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BBepeHue

Bnarogapum Bac 3a npnobpeTeHne ycTpoicTBa nnasHoro nycka cepum SBIM.

JaHHass cepusi wvcnonb3yeTca ANS  ynNpaBneHus pasnuyHbiM - obopydoBaHuem  Ans
aBTOMaTM3aumMmn npouecca npousBoacTea. lepea Havanom paboTbl BHUMATENbHO W3yyuTe
HacTosilee PyKOBOACTBO. HapylueHune ykasaHHbIX B pykoBOACTBe TpeboBaHuii akcnnyatauum
MOXET NPMBECTM K BO3HUKHOBEHWIO HENCNPAaBHOCTEN, OTKa30B, COKPALLEHWNIO CPOKa aKcnnyaTauum
obopyaoBaHMs UNK Aaxe K HAHECEHUIO TPaBM.

YcTtaHOoBKY W BBOA B 9KCMnyaTauuio Bcerga cregyeT nNnaHupoBaTb W BLIMOMHATL B
COOTBETCTBUM C MECTHbIMK 3akoHamu u Hopmamu. INSTART He npuHWMaeT Ha cebsi HUKaKkux
0053aTenbCTB B Crlydae HapyLUeHW MeCTHOrO 3aKkoHopaTenbCcTBa Wumu Opyrux HOpM W npasui.
Kpome Toro, npeHebpexeHne HOPMaTUBHLIMU JOKYMEHTaMyU MOXET CTaTb MPUYMHON Henonapok
npuBoAa, Ha KOTOPbIE He PacnPOCTPaHAETCA rapaHTUA N3roTOBUTENS.

B cnyyae Heo6x0AMMOCTM KOHCYMbTaLMW MO UCMOMb30BaHUIO YCTPOWCTBA NMaBHOMO Nycka unm
CepBUCHOMY OBCIyXMBaHUIO YCTPOWCTB 0bpaTutech B TexHuyeckyto nopaepxky OO0 «UHcTapT».

Mpw BBOAE B 3KCMyaTauUMIO BLIMOMHUTL CneadytoLume encTBus:

1) BbINONHUTL NPUEMKY 1 OCMOTP:

- LilenocTHoCTb n3genusi n KOMNIEeKTHOCTb COrNacHO NacropTy.

- CooTBeTCTBYET IM HOMMHANbHOE 3HaYeHue, ykas3aHHOe Ha nacnopTtHou Tabnuuke,
3HaYeHuto, ykasaHHOMY B BalLeM 3aKase.

2) [lpoBepuTb COOTBETCTBME CETEBOTO MUTAHWA W HOMWHAmNbHbLIX  MapameTpoB
3NeKTPOABUraTens AnanasoHy HanpshKeHNs CUMTOBOMO MUTaHUS.

3) BbINOMHWTL  YCTAHOBKY W  MOAKMIOMEHWE B COOTBETCTBMM C  TpeboBaHusMu,
yKasaHHbIMK B rnaBe 3 HaCTOSILLEero pyKoBOACTBA.

4) BbINONHWTL NapaMeTpupoBaHWe B COOTBETCTBUM C TEXHOIOTMYECKMU YCIIOBUAMM.

B cnyvae BbISIBMEHWS HapyleHUss OOHOrO W3 MNYHKTOB HEMEANEHHO CBSXUTECb C
npovssoguTenem unu Bawmm nocrasLLmMKOM.

MpounsBoguTens ocTaBnsieT 3a coboii NpaBO M3MEHATb TEXHWUYECKVWE napaMeTpbl U ycrnoBus
ncnonb3oBaHns obopynoBaHns 6e3 npeaBapuTENbHOrO YBeAOMITEHUS.

Mpn Bblbope n akcnnyatauuu Yn cnegyet yuuTblBaTh TpeboBaHus
FOCT IEC 60947-4-2-2023 «AnnapaTypa pacnpefeneHusi 1 ynpasrneHus HU3KoBonbTHasi. YacTtb
4-2. KoHTaKTOpbl M nyckaTtenu aneKkTpoasuraTenew..» u Apyrme AeiCTBYIOLME HOPMAaTMBHbIE
[OKYMEHTbI.



OtckaHupyiite QR-kog, 4TOObI MOCMOTPETH  MOMHBIA  KOMMMEKT
OOKyMeHTaumn npeobpasoBaTtensi 4acToTbl. [JoOKyMEHTaLUU Takke MOXHO
ckavaTb Ha oduumansbHOM cawTe instart-info.ru B pasgene «lMogaepxka u
cepBuCY» — «[JokymeHTauus».

Mpn BO3HWKHOBEHWM BOMPOCOB MO HACTPOWKE WNW MOAKMIOYEHUIO
obopyaoBaHus, oTckaHupynte QR-koa, 4TOGbI Nepentn B GUGNMOTEKY
HacTpoek. B 6ubnuoTeky HacTpoek TakKe MOXHO NepenTun Ha
odmumaneHoM caunTe instart-info.ru B pasgene «lNogaepxka u cepBucy —
«lNogknoyeHne 1 HacTponkay.

BupeonHcTpyKkummn no HacTponke ob6opyaoBaHus:

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

[ns cBA3W C TexHW4YecKoW MNoAAepXKOW MO BOMPOCaM HACTPOMKW, MOAKIYEHWUA Wnn
HencnpaBHOCTM 06opyAoBaHUs oTckaHupynTe QR-koa:
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Mnasa 1. O6wme cBeaeHUnA

YcTporictBo nnasHoro nycka cepun SBIM npeacTaBnsieT coboli KoMnakTHoe LMpoBOe peLleHne
KHWKHOro  dopmaTta  Ans  NNaBHOTO  Mycka  aCUHXPOHHbIX  3MeKTpoasuratenei  C
KOPOTKO3aMKHYTbIM POTOPOM Npun BXOAHOM TpexdasHom HanpsbkeHun 342-440 B. Mpepocrasnset
onTUManbHbI  Habop  YHKUMIA  3awmTbl  ABUratens  Ans  obecneyeHuss  HagexHoun
Npou3BOANUTENBHOCTN YCTAHOBOK.

Ownana3oH mowHocTen cepun SBIM: ot 0.4 kBT go 115 kBT.

1.1 HomeHknaTtypa nsaenvu

Moxanyncta, npoBepbTe YCTPOWCTBO A0 MPVMEHEHWS Ha MpeaMeT OTCYTCTBUS BHELLHWX
noBpexaeHuit n cootBeTcTBUsA 0603Ha4YeHus ycTpoiicTBa Bawemy 3aka3y. Hagnuck Ha 3aBoackom
Tabnuuke: Hanpumep, SBIM-5.5/12-04.

e A
YcTpoMUCcTBO NAABHOIO nycka cepuu SBIM

Moaenk | SBIM-5.5/12-04
BxoaHoe HanpsbkeHue,UBX | 3 ~ 342..440B 50/60 Iy + 2%

MowHocTb, KBT | 5.5

Tok, A 12.0
00000000000000000

Cucrtema obo3HaveHus:

SBIM -XIZ - U + DDnorgiﬂMJﬂbelE

1 2 3 4 5
1. Cepusa 5. JononHuTenbHLIE ONUMK:
2. MowHocTb, KBT C3C - A0NONHUTENBHO NOKPLITUE NAAT NaKoM;
3. Tok, A KMI-M - 3aWwuTHOE NOKPbITUE NNaT KOMNAayHAoM;
4. BxogHoe HanpsxeHue, B WP - nHomBmayansHoe NPoeKkTHOE pelleHue,

4:3~400 (380)B, 50/60 'y
1.2 MopenbHbIN psg

HoMuHanbHbIN TOK Npu
Mogenb MowHocTb, KBT
NOOKMIOYEHUU «B JIMHUIO», A

Bxopa: 3 crasbl, 342 B - 440 B (+ 5 % He 6onee 20 mc), 50/60 My * 2 %
SBIM-0.4/1.2-04 0.4 12
SBIM-0.55/1.6-04 0.55 1.6
SBIM-0.75/2.0-04 0.75 2.0



SBIM-1.1/2.6-04 11 2.6

SBIM-1.5/3.6-04 15 3.6
SBIM-2.2/5.6-04 2.2 5.6
SBIM-3.0/7.2-04 3.0 7.2
SBIM-4.0/9-04 4.0 9.0
SBIM-5.5/12-04 55 12
SBIM-7.5/16-04 7.5 16
SBIM-11/22-04 11 22
SBIM-15/30-04 15 30
SBIM -18.5/37-04 18.5 37
SBIM -22/44-04 22 44
SBIM -30/60-04 30 60
SBIM -37/74-04 37 74
SBIM -45/90-04 45 90
SBIM -55/110-04 55 110
SBIM -75/150-04 75 150
SBIM -90/180-04 90 180
SBIM -115/230-04 115 230

1.3 TexHNYeCKne xapakTepucTuKm

HanpsixeHne nutanms n 3 basbl, 342 B - 440 B (+ 5 % He 6onee 20 mc),
[ManasoH MoLLHoOCTeN 0.4 kBT - 115 kBT
YactoTa anekrponuTaHus 50/60 'y £ 2 %

MpumeHsiemble
TpexdasHble aCUHXPOHHbIE C KOPOTKO3aMKHYTbIM POTOPOM

aneKkTpoaBuraTenu
YacrtoTta nyckoB He 6onee 10 pa3 B yac (He yawle 1 pasa B 6 MUHYT)
MyckoBoe HanpsixeHue 30%-80 %

OrpaHuyeHue NyCKOBOro Toka 200 % - 600 %

Bpems nycka lc-120c
Bpems octaHoBa Oc-60c
MakcumanbHbIn pabounii Tok 50 % - 600 %

- TOKOOrpaHu4ieHne

Pexum nycka
- pamna rno HanpsXeHuo

- OCTaHOB M0 MHepLuK
Pexumbl octaHoBa ~
- NNaBHbI OCTAaHOB

Hanuuune o6BoaHOrO

° BcTpoeH
KOHTaKTopa (6annac)
Tun noakntoueHus k "B nuHuio"

MutaHne nNnaTtbl ynpaBneHus 230 B - 400 B, He3aBu1CUMOE OT CUIIOBOW YacTu
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BCTPOEHHbIN UCTOUHUK
nuTaHus

PenelHble Bbixoabl

Bxopabl ynpaBneHus
AHanoroBbIf BbiXoa
KoMMyHMKaLMOHHbIN NpoTokon
DYHKLUM 3aLUTBI

3awuTHOe NOKpbITUE Nnar

CreneHb 3awuThbl

BHelwHwue ycnosus

Cuctema oxnaxaeHus

no 15 kBt: 12 B DC
ot 18.5kBT: 24 B DC

0o 15 kBt: 1 (250 BAC no 3 A; 30 B DC go 3 A)
oT 18.5kBT: 2 (250 BAC o 3A; 30BDC no 3 A)

3 umndpoBbIX

1 aHanoroBbI Bbixod ¢ AnanasoHom 0/4...20 MA
ModBUS RTU

OnTMMarbHbI KOMMMEKC 3aLmT

C2C 6asoBoe, C3C onuusa

IP20: mogenu 0.4 kBT - 37 kBT
IPO0: mogenwu 45 kBT - 115 kBT (npn ncnonb3oBaHny 3awmUTHbIX
M30MATOPOB Ha CUIOBbLIX KNnemmax - [P20)

PasmeweHne Ha Bbicote Ao 1000 m. Npu pasmelleHun Bbie
1000 m criegyeT Ucnonb30BaTh YCTPOWCTBO GOMbLUIEN MOLLHOCTHU.
TemnepaTypa OKpyXatoLlero Bosgyxa - B uHTepBarne ot -20 go
+50 °C, BnaxHocTb Bo3ayxa - He 6onee 90%, 6e3 koHaeHcaTa.
PasmelleHne yctponictBa - B MOMELEHMM C  XOPOLLEn
BEHTUMALMEN, NPU OTCYTCTBMM KOPPO3UOHHO-AKTUBHbIX BELLECTB
1 3NEKTPONPOBOASALLEN NbINW. Bubpaunmn He AomkHbI NpeBbILWaTh
0.5G.

o 15 kBT: ectecTBeHHOe oxnaxaeHne Bo3ayxoM
oT 18.5 kBT: npuHyauTtensHoe oxnaxaeHue

1.4 BHewHun BMA U rabapuTHbIe pa3mepbl

Mopgens 1 Mopgenb 2

[ &d M b |

Mogenb 3 Mogenb 4
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Cxema modenu cepuu SBIM (mModesnb mowHocmsio 0.4 kBm - 15 kBm)
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Cxema modenu cepuu SBIM (modenb mouwjHocmbio 90 kBm - 115 kBm)



Tabnuua 3 - FabapuTHble 1 ycTaHOBOYHbIE pa3Mepbl cepun SBIM

Bec [abapuTHble pa3mepbl YcTaHOBOYHbIE pa3mepbl
Mogenb (HeTTO) MM
Kr w B r L1 B1 d19 d2g

SBIM-0.4/1.2-04
SBIM-0.55/1.6-04
SBIM-0.75/2.0-04
SBIM-1.1/2.6-04
SBIM-1.5/3.6-04
SBIM-2.2/5.6-04
1 0.7 55 162 157 45 1515 4.5 -
SBIM-3.0/7.2-04
SBIM-4.0/9.0-04
SBIM-5.5/12-04
SBIM-7.5/16-04
SBIM-11/22-04
SBIM-15/30-04

SBIM-18.5/37-04
2.25
SBIM-22/44-04
2 105 250 160 80 236 6.5 115
SBIM-30/60-04
25
SBIM-37/74-04

SBIM-45/90-04
3 | SBIM-55/110-04 4.25 136 311 185 95 281
SBIM-75/150-04 7 13

SBIM-90/180-04
4 10 211 419 214 160 372
SBIM-115/230-04

naBa 2. O6wWue mepbl NPeaoOCTOPOXKHOCTHU

B 0TBETCTBEHHOCTb MOMNb30BATENS BXOAWUT NMPOYTEHUE U NOHUMAHWE BCEX MHCTPYKLMIA B AAHHOM
pyKOBOACTBE BMSIOTh A0 YCTaHOBKMW, WMCMOMb30BaHUS Unu oBCnyxuBaHWS yCTPOWUCTBA NNaBHOrO
rnycka; cnepoBatb npasunam anekTpobe3onacHoCTU, BKItovas MCosb30BaHuUst
COOTBETCTBYIOLLETO 3aLUTHOrO 060pY/A0BaHUS U NOMyYeHne HEOBXOAUMBIX KOHCYNbTauui nepes
ucnonb3oBaHMemM 9Toro 06opyAOBaHUS CMOCOGOM, OTAWYHBIM OT OMWCAHHOTO B  AAaHHOM
pyKOBOACTBE.
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BHumaHue!
Mcnonb3oBaHne 3TOro cuUMBONa B [aHHOM PYKOBOACTBE HarnomuHaeT

nonb3oBaTento 0 CoBMOAEHNUN 0COBOro BHUMAHUS KacaTeslbHO YCTaHOBKU U
paboTbl 0bopynoBaHus.

OnacHocTb!

HecobntogeHne TpeboBaHWi Npu BbINOMHEHWN OaHHOW onepauun MoXeT
NPVBECTU K TSHKKUM TPaBMaM v neTasnbHbIM NOCNeACcTBUAM.

3ameyvaHue

YCTpPOMCTBO MNaBHOTO MNycka MOXeT ObiTb OTPEMOHTUPOBAHO TOSMbLKO
YMOMHOMOYEHHbIM CEepBUCHBIM nepcoHanom. CamocTosiTenbHas
MoanduKauma yCTpOMCTBa NIaBHOMO Nycka Un PeMOHT NpuBeaeT K CHATUIO
rapaHTUiHbIX 0653aTENLCTB C YCTPONCTBA.

2.1 Mepbl NpeaoCTOPOXKHOCTU

> bbb DBP

MpeaynpexaeHne 06 onacHOCTU NOSyYEHUs ANEeKTPUYECKOro ygapa
[lo Tex nop, noka UCTOYHMK MUTaHUA MOAKMHOYEH (BKMoYas cryyau, koraa
YT B owmnbKe UM HAXOQWUTCA B PeXMME OXMOAHWUS KOMaHAbl), BXOOHbIe U
BbIXO[Hble TOKOBEAYLUME LUNHBI HAXOAATCS NOA HanpsKeHNeM.

KopoTkoe 3ambikaHue

B cnyyae cepbesaHoii neperpy3ku 1 NosiBNeHNs KOPOTKOrO 3amblkaHusl, paboTa
YCTPOWCTBA MNaBHOrO Mycka [AOSkHa ObiTb HeMearieHHO npekpalleHa.
Mocnenyowmin BBOA B 3KCMiyaTauuMio OCYLLECTBMSETCS TOMbKO Mocrne
KOHCYNbTaUMW C TEXHUYECKON NOALAEPKKON.

