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BeepeHue
Bnarogapvm Bac 3a npuobpeTeHune ycTporicTBa nnaBHOro nycka cepumn SBIM.

[aHHas cepus ncnonb3yetca Ans ynpasneHus pasnuuHblM obopyaoBaHvem Ans
aBTOMaTM3auMmM npouecca npoussoacTea. [leped Hayanom paboTbl BHUMATENbHO
n3y4mTe HacTosiLlee pyKoBOACTBO. HapyLueHne ykasaHHbIX B pyKoBoACTBE TpeboBaHui
3KCMMyaTaumMm MOXeT MPUMBECTM K BO3HUKHOBEHMWIO HEWCNpPaBHOCTEN, OTKa30B,
COKpaLLEHMIO CpoKa aKcnnyaTaummn o6opyaoBaHns nimn gaxe K HaHECEHWIo TpaBM.

YcTaHOBKY M BBOA B 3KCMnyaTauuio Bcerga criefyeT NnaHvMpoBaTh W BbINOMHATL B
COOTBETCTBUM C MECTHbIMW 3akoHamu 1 Hopmamu. INSTART He npuHMMaeT Ha cebs
HMKaKnx 06513aTenbCTB B ClyYae HapyLLEHUIn MEeCTHOMO 3aKOHOA4ATENbCTBA U/UNn Apyrnx
HopMm u npaswn. Kpome Toro, npeHebpexeHne HOpMaTUBHLIMWA OOKYMEHTaMU MOXET
cTaTb MPUYMHON HenonagoK NPYBOAA, Ha KOTOpble He PacnpOCTPaHSIETCA rapaHTus
N3roToBUTENS.

B cnyyae Heob6xoaMMOCTWN KOHCYMnbTaLMM MO UCNOMb30BaHMIO YCTPOWCTBA MIaBHOMO
nycka WM CepBUCHOMY OOCMYXMBaHWIO YCTPOWCTB obpaTuTecb B TEXHUYECKYHO
nopaepxky OO0 «MHcTapT».

Mpv BBOAE B 3KCMNyaTaLMio BbINONHUTL Cneaytoline AeACTBUS:
1) BbINONHWTE NPUEMKY U OCMOTP:
- LlenocTHoCTb n3genvs n KOMMNEKTHOCTb COMfacHO NacnopTy.

- COOTBETCTBYET M HOMMHAINBHOE 3HAYEeHWE, YKa3aHHOe Ha MacnopTHoOM Tabnuuke,
3HAYEeHWI0, YKa3aHHOMY B BalLEM 3aKase.

2) TlNpoBepuTb COOTBETCTBME CETEBOrO MUTAHWSE U HOMMWHAlbHbIX MapamMeTpoB
3MNeKTpoABUraTens AnanasoHy HanpsKeHWsi CUITOBOrO NMUTaHKUS.

3) BbinonHntb YCTaHOBKY U noaknk4yeHne B COOTBETCTBMM C peKoMeHOdauunamu,
YKa3aHHbIMU B rmaBse 3 HacTosLero pykoBoAcCTBa.

4) BbINONHUTE NapaMeTpupoBaHme B COOTBETCTBUM C TEXHONOrMYECKMMMI ycnoBuamMun.

B cny4yae BbldBl1EHUA HapylleHUA OAQHOro U3 MyHKTOB HeMeaneHHO CBAXUTECb C
npounssoaunTenem nUnu Bawum NoCTaBLLUMKOM.

MponssoguTens ocTaBnsieT 3a cobon npaBo U3AMEHATb TeXHU4YeCKne napameTpbl U
ycnoBuaA NCNonb30BaHUA 060py/:103aHM;1 6e3 npeanBapuTenbHOro yseoMneHuns.



Masa 1. O6wue cBegeHus

YcTpolicTBo nnaBHoro nycka cepuv SBIM npeacrasnsiet coboi KoMnakTHoe LigpoBoe
peLleHne KHKHOroO doopmMaTta AN NaBHOro Mycka aCUHXPOHHbIX 3MekTpoaBuratenen
C KOpPOTKO3aMKHYTbIM POTOPOM MpK BXOOAHOM TpexdaszHoM HanpsbkeHun 342-440 B.
MpenocTaBnsieT onTUMarnbHbI HA00OP OYHKUMIA 3alnTbl ABUratens ans obecrnevyeHus
HaJEXHOW NPON3BOANTENBHOCTN YCTAHOBOK.

[nanasoH mowHocTten cepum SBIM: ot 0.4 kBT go 115 kBT.

1.1 HomeHknatypa usgenun

Moxanyicta, nNpoBepbTe YCTPOWMCTBO A0 MPUMEHEHMSI HA MpeameT OTCYTCTBUS
BHELUHMX MOBPEXOEHWUI M COOTBETCTBMS 0003HadeHMs ycTpoilcTBa Bawemy 3akasy.
Hagnuck Ha 3aBoackon Tabnuyke: Hanpumep, SBIM-5.5/12-04.

INSTART

YcTpoWUcTBO NAABHOIo nycka cepuu SBIM

Moaenb | SBIM-5.5/12-04

BxoaHoe HanpsxeHue,UBX | 3 ~ 342..440B 50/60 Ny + 2%
MouwHocTb, KBT | 5.5

Tok, A | 12.0
00000000000000000
Cuctema 0603HaueHus:
AononHunTeNnbHbIE ONUUNK
xxx Y/Z-U + xxx—ww-v + c3c + omnaywa,
23 4 5 5 7 !
1. Cepus 5. Mnatbl pacwmpenus (onuust gnsa YN cepun SNI)
2. MouHocTb (kBT) 6. [lononHuTenbHoe 3alUTHOE NOKPLITUE NNaT fakom
3. Tok (A) 7. 3aluMTHOE MOKpbLITUE MnaT KoMMnayHAoM

4. BxogHoe HanpsikeHue, B
4: 3 ~ 400 (380) B, 50/60 I'y,
6: 3 ~ 690 (660) B, 50/60 I'y
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1.2 MopenbHbIN pag

Mogenb

MowHocTb, KBT

HomuHanbHbIN TOK Npu
NoAKMIOYeHUN «B NIMHUIO», A

Bxoa: 3 ¢a3bl, 342-440 B (+5% He 6onee 20

mc), 50/60 Iy +2%

SBIM-0.4/1.2-04 0.4 1.2
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 1.1 2.6
SBIM-1.5/3.6-04 15 3.6
SBIM-2.2/5.6-04 22 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 5.5 12
SBIM-7.5/16-04 75 16
SBIM-11/22-04 1 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 15 230
INSTART® 6




