTens

10.1 3azemneHue n 3KpaHUpoBaHue

TpebyeTcsa ncnonb3oBaTb IKPAHMPOBaHHbLIV kabernb «BUTas napay» C 3aluTHbIM 9KpaHoM. [1Ba
KOHLIa 3KpaHupytoLlero kabens cnegyeT NOAKMOYUTE B TOUKY 3a3eMMSIOLLEro YCTPOUCTBa U B

3aLLUTHYIO TOYKY Kaberns 3a3eMrneHus.

10.2 NMoaknovyeHne TepMmHaTopa

Ona  AnvHHBLIX  Kabenen,

KoTOpble  MOryT

Bbi3blBaTb MOMexun, crneayet YCTaHOBUTb

cornacymwlme pesucTopbl (TEpMUHATOPbI) MeXdy WHMOPMaLUMOHHbIMM MPOBOAAMM Ha 06ouX

KOHLax kabensa RS-485.

ConpoTuBneHNe JOMKHO COBMNagaTth C CONPOTMBREHMEM kabensi (06bi4HO 120 Om).
3anpeLyeHo 1Cnonb3oBaTh NPOBONOYHbIE PE3VCTOPbI.

MaBa 11. JononHuTesnbHbIE ONMLUUU

11.1 MokpbIiTUE Nakom

MokpbiTe nakom TpebyeTca Ans  npepoTBpalleHvs
nospexaeHui u  gedopmauuii  nrnat  npu pabote B
3anbineHHbix  paboumx cpepax. BHe  3aBucumoctn o1

TSDKECTU Harpy3oK, [OMOMHUTENIbHOE 3alUUTHOE MOKPbITUE
NO3BOSISIET HE TOMbKO MOBLICUTL MPOYHOCTb PaAMO3NEMEHTOB,
HO W MPOANWUTbL CPOK CnyxObl 06opyaoBaHWs B LenoM. Jlak
Ha[EeXHO 3alUMLIaeT YCTPOWCTBO MMaBHOMO Mycka OT Mblfn, YTO
obecneunBaeT 6ecnepeboiiHyto paboTy npon3BoacTBa.

MpeumywecrBa:

* YCTOMYMBOCTb K MbINW;

¢ Bbicokas mexaHu4yeckas MNPOYHOCTb pagno3NemMeHToB

Ha neyvaTHbIX Nnarax;
» [MpoaneHue cpoka cnyx6bl 06opyaoBaHUs.




11.2 MokpbiTE KOMNAyHAOM

Mpun pabote  obopyaoBaHus B 9KCTpeMarbHbIX
(arpeccuBHbIX) paboumx cpegax TpebyeTcst OONONHUTENbHAs!
3awmrTa:  crneuuanbHOe  MOKPbITME  MeyaTHbIX  nnar
komnayHgoMm.  [aHHas  onuus  sBnsieTcd  Haubonee
onTumManbHoM Ans  obecneyeHuss HagEXHOCTU  paboTbl
YCTPOWCTB MNMaBHOrO Mycka B >XECTKMX YCMOBUSX W Npu
BO34ENCTBMN APYIrNX arpeccuBHbiX GakTopos (Bnara, nNbifib U1
T.M.).

Mpeumywecrra:

* [MoBblWweHHas MexaHu4eckas YCTONYMBOCTb:
apheKkTUBHO 3alumLLaeT OT BUGpaLuiA, BO3HMKAKOLWMX B
npouecce paboThbl;

* Bbicokas Tennootgaya: yCTPONCTBO He HarpeBaeTcs B
npouecce aKcnnyaTauuu;

* MpoaneHne cpoka cnyx6bl 060pyaoBaHYSI.
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