3asemneHue

B OTBETCTBEHHOCTb NOnb3oBaTeEnNsi (I/IJ']I/I yerioBeka, 3aHuMMarLwumcs
MOHTaXoM U NoAKn4YeHnem YI'II'I) BXOAUT NoAKn4yeHune 3asemMiieHunsa B
COOTBETCTBUN C MECTHbIMWU CTaHO4apTaMu 3]'IeKTpO6e3OI'|aCHOCTI/1.

O6ecneyeHune 6esonacHocTU

* B HekoTOpbIX YyCTaHOBKaX, CryvawHbIA 3amnyck MOXeT MNpuBEecTU K
MOBbILUEHHOMY PUCKY MepcoHana WM K MOBPEXAEHWNI0 ABWKYLLUXCS
MawwuH. B Takux cnyvasx, TpebyeTca K UCTOUHUKY NMUTaHUS, Noaxoasiiemy
K Y, ycTaHOBUTbL M30MNMPOBaHHbIN BbIKIOYaTeNb M YCTPOMCTBO 0b6pbiBa
uenu (Hanpvmep, CUMOBOW KOHTaKTOP), KOHTPONMPYyEeMble Yepe3 BHELLHIOK
cuctemy 6e30nacHOCTM MNKM C MOMOLLBIO MPOrPaMMUPYeMbIX pernenHbIX
Bbixogos Y.

* YMI umeloT BCTPOEHHbIE CUCTEMbI 3aLLUThI, KOTOPblE MOTYT OTKIHOYUTb
YT B cnyyae owmnGoK 1, TakmM 06pasoM, BbINONHUTL aBapuUiiHY OCTaHOBKY
Asuratens.

O6wume Mepbl NPefOCTOPOXKHOCTH

* [lo Hayana npYMeHeHWs1 BHMMATEeNbHO O3HAKOMbTECb C HacCTosLLen
WHCTpYKUMen

+ K paboTe no yctaHoBKe 1 9KCMyaTaumm yCTPoNCTBa AOIMKEH AoNycKaTbCs
TOJNBKO KBaNUULUMPOBaHHbIA 1 00y4YeHHbIN NepcoHan

* Y6eauTech B TOM, YTO NapameTpbl yCTPOMCTBA COOTBETCTBYIOT NapaMeTpam
anekTpoasuraTens

+ 3anpeLlaeTcs NOAKMIOYEHNE EMKOCTHOWN Harpy3Kku K BbIXOAHbLIM KneMmam
U, V, W)

+ [locne nogkmnYeHnss MecTa CUMOBbIX COEAVHEHWA AOMKHbI ObiTh
3aM30nMpOBaHbI

* [py BBINOMHEHUN PEMOHTHbIX M NPOdMNaKTUYecknx paboT yCTPOMCTBO



[OMKHO BbITb OTKIMIOYEHO OT CETU U 3reKTpoaBuraTens

* YCTpOWCTBO MNMaBHOIO Mycka He MOXET OblTb MCMONb30BaHO Kak
pasbeavHUTENb LENU UNn N30NMpytoLLee YyCTPONCTBO

* He gonyckaeTtcs nonagaHve Bnarv BHyTPb YCTPOWCTBO

3anpeLleHo 1cnomnb30BaTb YCTPOMCTBO MMABHOMO Mycka COBMECTHO C
KOHAEHCATOPHbIMY YCTaHOBKaMM

2.2 YTunusauumsa

SBIM He cogepxaT AparoueHHbIX MeTannoB, HO [AOMKHO OblTb YTUNW3MPOBAHO Kak
3MEKTPUYECKNIA UMW 3NEKTPOHHBIA MyCOp B COOTBETCTBUW C MECTHbIM AENCTBYIOLUMM Ha AaHHbIN
MOMEHT 3aKOHOAAaTENLCTBOM.

2.3 YcnoBus aKkcnnyaTtaumm

Y6eonTecb, YTO CTeneHb 3aluTbl YCTPOWCTBA NMaBHOrO Mycka COOTBETCTBYET YCMOBUSIM
akcnnyataummn. HecobntogeHne TpeboBaHUiA K YCIOBUSIM OKPYXatoLLen cpeabl MOXeT NpuBecTu K
cokpalleHuto cpoka cnyx6el Y.

CreneHb 3awmtbl IP20 obo3HayaeT, yto kopnyc YII 3awwuiaet OT nonagaHusi BHYTPb
npegMeToB AMamMeTpoMm, npesbiwaowmm 12.5 MM, n gnvuHon 6onble 80 MM, HO Mpu 3TOM He
npenaTcTByeT NonagaHuio B HEro Bnaru (foxas, kanenb KoHAeHcaTa, CTpyn BoAdbl U Ap.).

Cnepyet ycTaHaBnuBaTb 00OOpyfoBaHME Ha He MOABEPXKEHHbIe BO3rOpaHuio MpeaMeThl,
Hanpumep, C MeTannuyecko, GeTOHHOW MNOBEPXHOCTbIO U Ha 6Ge3onacHOM pacCTosHUM OT
rOpIOYNX U B3PbIBOONACHbLIX MaTepuanos. HecobniogeHne atoro TpeGoBaHMS MOXET NMpUBECTMU K
BO3rOpaHuio.

Cnepyet wusberatb nonagaHua B Y[ OroneHHbIX KOHLOB NPOBOAA, BWUHTOB W APYrux
NOCTOPOHHMX NpeameToB. HecobrnitogeHne atoro TpeboBaHns npmeeaeT k nospexaeHuo Y.

Cnepnyet yctaHaBnuBath Y[ B MecTax, 3allMLLEHHbIX OT MEXaHUYECKMX YAapoB, BUbpaLmi n
NpsIMBIX COMHEYHbIX Nnyyen. He gonyckaeTca akcnnyataums Ha OTKPbITOM BO3gyxe, B cpefe
arpeccuBHbIX rasoB W XWAKOCTEN, B Cpefde MacrsHoro TymaHa v 6pbi3r, B cpefe COnsHoro
TymMaHa, BO BFaxHOW cpede W nop BO3AeNCTBMEM oOcapkoB. TpebyeTcs yCTaHOBWUTbL Ha
obopyaoBaHve UnbTPyoLLME YCTPOWUCTBA, €CNN B BO3AyXe NMPUCYTCTBYET MeTannmyeckas nbinb
UM BOSMOKHWCTasi M3BeCTb. PekomeHpyeTcsi ycTaHOBUTb Npubop BAanuM OT CUMOBLIX CeTen,
3MEKTPOYCTaHOBOK BbICOKOW MOLLHOCTU, TaKWX KaK afieKTpudeckne cBapoyHble annaparsl, T.K. OHU
BNMAOT Ha paboTty npubopa. PagnoakTtuBHble maTtepuanbl MOryT OKasbiBaTb BO3AENCTBME Ha
aKcnnyaTaumio obopyaoBaHus.

HopmanbHasa TemnepaTypa OKpyxXatwllen cpedbl ANA WCNOMb30BaHWs npeobpasoBaTens
yacToTbl cocTaBnsiet -20 °C ~ + 50 °C.

B mectax, rae BbicoTa Haa ypoBHeM Mops npesbiwaet 1000 M 1 oxnaxaeHne ymeHbluaeTcs
13-3a pa3pexXeHHOCTN BO3ayXxa, HEOBX0ANMO YYUTBLIBATb CHMKEHUNE HOMUHAIBbHBIX XapaKTePUCTUK
Y.

2.4 YcnoBus xpaHeHust

Mpun ANMTENBEHOM XpaHeHU HeoBXOAMMO YUnUTLIBaTL CrieaytoLme TpeboBaHWs:

1. XpanuTb npeobpa3oBaTterib YacTOTbl B OPUMMHANBHOW YNaKoBKe.

2.YCnoBUA XpaHeHWUss B Tape Ha CKrafe MW3roTOBUTENS U NOTpeGuTens OOMKHbI
cooTBeTcTBOBaTh ycrnosusim 1 no FOCT 15150-69. B Bo3gyxe He JOMKHbI NPUCYTCTBOBATb
arpeccuBHble NpuMecH, TemnepaTypa xpaHenusi -20 °C ...+ 60 °C.
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MnaBa 3. YcTaHOBKa 1 noaknoYeHne

Tpeb6oBaHUs MPU MOHTaXe

LLledb-moHTax, nyckoHanagouHble paboTbl, BBOA B 3KCNyaTaumio, TeXHUYeckoe
obcnyxuBaHne [OMKHbI BbINOMHATHCS TOMBbKO aTTeCTOBAHHbIMK Crheuuanuctamu,
uMelowmmn  npodmnbHoe obpasoBaHuMe B obnacTv  anekTponpusBoga
aBTomaTu3aumm unu cratyc “CepsucHoro/TexHudeckoro naptHepa INSTART”, a
Takke rpynny no anekrpobesonacHocTu He Hke llI.

HapyleHve npasun n TpeGoBaHUIA NPU MOHTaXe MOXET NPUBECTU K Neperpesy,
CHWXEHWIO YPOBHSA MPOM3BOAMTENBHOCTM UMW BbIXOAY W3 CTPOsi YCTpoWCTBa
nnaBHOroO Nycka.

3.1 NoaknroyeHue CUNOBOM YacTU U 3a3eMIeHus

Tabnvua 4 - [lJonycTuMble pacCTOSIHUS NP MOHTaxe
1 [ns Bcex TMNopaamepoBs AonycTumoe pacctosiHue mexay YT 50 MM no BepTukanm
2 [Ina Bcex TMnopa3amepos gonyctumoe pacctosHue mexay YT 10 mm no ropusoHTanm
3 [ns Bcex TMnopasmepos gonyctumoe pacctosiHne mexay YTl go aosepupbl wkada
ynpasneHus 10 mm

4 YcTponcTea NNaBHOro nycka MOXeT ObiTb YCTAHOBMEHO TOMbKO B BEPTUKAIbHOM
NONOXEHNN

5 Honyckaetca moHTax YT 6e3 3a3opa No ropusoHTany npu ycrosum Temneparypei
oKpy>xatoLer cpefbl He Bbiwe 40 °C

>50mMm

>10MM

INSTART INSTART
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>50Mm

Puc. 3 - BapuaHmbsl MOHMaxa: ¢ 3a30pom (criesa) u 6e3 3a3opa (cripasa)

3.2Tunbl NOAKIIOYEHNA ANeKTpoaBUraTens

YCTpOWCTBO MNaBHOMO Mycka MOXET OblTb MOAKMIYEHO TOMbKO «B NuHMIO». [Mpu 3anycke
anekTpogsuratens  obs3atenbHO  BBOAUTCS napametp  FO1 (HOMWHanbHBIN ~ TOK
anekTpogsurarens).

Hwxe npuBefeHa ctaHdapTHasi CxemMa MOAKMIOYEHUs ABUraTensi «B NUHWUIOY» Ans YyCTPOMCTBa
NnaBHOro Nycka co BCTPOEHHbIM 06BOAHBIM KOHTakTopom cepumn SBIM.
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Puc. 4 - Cxema nodknoyeHus: 0guzamerisi «8 fUHUKO» 01151 ycmpolicmea nnasHo2o fnycka cepuu SBIM

3.2.1 CeTeBOM aBTOMaTUYECKUW BbIKNOYaTenb

ABTOMaTUYECKMN  BbIKNIOYAaTENb YCTAHaBNMBAETCS CO CTOPOHbI MUTaKOLWeEn cetn wu
npeAHasHaveH Ans OTKIIOYEHNsA CeTU NPU BO3HUKHOBEHUW HeucrnpaBHOCTEN. Takke MOXeT ObITb
aBTOMaTWMYeCKU  BbIKMOYaTENb C  HE3aBUCMMbIM  pacuenuTenemM,  KOTOpbIl  MOXeT
KOHTPONUPOBAaTLCA C NMOMOLLBIO BbIxoAHbIX pene YTIM. MNoabop BeIMONHAETCA MO HOMUHANBHOMY
TOKY C XapaKTepucTuKoun He Hke C.

3.2.2 Ucnonb3oBaHue YKPM

MpumeHeHne YKPM coBMEeCTHO C YCTPOWCTBOM MfaBHOMO MNycka BeA&T K WUMMyNbCHbIM
konebaHuam B anekTpudeckux cuctemax. YII B 3TOM criyyae Bbi3blBaeT yBenuM4eHWE TOKa
PE30HaHCHON FapMOHMWKW, a Taioke YXyZALleHWe NUTaloWero HanpshkeHWsi, YTO MOXeT MpUBECTU K
cbosim B paboTe 060pyLoBaHUsSt U faxe BbIXOAY U3 CTPOSI.

B cBssan c atuM HeobxoAMMO npesycMOTpeTb [ANA 3alMThl YCTPOMCTBA NpPUMEHeHue
crneunanbHbiX  (PUNbTPYIOLLMX) pPeakToOpoB WMM  Apoccenel  3aluTHbiX (nMbo  apyroro
OOMONHUTENBHOrO 000PYAOBaHMS, pEKOMEHAOBaHHOIo npomssogutenem YKPM).

3.3 Knemmb1 ynpaBneHus

ynn
AT yrpsenmouses sarcroms A0 O umeree
A2 HanprxeHwe BbIXOa GND ¢ cvriana
12v - @
PeneiHsli TC Wnankatop
Myck " @ D1 Ludbp. exoa 1 BbiX0g —‘TA curHana
Cron +—— l—< D2 Uwdpp. Bxon 2 °
BHewnnAs ownbka DI3 Uwdpp. Bx0a 3 f 7
Rs-a85 A* L ’/\/\f“ Vel
Modbus RTU  _ L") VAN,
sept |

Puc. 5a - [ModknoyeHue knemm ynpasneHusi cepuu SBIM mowHocmsto do 15 kBm
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ynn

Al Ynpaenawowee AHaNOroBbIR AO @ r:g:g::gm
Az HAnpKeHue BOIXON  gyp cnrvana
TC1
24V @
. Peneiinslit TB1 WHankaTop
Myck +—— DI Lindp. exon 1 seixon T1 W curvana
Cron ~J DI2 Uwdp. Bxoa 2 )
BHelwwnAs ownbka —— —9 DI3  Uwucbp. Bxoa 3 TC2 ®
o
PeneiiHsii ‘_‘ MWrawkaTop
Boixon T2 cvrHana
TAZ2

Puc. 56
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- lodkmo4yeHue knemm yrnpasneHusi cepuu SBIM mowHocmbro om 18.5 kBm

Tabnuua 5 — OnvcaHne knemm ycTpoicTBa NnaBHoro nycka cepun SBIM

O6o3HauyeHne
KremMm

R,S, T
U, Vv,w

@IPE

TA-TB-TC/
TA1-TB1-TC1

TA2-TC2

DI3
DI2
DIl

12V/I24v*
Al, A2

A, B

Onwucaxue

BxogHble knemmbl. MpegHadHaveHbl Ans nogknodeHust 3-hasHoro ceTeBoro HanpskeHus

BbixogHble kneMmbl. MNpegHasHaveHbl ANs nogknoveHns 3-pasHoro aCMHXPOHHOro
anekTpoasuratens

Knemma npegHasHaveHa AN NOAKMIOYEHNS 3a3eMneHnst

Mporpammupyemblii penenHbiin Bbixod. TA-TC — HOpManbHO 3aKpbIThI KOHTaKT, TA-TB —
HOpMarbHO OTKPbITLIN (AN Moaenen Ao 15 kBT). TAL-TB1 — HopMarnbHO 3aKpbITbli KOHTaKT,
TA1-TC1 — HopManbHO OTKpbITHIN (4N Mogeneii ot 18.5 kBT). HactpanBaeTcs napameTpamu
FO08 1 F09. Xapaktepuctuku: Ao 250 B nepemeHHoro Toka, He 6onee 3 A; o 30 B
NOCTOSIHHOTO TOKa, He Gonee 3 A.

Mporpammupyembiit penenHblii Beixod. HacTpavsaetcs napametpamu F10 n F11.
Xapaktepuctuku: o 250 B nepemeHHoro Toka, He 6onee 3A; Ao 30 B NocTosiHHOrO Toka, He
6onee 3 A.

Henporpammupyembliii LMpOBOI BXOA BHELLIHE OLUIMGKU. BapuaHTbl noaKnioYeHUs
ABYXNPOBOAHOIO MW TPEXNPOBOAHOIO YNpaBfieHWst NpeAcTaBneHbl HUXe.

Henporpammupyembiii LMdpoBoii BXo4 ocTaHoBa. BapuaHTbl nogknioyeHns 4By XNpOBOAHOTO
UNK TPEXNPOBOAHOIO YNPaBMEHVs NPefCcTaBeHbl HUKeE.

HenporpamMmupyemblit LidpoBoii BXOA 3anycka. BapuaHTbl NOAKMOYeHUs ABYXNPOBOAHOTO
UMW TPEXNPOBOAHOIO YNpaBneHust NPeACTaBNEeHb! HIKE

Mutanune 12V/24V DC (o6was Todka ans DI)
MopxknioyeHne He3aBUCUMOro NUTaHUs NNaThl yrpasnexHus 230B AC

KnemMmbl Ans ynpaBneHns 1 MOHUTOPUHIa No ceTeBomy npotokony ModBUS RTU.