1.3 TexHn4YecKkne xapakTepuCcTUKu

HanpsixeHue nuTaHus n
OManasoH MOLWHOCTeN

3 cbasbl, 342-440 B (+ 5% He 6onee 20mc),
0.4-115 kBT

YacToTa aneKkrponuTaHus

50/60 'y + 2%

MpumeHsemble
anekTpoaBuraTenu

TpexhasHble aCUHXPOHHbIE C KOPOTKO3aMKHYTHIM POTOPOM

YacToTta nyckoB

He 6onee 10 pa3 B Yac (He yalle 1 pasa B 6 MUHYT)

MyckoBoe HanpsixeHue

30-80 %

OrpaHuyeHue NyCKOBOro Toka 200 - 600 %
Bpems nycka 1-120 ¢
Bpems ocTtaHoBa 0-60c
MakcumanbHbIN pabounin Tok 50 - 600%

- TOKOOrpaHuyeHve

Pexum nycka

- pamMmna no Hanps>XeHuwo

Pexumbl octaHOBa

- OCTaHOB NO nHepuun

- NNaBHbIN OCTAHOB

Hanuuue o6BO0AHOIO
KOHTakTopa (6annac)

BcTpoeH

Tun nogknioyeHus K

"B nuHuo"

MutaHune nnaTtbl ynpaBneHus

230 B, He3aBUCMMOE OT CUMOBOI YacTu

BcTpOeHHbIN UCTOYHUK
nuTaHus

no 15 kBt: 12B DC
ot 18,5 kBT1: 24 B DC

PeneliHble Bbixoabl

no 15 kB1: 1 (250 BAC o 3 A; 30 BDC no 3 A)
o1 18,5 kBT: 2 (250 B AC no 3 A; 30 BDC no 3 A)

Bxopabl ynpaBneHus 3 undpoBbIX
AHanoroBbIi BbIxog Het
KoMmyHukaumnoHHbI npotokon | ModBUS RTU

DYHKLMM 3aLNTDI

OnTManbHbIA KOMMMEKC 3alwuT

3awuTHoe NnoKpbITMe nnar

C2C 6asoBoe, C3C onuus

CteneHb 3aWUThbI

IP20: mogenun 0.4-37 kBT
IP00: mogenu 45-115 kBt

BHelHune ycnosus

Pa3smelleHne Ha Bbicote o 1000 m. Npu pasmelleHnn Bbille
1000 m cnegyeT ucnonb3oBaTh YCTPONUCTBO BOrbLUE MOLLHOCTY.
TemnepaTypa oKpyawoLlero Bo3ayxa - B uHTepsane ot -20 go
+50°C, BnaxHocTb Bo3gyxa - He Gonee 90%, 6e3 KoHAeHcaTa.
Pa3smelleHne yctponctBa - B MOMELEHUM C  XOpOLUen
BEHTUNSLMEN, NPU OTCYTCTBUN KOPPO3NOHHO-aKTUBHbIX BELLECTB
1 3NEKTPONPOBOASLLEN Nbinv. Bubpauuv He AOMKHbI NpeBbILLaTh
0.5G.

Cucrtema oxnaxaeHus

no 15 kBT: ectecTBeHHOE OXNaxaeHne BO3AYyXOM
oT 18,5 kBT: npuHyauTensHoe oxnaxaeHne
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1.4 BHewHun BMA 1 rabaputHble pasmMephbl
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Tabnuua 3 - MabapuTtHble 1 ycTaHOBOYHbIE pa3mepbl cepun SBIM

Bec Fa6GapuTHble pa3mepbl YcTaHOBO4HbIE pa3Mmepbl
Mogenb (HeTTO)
MM
Kr i1} B r L1 B1 d19

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 55 150 157 45 138 4.3

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
SBIM -30/60-04

2,5
SBIM -37/74-04
SBIM -45/90-04 6
3 | SBIM -55/110-04 4,25 136 300 180 95 281

SBIM -75/150-04

SBIM -90/180-04
4 10 21 390 215 157 372
SBIM -115/230-04
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Magea 2. O6wWwure Mepbl NPeaOCTOPOXHOCTU

B oTBETCTBEHHOCTb NONb30BaTENS BXOAUT npoYTeHne N NoHMMaHmne Bcex VIHCprKLl,I/II7I
B AOaHHOM pyKoBOACTBE BMJ1I0Tb OO0 YCTAaHOBKWU, UCMNOJSb30BaHUA WUIKU O6CJ'Iy)KVIBaHVIF|
yCTpOVICTBa nNnaBHOIO nycka; crnieaoBaTtb npaswnnnam 3ﬂeKTpO6eSOI'IaCHOCTVI, BKIto4asa
ncnonb3oBaHUA  COOTBETCTBYHOLEro  3alMTHOro O60py,D,OBaHI/I$| n nonyveHune
HeO6XO,D,VIMbIX KOHCYﬂbTaLWIVI nepen ncnosib3oBaHMem 3Toro O60py,D.OBaHI/1Fl crnoco6om,
OTNIMYHBIM OT ONUCaHHOIo B JaHHOM pyKOBOACTBE.

BHumaHue!

Mcnonb3oBaHne 3Toro cumBOfia B [JaHHOM PYKOBOACTBE HamoMuHaeT
nonb3oBaterto o cobnoaeHnn ocoboro BHUMaHWUSA kacaTenbHO YCTaHOBKM U
paboTbl 06opyAoBaHuMS.

OnacHocTb!
HecobnioaeHne TpeGoBaHUii NpY BbIMOMHEHUM AAHHOW onepaumMn MOXeT
NPUBECTU K TSHKKMM TpaBMaM U fieTarnbHbIM MNOCNeACTBUSIM.

3ameuyaHue
— YCTPOMCTBO MMaBHOMO rMycka MOXET OblTb OTPEMOHTMPOBAHO TONbKO
—_— YMOSTHOMOY€EHHBIM CEepBUCHbIM repcoHariom. CamocrTosiTenbHas
— MoaudUKaLms yCTPOMCTBA NaBHOTO Mycka Ui PEMOHT NPUBEAET K CHATUIO

rapaHTUHbIX 0BA3aTeNbLCTB C YCTPOUCTBA.