Tabnuvua 6 - MOMEHT 3aTsXKKN CUIOBbIX U ynpasnawowmx KnemMmm

MOMEHT 3aTsXKu MOMEHT 3aTsXKu
Mogenb (ynpaBnsiowme (cunoBble knNemMMbl),

Kknemmsli), H*m H*m
SBIM-0.4/1.2-04 0.5 1.2
SBIM-0.55/1.6-04 0.5 1.2
SBIM-0.75/2.0-04 0.5 1.2
SBIM-1.1/2.6-04 0.5 1.2
SBIM-1.5/3.6-04 0.5 1.2

SBIM-2.2/5.6-04

0.5 1.2



SBIM-3.0/7.2-04 0.5 1.2

SBIM-4.0/9-04 0.5 12
SBIM-5.5/12-04 0.5 12
SBIM-7.5/16-04 0.5 12
SBIM-11/22-04 0.5 12
SBIM-15/30-04 0.5 12
SBIM -18.5/37-04 0.5 4
SBIM -22/44-04 0.5 4
SBIM -30/60-04 0.5 4
SBIM -37/74-04 0.5 4
SBIM -45/90-04 0.5 10
SBIM -55/110-04 0.5 10
SBIM -75/150-04 0.5 10
SBIM -90/180-04 0.5 10
SBIM -115/230-04 0.5 10
ABYXNPOBOAHOE NOAKNOYEHWE TpexnpoBogHOE NOAKNKYeHne
LL ynn
Obuwan Touka ——o 12V/24V* ObLyas Touka 12V//24V*
lMyck, cTon -—/T DI1 Myck DI
o DI2 Cron DI2
BHeLwHss owmnbka —r/m~‘[ DI3 BHewwHsA ownbka DI3

*12V — ons mogenein ao 15kBt, 24V — ana mogenei ot 18,5«BT

Puc. 6 - [syx- u mpexnpoeodHoe MooKmo4eHue

He nopaBaiiTe BHellHee HanpsikeHWE Ha BXOAbl YNpaBneHusl, AaHHble
BXOZbl 3anMUTLIBAKOTCS1 OT BCTPOEHHOrO MCTOYHUKA NUTaHua Ha 12B/24B n
aKTUBMPYIOTCS MyTEM 3aMblKaHWs CyXOro KOHTakTa Ha knemmy 12V/24V.
Bce cnaboTtouyHble kabenu ynpaBneHUs [OOMMKHbl ObiTb  MPONOXEHbI
OTOENbHO OT CUITOBOW JIMHUWM MUTaHUS BO U3bexaHue HaBOLKM MOMEX U
NOXHbIX cpabaTbiBaHUIA curHana.

3.3.1 Npoknagka kabenen. Obwme npaBuna

Mop6op cunoBoro kaGens BbINOMHATL NPU COBMIOAEHUM YCMOBUIA MECTHBIX HOPMaTUBOB MO
TexHuke 6€30MacHOCTH, HANPSHXKEHWIO NUTaHUA U HOMUHaNbHOMY Toky YT ¢ y4eTom TpeGoBaHwii
Mo aKcnnyaTaumm.

KaGenb anekTpoasuratens crieflyeT NpoknaAbiBaTb HA PacCTOSHUM OT OCTarbHbIX kabene.
KaGenu anektpopsurateneii HECKOMNbKMX MPUBOAOB MOXHO YKMafblBaTb napanniensHo v psiaom
apyr ¢ gpyroMm. Kabenb anekTpoaBuratensi, kabenb nuTaHus u  kabGenu ynpaBreHus
npoknaabiBaTe B pasHblX kabenbHbIX foTkax. B uensx CHWXeHUs! YPOBHS 3MeKTPOMarHUTHbIX
NOMeX, BbI3BaHHbIX UMMYMbCHLIM XapakTepoOM BLIXOAHOTO HAMpPshKeHUs npuBoda, He criegyeT
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npoknaabiBaTb kabenb ABuraTens napannesibHo ApYrMM kaGensiM Ha NMPOTSPKEHHbIX yYacTkax.

MepeceyeHve kabenel ynpaBneHns u cUnoBbIxX kaGenern crneayeT BbINOMHATL NOA YIoM, Kak
MoxHO 6onee 6nu3kum k 90 °. He gonyckaeTcs npoknagka nocTopoHHMX kabenen Yyepes npuBoa.
KabenbHble NOTKM [OMMKHbI WUMETb XOPOLLUYK 3NIEKTPUYECKYID CBA3b ApYr C OPYroM M C
NPOBOAHUKaMM 3a3eMrneHns. Ons yrnyylweHns BblpaBHUBAHUS MOTEHUMANa MOXHO UCMONb30BaTh
CUCTEMbI antOMUHUEBbLIX KaGENbHbIX JIOTKOB.

Ka6enb anektpoasuratens

INSTART
He meHee 300 Mm
= Ka6enb nutaHus
°
Kabenb ynpaBnexus 90 F] Kabenb anektpoasuratens
He meHee 200 Mm
He meHee 500 Mm

BxopgHoin kabenb nuTaHus

Ka6enb ynpasneHus

Puc. 7 - pagudeckoe npedcmasneHue paccmosiHul mexdy kabensamu

3.3.2 Bbibop kabenen ynpaBneHusi. JkpaHMpoBaHue

Bce kabenu ynpaBneHvs [OMmkHbl OblTb 3KpaHMPOBaHHLIMUW. [N HU3KOBOSBTHBLIX LG POBbIX
CWrHanoB nydlle BCEro nogxoauTt kabenb C ABOWHBIM 3KpaHOM (puc. 8 «A»), 0QHAKO MOXHO
ncnonb3oBaTh M Kabenb TMNa «BuTasi napa» ¢ OAHUM akpaHoM (puc. 8 «b»).

™, ™

e

3.3.3MNopknioyeHne Ha wuHy RS485. TpeboBaHusa K
NOAKMHOYEHUIO

Puc. 8A Puc. 86

* Vcnonb3yinTe aKkpaHnpoBaHHbI kaberb, coaepallmnii iBe BUTbIE Napbl.

+ CoeguHnTe cooTBeTCTBYIOLME noTeHumansl (0 B).

* MakcumanbHas gnuHa nuHum — 500 MeTpoB.

* MakcumanbHas anvHa oteeTBrneHns — 20 MeTpoB.

» lMNpoknagka kabenei: npoknaabiBaTe ceTeBoi kabenb OoTAENbHO OT CUMOBbLIX kabenen (no
KpaviHen Mepe, Ha paccTosHum 30 cM); ecrnim HeobxogMMo, BbIMOMHAWTE MepecevyeHns nosa
NpsMbIMK yrnamu; NOAKMNoYanTe akpaH kabens K KnemMMe 3a3eMreHUst KaXKaoro nogkioyaemoro
npubopa.

* [Nopkntounte TEpMUHATOPDI NIVMHWN K KXA0MY U3 ABYX KOHLOB JTUHWN.



3.3.4 Kabenb naHenu ynpaBneHus

» invHa kabens ot npueoaa [0 naHenu ynpasrieHua He A0 KHa NpeBblllaTh 3m

3.3.5 PenenHbIN BbIxoa

YcTpoiicTBo nnaBHoro nycka cepuu SBIM nmeeT 1 nporpammupyeMbiii penenHbiv Bbixod TA-
TB-TC B Mogensix MoLLHOCTb0 A0 15kBT 1 2 nporpammuypyembix penemnHbiX BbIXoAa B MOAEnsx
ot 18.5 kBT: RA-RC n TA-TB-TC.

TA-TC — HopmarbHO 3aKpbITbi KOHTaKT, TA-TB — HopManbHO OTKpbITbIA; RA-RC — HopManbHO
OTKPbITbIA KOHTaKT. PYyHKUMM pene HacTpausaiTcs napametrpamn FO8 m F10, 3agepxka Ha
cpabatbiBaHue - napameTpom FO9 n F11.

XapaktepucTuku: go 250 B nepemeHHoro Toka, He 6onee 3 A; go 30 B nocTtosiHHOro Toka, He
6onee 3 A.

FnaBa 4. MoagroToBka k paboTe

4.1 MNpepBapuTenbHasa NpoBepKa U HaCTpPouKa

Mpn BbIGOpe YT HeobxoAMMO yyMTbIBaTb HOMMWHANbHbIE NapamMeTpbl 3NEKTPOABUraTens,
XapakTep MpvBOAHOIO MexaHu3ma, YCrioBWUs Mycka, MPOAOIKUTENIbHOCTb pasroHa, KonmnyecTBo
NyCKOB W YCIOBUS OKpY>KatoLLen cpeapl.

OcHoBHbIMM NapameTpamu, onpegensowmmm Boibop YIIM, sensatoTcs:

* HOMWHamnbHas MOLLHOCTb 3NeKTpoaBUraTens;

* HOMWHarbHbIV TOK 3neKkTpoaBuraTens;

* HOMUHamnbHOE HanpsPKeHWe NuTaloLwen ceTu;

* XapakTep Harpyskv U MOMEHT COMPOTUBIIEHNS NPUBOLHOIO MEXaHU3Ma;

* MPOAOIMKUTENBHOCTb pa3roHa aNeKTPoABUraTens;

* Tpebyemblil NycKOBOW TOK;

* KONMYeCTBO MyCKOB B Yac;

* TemnepaTypa oKpyxatoLien cpeqpl;

» cnocob nopknioyeHns anekTpoasuratens Kk YIMI — «B NUHWIO» UNN  KBHYTPU
TPeyronbHUKa».

HomunanbHaa mowHoctk YII He ABnsieTcA eAMHCTBEHHBIM KpuUTepuem Bbibopa. Npu
OKOHYaTenbHOM Bbibope Heob6XxoaMMo obecrneynTb COOTBETCTBME HOMMHANBLHOrO paboyero Toka
YT HOMWHaNbLHOMY TOKY 3fieKTpoaBsuratens ¢ y4etom cnocoba MoakmioyeHust n dhakTuieckoro
pexvma aKkcnnyaTaumm.

HopmanbHble Harpysku. [ns MexaHW3MOB C OTHOCUTENMbHO HeBOMbLUMM MOMEHTOM
COMPOTMBIEHNSA MPU Nycke W YMEPEHHOW NPOAOIMKUTENbHOCTBIO pasroHa HOMWHanbHast
MowHocTe YT MoXeT COOTBETCTBOBATb HOMMHAmNbHOM MOLLHOCTM 3neKTpoasuratens npuv
YyCNOBWW  COOTBETCTBUA  HOMMHanbHoro pabouvero Toka YIMIM  HOMWHaNbHOMY  TOKY
anekTpoaBuratens u cobnogeHus OoMycTMMOro pexwuma nycka. K HopmanbHbIM Harpyskam
OTHOCHATCSH, B 4YaCTHOCTW, HACOChbl, BEHTUMATOPbI, CTaHKU, Apobunku (6e3 Harpysku), meLuanku,
3KCTPYAEPb!, KOMMPECCopbI 1 Np.

Tsbkenble Harpysku. [1ns MexaHW3mMoB C NOBbILLEHHLIM MOMEHTOM COMPOTMBIIEHWS NPW Mycke,
3HAUNTENBHON MHEPLMOHHOCTBIO UMW NMPOAOIMKUTENBHBIM BPEeMEeHEeM pa3roHa pekoMeHayeTcs
BblOupaTte Mogens YT ¢ Gnuwkaiwmmm 60nbWUMY HOMUHANBHBIMU 3HAYEHWUSIMU MOLLHOCTU U
paboyero Toka OTHOCMTENIbHO COOTBETCTBYIOLLMX HOMUHASbHBIX NapameTpoB anekTpoasuraTens.
K TskenblM Harpyakam OTHOCATCS, B 4acCTHOCTW, LEHTpudpyrn, Mukcepbl, Apobunku (nop
HarpyskoWn), 6rnenaepsl, WapoBas MefbHULA, KOHBENepPbl N aHamnormyHbie MexaHu3Mmbl, a Takke
HEeCKONMbKO  aneKTpoaBuraTerneil, KoTopble 3amyckalTCA CUHXPOHHO. Bbibop Mmogenun ¢
MOBLILEHHBIMA  HOMWHAMNBHBIMA ~ 3HAYEHUSIMM  MOLLHOCTM K pabodvero Toka sBRsieTcs
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npeaBaputenbHbIM KpuTepuem Bbibopa. OkoHuyaTenbHbii Bbibop YT BbINONHAETCS € y4yeToM
HOMUWHAaNbHOTO TOKa anekTpoasuratens, TpebGyemoro pexuma rnycka, MNpPOAOIKUTENBHOCTH
pasroHa 1 KonmyecTsa MyCcKoB.

BaxHo: HepgocTaTOuHbIN HOMUHaNbHBLIA Tok YT nnu HecooTBeTCTBME BbIOpaHHOW MOAENM
aKTU4ECKOMY PEXMMY Mycka MOXET MPUBECTU K HEBO3MOXHOCTW pas3roHa 3reKkTpoasuratens,
NpeBbILIEHWI0 JOMYyCTUMOW TennosBoi Harpysku Y u cpabaTbiBaHWiO 3alMTHBLIX YHKLUA
BMMOTb A0 BbIX04a M3 CTPOS.

YacTtble nycku. lMpy HeobGXoguMOCTU YacTbiX MYCKOB HEOBXO0AMMO Y4YUTbIBaTb TEMIOBYHO
Harpy3ky YT, npogomKnTenbHOCTb KaXX4Oro Mycka U MHTepBan Mexay nocrnegoBaTeribHbIMU
nyckamu. Ons cepvmn SNI gonyckaeTcs He 6onee 10 nyckoB B 4ac, Npu 3TOM MYCKU AOMKHbI
BbIMOMHATLCS He 4Yale ofgHoro pasa B 6 MuHyT. [lpy HeEoGXoaMMOCTM 4acTbiX MyCKOB
pekomeHayeTcsi BblbupaTb Mogens Y ¢ NOBbIWEHHBIMA HOMUHAMNBHBIMU  3HAYEHUSMU
MOLLHOCTM 1 pabo4yero Toka, ecnv 3To Heobxogumo Anst obecrnevyeHuss [OMNYCTUMOro TENSIOBOro
pexvma. NpeBblleHne YCTaHOBMEHHOMO KONMM4ecTBa MYCKOB B Yac [OMyCKaeTcs TONMbKO nocrne
nonyyeHust nMcbmeHHoro cornacoBaHusi ¢ OO0 «WHcTapT», noaTBEPXKAAOLWEro BO3MOXHOCTb
paboTtbl BbibpaHHon Mogenu YII B TpebyeMom pexume C yd4eToM aKTUHECKUX YCroBUM
akcnnyatauum (MycKoBOW TOK, BPeEMsi pasroHa, TemnepaTypa OKpyXarllenh cpedbl, cucTema
oxnaxgenus). dkcnnyataums YT ¢ yacToToln NycKoB, NPEBbILIAOLLEN YKa3aHHY B HACTOSALWEM
PykoBoactBe, 6e3 Takoro MoATBEPXKAEHUS SIBMSIETCA HapylleHWeM YCMOBWI 3JKCnfyaTauun u
BrneYyeT 3a CoboW CHATME YCTPONCTBA C rapaHTUAHOrO 06CNyXnBaHUS.

1. BeinonHute MoHTax YIMM (cm. n. 3.1).

2. 2. Tlopkmounte kabenb ceTeBoro HanpsxeHus Kk knemmam R, S, T, a «kabenb
anekTpogsurartensa — kK knemmam U, V, W.

3. CoeanHuTe Knemmbl yNpaBreHWst COrNacHO ABYXMPOBOOHOM MMM TPEXNPOBOAHOW cxeme
ynpasnexus (cv. n. 3.3).

4. Mocne NogKniYeHNs NUTaHUA Ha OWCNIee OOMKHa NosiBUTbLCA Haanuch «oToBy. MNocne
3TOro YyCTPOMCTBO roTOBO K paboTe.

5. Tepengute B napametrp FO1 n BBeguTe 3Ha4YeHWE HOMUHAMBHOMO TOKa
3NeKTpoaBUraTerns, KOTopoe ykasaHo Ha 3aBofckon Tabnuuke. [inga atoro:

5.1 HaxmuTe kHonky «MeHo/BBOA» 0N Nepexofa B MEHIO NPOrpaMMMpPOBaHUS

5.2 C nOMOLLIbI0 MHOTOKPaTHOTO HaXaTust KHOMKM W HanguTe napameTtp
«FO01», B KoTOpOM ByaeT ykazaH HOMUHANbHbIN TOK YCTPOWUCTBA NMaBHOrO Mycka
5.3 HaxmuTe kHonky «MeHo/BBOA» Arsi peaakTUpOBaHNUsi mapameTpa

5.4  C nomollbio KHOMOK AV W BbiCTaBUTE HOMMWHAsbHbIA TOK, YyKa3aHHbIA Ha
nacnopTHol Tabnuyke ucnonb3yemoro Bamu anektpoasuratens

5.5 [nsi noaTBepXaeHus HaxmmTe KHonky « MeHo/BBog»

5.6 [Ons Bbixoda M3 MEHIO MPOrpaMMUPOBaHUSI CHOBa Haxmute KHoMKy «OTmeHal/ Hazag»

6. C nomouwbio kHomku «[lyck» npousBeguTe TeCTOBbIM 3anyck anekrpogsuratens. [Ans
OCTaHOBa 3rekTpoaBuraTens ncnonb3ynte kHonky « Cton/Copocy.

MpumeyaHus

» Y6eauTecb B NpaBUIIbHOCTM HaNpaBrieHUsl BpalLeHUs aneKTpoaBuraTens.
Ecnu anektpogsuratens BpalwjaeTcs B OOpaTHOM HanpaBliEHWUMU, HYXHO
HaxaTb kHonky «CTton/C6pocy, OTKMYMTL MUTAHME C YCTPOWUCTBA NIaBHOroO
nycka, u MOMeHATb MecTamu nbyro n3 a3 Ha knemmax U, V, W.

» Ecnu anekTpogsuratens Nrnoxo 3anyckaetcs, ybeantecb B NpaBUIbHOCTH
BblbOpa pexumMa 3anycka (nogpobHoe onucaHne pexnMoB 3anycka
npuBeaeHo B rmaee 7).

* Ecnn kpyTawmii MOMEHT B MnpoLecce 3anycka HeOCTaTOueH, B pexume
pamrbl MO HanpshKeHWIO criefyeT YBENUYUTb HanpskeHUE, a B pexume
OrpaHNYeHUst ToKa — YCTAHOBIIEHHbIN TOK.



*+ B cnyyae nosiBNeHWsi MOCTOPOHHEro LWyma, 3anaxa wnu paeiva
HemeasfleHHO OTKMIoYMTE MWUTaHWe W NpPOBEPbTE BO3MOXHYK MPUUUHY
npobnem.

» Ecnu B npouecce 3anycka unu paboTsl MuraeT ceetoauon «Pabota» un Ha
Aavcnnee nosisunack Haanuck 06 owmnbke, NOCMOTPUTE OnMcaHue owmnbkK B
rmase 10 AnA onpedeneHWss NPUYMH €e BO3HWKHOBEHWS U YCTpaHuTe
HeucnpaBHOCTb. [Ans cbpoca owmnbku HaxxmmTe kHomnKy «CTon/Copocy.

« Ecnu TemnepaTypa okpyxatwwen cpeabl Hwke -30 °C, To go Havana
JKCMnyaTaummn YCTPOMCTBO NMaBHOMO Nycka HeobXoAMMO BblAepxaTb npu
KOMHaTHOW Temnepatype B Te4eHne 30 MUHYT.

4.2MpoBepka cunosou yactu YN

[MpoBepuTb NNaBHbLIN MYCK BO3MOXHO C MOMOLLbIO 2-X BApuaHToB nogkntoveHus YII:

1. K gBuratento manow MoLiHocTK. B TeuyeHune aToro Tecta, Bbl MOXeTe npoBepuUTb HAaCTPONKK
3aliMTbl YCTPOWCTBA MMABHOTO Mycka Ha BXOo4ax YMpaBIieHUsl U penerHbiX Bbixodax. JATOT
TECTOBbI PEXUM He MOoAXOAUT ANS TeCTUPOBaHUSI NMPOM3BOAMTENBHOCTW MIABHOMO Mycka Wiu
NMaBHOro OCTaHoBaA.

HOMUWHanbHbIN TOK TECTOBOrO ABUratensi coctaBnsieT kak MuHUMym 30 % OT MUHMMAanbHOro
HOMUWHAaNbHOTO TOKa YCTPOWCTBA MMaBHOMO Mycka (CMOTPUTE MWHWMAIbHblE W MaKCMManbHble
HaCTpOWku Toka B napameTtpe FO01).

BHumaHume!

Koraa Tectupyetcs YIIM ¢ Hebonbwnm aBurateneM, yCTaHoBUTE napameTp
FO1 (HOMWHanbHBI TOK 3neKTpoABWUraTtensi) B MUHUMarbHO BO3MOXHOE
3HayeHve.

2. Takke MOXHO MpOTECTMPOBaTb CBOK CUCTEMY Ha paboTOCNOCOBGHOCTb, MOAKMIOYMB TPU
namnbl HakanueaHust ot 100 BT go 200 BT no cxeme «3Be3ga». Hy)XHO y4ecTb, YTO BbIXOLHOW TOK
6ynet oyeHb man, n YIMI 6ygeT curHanuavpoBaTb 06 owwnbke 02 (06pbIB BbIXOAHOW hasbl) 1
ocTaHaBnMBaTbCs, MO3TOMY Heobxogumo wu3mMeHuTb napametp F32 (dencteBue npwu
cpabaTbiBaHMM 3aLWTLI NPKU NOTEpe BbIXOAHON hasbl) 1 NOCTaBUTb 3HaYeHne 1 (rHopypoBaHue).
YMM nepectaHeT coobwaTe 06 owubke. Mocne 3anycka YIMIT namnbl HakanuBaHWs OOIKHbI
HayaTb MOCTENEHHO pasropaTtbCs, a Mnocrne Bbixoda nammn Ha NOmHy MoLHocTb, YT gomkHo
nepeknioYnTb NMTaHNe Harpy3ku Yepes barinacHbln KOHTAKToOP.

L1 L2 L3

u Vv w

2 Q9 ¥

Puc. 9 - lNodknovyeHue namn HakanueaHusi K ebixody Y[l

naBa 5. Akceccyapsbl
5.1MaHenb ynpaBneHus

5.1.1 ®dyHKUMNOHaNbHOE Ha3Ha4YyeHue

BcTpoeHHas naHenb YnpaBreHUst C XUOKOKPUCTaNMMYeckuM AUCNIEEeM He sBrseTcs
BbIHOCHOW. BblHeCTV naHenb Ha Lka MOXHO MPU NOMOLLM YANVHUTENBHOTO Kabens v BbIHOCHOW
naHenu ynpasnexus SBIM-KP.
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Tabnuua 7 - HasHayeHne KHOMOK 1 cBeToamoaa naHeny SBIM

HasBaHue

IMyck
Cron/C6poc
OTtmeHal//Haszan

MeHto/BBOA

>

AV

Hactpovika Toka

CeeToanon
«paboTa»

OnucaHue

3anyck anekrtpogsuratens
OctaHoB anekTpoasuratens/copoc owmbok
Bbixoa 13 MeHto/nogMeH:o

Bxopa v BbIxog 13 MHHOPMAaLMOHHOIO MEHIO, BbIXOA, U3 MEHIO
nporpaMmmMnpoBaHuA, CoOxpaHeHne HOBOro 3Ha4eHud napameTpa

B pexume «MeHio»: nepemeleHme BHu3 Ha 10 nNyHKTOB.

B pexuvme pegaktnposaHusi 3Ha4eHUs napameTpa —nepemeLLeHne Kypcopa
BMpaBso:

B peviMe OXMAaHUS: MPU HAaXaTui 1 yAepKaHum ) BbIMOMHSETCS COPOC
HacTpOeK Ha 3aBOACKME N OYMLLEHNE XXypHana oLwmnbokK.

HaBurauvsi mexay napameTpamm UHOOPMAaLIMOHHOMO MEHIO UMU MEHIO
nporpaMmM1poBaHns

MN3meHeHwue 3Ha4YeHns napameTpa (npy 9TOM 3Ha4YeHWe pedakTMpyemoro
napameTpa MuraeT Ha gucnree).

KHonka ncnone3yetcs Ans 6bICTPON yCTaHOBKM HOMUHAMNBLHOTO TOKa
anekTpoaBuraTens. (MpUCyTCTBYET TOMbKO Ha BHELLHEW naHenu
ynpaBneHus)

MocTosiHHO ropuT Npw paboTe anekTpoasuraTensi. Muraet npu Hanuyum
HencnpaBHOCTM (MPUCYTCTBYET TONBKO HA BCTPOEHHOW NaHernm
ynpaBneHus).

o r

g

e

Tabnwuua 8 - Paamepbl naHenu ynpasneHusi SBIM-KP:

L, mm
90

B, mm T, MM L1, mm

140 21 26.5 130 15

B1, mm M, mm

CreneHb 3alWunTbl NaHenu ynpaeneHus, BbIHECEHHOW Ha Lkad - P41



5.1.2 Oucnnen

Ha pucnnent LCD-naHenu BbIBOAWTCHA pasnuyHas MHoOpMauMs O COCTOSIHUM YCTPOMCTBA
nnaBHOro nycka. B cocTosHWM rotoBHOCTM oTOBpakaeTcs Hagmucb «OTOB», B COCTOSIHAM OLLNGKM
oTobpaxaeTcs kof Tekylien owmbkn 1 ee KpaTkoe HaMMeHoBaHve. B npouecce nnaBHoro nycka,
paboTbl Yepe3 Gannac unu NaBHOrO OCTaHOBAa OTODOpaXaeTCcs COCTOsIHME ynn («roTOB», «MYCK»,
«paboTa», «OCTaHOB») CpefHWi no TpeM chasam BbixogHow Tok YT, pexvm ynpaBneHusi, pexum
nycka/octaHoBa.

5.2 YanuHuTenbHbIN Kabenb

YanuuutenbHblt kabenb SBIM-EC moxeT ObiTb MCMonb3oBaH Ans TOro, YToObl BbIHECTU
naHerb ynpaBreHus Ha paccTosiHue. [locTynHbI crnepytowme AnvHel kabene: 1 M, 2 M 1 3 m.

maBa 6. MHCTpyMeHTbl MOHUTOPUHra

MapameTpbl MOHUTOPWHIA HaXOAATCA B WMHGOPMAaUMOHHOM MeH. [lepekrodeHne mexay
napaMeTpamMum MOHWUTOPMHrA OCYLLECTBMSIETCS C MOMOLLbIO KHOMOK A MW  Bce napamerpbl
MOHUTOpPUWHIa yKasaHbl B Tabnvue Huxe.

Tabnvua 9 - MapameTpbl MOHUTOPUHIA

:T'oToB k paboTte
IMyck

: Pabora

: OctaHoB

: Owmnbka

1 CocTtosiHue YIIM

HeT owmbok
O6pbIB BXoAHON hasbl
: O6pbIB BbIXOAHOM hasbl
: Meperpy3ska 3
: MNeperpyska no Toky B npoLiecce paboTbl
: MNpeBblILeHNe NyCKOBOro Toka
MoTepsi/HegOCTaTOMHOCTL Harpy3ku
: Mepexoc a3
: BHelwHss owmbka
MoBpexaeHune Tupuctopa
10: BHyTpeHHsa owwnbka
11: HeusBecTtHasi oumbka
3 BbixoaHom Tok -
4 Peseps -
5 Toka dasbl A -
6 Tok hasbl B -
7
8
9

2 Texkywas owmbka

CRNOARWN2O|(WNO

Tok ¢pasbl C -
[MyckoBon Tok, % -
Mepekoc a3 -
10 | YactoTta -
11 MocnenoBaTtensHOCThL ha3 -

naBa 7. Pexx1uMbl 3anycka u octaHoBa

7.1 ®dyHKUMM 3anycKa, ocTaHOBa U copoca onbokK

B ycTtpoiictBax nnaeHoro nycka cepun SBIM peann3oBaHo 3 OCHOBHbIX crnocoba yrnpaBrneHus
YIM, a Takke nx KOMBUHaLWK:
* Ncnonb3ys kHOMKM Ha naHenu ynpasneHus YTl
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* YaneHHoe ynpasrieHne C MOMOLLbIO NMOAKIYEHNS LMPPOBbLIX KNeMM

* MNoakntoveHne n ynpaeneHne no KOMMyH/KaLMoHHOMY npoTokony ModBUS RTU

* KombuHaumn (kHOMKM Ha naHenm + undposble KNeMmbl, undposble
KNeMMbl + KOMMYHWUKaLMOHHbBIA NPOTOKOS, KHOMKX Ha MaHenu + KOMMYHWKaLMOHHbLIN NPOTOKON,
KHOMKM Ha naHenu + umdposble KNemMMbl + KOMMYHUKALMOHHbIN NPOTOKON).

Takke BO3MOXHO OTKMIOYUTL YNpaBneHne 3anyckom/oCTaHOBOM.

MepeknioyeHe mexay cnocobamu ynpaBneHus peanusyeTcsi C NMOMOLLBbI0 peaakTUpoBaHus
3HaveHus napametpa FO02 (cm. onucaHue napamvempos ans nogpobHol nHpopmaumn).

7.1.1 MpuoputeT KOMaHA

*Bo Bcex cnocobax ynpasneHus LUWMPOBbIE KNEMMbl YMNpaBieHNs WMET HavBbICLIWIA
npuopuTET, T.€. NPU OTCYTCTBUM KX coeanHenust YN 6yaet cooblwats 06 owmnbke.

* [py ncnonb3oBaHUM cneayoLLyx cnocoboB yNpaBneHWst: TONbKO KHOMKU Ha MaHenu, KHOMKU Ha
naHenu + udpoBble KNeMMbI, TONBKO L POoBbIe KNEMMbI, KHOMKW Ha NaHenu
+ KOMMYHUWKaLMOHHBIA MPOTOKOS, TOMIbKO KOMMYHWKALMOHHbBIA MPOTOKOM, LMMPOBbIE KIEMMbI
ynpaeneHus obs3aTenbHO AOSMKHbI ObITb COEAMHEHbI MO ABYXMPOBOAHON WM TPEXNPOBOZHOMN
cxeme (cm. . 3.3).

* lMpn wucnonb3oBaHUM TakMx CMNOCOBGOB  ynmpaBneHws, Kak uudpoBble  KneMMbl+
KOMMYHVKaUMOHHBIA  MPOTOKONT MM KHOMKW  Ha naHenn +  uudposble  KNeMMbl+
KOMMYHMVKaLMOHHBIN NPOTOKON, LMPOBbIE KNEeMMbl ynpaBneHus obssaTenbHO AOMKHbI ObiTb
coeAMHeHbl No TPexnpoBofHol cxeme (cvm. 1. 3.3). [laHHble cnocobbl ynpaBneHus He paboTatoT
npu COeaVHEHUN KINeMM Mo ABYXMPOBOAHON CXeMeE.

7.1.2 YnpaBneHue 3anyckom [

[nsa 3anycka anekTpoaBuratensi Nonb3oBaTernb MOXET Mcnonb3oBaTe kHomnky MYCK Ha naHenu
yNpaBneHusl, UM MNOAKMOYEHHbIE BHELUHWE UMPOBLIE CUrHambl, WU KOMaHA4y Ha 3anyck c
KOMMYHMKaLMOHHOro NpOTOKONa (cornacHo HacTtponke napametpa F02). Nocne nogayn KomaHabl
3anycka, Y[l HauvHaeT nnaBHbIM pas3roH 3] B COOTBETCTBUM C PEXUMOM, BbICTABIEHHOM B
napametpe F02.

OctaHoB 3[] ocywecTBnseTrca Takke nogaven komanHabl CTOIM ¢ nomouubio
COOTBETCTBYHOLLEN KHOMKM Ha MaHenu ynpasneHusi, Unu nogayy BHELIHEro LUMcpoBOro curHana
OCTaHOBa, UMM MoJayyM KOMaHObl Ha OCTAHOB C KOMMYHWKALMOHHOrO MpoToKomna (CorracHo
HacTponke napametpa F02). [lBuratens HayHeT OCTaHaBNMBaTbCA B COOTBETCTBMM C PEXUMOM,
BblbpaHHOM B napameTtpe FO7 (T.e. ecnu 3HadyeHne napametpa FO07 otnuuHo oT 0, TO
peanu3yeTcsi pexum MNMaBHOMO OCTaHOBa, a ecnu 3HadyeHue napametpa FO07 pasHo 0, TO
peanusyeTcsi peXxum OCTaHOBa Mo MHEPLMHN).

KomaHpa aBapuiiHoro octaHoBa MoOXeT ObITb MogaHa Ha BHELLHWE KneMMbl ynpasneHus YII
COrnacHo ABYXMPOBOAHOMN WUIMN TPEXMPOBOAHON CXeMe NOAKMHYeHus (cm. n. 3.3).

[Mpn nonyyeHun curHana asapumnHoro octaHoBa, Y[ OTKMAYMT HanpsbkeHwe nuTaHua C
asuratens, u apuratens OyaeT ocTaHOBMEH No nHepumn. [ins cbpoca aBapym HEOGXOAUMO HaxaTb
kHornky «Cton/C6poc» unu nogate komaHgy CBPOC BHelHMM curHamnom (cormnacHo HacTpolke
napametpa F02).

7.2 PexxuMbl 3anycka

7.2.1 Pexum orpaHu4eHusi MyCKOBOro ToKa

Pexvm orpaHuyeHusi MycKOBOro TOKa peanu3yeTcsi nNpu 3HadeHun napameTtpa FO03 = 1.
BbicTaBnsieTca BepxHee orpaHMyYeHue MyckoBoro Toka (napametp FO4 — orpaHuyeHue nyckoBOro
TOKa), BO3HMKAKOLLEro B npouecce pasroHa anektpoasuratens — YN 6yaeTt orpaHnymMBaTh TOK 40
nornHoro pasroHa 3/ n nepexona Ha 6arnnac.