2.1 Mepbl NpegoCTOpPOXXHOCTHU

MpeaynpexaeHne 06 onacHOCTU NOMyYeHUs1 3MEKTPUYECKOro yaapa
[lo Tex nop, noka WCTOYHMK NUTAHUSA MOAKMOYeH (BKIoYas criyyau, Koraa
Y B owmnBKe UM HAXOAUTCS B PEXMME OXMAAHUSA KOMaHAbl), BXOAHbIE U
BbIXOAHbIE TOKOBEAYLLME LWMHBI HAXOAATCA Mo HaNpsXKEHUEM.

Kopotkoe 3ambikaHue

B cnyyae cepbesHol neperpy3sku v NosiBNeHUs KOPOTKOrO 3aMblkaHusi, paboTa
YyCTPOMCTBa MfaBHOrO MNycka [orkHa ObiTb HeMeaneHHO npekpalleHa.
Mocnenytowmin BBOA B 3KCMyaTalMilo OCYLLUECTBASIETCA TOMbKO rlocne
KOHCynbTaLUmm ¢ TEXHUYECKON NOAOEPKKON.
3asemneHue
iif B oTBeTCTBEHHOCTbL Monb3oBaTenst (UNyM YenoBeka, 3aHUMAKLLUMCS

MOHTaXXOM ¥ nogkntoveHnem YTM) BXoaWT NOAKMOYEHME 3a3eMsieHus B
COOTBETCTBUM C MECTHLIMU CTaHAApTaMu 311ekTpo6e30nacHoOCTU.
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Ob6ecneuyeHune 6esonacHocTH

* B HeKoTOpbIX YCTaHOBKaX, CrlyYyawHbIA 3amyck MOXEeT MpuUBEeCTn K
NOBbILLEHHOMY PUCKY MEPCOHAnNa Unu K NoBPEXAEHNIO OBWXKYLLMXCH MaLUWH.
B Takux cnyvasx, peKoMeHAyeTcs K UCTOMHWKY MUTaHWs, MNOAXOASLEMY K
Y, ycTaHOBUTb M30MMPOBAHHbLIN BbIKMOYATENb W YCTPOWCTBO 0bOpbIBa
uenu (HanpyvmMep, CUMOBON KOHTaKTOP), KOHTPONMPYEMbIE Yepe3 BHELLHIOK
cuctemy 6e30nacHOCTM WNKM C MOMOLLBIO NPOrpaMMUpyeEMbIX PeneiHbIX
Bbixogos Y.

* YII “metloT BCTPOEHHbIE CUCTEMbI 3aLUUThbl, KOTOPblIE MOMYT OTKIIOYUTb
YT B cnyyae owmnbokK 1, Takum 06pa3oM, BbINONHUTL aBapUHYH0 OCTaHOBKY
asvratensi.

OGLme Mepbl NPeAOCTOPOXHOCTN

* [lo Hayana npuMeHeHWs BHUMATENbHO O3HAKOMLTECh C HacTosLeln
WHCTPYKUMeWn

* K pabote no yctaHOBKe 1 3KcnyaTaumm yCTporncTBa AOMKEH AOMNYyCKaTbCs
TOMbKO KBaNUULIMPOBaHHbIN 1 0BYYEHHBIN NepcoHan

* YbeauTech B TOM, YTO NapameTpbl yCTPONCTBA COOTBETCTBYIOT NapaMeTpam
anekTpoaBuraTens

* 3anpeLuaeTcs NoakoYeHNe eMKOCTHOWM Harpysku K BbIXOAHBIM KIieMMam
(U, V, W)

+ [ocne noakmoYeHUss MecTa CUMOBbIX COEeOVMHEHWA [OMKHbl ObiTb
3aM30MMpPOoBaHbI

* MNpn BbLINOMHEHNN PEMOHTHbIX U NpodunakTuyecknx paboT ycTpoincTBo
[OIMKHO ObITb OTKIMIOYEHO OT CETU 1 AneKTpoaBUraTens

* YCTpPOWCTBO MNMaBHOTO Mycka He MOXEeT OblTb WUCMNOMb30BaHO Kak
pasbeauHNUTENb Lienu Unu n3onvpytoLlee yCTponcTeo

* He gonyckaetcst nonagaHue Bnarv BHyTPb YCTPOWCTBO

» 3anpelleHo ucnonb3oBaTb YCTPOWCTBO MIABHOTO Mycka COBMECTHO C
KOHAEHCATOPHbLIMU YCTaHOBKaMU

2.2 YTnnusauusa

SBIM He copepxaTt gparoueHHbIX METanmoB, HO AOMMKHO OblTb YTUIM3NPOBAHO Kak
3MNEKTPUYECKUIA UITN NEKTPOHHbBIN MyCOpP B COOTBETCTBUM C MECTHBIM AENCTBYOLUM Ha
[JaHHbIA MOMEHT 3aKOHOOaTENbCTBOM.
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2.3 YcnoBus akcnnyataumm

Y6eautecb, 4YTO CTeneHb 3alyuTbl YCTPOWCTBA MNNABHOTO Mycka COOTBETCTBYET
ycrnoBusM  akcnnyataumn. HecobGniogeHne TpeGoBaHWA K YCINOBUAM OKpYXatoLlei
cpefibl MOXET NMPUBECTM K COKpaLLEHMIO cpoka cryx6bl Y.

CreneHb 3awmthl IP20 obosHavaet, 4to kopnyc YII 3awuuiaetr oT nonagaHus
BHYTPb NPegMEeTOB AMaMeTpoM, npesbiaowmm 12,5 mm, n gnuHon Gonblie 80 M,
HO MpUW 3TOM He NPenATCTBYET MonagaHuio B HEro Bnaru (OOXas, Kanenb KoHAeHcaTa,
CTpy% BoAbl M Ap.).

PekomeHayeTcs ycTaHaBnuBaTb UILTPYHOLME YCTPOWCTBA B MeCTe NpuToka
BO34yXxa B Cllydae CUITbHOIO 3arpsi3HeHust BO3ayxa Mbifibio.

HopmanbHas  Temnepatypa  OKpyxawllen cpedbl  ANs  UCMNONb30BaHMS
npeobpasoBarenst 4acTtoTbl coctaensieT -35°C~55°C.