Ha pucyHke cneBa oToGpaxeH rpadpuk nsmeHeHusi

BbixogHoii Tok TOKa OT BpEMEHU B pexume orpaHn4eHus nyckoBoOro

OrpaHuyeHwe
NYCKOBOro ToKa

1

Homunanekein o
TOK

A

ToKa. |11 — 9TO 3HayeHne OrpaHN4eHNs MyCKOBOTO TOKa.
Mpn nycke HanpsbkeHne ObICTPO HapacTaeT A0 Tex
nop, NOKa TOK He OOCTUrHeT 3HaYeHusa orpaHunvyeHus
nyckoBoro Toka |1. MNocne aTtoro, Nno mepe pasroHa
anekTpoasuraTens, BbIXO[HOE HanpskeHue
MOCTENEHHO YBENnMUMBaeTCs, NoadepXvBasi TOK Ha
MakcumanbHOM 3HauveHun. Korga anektpogsuratens
pasroHMTCA OO0 CBOEW HOMWHanbHOW CKOPOCTH,
NpoucxoamT peskuii cbpoc Toka A0 HOMMHAMNbLHOIO

3HayeHus le n nponcxoamT nepexop Ha bavnac.

MNpumeyaHne

ToK MOXeT He AOoCTUraTb BbICTABNEHHOMO 3HAYEHWs OrpaHNYEeHNs MyCKOBOroO
TOKa NPV Nerko Harpyske WNM ecnnm YCTaHOBMIEHO CIMLLKOM BbICOKOE
3HayeHVe OrpaHUYeHus MyCcKOBOrO Toka. [laHHbIi  pexum  06bl4HO
ucnonb3dyetca B cnyyae, korga TpebyeTcs  KecTkoe — orpaHuyeHue
MaKCMMarnbHOro 3Ha4eHNs NMycKoBOro TOKa.

BHumaHue!

[MyckoBOM MOMEHT, pasBMBaeMblii 3rekTpoaBuratenem, nponopLuoHaneH
KBagpaTy MycKOBOro TOKa, OrpaHU4YeHHOro 3a CYeT NPUMEHEHWs YCTPOMCTBa
NnaBHOro nycka:

In

2
M = Mo (7-)
IH.F.'.
rae: Mn — nyckoBon MOMEHT; MH.N. — HOMWHaMbHLIA MYCKOBOW MOMEHT;
In — nyckoBOM TOK, OrPaHUYeHHbI 3a cyeT npumeHeHus YT,

IH.N. — HOMUMHanbHBIN NYCKOBOW TOK MPW NMPSIMOM MyCKe 3r1eKTpoaBuraTens.
OTctoga cnegyet, 4To npu ucnonb3oBaHun YN HeobxoanMo ycTaHaBnNmnBaTb
Takoe 3HayeHuWe MycKoBOro Toka (napametp F6), mpu KOTOpPOM MNyCKOBOM
MOMEHT OyaeT npeBblllaTb MOMEHT Harpy3ku. Ecnu B npouecce pasroHa
MOMEHT Ha Bary 3neKTpoABUraTensi OKaXeTCA MEHbLUe MOMEHTa Harpysku,
MEXaHN3M He PasroHUTCS 40 HOMUHArNbHOW CKOPOCTMY.

7.2.2 PeXUMbIl pamrbl NO HanpsKeHUo

Pexum pamnbl no HanpskeHWo peanuayeTcs npu 3HaveHnn napameTtpa FO3 = 0.

HomuHaneHoe
HanpsxeHwe 3

BeixoaHoe Han| prXXeHue

A

Ha pucyHke cneBa nokasaH rpauk u3MeHeHus
BbIXOAHOTO  HanpshkeHuss oT  BpemeHu. Koraa
npousBedeH Nyck aNeKTPoABUraTens v BbIXOAHOW TOK
He npesbllwaetr 400 % OT HOMWHAaNbLHOrO TOKa
anekTpoasuraTens, BbIXOAHOE HanpsbkeHve
yCTPOWCTBa NMaBHOrO nycka ObICTpO Bo3pacTaeT
[o  3Hadenuss U1 (perynupyetcs napameTpom
FO — ycraBka HanpsbkeHusl). 3aTem, HanpsbkeHue

Yetaska |4 NNaBHO MOBLILAETCA OO0 HOMWHANbLHOMO 3HAYEeHUs!
HAMpRXEHKS Goous U VW 2NIEKTDOJBUTaTENb NNaBHO PasroHseTcs Ao
0 e CBOEI HOMMHANBHOI! ckopocTu. 3aTem Npou3BOAUTCS
Bpem.-.naémmnycxa BKMOYeHWe 6arinacHoro KoHTaktopa MW npoLecc

3anycka 3aBepLuaeTcs.
Bpemsi pasroHa t (perynupyetca napametpom FO6 — Bpemsi MOBbIWEHWS HaMPsPKEHWUs)

onpegendaeTtca aSMnupuyeckum nytem, uUcxooda w3 paGOTbI yCTpOVICTBa nnaBHOro nycka co
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CTaHAapTHON Harpy3koii. Mpy nnaBHOM pa3roHe aneKTPOABUraTens yCTPOMCTBO MIaBHOrO Mycka
KOHTPONMpYeT He Bpemsi pasroHa t, a BbIXOAHOE HanpsbkeHue, obecrneumBasi MnaBHbIA POCT
CKOpPOCTM anekTpoasuratensi. [oaTomMy npu nerkon Harpyske Bpemsi pasroHa MoXeT ObITb kKopoye
YCTaHOBIMEHHOrO BPEMEHW NMaBHOrO Nycka Mpu CcoxpaHeHun Tpebyemon NnaBHOCTM Mycka.
PexuM pamrbl MO HanpsKEHUIO SIBMNSAETCH PEXUMMOM, WCMOMNb3yembiM MO yMomnuyaHuo. OH
npMMeHsieTcs B Cryyasix, koraa Tpebyetcss obecneunTb BbICOKYHO NMaBHOCTb Mycka Mpu
OTCYTCTBUM XECTKMUX OrPaHNYEHNIA NO MYCKOBOMY TOKY.

7.3 MeToabl ocTaHOBa

7.3.1 OcTtaHOB BblOerom

Pexvm octaHoBa Bbiberom peanusyetcs Npu 3HaveHnn napametpa FO7 = 0.

OcTaHoB BbIGErOM (N OCTaHOB NO WHepuuu) npeacTasBnsieTcs coboit cBoGOAHBIN
MexaHnyeckuin octaHoB. YT He KOHTPONMPYET NPOLIECC TOPMOXEHMS, B MOMEHT Nofayn KoMaHabl
Ha OCTaHOB OTKIM0YaeTCcsi 0OBOAHON KOHTAKTOP, CHUMAETCsi HanpspKeHWe C anekTpoaBuraTens, u
OH OCTaHaBMMBaETCS MO MHEPLIMK 3a BpPeMs, onpeaensemMoe ero MexaHu4ecKkowm HarpysKkow.

Mpumeyanue

Ecnun nnaBHbIn ocTaHOB He TpebyeTcs, TpebyeTcsi NnpMMeHeHne ocTaHoBa
BblBGerom, T.K. 3TOT PEXMM NPOANEBAET CPOK Cryx0bl yCTPONCTBA NNaBHOro
nycka B CWIy TOrO, YTO MIHOBEHHblE WMMYMbCHblE BbIOPOCHI TOKa Mpwu
TsDKENoun Harpyske He 6yayT gevicteoBatb Ha Y. Ecrnv ogHO yCTPOMCTBO
nnaBHOrO  Mycka MCrMonb3yeTcss C  [OBYMSl  3fieKTpogBuratensmu
OOHOBPEMEHHO, TO 0053aTenbHO MWCMOMb30BaHWE peXuma OCTaHoBa
BblGerom.

7.3.2 MnaBHbIN OCTaHOB (OCTAHOB C JIMHEWHbLIM CHWXEHUEeM
HanpsXXeHUA)

Pexum nnaBHoOro octaHoBa peanuayeTcs npu 3HavyeHun napametpa FO7 > 0.

BuixogHoe HanpsikeHue Ha PpUCyHKe MoKa3aHa 3aBMCUMOCTb BbIXOOHOro

A HanpsHkeHns OT BpemeHu. B gaHHOM pexume npwm

H;:::(:ﬁ‘;;"gﬂe Ue nogadye  Komawabl Ha  octaHos,  YIMN

nepekniovaetcs ¢ 6Gannaca Ha TUPUCTOPbI U

NNaBHO CHWKAEeT BbIXOOHOE HarpsikeHue BNioTb

[0 ycTaBku no HanpsbkeHuto U1 (onpepensietcs

napametpom F05 — orpaHuyeHne mMycKoBOro

HanpsikeHus) 3a BpeMs MraBHOro octaHoBa T1

(onpepensietca napametpom FO07 — Bpems

» Bpews  N1ABHOTO ocTaHoBa), a 3aTeM CHuUMaeT

HanpsikeHve c anekTpoasuratens. [danbHeiwee
TOPMOXEHWE MPOUCXOAUT MO UHEPLIUU.

Ycranoska U1
HanpAXeHus

T1
Bpems nnaeHore octaHoea

7.4 CneuunanbHble NPUMEHEHNA

7.4.1 NapannenbHbINA 3aNyCK HECKOJNbLKUX INeKTpoaBuraTenemn

Ecnun coBokynHasi MOLLHOCTb Heckomnbkux anektpoasuratenen meHee 80 % OT HOMWHaNbLHOMN
MOLLIHOCTW YCTPOWCTBa NMaBHOrO Mycka, 3MekTpoasBurateny MoryT ObiTb MNpUCOedVHEeHbl K
yCTPOMCTBY napannensHo. [lpyu STOM HeobxoAMMO [OMOMHUTENBHO 06ecneunTb Kaxabli
3MeKTpoABUraTenb YCTPOMCTBOM TENSIOBOM 3aLLUTHI.



7.4.2 Acnonb3oBaHue YCTPOMCTB 3aluUTbl OT MUMMYJbCHbIX
nepeHanpsixeHun (Y3UM)

TpebyeTcsi ycTaHOBKa YCTPOMCTB 3aLUMTbl OT MMMYIbCHBIX NepeHanpshkeHUin B crnyvasix pucka
BO3AENCTBMS TPO30BLIMA Pa3psAaMu UM MHbIMU pakTopaMu, TakKUMK Kak nepeHanpshkeHne B
ceTu, 6pocku Toka 1 T.n. [letanu cnonb3oBaHNUs CM. B PyKOBOACTBE MO npuMeHeHuo Y 3.

7.4.3 Pene HanpshkeHUsA

B npouecce nnasHoro 3anycka anektpogsuratens 3sawmrta Y[ oT nNOBbIWEHHOrO K
MOHMXXEHHOTO HaNPshXeHUs He akTWBHA. [Ana NpefoTBpaLLeHns aBapuitHbIX cUTyaumii TpebyeTcs
yCTaHOBKa perne HanpsikeHus (Tpebyemasi ycTaBka HanpsikeHus — 380 % + 20 %).

MmaBa 8. MeHI0 nporpaMmmMupoBaHus

MeHto nporpaMmMmnpoBaHnsi MOXET OblTb M3MEHEHO Kak B pPeXMme OCTaHOBa, Tak U B pexuMe
paboTbl. Jllobbie n3ameHeHnsa GyayT NpUMeHeHbl HeMeaeHHO, Aaxe BO Bpemsi paboTbl yCTporcTBa
NnaBHOro nycka.

8.1 HaBurauma w1 pepakTupoBaHue napamMeTpoB B MEHH
nporpamMmmMmupoBaHus

MeHI0 MporpaMMMpOBaHUst UCMONb3yeTcs [Ansi MPOCMOTPa U W3MEHEHUS MapamMeTpoB,
onpeaensoWmx paGoTy ycTporcTea NiaBHOro nycka. [ns AocTyna K MeHo nNporpaMMUpOBaHms
Ha OCHOBHOM 3KpaHe HaXmMuTe KHOMKy «MeHto/BBog». HaBurauus no MeHo nporpaMmMupoBaHus:

« [Ins HaBUraumn Mexay napameTpamm MeHIo NporpaMMMpOBaHUs — KHOMKK AW W

« 1N pefaKkTUPOBaHWs 3HAYeHWs NapamMeTpa MeHI0 NpPOrpaMMUPOBaHWS —  KHOMKa
«MeHto/BBOA»
« N uU3MeHeHus 3HaueHus napametpa — kHorku AUV (qpy aTOM  3HaueHwe

penakTpyeMoro napameTpa MuraeT Ha gucnree)
» [1Ns coxpaHeHWsi HOBOTO 3Ha4YeHUs napameTpa — kHonka «MeHio/BBoa»
» [1ns Bo3Bpata 6e3 coxpaHeHUs U3MeHeHW — kHonka « OTMeHa/Hasaay»
» 1N BbIxo4a U3 MEHIO NPOrPamMMMpPOBaHus — kHornka «OTMeHa/Hasag»
[ns cOGpoca Bcex NapameTpoB Ha 3aBOACKME 3HAYEHUSI HY)XHO B peXxume OXUOAHUA 3axaTb

KHOMKY ), YCTPOWCTBO NMpeanoXuT cpocuTe Ha 3aBOACKUE napameTpbl, MMBO OYUCTUTL XKypHan
OLLUMBOK.

8.2 3awmTa oT U3MEeHeHUs1 napameTpoB

MeHio nporpammupoBaHus MOXeT ObiTb 3abnokMpoBaHO Ansi TOro, 4YToGbl 3anpeTuTb
HexenaTenbHbIM NONb30BaTENSM U3MEHSITb NapameTpbl. BnokupoBka Ha 3anucb napameTpoB
yCTaHaBnMBaeTCs nepeknioyeHvem napamerpa F38.

[ns 6rNOKMPOBKM MEHIO NPOrPaMMUPOBAHNS:

1. OTKpoWTE MEHI0 NporpaMMMpoBaHmust (kHomnka «MeHto/BBoA» Ha OCHOBHOM 3KpaHe)

2. C nomoLubo kHorok AW HanguTe napameTp «F38»

3. HaxmuTe kHonky «MeHto/BBOA» ANS BXOAA B PEXUM peakTMpOBaHUsi napameTpa

4. C nowmoLblo kHonok ANV picTaBuTe 3HaueHWe mapameTpa, OTIIMYHOE OT Hyfs, TakuMm
obpa3som, 3a1aB naporb

5. HaxmuTe kHomnky «MeHio/BBOA» ANSA COXPAaHEHNSI HOBOTO 3HaYeHUst

6. BbIiguTe U3 MeHo NporpaMMMpOBaHust, HaxaB KHOMKy «OTMeHa/Ha3ag»

Tenepb, 4TOObl M3MeHWTb 3HaueHuWe nwboro napameTpa, HeobxoAMMO CcHavana
pa3bnokMpoBaTb MeHIo, BBeas napornb B napamerpe F38. UTobbl copocuTb naposnb, Heobxoanmo
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BBECTU B napameTpe 3HadeHne «00000»

8.3 NapameTpbl MeHIO NporpaMmMmpoBaHus

Tabnuua 10 — onncaHve NapaMeTpoB MEHIO NPOrPaMMUPOBaHNS

Homep
napameTtpa

FOO

Fo1

F02

FO3

FO4

HazBaHue
napameTpa

HomuHanbHbI
Tok YT

HomuHanbHbI
TOK 3NEeKTpo-
asuratens

Pexum
ynpasneHusi

Pexum nycka

OrpaHunyeHmne
MycKOBOro Toka

[Ouanas3oH CrtaHgapTHoe
HacTPOWKMN 3HayeHue
3aBucut oT Mozenu 3aBucut ot
mozenun
3aBvcuT oT Moaenu 3aBucuT ot
mMozenu
0: YnpasneHue ot 3: YnpaBneHue
BCEX NCTOYHMKOB C naHenu un
OTKIIOYEHO Krnemm
1: YnpaeneHue c ynpaBneHust
naHenu
2:¥YnpaeneHue c
Knemm

3: YnpaBneHve c
naHenu n knemm
ynpasneHus
4:YnpasneHue no
ModBUS RTU

5: ¥YnpaBnexuve ¢
naHenu n no ModBUS
RTU

6: YnpaBneHue ¢
knemm 1 no ModBUS
RTU

7: YnpaBneHue ¢
naHenu, Knemm 1 no

ModBUS RTU

0: Pexxum pamnbl no 0: Pexum
HanpsbKeHUto pamnbl No

1: Pexxvm orpaHunye- HanpsXkeHuo

HUA MNYCKOBOro TOKa

200 % ~ 600 % 300 %

Onucaxue
napameTpa

YcTaHaBnvBaeTcs HOMUHAsbHbIN
TOK YCTPOWCTBA NMaBHOro nycka

YcTaHaBnmMBaeTcs HOMUHarbHbIN
TOK UCMOMNb3YeMOro 3eKTpo-
asuratens. 3ToT napameTp
obs3aTeneH K BbICTaBMNEHMIO NpK
MCNONb30BaHUN 3NEKTPO-
ABuraTens, TOK KOTOPOro He
coBnagaeT Co CTaHAAPTHbIM
3Ha4YeHWeM laHHOro napameTpa.