B mectax, rge BbicoTa Haa ypoBHeM mopsi npesbiwaetr 1000 M n oxnaxaeHve
YMEHbLUAETCA M3-3a PaspexeHHOCTW Bo3dyxa, HeobxoOAMMO YYUTbIBaTb CHUXKEHUe
HOMUHarnbHbIX Xapaktepuctuk YIr.

2.4 YcnoBus xpaHeHusA

Mpwv ANUTENLHOM XpaHeHUM HEOBXOAMMO YUMTbLIBaTL Criedytolye pekoMeHaaLUmu:
1. XpaHuTb NpeobpasoBaTesib 4acTOTbl B OPUIMHANbHOM YNaKoBKe.

2. YcnoBusi XpaHeHus B Tape Ha ckrane U3roTOBUTENS U NoTpebuTenst OoMmKHbI
cootBeTcTBOBaTh Ycrnosusam 1 no MOCT 15150-69. B Bo3gyxe He JOMKHbI
NpUCYTCTBOBAaTb arpeccuBHbIE MpUMeEcK, TemnepaTypa xpaHeHust -20 ...+60°C.

13 instart-info.ru



Masa 3. YcTaHOBKa U nogkntoyeHune

3.1 NoaknrovyeHne cMOoBOM YacTU U 3a3eMIieHus

Tabnuua 4 - [lonycTumble pacCTOSHUSA NPU MOHTaxe

[ns Bcex TMnopasmepoB AOMNYCTMMOe paccTosiHue mexay YT 50 mm no BepTukanu

[ns Bcex Tnopa3mepoB gonyctumoe paccTtosiHie mexay YT 10 mm no ropusoHTanm

[ns Bcex TMnopa3mepoB AOMNyCTMMOe paccTosiHue mexay YT go asepubl wkada
ynpasneHus 10 mm

4 YCTDOVICTBa N1aBHOIO Nycka MOXeT ObITb YCTaHOBJI1EHO TOJIbKO B BEPTUKAJIbHOM
nonoxeHun

5 Honyckaetca moHTax YT 6e3 3a3opa No ropu3oHTanu Npy ycrosnm Temneparypbl
oKpy>atoLen cpeabl He Bbilwe 40°C

>50MMm
@)
1
O O
>10MMm >10Mm A
[ - -{= >R
S 5
INSTART INSTART
-N
-y -y -y
I o =X =X
o o o
=N =N -y

>50Mm

Puc.3. BapuaHmsi MoOHmMaxa: ¢ 3a30pom (criesa) u 6e3 3azopa (cripasa)

3.2 Tunbl noaKNOYEeHUA aneKTpoaBUraTens

YCTPOMCTBO MMaBHOIO Mycka MOXET ObiTb MOAKMYEHO TOMbKO «B NUHMIO». Mpu
3anycke anekTpogsuratens obssatensHo BeoamTcs napameTp FO1 (HOMUHanbHbIN TOK
anekTpoasuratens).

Hwxe npuBegeHa cTaHOapTHasi cxeMa MOAKMOYEHUs ABUraTensl «B JIMHWIO» Ans
YCTPOWCTBA NaBHOIo Mycka CO BCTPOEHHbIM 06BOAHLIM KOHTAKTOpOM cepun SBIM.

INSTART® 14
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Puc.4. Cxema rnodkrodeHus1 dguzamernsi «8 fIUHUK» 055 ycmpolicmea nnasHoeo nycka cepuu SBIM

3.2.1 CeTeBOV aBTOMaTUYECKUN BbIKNoYaTenb

ABTOMAaTMYECKMIA BbIKIOYaTENb YCTAHABMMBAETCS CO CTOPOHbI MUTAIOWEN CETU U
npeaHasHayeH Ans OTKIHYEHUs CEeTU MPU BO3HUMKHOBEHWM HeucrnpaBHOCTen. Takke
MOXeT GblTb aBTOMAaTUYECKUI BbIKMHOYATENb C HE3aBUCUMMBIM pacLenuTenem, KoTopbii
MOXET KOHTPONMPOBAaTLCS C MOMOLLbIO BbixoaHbIX pene Y. MoaGop BbINonHAETCs no
HOMMHaIIbHOMY TOKY C XapaKTepUCTUKON He Huxke C.

3.2.2 Ucnonb3oBaHue YKPM

MprmeHeHne YKPM cOBMECTHO C yCTPOMCTBOM MSIABHOMO NMycka BEAET K UMMYSbCHbIM
konebaHuam B anekTpudecknx cuctemax. YII B aToM criyyae BbI3bIBaeT yBeENUYeHve
TOKa PE30HaHCHOW rapMOHUKM, a Takke YXyALIEHNE NUTaoLEro HanpsXKeHNst, YTO MOXET
npmeecTn k cbosim B pabote 06opyaoBaHMS 1 faxe BbIXOAY U3 CTPOS.

B cBs3n ¢ 9TMM HEO6X0AUMO NPesyCMOTPETL ANS 3aLLMThl YCTPONCTBA NPYMEHEHNe
cneumanbHbix ((OUNETPYIOLLMX) PeakTopoB UMK Apoccenei 3almTHbIX (Mnbo apyroro
[ononHuTensHoro o6opyaoBaHusl, pekoMeHAoBaHHOro npounssoautenem YKPM).

3.3 Knemmbl ynpaBneHus

L—=0 Al 4
1-2308 Ynpobrsowee

HOnpsxeHue Mpozparmupyemoe

N N2 Pereisu tuxcd T TC §— —1 1002
B e— —
I S | D1 Liugpobod txed 1
. T
%1\17 D12 Lugpobod Bxod 2 RS485 MadBUS RTU

Brewrss
| owudka l: L o

v

LUucpoboud bxod 3

Puc.5a. lNodknroueHue knemm ynpaeneHus cepuu SBIM mowHocmbto 0o 15 kBm
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1~230 B Ynpabnsiouiee
HaNpAXEHUR