YcTaHaBnuBaeTCst UCTOYHUK
KOMaHZ, Ha Myck 1 oCTaHOB
anekTpoaguratensi. BoamoxHbl 3
OCHOBHbIX cnocoba ynpaene-
HUSI: C KHOMOK MaHenu ynpae-
neHus (3HaveHve 1), ynaneHHoe
ynpaBrieHne C MOMOLLbIO 3aMbl-
KaHUsi COOTBETCTBYIOLLMX KIEMM
ynpaBneHusa (3HaveHve 2),
WK ynpaeneHne ¢ NoMoLLbo
KOMMYHMWKaLMOHHOTO NpoToKona
ModBUS RTU (3HauyeHue 4).
Tatke BO3MOXHbI KOMBUHaLUK:
C KHOMOK MaHenu ynpasneHus n
C KMeMM ynpaBneHus (3HaveHve
3), C KnemMMm ynpasreHus u

c npotokona ModBUS RTU
(3HayeHue 6), co Bcex WUCTOoM-
HWKOB cpasy (3HayeHue 7), ¢
KHOMOK MaHenu ynpasrneHus u
¢ npoTtokona ModBUS RTU
(3HayeHune 5). BoaMmoxHo Takke
OTKMIOYNTb yNpaBneHne oT Bcex
WNCTOYHMKOB (3HayeHwue 0).

Bce paHHble pexxumMbl nogpo6Ho
onucaHbl B 1. 7.2 pyKOBOACTBA N0
aKcnnyaTauuu.

YcTaHaBnuBaeTcsi orpaHuyeHne
MyCKOBOrO Toka B MpOLEHTax
OT HOMWHANbHOTO TOKa 3reK-
Tpoasuratens (napameTtp FO1).
MapameTp ncnonb3yetcst B
pexume orpaHUYEHNsi MycKOBOrO
ToKa (cm. 1. 7.2.1 pykoBoACTBa
no akcnnyatauuu). B pexume
paMrbl MO HaNPSHXKEHWo K-
cupyeTcs Ha 3Ha4eHun 400 %.



FO5 OrpaHuyeHmne
MyCKOBOro
HanpshkeHust

FO6 Bpems
NOBbILLIEHVS
HanpsbkeHus

FO7 Bpems nnasHo-
ro octTaHoBa

FO8 DyHKUMSA BbI-
xopgHoro pene 1

30 % ~ 80 % 35%

1c~120¢c 15¢

Oc~60c Oc

NoahkrwhRrO

- HeT doyHKumm 7

BkntoyeHune nutanus
IMyck

Mepexopn Ha Gannac
[naBHbIN oCcTaHOB
Pa6ota

:oToB k paboTe
: Owmnbka

YcTaHaBnmBaeTcs 3HaveHne
HayanbHOro HanpsbKeHus B
npoLeHTax oT HOMUHaNbLHOro
HanpsbKeHUs yCTporcTBa nnas-
Horo nycka. [MapameTp ucnonb-
3yeTcs Npu 3anycke B pPexu-
Me pamnbl MO HaMPSHKEHUIO
(cm.n. 7.2.2 pykoBOACTBa Mo
akcnnyartauum). B cnyvae
TSKENOW Harpy3ku ycTaHoBUTE
3HayeHVe JaHHOro napameTpa
40 % vnu BbiWwe.

YcTaHaBnuBaeTcs Makcumarb-
Hoe BpeMmsi, 3a KoTopoe yCT-
POMCTBO NnaBHOro nycka byaet
TIMHeHO NoBbILWAaTh Hanpsbke-
HUe OT YCTaBKW HanpshkeHus
(napameTp F05) 4O HOMWHanb-
HOro HanpsbkeHus. MapameTp
ncnonb3yeTcsi Mpu 3a- nycke B
pexume pamnbl MO Hanpsbke-
HWIO (CM. 1. 7.2.2 pykoBoacTBa
no aKcnnyatauum).

YcTaHaBnvBaeTca Bpems, 3a
KOTOpOe arneKkTpoaBuraTens
6yAeT NnaBHO OCTaHABNMBATLCA
BMMNOTb AOYCTaBKM MO Hanpske-
Huto (napameTtp FO5). Mpu 3Ha-
YeHun O Gygder peanusoBaH
peXxuMm ocTaHoBa MO MHepLuuu
(cm._n. 7.3.2 pykoBoAcTBa no
akcnnyartauuu). Pexum nnas-
HOro OCTaHOBa aKTUBMPYETCSH
TOMbKO AN MHEPLMOHHbIX
Harpysok. Ecnu oueHouYHble
3HaYeHNss MOMEeHTa WHepLuumn
MeHble 20 %, TO pexum
NnaBHOrO OCTaHOBa He
aKkTMBMpyeTcs

0: dyHKUMSA He 3aaaHa

1: Mpwn nogaye nutaHusa Ha Y
perne 3aMblkaeTCcsi U ocTaeTcs
3aMKHYTbIM 0 NpekpaLleHns
nogayv nutanma Ha YIri

2: Korga noctynaet komaHaa Ha
3anyck YII1, pene 3ambikaeTcs 1
0CTaeTcs 3aMKHYTbIM BO BpeMSt
nnaBHOro nycka, 4o nepexoaa Ha
6avinac

3: Korga YN nepexoaut B coc-
TosiHMe paboTbl Yepe3 Gaunac,
pene 3amblkaeTcsi U ocTaeTcs
3aMKHYTbIM BMOTb A0 MOMHOrO
OocTaHoBa aneKkTpoaBuraTtens.
4: Korga YIIM nepexogut B
COCTOSIHWE MIIaBHOro OCTaHOBA
anekTpoasuratens, pene 3ambi-
KaeTCs 1 OCTaeTCsl 3aMKHYTbIM
BMSIOTb A0 MOJIHOTO OCTaHOBa
anekTpoaBuraTens.

5: Mpu nopayve koMaHabl Ha
3anyck, pene 3amblkaeTcs u
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F09

F10

F11

F12

F13

F14

F15

3apepxka
curHana Bbixoa-
Horo pene 1

DyHKUMA
BbIXOAHOTO
pene 2 (ans
mogaenewn ot
18.5 kBT)

3apepxka
curHana
BbIXOOHOTO
pene 2 (ans
Mogaeneu ot
18.5 kBT)

Anpec ycTpoi-
cTBa B ceTu
ModBUS RTU

CkopocTb ne-
penaum AaHHbIX
B cetn ModBUS
RTU

YpoBeHb
3alnTbl OT
neperpysku

OrpaHunyexmne
MycKOBOro ToKa

0c~600c

- Het doyHKumm

: BkntoyeHne nutaHus

: Myck

: MnaBHbIN OCTaHOB

: Pabota
:FoToB k paboTe
: Owmbka

0c~600c

1~127

0: 2400 6ut/ ¢
1: 4800 6uT/ ¢
2: 9600 6uT/ c
3: 19200 6ut/ ¢

1, 2,5, 10, 20, 30

50 % ~ 600 %

0
1
2
3: Mepexop Ha Gavinac
4
5
6
7

Oc

Oc

10

500 %

OEePXUTCA 3aMKHYTbIM  BMIOTb
[0 NMOMHOro OCTaHOBA 3MeEKTPOo-
asuratensi.

6: B cnyyae, ecnu YTl rotoso
K 3anycky (T.e. HaxoauTcs B
COCTOSIHUM OCTaHOBa, OLIMGOK
HeT, Ha 3KkpaHe oTobpaxaeTcs
Hagnucek: «o0ToBY»), TO pene
3amblkaeTcs. B npouecce
3anycka, paboTbl Yepes bavinac
UM OCTaHOBA perie Pa3oMKHYTO.
7: Pene 3amblkaeTcsi npu
BO3HUKHOBEHMM OLWnGku Ha Y.

YcTaHaBnuBaeTcsi Bpemsi, Yepes
koTopoe cpabotaeT pene 1. Mpu
3Ha4eHun 0 pene cpabatbiBaeT
6e3 3aepxKu.

AHanorun4Ho napameTpy F8

AnarnoruyHo napametpy FO9

YcraHaBnvBaeTtcs agpec
yCTpOWCTBa NNaBHOroO Mycka
B ceTn ModBUS RTU. Agpec
[OMKeH BbITb YHWKamNbHBIM U He
coBnajatb € agpecamuv Apyrux
YCTPOWCTB B TOW Xe CeTu.

YcTaHaBnunBaeTcs CKOpoCTb
nepefayv AaHHbIX, KoTopast
ucnonb3ayetcst B cetn ModBUS
RTU. CkopocTb nepegaun
[aHHbIX [omkHa coBnajaTtb
CO CKOPOCTbIO BeAyLlero
YCTpOWACTBA, MHaYe CBsI3b He
6yaeT ycTaHoBneHa.

YcTaHaBnuBaeTCs ypoBEHb
3aWwuThl OT Neperpy3kun. Bbib-
paHHas undpa obosHavaeT
4YMCIO CEeKyHA, NpU KOTOPOM
cpaboTaeT 3awmTa npu LwecTu-
KpaTHOM MPEBbILIEHUN HOMU-
HanbHOro TOKa 3NeKTpoABUra-
Tens. NoapobHee cm. . 9.3

YcTaHaBnuBaeTcsi orpaHudeHne
NycKOBOrO TOka B MPOLEHTax
OT HOMWHAMNbHOIO TOKa 3nekK-
TpoaBuratens (napametp FO1).
Korga nyckoBoW TOK NpeBbICUT
3Ha4eHve napameTpa, cpabota-
eT 3aluTa, Yepea Bpems, ycTa-
HoBneHHoe B napameTpe F16.



F16

F17

F18

F19

F20

F21

F22

F23

F24

F25

Bpems O0c~120c
cpabatbiBaHus

3aLnTbl No

npeBbILLEHNI0

nycKOBOro Toka

MakcumanbHbii | 50 % ~ 600 %
pabounii Tok
ynn

Bpewms cpa- 0c~6000c
6aTbiBaHNA

3aluThl Mo

npeBbILLEHNI0

paboyero Toka

ynn

Mepekoc a3 20 % ~ 100 %
Bpems 0c~120c
cpabartbiBaHus

3aLUTBI NpU

nepekoce a3

XonocTown xoa 10 % ~ 100 %

Bpewms 0c~300c
cpabatbiBaHus

3aLuTbI NpU

XOINocToM xofe

Kannbposka 10 % ~ 1000 %
asbl A
Kanunbposka 10 % ~ 1000 %
asbl B
Kannbposka 10 % ~ 1000 %

dasbl C

200 %

5c¢

40 %

50 %

100 %

100 %

100 %

YcraHaBnveaetcs Bpems cpa-
6aTblBaHMS 3aWMTLI NOCne npe-
BbILLEHUS MYCKOBOrO TOKa, yCTa-
HOBIIEHHOro B NapameTpe F15

YcTaHaBNMBaeTcs MakcMMarnb-
HOe 3HayeHune Toka, KoTopoe
obecneuvBaeT cTabunbHy0
paboTy anekTpoasurartens B
NpoLeHTax OT HOMUHAIbHOIo
TOKa anekTpoasurartens
(napametp FO01). Ecnu Bbixoa-
HOW TOK CTaHeT BbILLE, YeM
MaKkcUMarnbHbIi pabounin Tok
Y, cpaboTtaeT 3awwuTa oT
neperpesa. lNapameTp ncnonb-
3yeTcs B pexume orpaHuyeHust
nyckoBoro Toka (cm. . 7.2.1
PYKOBOACTBa MO JKCMnyaTauum).

YcraHaBnvBaeTcs Bpemsi
cpabaTbiBaHWs 3alwWThbI Nocne
NpeBbILLEHNS MaKCUMaIlbHOro
paboyero Toka, ycTaHOBMEHHOTo
B napametpe F17.

YcTaHaBnueaeTcs OOMNYCTUMBbIA
aucbanaHc Toka.

YcTaHaBnvBaeTcsi Bpems,
Heobxoaumoe Anst yaepxaHusi
nucbanaHca Toka, nocrne
koToporo YT Bblgact owmnoKy.
Ecnu Bo3HuKatoT pnykTyaumm
TOKa, TO CreayeT BbICTaBUTb Of-
TUMarbHOE 3HAa4YEHNE BPEMEHU.

YcTaHaBnvBaeTcs 3alumuTa rno
xonoctomy xony. Ecnu sHaueHne
Toka BO BpeMsi paboTbl HUXeE,
4YeM BbICTaBMNEHHOE B JaHHOM
napamMeTpe B TEYEHUE BPEMEHMU,
3ajlaHHOM napameTpom F22, To
YN 6yneT curHanuamposaTb 06
ombke.

YcTaHaBnuBaeTcs Bpemsi, B
TeyeHWe KOTOpOro 3HaveHune
TOoKa [OMKHO HaxOAWUTbCS B
3HaYeHUN HMXKe, YEeM yKasaHHoe
B napametpe F21, yto6el Y1
BblAano owunbky no Xonoctomy
xoay. Bo nsbexanve cny4anHoro
NosIBNEHNS AaHHOW OWMNOKN 13-
3a nykTyaumMin Toka cnegyet
BbICTaBUTb OMTUMarbHOe
3HaYeHne BpeMeHU.

KannbpyeTtcs BbIXOOHOW TOK
no casam ans Toro, YTOObLI
nonyynTb Tpebyemyio TO4HOCTb
1 COOTBETCTBOBATb BHELUHEMY
13mMepuTenbHOMY 06opyAoBaHuo
(ecnu 3HaveHUsi pacxoanTcs)
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F26

F27

F28

F29

F30

F31

F32

F33

F34

F35

F36

Kanun6poska
HanpshkeHust

Oevictene npun
cpabatbiBaHU1
3aLuThl Mo
neperpyske no
TOKY

Oevictene npun
cpabatbiBaHUM
3aLmMThI MO
NPEBLILLEHNIO
MyCKOBOIO TOKa

[evicTBre npu
cpabatbiBaHUM
3aLuThl Mo
NPeBbILLEHMIO
pabouero Toka

[evicTBre npu
cpabatbiBaHun
3aWwmThl Npn

nepekoce a3

Hencreve npun
cpabatbiBaHun
3aLMTbI NpU

XOIIOCTOM XOA€e

Hencreue npu
cpabatbiBaHUM
3aLuTBI NpU
notepe BXOAHOW
dasbl

Hencreve npu
cpabatbiBaHUM
3aLLmThI NpU
noTepe BbIXOA-
HoW chasbl

[evictBre npu
cpabatbiBaHun
3aWmThl Npy
KOPOTKOM
3amblKkaHUW Ha
BbIXOAE

Asblk

Beibop
DyHKUMKM Ans
Hacoca

10 % ~ 1000 %

0: NpeaynpexaexHve
06 oLwwnbke 1 ocTaHoB
1: VIrHopupoBaHue
oLwmnbkn

0: AHMWCKUN
1: Pycckun

0: Het

1: Jatumk yposHs1
2: laT4mK ypoBHS2
3: JaTymk ypoBHA3
4: NaTymk ypoBHa4

100 %

KanubpyeTcs BxogHoe Hanpsbxe-
HWe Ansa Toro, Y4Tobbl MONyyYnThL
Tpebyemyio TOYHOCTb U COOT-
BETCTBOBATb BHELLHEMY MW3Me-
puTenbHoMy 06opyA0BaHUIO
(ecnu 3HayYeHnst pacxoanTcsl)

YcTtaHaBnvBaeTcs, kak 6yaeT
BeCcTU cebs yCTPOMCTBO NNaBHOro
nycka npu cpabatbiBaHWn
onpeaeneHHoN 3aLmnTbl.

MpeaynpexaeHne 06 ownbke n
OCTaHOB: YCTPOWCTBO MNaBHOIO
nycka BblAacT npeaynpexaeHue
Ha 3KpaH naHenu ynpaeneHus
(1 Ha NporpammMupyembiit

LM pOBON BbIXOA Npun
COOTBETCTBYIOLLEN HacTpolike) C
3anucbio B XXypHan cobbiTui,
YN npekpatut pabory.

UrHopupoBaHue ownGKu:
YCTPOWCTBO MMaBHOrO Mycka
He ByaeT BblAaBaTb HUKaKUX
curHanos o6 owwnbke, kpome
3anvcy B XXypHan cobbITui.

BbibupaeTcs A3bik 0TOOpaxeHus
napameTpoB MeHIO.