S
>
S

Penednsii Boixod T TC % ES;'SWMMUDUEMUE
R [ S
Tl —¢ 01 Uugpabou bxod 1

o an RA
[ 02 Lugpobod Bxod 2 Peneihui Buxod R gg/”‘;”””””pume
RC&—

| owudka ———& 03 Llugpobod Bxod 3
RSL85 ModBUS RTU

S
24V B ~

GND

51

Puc.56. NodknroueHue knemm ynpaeneHus cepuu SBIM mowHocmbto om 18.5 kBm

Tabnuua 5 — OnucaHue knNemM ycTponcTea nnaBHoro nycka cepuv SBIM

O6o3Ha4eHue Onucanune
KnemMm

R,S, T BxoaHble knemmbl. MNpegHasHayeHbl Ans nofkntoyeHns 3-hasHoro CeTeBoro HanpsikeHust

u,v,w BbixogHble knemmbl. [pegHasHayveHbl A4ns nogknoveHns 3-)a3Horo aCUHXPOHHOTO
anekTpoasuraTens

(D/PE Knemma npegHasHadeHa 4ns noakmoveHns 3a3eMreHns

TA-TB-TC Mporpammupyembilii peneiiHbiin Boixoa. TA-TB — HopManbHO 3aKpbiTbin KOHTaKT, TA-TC —
HOpMarbHO OTKpbITLIN. HacTpanBaeTca napametpamm FO8 n F09. Xapaktepuctuku: fo 250 B
nepemeHHoro Toka, He 6onee 3 A; ao 30 B nocTosiHHoro Toka, He Gonee 3 A.

RA-RC Mporpammupyemblii peneiHblii Boixoa. Hactpausaetcst napametpamu F10 n F11.
XapakTepucTuku: fo 250 B nepemeHHoro Toka, He 6onee 3A; o 30 B nocTosiHHOrO ToKa, He
Gonee 3 A.

DI3 Henporpammupyembii LndppoBoii BXOA BHELLHel olwnGku. BapyuaHTbl noakmioveHns
[BYXMPOBOAHOMO UMW TPEXNPOBOAHOIO YNpPaBneHnst NPeacTaBneHbl HUXe.

DI2 HenporpammMmupyembii LndpoBor Bxoa ocTaHoBa. BapuaHTbl NoAKMYEHWs ABYXMTPOBOAHOIO
VNN TPEXTIPOBOAHOTO YNPaBeHUs! NPeACTaBneHbl HUXE.

DI1 Henporpammupyembin LndpoBsoii BXxoA 3anycka. BapnaHTbl NOAKMIOYEHNS ABYXMPOBOAHOMO
VN TPEXNPOBOAHOTO YNpaBeHns NpeacTaBneHbl Huxe

12V/I24V* Mutanue 12V/24V DC (o6was Touka ans DI)

A1, A2 MopkntoyeHne He3aBUCKMMOro NUTaHWs NnaThl ynpasnexdus 230B AC

A B Knemmbl Ans ynpaBneHns 1 MOHUTOPUHra no cetesomy npotokony Modbus RTU.

NbyxnpobodHoe nodknioyeHue

Myck, cmon

BHewHss
owudka

0dwas
MoYKa

INSTART®

TpexnpobodHoe nodknioyeHue

yMn SBIM yrn SBM
© o1 HQEK — 01
i) Cmon b D12
p OB BHewHss
owudka p 08
b 12/24V* OBwas .
mo4Ka p 12/24

*12V — ansa mogenein fo 15kBT, 24V — onst mogenei ot 18,5kBT

Puc.6. [lgyx- u mpexnpo8odHoe NoOKYeHUe
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He nopaBaiiTe BHelWHee Hanps>keHMe Ha BXOAbl YMpaBleHus,
JaHHble BXOAbl 3anuTbiBAOTCSl OT BCTPOEHHOMO UCTOYHUKA MUTAHUSA
Ha 12B/24B wn akTMBMpYHOTCA NyTEM 3aMbIKaHNS CyXOro KOHTaKTa Ha
knemmy 12V/24V.

Bce cnaboTouHble kabenu ynpaBneHus OOMMKHbI ObiTb MPOMOXEHbI
OTAENbHO OT CUIOBON NNHUN MUTaHNS BO n30exaHne HaBOAKU MOMEX
1 NOXHbIX cpabaTbiBaHWIM curHana.

3.3.1 MNpoknapka kabenen. O6wmre npaBmna

Mogbop cunosoro kabens peKkoMeHAyeTCs BbIMOMHATb MpU  cobrogeHun
YCMOBUIA MECTHbIX HOPMAaTMBOB MO TEXHWKe B6e30MacHOCTU, HANPSHKEHWIO NUTaHUS U
HoMuHanbHoMy Toky YTIT ¢ y4yeToM TpeboBaHuii No aKcnnyaraumu.

Kabenb anekTpogsuratens cregyeT NpoknaabiBaTb Ha PacCTOsHUM OT OCTalbHbIX
kabenen. Kabenu anekTtpoasuratene HECKOMbKMX MPUBOAOB MOXHO YKnadblBaTb
napannensHo 1 psigoM apyr ¢ apyrom. Kabenb anektpoasuratens, kabenb nutaHus
n kabenu ynpasneHusi peKoMeHAyeTCst NpoknagpiBaTb B pasHbiX KabemnbHbIX MoTKax.
B uenax CHWXKeHMSI YpPOBHS 3MeKTPOMAarHWTHbIX MOMEX, BbI3BaHHbIX WMMYMbCHBIM
XapaKTepoM BbIXOOHOIO HaMpsbKeHWs NpvBoda, He cnefyeT NpoknagbiBatb kabenb
ABuraTtensi napannensHo ApyruM kabensiMm Ha NpOTSPKEHHbIX yYacTKax.

Mepeceyenne kabenewn ynpaBneHus U CUNoBbIX Kabenen crnegyeT BbINOMHATL Mog
yrnom, kak MoxHo 6onee 6nuskmum k 90°. He gonyckaeTcs npoknagka MOCTOPOHHMX
kabenen yepes npuBoA. KabenbHble MOTKU OOMKHbI MMETb XOPOLLYH 3MEeKTPUYECKYHD
CBSA3b APYr C APYroM M C NPOBOAHMKaMK 3a3eMrneHuns. Ons ynyyleHns BblpaBHUBaHUA
noTeHunana MOXHO UCnornb3oBaTb CUCTEMbI armltOMUHUEBDBIX KabenbHbIX JTOTKOB.