Pabota dyHKUMM ocyLLecTBnsA-
eTca npu nomown knemmbl DI3
(HO koHTakT). PyHKUWMS Nnoaaumn
BOAbl 3anyckaeTcsi npu ero
OTKPbITUKN, @ OCTaHaBNuBa-
eTcsi — Npu 3akpbITun. A TUn
[artymka ucnonb3yetcs Ans
ynpaBneHns 3anyckom u
OCTaHOBKOW nofayv BoAbl. CM.
MNAOCTPaLMN HAXE.

0: HeT doyHkummn

1: Koraa koHTakT DI1 3aMKHyT,
ycTpoKcTBo B pabote. DI2 He
nmeet MYHKUNN.

2: Korga koHTakT DI1 3aMKHYT,
ycTpoincTBo B pabote. Korga DI2



Het dyHkumin
ynn
O6was Touka 12vi24v*
Myek +—" —& D1
Cron + U D12

Brewnns ownbka

KoHTakT BepxHero

o

DI3

HaTyuk ypoBHsa 2

npenena aaeneHus

Kourakr sepxHero
npenena AaeneHus

F37

F38

Mycx, cTon

ynn

DI

DI2

DI3

12vi24v*

MopgenvipoBa-
Hue paboThbl

ABsTOMaTunyec-
Kuin copoc

3aMKHYT, YCTPOWCTBO OTKIOYEHO
3: Korga DI1 1 DI2 pa3omkHyTbI,
ycTpoKcTBo B paboTe, koraa oba
KOHTaKTa 3aMKHYTbl, YCTPOMUCTBO
OTKIOYEHO

4: Korga DI1 n DI2 3aMKHYTHI,
yCTpOWCTBO B paboTe, Koraa
oba KoHTaKTa pa3oMKHYTbI,
YCTPOWCTBO OTKITIOYEHO

[aTtuuk ypoBHS 1

[latunk yposHs 4

Monnaekosbii ynn
nepexniovatens
KouTakt HO o)}
DI2
Myck, cron - DI3
O6uwan Touka 12Vi24v”
Jatunk ypoBHA 3
3nexTpudeckuin Yn
MaHoMeTp
KonTakr BepxHero DH
npepena AasneHus
Koutakr BEPXHEro DI2
npeaena AasneHus
Mycx, cron — —& DI3
OBLUWA KOHTAKT . 12Vi24v*

ynn

Myck: Myck
Cron: Cton
Bbixog: OTmeHa

0: AKTVBEH
1: He aktvBeH

Myck, cTon

)]

Di2

DI3

y 12V/i24v*

Bbicokuit ypoBeHb
CpepnHuin ypoBeHb

Hu3kuit ypoeeHs

Haxatb «lMyck»
ANa Havana
mopenvposa-
HUSt

MopenupoBaHue paboTbi—
cumynsiTop 3anycka, pabotbl 1
ocTaHoBa Auratens ans
NOATBEPX/AEHNSI NPaBUNbHOCTU
NOAKIIOYEHUs1 ycTpoiicTBa
nraBHOrO nycka u AonosHK-
TenbHOro 06opynoBaHUSA.

YCTpOWCTBO NNaBHOrO nycka
MOXeT GbITb HACTPOEHO Ha
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F39

F40

Fa1

F42

Fa3

F44

F45

F46

F47

F48

F49

YcraHoBka
naponsi

Bpemsi pabotbl

KonuyectBo
nycKkoB

3aBopckue
napamMeTpbl

Bpems
aBTOMaTN4eCcKoro
nepesanycka

Tok npu 20 MA

Kanubposka
npu 4 mA

Kannbposka
npu 20 MA

MoxapHbIn
pexvm

Pexum knemm

3apepxka
nepesanycka

0~ 65535

0c~3600c
0: PyHKUMA HeaKTUBHa

0% ~ 150 %

0% ~ 150 %

0: AKTVBEH
1: He aktvBeH

0: IMnynbCHbI
1: YpoBHeBbIN

00:01 ~ 60:00
(MUH:Cek)

MapameTp
MOHWUTOPUHra

MapameTp
MOHUTOPUHra

200 %

20 %

100 %

aBTOMaTM4YeCcKuii copoc owmbok
1 cBefeHne K MMHUMYMY BpeMmst
Haxoxaenus YT B Hepaboyem
COCTOSIHUN. DYHKLMSI aKTUBHA
TOMbBKO MPU peXMME yrpaBrieHnst
C KIeMM.

rlapOJ'Ib MOXXHO YCTaHOBUTb,
BBeOA 3HadveHue, OTnun4vyHoe
OT Hyn4. MNocne atoro ana
N3MEeHeHUA napamMeTpoB, HY>XHO
6y,u,eT CHa4ana BBeCTu nNaposib
B 3TOM napameTpe, fanee
nepexoanTb K pefakTUpoBaHUIO.
MoppobHee cm. 1. 8.2.

MapameTp MOHUTOpPWHra, KOTOPbI
nokasbiBaeT akTuyeckoe Bpemsi
pabotbl YII.

MapameTp MOHUTOPWHra,
KOTOPbII NOKa3bIBaET KONIMYECTBO
coBepLUeHHbIx nyckos YTIT.

BHyTpeHHW napameTp, He
NOANEXUT U3MEHEHUIO.

YcTaHaBnvBaeTcs Bpems, Yepes
KoTopoe byneT coBepLleH
aBTonepesanyck nocre
BO3HWUKHOBEHWSI OLLIMGKN.
DYHKUMSA aKTUBHA TOMBKO Npun
pexume yrnpasrieHUs C Knemm.

YcTaHaBnmBaeTcss Makcumarb-
Hoe 3Ha4yeHue Toka npu 20 MA,
no ymonyanuio 200 % anga

20 MA, 4TO COOTBETCTBYET

200 % HOMMHanbHOro Toka.

KannbpoBka HwxkHero npepena
aHanoroeoro BbixoAa. 3HayeHue
20 % COOTBETCTBYET HMKHEMY
npepeny B 4 MA. 10 % = 2 MA.

Kann6poBka BepxHero npefena
aHarnoroBoro Bbixoga. 3HayeHune
100 % cootBeTcTBYyeT 20 MA.

Mocne akTMBaLumn noxapHoro
pexxuma YTl He 6yneT
OCTaHaBNMBaTbLCS Npu
BO3HWKHOBEHWMN OLINBOK (TOMNBKO
npeaynpexaneHue).

B umnynbcHoM pexume
[0CTaTO4HO MMMNYNBbCHOTO
curHana ans 3amblkaHus Knemm
(npogomkaet paboTtaTb npu
oTcyTCTBUM curHana). Mpu
YPOBHEBOM pexume Heobxoanm
NOCTOSIHHBIM CUTHAN Ha Knemme
[Nsi 3anycka v ocTaHoBa.

YcTaHaBnuBaeTcs BpeMsi, KOTopoe
YN 6yneT BblAEpXUBaTbL

nepes TeM, Kak [4acT BO3MOX-
HOCTb CHOBa 3amnyCTWUTb 3MEKTPO-
ABuraTefib nocre ocTaHoBa.



F50 Bepcus MO - MapameTtp Ha ancnneit BbiBoAMTCS MHMOP-
MOHWUTOPUWHIa Maums o Tekywien sepcun MO.

FnaBa 9. YcTpaHeHne HeucnpaBHoOCTEN

9.1 Peakuus 3alimThbl

Mpwn BbIGope YT ans Tsxenbix Harpy3ok ocoboe BHUMaHWeE yaensnTe HacTpovike 3aluT: oT
neperpysky, NpPeBbILIEHNST BPeMeHW rMycka W neperpeBa. Ybeautecb, 4TO YCTaBKM 3aluT
COOTBETCTBYIOT MACNOPTHbLIM AaHHbLIM ABUraTens U pearnbHbIM YCIIOBUSM Mycka.

Koraa obHapyxuBaeTcsi COCTOsIHME, NpK KOTOPOM cpabaTbiBaeT 3alumTa, yCTPOMCTBO NMaBHOMO
nycka 3anucblBaeT B XypHan Kop owuMbku. YCTPOMCTBO MMaBHOMO Nycka XpaHuT 12 mnocnegHux
ownboK, KoTopble OTOOpaxalTcs B MHMOPMALMOHHOM MeH (cM. erasy 6 Ans noapoGHON
nHopmauum).

Ecnu ycTpoiicTBo nnaBHoro nycka coobLumno o6 owmnbke, Heo6xoanMo onpeaenuTb U yCTpaHUTb
yCroBusi, ee BbI3BaBLUME; COPOCUTL OLIMOKY Ha YCTPOWCTBE NMaBHOrO MNycka; nepesanycTuTb
YCTPOMCTBO MnaBHOro nycka. Ons cbpoca owmnbku HaXMuTe KHOMKY
«Cton/Cbpoc» Ha naHenu ynpaerneHns unu nogavite komaHay yepes npotokon ModBUS RTU Ha
cbpoc owwmnbkn (B 3aBMCUMOCTWM OT ucnonbdyemoro Bamm metoga ynpasneHus ycTpoWCTBOM
NnaBHOro nycka).

9.2 CooOLleHne o6 owwmnokKe

B crnepylowei Tabnuue nepeuncrieHbl MeXaHu3Mbl 3alyTbl W BO3MOXHbIE MPUYUHBI
OTKIIOYEHNS 13-3a OLIMOKM YCTPOMNCTBA NMaBHOrO Mycka.

Mpn BO3HWKHOBEHWM OWKNOOK, CBA3AHHLIX C MEeperpeBoM, a TaKkke
NPEeBbILIEHVEM TOKa WNW HanpsikeHus (B TOM 4yucrie owunbkn no obpbiBy
BbIXOAHOM (asbl, mnepekocy a3 W MpPEeBLILEHNIO BPEMEHU MyckKa),
3anpelLuaeTcs Bo30OHOBNATL paboTy A0 YCTpaHEHMS NMPUYUHBI BO3HUKHOBEHWS
HEeMCrnpaBHOCTWM UNW He paHee, YyeM 4Yepe3 10 MUHYT nocrne BO3HWKHOBEHUS
OLLNGKY.

Tabnuua 11 - indopmaums o6 owmbkax, nx NpuunHax n npeanaraemblixX peLueHnsx

UHdopmauus Ha gucnnee Bo3moxHasa npuunHa/npeanaraeMoe pelieHune

PaHee ©Obima kakaa-To  owwubka, OAHaKo, ycrnosue
BO3HWKHOBEHUS OLIMOKN BbINo ycTpaHeHo. 3TO MoryT GbiTh
TakMe OLWMNOKM, KaK MpEeBbILEHWE HanpsbkeHusl, nageHve
HamnpshKeHWsi, MpPEBbILIEHNE MYCKOBOTO TOKa, OTKIHOYEHMEe
no BHeELHeN komaHae «ABapuiHbIA cTon» u T.4. COpocbTe
OLLINOKY.

MpoBepbTe HanmMuue BXOOHOIO TPexdpas3HOro HanpsiKeHUst
NUTaHUs, NPaBUIbHOCTb MOAKMHYEHNS K CETU YCTpoicTBa
1 BannacHoro KOHTaKTopa, MpoBepbTe PaboToCcnocoGHOCTbL
KOHTaKTopa.

HeT owmbok

O6pbIB BX.dha3bl

[aHHas owmnbka He MOoXeT ObITb OTperynupoBaHa. lpoBepbTe
NOAKIIOYEHVE ABUraTens K BbIXOAHbIM KIeMMaM yCTPOMCTBa
nnaBHOro nycka W MoTopHble kabenu. Korga nopaetcs
O6pbIB BbIX.dha3bl KOMaHaa mnycka, OAHa WM HEeCKONbKO BbIXOAHBbIX a3
YCTPOMCTBa NMaBHOrO Nycka He HaxoaATcs 6e3 HanpsKeHus.
lMpoBepbTe, 3aKpbIT N MMaBHbIA KOHTAKTOP, Koraa nopgaeTcs
KoMaHAaa nycka. Takke npoBepbTe, 3aKpbIT N OH A0 TeX Mop,
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Meperpy3ka 3

XonocTow xop,

[Meperpyska no Toky

MpeBbILL. nyck. Toka

Mepekoc a3

K3

BHeluHsas owmnbka

K3 (Ha BbIxoae)

MpeB. BpeMm. nycka

BHyTp. owmbka

noka nnaBHbI OCTaHOB He OyneT 3aBeplueH. [poBepbTe
npegoxpaHntens. Ecnm  ycTpoicTBO  nnaBHOro - nycka
npoBepsieTCA C ManeHbkUM ABuratenem, kak MuHuMym 2 %
OT MWHMMAarnbHOTO HOMWHAIbHOIO TOKa AOMMKHO Teyb uepes
Kaxgyto gasy.

Meperpy3ka gBuratens (Tennosasi Moaenb).

[Buratenb [OCTUr CBOEro MakCUMyma TEMnroBOW €MKOCTM.
Meperpy3ka MOXeT ObITb Bbl3BaHa CriefyoLLMMN MPUYMHAMU:

* [MapameTp 3aLwmnThl yCTPONCTBA MIIaBHOro Mycka He
COOTBETCTBYET TEMMOBOW €MKOCTV ABUraTens

» CrnLLKOM MHOrO MyCKOB B Yac

* [NoBpexaeHo Bo3QyLLIHOE OXNaXaeHue ABuraTtensi

YcTpaHute npuyvHy neperpeBa u obecneybTe OXnaxaeHue
asuratens

« [NoBpexaeHo BO3AyLLHOE OXNaXaeHVe ABuratens YcTpaHute
NpuYnHy neperpesa n obecneybTe oxnaxaeHve Asuratens

[MpoBepbTe cooTBeTCTBME HOMWHarnbHbIX napameTpos
AneKkTpoaBuraTena Harpyske.

3anycky OCyLLEeCTBNSAIOTCA CRULIKOM 4acTo, WU MOLLHOCTb
YT He cOoOTBETCTBYET MOLUHOCTU 3neKTpoaBuraTens, wunm
Harpyska aneKkTpoaBuraTensi CriMwKOM Tshxenasi.

Harpy3ka cnuvwkom 6onbwas wunu Y HenpaBunbHO
nogobpaHo K aneKkTpoasuraTernto.

MpoBepbTe  XxapakTepUCTUKU BXOOHOTO  TpexdasHoro
NUTaHNWS, LUENoCTHOCTb W CUMMETPUI  COMPOTUBIIEHMS
06MOTOK aneKkTpoaBuraTens.

Bo3smoxeH npobor TMpUCTOPOB MMM HEUCMPaBHOCTL CUMOBOW
Yactu nnatbl ynpaBneHusi. OBpaTuTbcs B TEXHWUYECKYH
NoaaepKy.

Owwubka ynpaBnstoLlero curHana Ha Bxoge knemm YIri.
[MpoBepbTe CxeMy NMOAKIIOYEHNS BHELLIHErO cUrHana.

KopoTkoe 3amblkaHMe TUPUCTOPHOW LenuM unuM KOpOTKoe
3aMblkaHue BHyTpeHHero Gannaca. Ob6paTutecb B Cryxby
TEXHUYECKOW NOAAEPXKKN.

MapameTpbl 3anycka YCTaHOBMEHbl HeMnpaBWIIbHO, WK
Harpyska onekTpodBuratens cnuwkom 6onblias,  Mnu
MOLLIHOCTb MUTaloLLIE CeTM HeaoCcTaTouHa, UMM MUTaoLLniA
kabenb UMeeT CIIMLIKOM GOSbLUYIO AMUHY.

YCTpOWCTBO NNaBHOrO Mycka OTKIMIOYUITOCh M3-33 BHYTPEHHEN

HeucnpaBHocTU. O6patutecb B Cnyxby TexHU4eckow
NOAAEPXKKU.

9.3 YpoBeHb 3aWuThbl OT NeperpysKu

YpoBeHb 3aLuTbl OT Neperpysku ycTaHaBnvueaeTcs napameTpom F14.
Ha rpadvke — 3710 KpvBas 3aBMCMMOCTM BpeMeHW cpabaTbiBaHWS 3alyMTbl OT OTHOLUEHUS
paboyero Toka anekTpoaBuraTens kK HomuHansHomy (Ip/IH).

Tabnuua 12 - 3aBucuMmocTb BpeMeHN OTKNKYeHUa OT KPaTHOCTU HOMUHANbHOINO TOKa

anekTpoaguratens IH



YpoBeHb

1.2*In 1.5%IH 2*In 31 4*Iln 5*IH 6*IH
neperpysku
1 79.5¢c 28¢c 11.7c 4.4c 2.3c 15c lc
2 159 ¢ 56 ¢ 23.3c 8.8c 4.7c 29c 2c
5 398 c 140 ¢ 58.3¢c 22c 11.7c 7.3c 5c
10 795.5¢c | 280c 117 c 43.8c¢C 23.3¢c 146 ¢ 10c
20 1591 c 560 c 233 ¢ 875c 46.7 c 29.2¢c 20c
30 2386 ¢ 840 c 350 ¢ 131c 70c 43.8c 30c
o)
©
@
=
X2
(o]
2
’ 30
20
10
5
2
1
Ip/lH

Puc. 11 - Kpusbie mennoegou 3awumsl anekmpodsusamernsi (8pemsi cpabambigaHus 3aujumsl om nepeapysKu),
20e: IH — HomuHarnbHbIU MoK anekmpodsuzamers, Ip — paboyuli Mok anekmpodsuzamernsi»

Mnasa 10. KoMmMmyHuKaLMoHHbIN npoTokon ModBUS RTU

Mpexage, 4YeM ncnonb3oBaTb coedunHeHve Mo npotokony ModBUS RTU, o3HakomMbTeCb CO
cnegyoLlen nHdopmMaumen o 6e3onacHocTu.