Kabenb anekTpoasuratens

A
He meHee 300 vm
Y

Kabenb nutaxHuns

o
Kabenb ynpasneHus 90 Kabenb anekTpoasuratens

_q

He meHee 200 mm
He meHee 500 mm

BxoaHow kabenb NUTaHus A
Kabenb ynpaeneHus

Puc. 7. paghuyeckoe npedcmasneHue paccmosiHuli mexdy kabensmu
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3.3.2 Bbibop kabenen ynpaBneHus. dKkpaHUpoBaHue

Bce kabenu ynpasneHna OOJKHbI ObITb 9KpaHMPOBaHHbIMW. ,D,J'Iﬂ HW3KOBOJbTHbIX
LIMCPOBLIX CUrHANOB MNyuLle BCero NoaxoanT kabernb C ABOVHBIM 3KpaHOM (pUc. 8 «Ay),
OAHaKO MOXXHO UCMOJIb30BaThb U kabenb TMna «BUTas napa» ¢ OgHUM 3KpaHOM (pVIC. 8
«B»).

—

Puc. 8A Puc. 86

3.3.3 Nogknio4veHne Ha wnHy RS485. PekomeHpauunm no
NoAKITHOYEeHUI0

* icnonbayinTe akpaHMpoBaHHbIV Kabenb, cogepKallmin ABe BUTbIE Napbl.

» CoegunHnTe cooTBeTCTBYOWME noTeHumans (0 B).

* MakcumanbsHasa gnvHa nuHum — 500 meTpoB.

* MakcmanbHasi grivHa oteeTBreHns — 20 MeTpoB.

» lNMpoknagka kabenen: npoknagblBanTe ceTeBOW Kabenb OTAENbHO OT CUMOBbIX
kabenen (no kpariHen mepe, Ha pacctosHum 30 cM); ecrnnm HeobxoauMO, BbIMOMHANTE
nepeceveHns Nog NpsMbIMU yriamu; NoAKMYanTe akpaH kabens K Knemme 3azemMneHns
Kagoro noakntovaemoro npubopa.

* [NoagkntounTe TEPMUHATOPLI JIMHUK K KaXaoMy 3 ABYX KOHLOB NTUHUN.

3.3.4 Kabenb naHenu ynpaBneHus
. ﬂJ'IMHa kabens ot npmneoAa 00 NnaHenu ynpaBneHna He OOJKHa npeBbillaTth 3 M.
3.3.5 PenenHbin BbIXxoa

Yctponctso nnaesHoro nycka cepun SBIM umeeT 1 nporpammupyembii peneriHbiv
BbIxog TA-TB-TC B mogensix mowHocTbo Ao 15kBT 1 2 nporpammupyembix penemHbix
Bbixoga B mogensx ot 18,5kBt: RA-RC n TA-TB-TC.

TA-TC — HopmanbHO 3aKpbITbI KOHTAKT, TA-TB — HopManbHO OTKpbIThIN; RA-RC —
HOPMarnbHO OTKPbITbIM KOHTAKT. ®yHKUMM pene HacTpauBarTca napametrpamu FO8 un
F10, 3apepxxka Ha cpabaTtbiBaHue - napametpom FO9 n F11.

XapaktepucTtuku: go 250 B nepemeHHoro Toka, He 6onee 3 A; no 30 B noctosiHHOrO
TOKa, He Gonee 3 A.
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Maga 4. NoarotoBka K pabote
4.1 NpepBapuTenbHasa NpoBepKa U HaCTponkKa

Mpenynpexaexuve!

Mepen nogknioyeHneM kabens, He nogaBanTe HaNpsXKeHne CeTU Ha
Y.

lMocne nogknioYeHns NUTaHWUSA He CHUMaWTe KOpyc C YCTpOMCTBa —
3TO onacHo!

1. BeinonHute monTax YN (cm. 0. 3.1).

2. 2. TlogkntounTte kabenb ceTeBOro HanpshkeHust k knemmam R, S, T, a kabenb
anekTpoasuratens — kK knemmam U, V, W.

3. CoeuHuUTe KNEMMbI YNpaBneHnsl COrmacHo ABYXMNPOBOAHON UMW TPEXNPOBOAHON
cxeMme ynpasneHus (cm. . 3.3).

4. NMocne nogxkniYeHnst MMTaHUSA Ha gucnree OoKHA NoSIBUTLCS Haanuch «FoToBY.
Mocne aToro ycTponcTBO roTOBO K paboTe.

5. lMepengute B napamerp FO1 u BBeauTe 3Ha4YeHME HOMMUHANBHOIO TOKa
3MNeKTpoABUraTens, KOTOpoe yKa3aHo Ha 3aBoAckon Tabnuuke. [Ang aToro:

5.1 Haxxmute kHonky «MeHto/BBOO» ANSA nepexofa B MEHIO NporpamMmmMupoBaHust
5.2 C nomoLLbH MHOTOKPaTHOTO HaXXaTusl KHOMKN W HaauTe napamerp

«F01», B KOTOpOM ByAeT yka3aH HOMUHambHbIV TOK YCTPONCTBA NNaBHOro nycka
5.3 Haxxmute kHonky «MeHo/BBOA» ANSA pefakTMpoBaHWst napaMeTpa

5.4 C nomoLlbl KHOMOK A M W BbICTaBUTE HOMWHAIbHBIN TOK, YKa3aHHbIN Ha
nacnopTHou Tabnuyke ncnonbdyemoro Bamu anektpoasurarens

5.5 [Ina noaTBepxaeHus HaxmuTe KHonky «MeHto/BBoa»

5.6 [ns Bbixoda M3 MEHH0 MPOrpaMMUPOBaHUSI CHOBa HaxMuTe KHOMKy «OTmeHa/
Hasag»

6. C nomoLlbto KHOMKM «[lyck» Mpou3BeauTe TECTOBbIN 3anyck areKTpoABuraTens.
[ns ocTaHoBa anekTpoaABuraTens ucnonbayiTe kHomky «Cton/CGpocy.

MpumeyaHusn

» Y6eautecb B NpaBWUiIbHOCTU HanpaBlieHVs BpaLleHWs 3MeKTpoaBuraTens.
Ecnv anekTpopBuratenb Bpallaetcs B 0OpaTHOM HanpaBreHuu, HYXHO
HaxaTb kHomnky «CTon/COpocy, OTKMIOUYNTL NUTAHWE C YCTPOWCTBA MIaBHOMO
nycka, n MoMeHsiTb MecTamu nmobyto 13 das Ha knemmax U, V, W.