Korga ynpaBneHve ycTpoOWCTBOM MAaBHOrO Mycka Npou3BOAWUTCS AMCTaHUMOHHO, y6eautecs,
yTo Bbl cobniogaete TexHuky 6esonacHocTn. O6sA3aTensHO CoobLUMTE MepcoHany, MmetoLemy
[OCTYN K YCTPOWCTBY NMaBHOIO Nycka, YTO OHO MOXET ObITb 3anyLleHo B Mobon MOMEHT.

10.1 HacTponku npoTtokona

1. Agpec: BbICTaBnAsETCS C NOMOLLbIO NnapameTpa F12, no ymonyaHuio 1
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2. CKOpOCTb: BbICTABNSETCS C MOMOLLbI0 NapameTpa F13, no ymonyanuto 9600 6ut/c
3. NoppepxwuBaeTcsa Tonbko ModBUS RTU
4. dopmart gaHHbIx 8-N-1

10.2 PYHKLUUN YTEHUA M 3anuUcu

MoryT 6bITb MCNONb30BaHbI cneayoLime MYHKLMN ANS YTEHWSA Y 3anncu PerncTpoB:
* 03 — YTeHMe HECKONbKNX PErnCTPOB;

» 06 — 3anucb perncTpa;

* 03, 06 — 3an1cb 1 YTEHWE perncTpa;

LLinpokoseLyaTenbHbIA PEXUM HE MOAAEPXKNBAETCS.

10.3 KapTa pernctpos

Perunctp OnucaHue bur 3HauyeHue

0

MapameTp FOO — HOMMHanNbHbLIN OTr0po7 Tonbko yteHne
Tok YIM

HomuHanbHoe HanpsbkeHne YN | OT0po 7 Tonbko YTeHne

MapameTp FO1 —HOMUWHaMNbHbIN OTr0po7 YUTeHne/nsmeHeHne napameTtpa

TOK 3neKTpoasuraTens

3 MapameTp FO2 — pexum Ot0p07 YrteHune/nsmeHeHne napametpa
ynpaeneHus

4 MapameTp FO3 - pexxum nycka Ot0po7 YUrteHune/nameHeHne napametpa

5 MapameTp FO4 —orpaHuyeHne Ot0po7 YUrteHune/nameHeHne napametpa
NyCKOBOro ToKa

6 MapameTp FO5 — orpaHuyeHne OTr0po7 YUTeHune/nsmeHeHne napameTtpa
NMYCKOBOIO HaMpshKeHUs

7 MapameTp FO6 — Bpemsi Ot0po7 YUrteHune/nameHeHne napametpa
MOBBILLEHUST HAMNPSHKEHNS

8 MapameTp FO7 — Bpemsi Ot0po7 YUrteHune/nameHeHne napametpa
NaBHOro OCTaHoBa

9 MapameTp FO8 — doyHKUMS Ot0po7 YrteHune/nameHeHne napametpa
BbIXoZHOro pene 1

10 MapameTp FO9 —3agepxka OTr0po7 | YreHne/mameHeHve napameTpa
curHana BbixofHoro pene 1

40 MapameTp F10 — doyHKUMS Ot0po7 YrteHune/nameHeHne napametpa
BbIXOZHOrO pene 2

41 MapameTp F11 —3apepxka Ot0po7 YrteHune/nameHeHne napametpa
CUrHana BbIXogQHOro pene 2

11 MapameTp F12 — agpec Ot0po7 UrteHne/nameHeHne napametpa
ycTponcTea B ceTn ModBUS RTU

12 MapameTp F13 - ckopocTb Ot0po7 UrteHne/nameHeHne napametpa

nepefayn AaHHbIX B CETU
ModBUS RTU



13

14

15

16

17

18
19

20
21

22

23

24

38

25

26

27

28

29

MapameTp F14 — ypoBeHb 3awmtbl| OT 0 go 7

OT neperpysku

MapameTp F15 —orpaHunyeHne
MyCKOBOrO TOKa

MapameTp F16 - Bpems cpaba-
TbIBaHWS 3aLUMTbI MO
npeBbILLEeHUIO MYCKOBOIo ToKa

MapameTp F17 —MaKkcMmarnbHbIn
pabounii Tok YT

MapameTp F18 - Bpems
cpabaTbiBaHUA 3aLLMUTbI MO

npeBbileHnto paboyero Toka YT

MapameTp F19 - nepekoc a3

MapameTp F20 - Bpems
cpabaTbiBaHWsA 3aLWMTbl NpU
nepekoce a3

MapameTp F21 - xonocTton xoa

MapameTp F22 - Bpems
cpabaTbiBaHMS 3aLWWTbI Npu
XONOCTOM Xofe

MapameTp F23 — kannbpoBka
dasbl A

MapameTp F24 — kanubpoBka
¢asbl B

MapameTp F25 — kannbpoBka
dasbl C

MapameTp F26 — kanubpoBka
HanpspkeHns

MapameTp F27 - pencrene
npu cpabaTbiBaHWW 3aLLUTbI MO
neperpyske no Toky

MapameTp F28 - pewncteue
npuv cpabaTtbiBaHWUM 3aLUThI MO
NPEBbILLEHMIO NMYCKOBOIO TOKa

MapameTp F29 - pewncteue
npu cpabaTbiBaHWUK 3aLLUTbI MO
npeBbILLeHno paboyero Toka

MapameTp F30 - genicteue npu
cpabaTbiBaHWUN 3aLLMThI NpU
nepekoce a3

MapameTp F31 - gevictere npu
cpabaTbiBaHNM 3aLMTbI NpY
XOMNOCTOM Xofe

Or0pmo7

Or0pmo7

Or0pmo7

Or0pmo7

Or0pmo7
Or0pmo7

Or0pmo7
Or0pmo7

Or0pmo7

Or0pmo7

Or0pmo7

Or0pmo7

Or0pmo7

Or0pmo7

Or0pmo7

Or0pmo7

OT0p07

YrteHune/nameHeHne

YreHne/mameHeHne

YreHne/mameHeHne

YreHne/mameHeHne

YreHne/mameHeHne

YteHne/mameHeHne

YreHne/mameHeHne

YteHne/mameHeHne

YTeHune/nameHeHue

YTteHne/mameHeHne

YTeHune/nameHeHue

YreHne/mameHeHne

YTeHune/nameHeHue

YteHne/mameHeHne

YreHne/mameHeHne

YTeHune/nameHeHue

YTeHune/nameHeHue

YreHne/nameHeHne

napameTpa

napameTpa

napameTpa

napameTpa

napameTpa

napametpa

napametpa

napametpa

napameTpa

napametpa

napameTpa

napametpa

napameTpa

napametpa

napameTpa

napameTpa

napameTpa

napameTpa
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42 MapameTp F32 - gencreune npu
cpabaTbiBaHUN 3aLUThI NpU
noTepe BXogHoN dasbl

30 MapameTp F33 - perictBue npu
cpabaTbiBaHNM 3aLWMTbI NpY
noTepe BbIXO4HON ¢hasbl

31 MapameTp F34 - perictBue npu

CpaﬁaTblBaHMM 3awmnTbl Npu
KOPOTKOM 3aMblKaHUM Ha BbIxoae

32 Mapametp F35 - s3bIk

33 MapameTp F36 — BbIGOP OyHKLMK
Ans Hacoca

34 MapameTp F38 - aBTOMaTUYECKUN
cbpoc

35 MapameTp F39 — ycTaHoBka
napons

36 MapameTp F40 - Bpemsi paboTbl

37 MapameTp F41 — KonuyecTso
rnycKoB

39 MapameTp F43 — Bpems
aBTOMaTU4eCKoro nepesarnycka

43 MapameTp F44 - Tok npu 20 MA

44 MapameTp F45 — Kannubposka npu
4 MA

45 MapameTp F46 — Kanubposka npu
20 MA

46 MapameTp F47 — MNoxapHbIn
pexum

47 MapameTp F48 - Pexum knemm

99 MapameTp F50 - Bepcus MNO

406 YnpaBneHue nyckom/ocTaHOBOM

I'Iapameprl MOHUTOPUHIra

100 CoctosiHue YT

101 TekyLas owmbka

Ot0p07

Or0pmo7

Or0pmo7

Or0pmo7
Or0pmo7

Or0pmo7

Or0pmo7

Or0pmo7
Or0pmo7

Or0pmo7

Or0pmo7
Or0pmo7

Or0pmo7

Or0pmo7

Or0pmo7
Or0pmo7
Or0pmo7

Or0pmo7

OT0p07

YrteHune/nameHeHne napametpa

UTeHne/nsmeHeHne napamertpa

UTeHne/nsmeHeHne napamertpa

UTeHne/nsmeHeHne napamertpa

YTeHune/usmeHeHve napametpa

YUrteHune/nameHeHne napametpa

YTeHune/usmeHeHre napametpa

TonbkKo YTeHne

TonbKo YTeHne

YTeHune/usmeHeHve napametpa

YTeHve/uameHeHVe napameTpa

YrteHune/nameHeHne napametpa

YTeHve/usmeHeHve napamerTpa

YUrteHune/nameHeHne napametpa

YUTeHune/nsmeHeHne napameTtpa
Tonbko YTeHne

YTeHune/nameHeHue napameTpa
0x0001 Myck

0x0002 Peseps

0x0003 Cton

0x0004 Cbpoc owmnbkm

TornbKo YTeHne
:T'oToB k paboTte
: Myck

: Pabora

: OcTaHoB

: Ownbka

HeT owmbok
: O6pbIB BXOAHOM hasbl

~oluwNn =20



2: O6pbIB BbIXOAHOM hasbl
3: Meperpy3ska 3L

4: [Neperpyska Mo ToKy B
npouecce paboThbl

5: [NpeBbleHne NycKOBOro Toka
6: MoTeps/HegoCTaTOMHOCTL
Harpysku

7: MNepekoc a3

8: BHeluHsis owmbka

9: MNospexaeHne TMpucTopa
10: BHyTpeHHsIsa owwmbka

11: HeusBecTHasi oumbka

102 BbixogHom Tok Or0pmo7 TonbKo YTeHNe
103 Peseps Or0pmo7 Tonbko YTeHne
104 Toka dasbl A Or0po7 Tonbko yteHne
105 Tok ¢pasbl B Or0pmo7 Tonbko YTeHne
106 Tok cpasbl C OTr0po7 | Tombko YTeHWe
107 MyckoBon Tok, % Or0pmo7 Tonbko YTeHne
108 Mepekoc a3 OTr0po7 | Tombko YTeHWe
XypHan owmnbok
300 [MepBas owmbKa B xxypHane Ot0po7 TonbKo YTeHne
301 Btopas owubka B xypHane Ot0p07 TonbKo YTeHne
302 TpeTbs owmbKa B xXypHane Ot0po7 TonbKo YTeHve
303 YeTBepTas owwmbka B xxypHarne Ot0po7 TonbKo YTeHve
304 MsaTas owmnbka B xypHane OTr0po7 TonbKko YTeHve
305 LLlecTasi owumbka B xxypHane Ot0po7 TonbKo YTeHve
306 Ceppbmas owmnbka B XypHane Or0pmo7 Tornbko YTeHune
307 Bocbmas owwmbka B xypHane Ot0po7 TonbKo YTeHve
308 [eBsTas owmnbKa B XypHane Or0pmo7 Tonbko YTeHne
309 [ecsras owmbka B XypHarne Ot0po7 TonbKo YTeHve
310 gggHHa'j_laeﬂuaTaﬂ ouwuGka & Or0pmo7 TonbKo YTeHne
311 [BeHaguaTas owmnbka B xxypHane | Ot 0o 7 Tonbko YTeHne

10.4 3aszemneHue U IKpaHUpoBaHue

TpebyeTcs Ucnonb3oBaTh 9KPaHUPOBaHHLIN kabernb «BUTas napay» C 3aliMTHbIM 3KpaHoM. [1a
KOHLi@a 9KpaHupytoLlero kabens criefyeT NoAKMoYUTL B TOUKY 3a3eMIISIIOLEro ycTponcTea unm B
3aLUMTHYIO TOYKY Kabensi 3a3eMneHust.

10.5 MNopaknoyeHne TepMuHaTopa

Ons  AnuHHbIX - kabenel, KOTOpble MOryT BbI3blBaTb MNOMEXW, crnefyeT YCTaHOBUTb
cornacyrwLme pesucTopbl (TepMUMHATOPbl) MeXAy WH(OPMAaLMOHHLIMK MpoBOAaMM Ha 0Bomx
KOHLax kabena RS485.

ConpoTuBrieHne [JOMKHO CoBMagaTb C COMPOTMBMeHVWEM kabensd (o6bidHO 120 Owm).
3anpelLLaeTcsi UCMONb30BaTb NPOBOMOYHbLIE PE3UCTOPSI.
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MaBa 11. JononHuTenbHbIe ONUUN

11.1 MoKpbITHE STAKOM U KOMMAayHAOM

Ba3oBoe nokpbiTMe nevaTHbiX nNnat - knacc C2C: npumeHsieTcs B MecTax C HOpMarbHbIM
YPOBHEM 3arpsi3HsItOLLMX BELLECTB.

Mpn pabote obopynoBaHUsi B 3KCTPEMAsIbHBLIX (arpeccuBHbIX) pabounx cpedax Tpebyetcs
[OOMNOnHUTENbHas 3aLlmTa — crneumanbHOe NOKPbITUE NeYaTHbIX MnaT Nakom U KoMnayHaoM.

[aHHasa onuusa sBnsieTcs Hambonee onTMManbHOW Ans obecrnevyeHus HageXHOCTU paboThbl
YacTOTHbIX MpeobpasoBaTenent UnNM yCTPOMCTB MIABHOTO Mycka B XXECTKUX YCMOBUSIX U mpu
BO3[ENCTBMM APYrMX arpeccmBHbIX (hakTopoB (Bnara, nbifb 1 T.M.).

KomnayHpa

Mpn pabote obopygoBaHusi B 3KCTpeMasibHbIX
(arpeccuBHbIX) pabounx cpegax TpebyeTcs AONONHUTENbHAs
3awmTa:  crneuymanbHoe  MOKpbITMe  nevaTHbIX — nnaT
komnayHgoMm.  [aHHas  onuus aBnsieTcs  Hanbonee
onTumanbHo Ans  obecnevyeHns HagexHocTu paboThbl
YacTOTHbIX MpeobpasoBaTenie UnM YCTPOWCTB MMaBHOIO
nycka B >KECTKMX YCIOBUSIX W NpU BO3AEWCTBUN APYIUX
arpeccuBHbIX hakTopoB (Bnara, nbinb 1 T.M0.).

MpeumywecTra:

* MNoBblweHHas MexaHuveckasi yCTOMYNBOCTb:
aekTBHO 3awmwaetr oT Bubpauuii, BO3HWUKAKOWUX B
npouecce paboThbl.

* Bblcokasi Tennootaaya: yCTPOWCTBO He HarpeBaeTcs B
npouecce akcnnyatauuu. [lpogneHue cpoka  crnyx6bl
obopynoBaHusi.

Jak

MokpbiTve nakom TpebyeTca pAOns  nNpegoTBpaLleHus
NnoBpeXaeHi n gedopMauuii Nnar npu paboTte B 3anbINIEHHbIX
pabounx cpegax. BHe 3aBMCUMMOCTM OT TSXKECTM Harpysok,
[OMOMHUTENBbHOE 3alUUTHOE MOKPLITUE NMO3BOMSET HE TOMbKO
MOBLICUTb MPOYHOCTb PAAMO3NIEMEHTOB, HO U MPOASIUTL CPOK
cnyx6bl obopyaoBaHus B uenoMm. Jlak HagexHo sawmwiaet
npeobpasoBaTenb 4YacToTbl UMW YCTPOWCTBO MIaBHOrO Mycka
oT nbinu, 4To obecneunBaeT 6GecnepeboiHyto paboTty
npon3BoacTBa.

MpeumywecTBa:

*  YCTOMYMBOCTb K MbIN.
* Bbicokas MexaHuyeckas NPOYHOCTb PafMO3NEMEHTOB
Ha neyaTHbIX NnaTax.

« [poaneHue cpoka crnyx6bl 06opyaoBaHus.




INST-R/UPP-SBIM-10/2026

INSTART

LEHTP NOOOEPXKN
Ten.: 8 800 222 00 21
(6ecnnaTHbIN 3BOHOK Mo P®P)
E-mail: ts@instart-info.ru

www.instart-info.ru



https://instart-info.ru/
http://www.instart-info.ru/