— » Ecnu anekTpogsuratens Nnoxo 3anyckaertcsi, yoeamTecb B NpaBUIlbHOCTU

Bbibopa pexuma 3anycka (MogpoGHOe onucaHWe pPexuMoB  3amycka
npvBeaeHo B rmase 7).

« Ecru kpyTsilMii MOMEHT B Mpouecce 3arnycka HefOCTaTOuEH, B PexXume
pamnbl MO HAMNPSHKEHWIO CriedyeT YBENUYUTL HarpsbkeHue, a B pexvuMe
OrpaHNYEHNsi TOKa — YCTAHOBIMEHHbII TOK.
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* B cnyyae nosiBneHns NOCTOPOHHEro LWyMa, 3anaxa unu AbiMa HeMeasieHHO
OTKMIOYMTE NUTAHWE Y NPOBEPLTE BO3MOXHYHO NPUYKHY Npobnem.

» Ecnu B npouecce 3anycka unu paboTel MmuraeTt ceetoamoq «Pabotay» u Ha
aucnnee nosiBunacb Hagnucb o6 owmMbBKe, MOCMOTPUTE OMMCaHWe OLINBKK
B mase 10 Ans onpefeneHns NpUYMH ee BO3HWKHOBEHUSI U yCTpaHuTe
HencnpaBHOCTb. [nsa cbpoca owmbkm HaxmuTe KHoMnky «Cton/Copocy.

» Ecnu Temnepatypa okpyxatowen cpegbl Huwke -30 °C, TO0 g0 Hayana
3KCnnyaTauum yCTPOWCTBO MIaBHOTO Mycka HeobxoauMMO BblaepxaTb npu
KOMHaTHOW Temnepatype B TedeHne 30 MUHYT.

4.2 [poBepka cunoBon yactu YN

[MpoBepuTb NNaBHbINA MYCK BO3MOXHO C MOMOLLIbIO 2-X BapyaHToB nogkntoyeHus YII:

1. K gBuratento manon MowHocTU. B TeyeHne aToro tecta, Bbl MoxeTe npoBepuTb
HaCTPOWKN 3alUMTbl YCTPOMCTBA MMABHOMO Mycka Ha BXOAaX YNpaBMneHWUs U penemnHbix
BbIxogax. ATOT TECTOBLIN PEXUM HE NOAXOAUT AN TECTUPOBAHMS NPOU3BOAUTENBHOCTHU
NMaBHOro Nycka Unu nnaBHOrO OCTaHOBA.

HomuHanbHbIA TOK TecToBOro Apuratens coctaBnseT kak muHumym 30% ot
MUHMMANbHOTO HOMMHaNbHOTO TOKa YCTPOWCTBA MNNaBHOrO nycka (cmoTpuTe
MUHMMAanbHbIE Y MaKCMMarbHble HAaCcTPOMKM Toka B napametpe FO1).

BHumaHue!

Korga Ttectupyetca YIIM ¢ Hebonblium ABuratenem, yCTaHOBUTE
napameTp FO1 (HOMUHaNbHbBIN TOK 3NEKTPOABUraTens) B MUHUMArbHO
BO3MOXHOE 3HaYeHNeE.

2. Takxke MOXHO NPOTECTMPOBATL CBOK CUCTEMY Ha paboTOCNOCOOHOCTb, MOAKMIOYMB
Tpu namnbl HakanueaHus ot 100 Bt go 200 BT no cxeme «3Be3agax». HyxHO y4ecTb, 4To
BbIXOOHOW TOK ByaeT oueHb man, n YN 6ygeT curHanuauposatb 06 owmnbke 02 (06pbiB
BbIXOHOW (pasbl) U OCTAHABNUBATLCS, NO3TOMY HEOOXOAMMO U3MeHUTL napameTp F32
(JencTtBue npu cpabaTtbiBaHUM 3alUMThl NPY MOTEPE BbIXOAHOW hasbl) M NocTaBuTb
3HayeHune 1 (urHopuposaHue). YT nepecTtaHeT cooblate 06 owmnbke. MNocne 3anycka
YIIM namnbl HakanMBaHWA OOMKHbI HA4YaTb NOCTEMNEHHO pa3ropaTbhCs, a nocrne Bbixoaa
namn Ha nosnHyt MOLHOCTb, YT AOMKHO NepeknoYnTb NUTaHUe Harpysku yepes

BarinacHbIV KOHTaKTop.
L1 L2 L3

U V W

@ Q@ ¥

Puc.9. MooknodeHue namn HakanueaHusi K 8bixody YT

20




MaBa 5. Akceccyapbl

5.1 MaHenb ynpaBneHus
5.1.1 ®yHKUMOHaNbHoOe Ha3Ha4yeHue

BcTpoeHHas naHenb ynpasneHus ¢ XXUAKOKPUCTaNIM4eCckum AUCTNeeM He SBnsSeTcs
BbIHOCHOW. BbIHECTW MaHenb Ha LKad MOXHO NpWU MOMOLLM YANMHUTENBHOrO kabens u
BbIHOCHOW naHenu ynpaeneHus SBIM-KP.

Tabnuua 6 - HasHa4yeHne KHoMok 1 ceeToanona naHenu SBIM

HasBaHue OnucaHue
Myck 3anyck anekTpoasuratensi
Cton/Cbpoc OcTaHoB anekTpoaBuratensi/copoc owmobok
OTmeHal//Hasag Bbixon 13 MeH/noameHo
MeHto/BBOA Bxog v BbIxog 13 MHPOPMALMOHHOTO MEHIO, BbIXOA U3 MEHIO

nporpaMmmMmunpoBaHunsA, cCoxpaHeHne HOBOIro 3Ha4yeHua napameTpa

B pexunme «MeHio»: nepemerteHne BHMU3 Ha 10 NyHKTOB.
B pexume pegaktupoBaHus 3HaYeHNs napameTpa —fepemeLLleHme Kypcopa
) BMpaBo:

B pexume oxugaHus: Nnpu HaxkaTum 1 yaepxaHum » BuinonHsieTcs c6poc
HaCTPOEK Ha 3aBOACKME M OYMLLEEHME XypHana OLIMOOK.

Hasuraums mexay napameTpamv MHPOPMAaLMOHHOTO MEHIO UM MEHIO
A " V nporpaMmmmnpoBaHus

M3ameHeHne 3Ha4yeHns napameTpa (npu 3TOM 3HaYeHne peaakTMpyemoro
napameTpa Muraet Ha Aucnnee).

HacTporika Toka KHonka ncnonb3yetca ansa 6bICTpOl7I YCTaHOBKM HOMUHAlIbHOIO TOKa
arnekTpoasuratena. (HpMcyTCTByeT TOMNbKO Ha BHELLUHeW naHenu

ynpaBneHust)
CaeToanon MocTosiHHO ropuT Npu paboTe anekTpoaBuratens. Muraet npy HanMuumn
«pabota» HeucnpaBHOCTY (NMPUCYTCTBYET TONbKO HA BCTPOEHHON NaHenu
ynpaBneHust).
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Tabnwuua 7 - Paamepbl naHenu ynpasneHus SBIM-KP:
L, mm B, Mmm I, Mm L1, mm B1, Mm M, mm
90 140 21 26,5 130 15

CreneHb 3alMTbl NAHENW yNpaBreHus, BbIHECEHHOM Ha Lwikad - 1P41

5.1.2 Oucnnen

CBPOC I—

Ha pucnnen LCD-naHenu BbIBOOUTCS pas3nunyHas MHGoOpMauMs O COCTOSHWUW
YCTPOMCTBA NMaBHOro nycka. B coCTosAHMM roTOBHOCTM OTOBpaxaeTcst Hagnuck «0ToBY,
B COCTOSIHMM OLLNGKMN OTOBpaxaeTcs Kof TEKYLLEeN OLINMOKN 1 ee KpaTKoe HaMMeHOBaHWe.
B npouecce nnaBHoro nycka, paboTbl 4epe3 6Gannac unu nnaBHOMO OCTaHOBA
OoTOBpaxaeTcsi COCTOsIHME YMn («roTOB», «MYCK», «paboTa», «OCTAHOBY») cpeaHui no

Tpem dasam BbixogHon Tok YT, pexum ynpasneHus, pexum nycka/octaHoBa.

5.2 YanuHuTenbHbIN Kabenb

YonuHutenbHbin kabenbs SBIM-EC moxeT ObiTb Mcnonb3oBaH AN TOro, 4tobbl
BbIHECTU NaHerb ynpaBreHnsi Ha paccTosiHne. [loCTynHbI criegyrolme aAnvHbl kabenen:

T™M2MK3M.
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MaBa 6. UHCTPYyMEHTbI MOHUTOPUHra
[MapameTpbl MOHUTOPMHra HaxoAAaTCs B MHOPMaUMOHHOM MeHo. NepekniodeHne

Mexay napameTpaMi MOHUTOPUHIA OCYLLECTBIISAETCS C MOMOLLbIO KHOMOK A 1 . Bce
napamMeTpbl MOHUTOPWHIA yKa3aHbl B Tabnuue Huxe.

Tabnuua 8 - MapameTpbl MOHUTOPUHTA

: [oTOB K pabote
: Myck

1 CocTtosHue YT : Pabota

: OctaHoB

: Owwnbka

: Het owmnbok

: O6pbIB BXOAHON hasbl

: OBpbIB BbIXOAHOM (hasbl

: Meperpyska 3

: Meperpyska no Toky B npouecce paboTbl
: MNpeBbliLleHre NyckoBoro Toka

2 TekyLuas owmnbka
: MoTepsi/He[OCTaTOYHOCTL Harpy3ku
: MNepekoc a3

: BHewwHsa owmnbka

0 N O g b WON =220 0 wWN =2 O

9: MNMoBpexaeHune TupucTopa
10: BHyTpeHHss owmbka
11: HensBecTtHas owwmnbka

BbIxoaHoM TOK -

Peseps -
Toka dasbl A -
Tok ¢pasbl B -
Tok ¢pasbl C -

lMyckoBowi ToK, % -

Mepekoc a3 -

YactoTta -

S22 lO0O 0N O b~ W

=)

MocnepoBatenbHoOCTL has -
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MaBa 7. PexxuMbl 3anycka n octaHoBa
7.1 ®yHKUMM 3anycka, OCTaHOBa MU copoca oWnboK

B yctpoinctBax nnasHoro nycka cepun SBIM peanu3oBaHo 3 OCHOBHbIX criocoba
ynpasnenus YII, a Takke nx KOMOMHaLun:

* Micnonb3ys KHOMKM Ha naHenu ynpasneHus YT
* YaaneHHoe ynpasneHvne ¢ NOMOLLbIO NMOAKMIOYEHNS LMdPOBbLIX KneMMm
* MopxkntoyeHne n ynpaeneHne no KOMMyHUKaunmoHHoMy npotokony ModBUS RTU

* KoMGuHaummn (KHOMKM Ha MaHenu + UMpOoBbIE KNEeMMbl, LMMPOBLIE KNeMMbl +
KOMMYHWKALMOHHBIA MPOTOKOS, KHOMKX Ha MaHenu + KOMMYHUKALMOHHbIA MPOTOKOS,
KHOTKW Ha naHenu + undpoBble KNeMmbl + KOMMYHUKaLMOHHbBIA NPOTOKO).

Takke BO3MOXHO OTKIMHOUNTL YrpaBreHye 3anyckomM/0CTaHOBOM.

MepekntodeHne Mexgy crnocobamu ynpaBneHuss peanusyetcss € MOMOLLbHO
penakTMpoBaHus 3HaveHuss napametpa F02 (cMm. onucaHue napamempos p[nsi
noapobHow nHopmaLun).

7.1.1 NMpuopuTeT KOMaHA,

* Bo Bcex cnocoGax ynpasreHust LM poBble KNeMMbl YNpaBneHns UMerT HauBbICLUNIA
NPUOPUTET, T.€. NPV OTCYTCTBUM UX coeanHeHus YT ByaeT cooblyaTts 06 owmbke.

* [py ncnonb3oBaHUM criegyroLLmMX cnocoboB yNpaBneHUs: TONbKO KHOMKM Ha MNaHenu,
KHOMKM Ha NaHenu + udpoBble KNEMMbI, TONbKO LMPOBbIE KNEMMbI, KHOMKU HA NaHenu
+ KOMMYHMKAUNOHHbBIA MPOTOKOM, TONbKO KOMMYHUKALMOHHBIA NPOTOKOS, LMdpoBbIe
KNnemmbl yrnpasneHus obs13aTenbHO AOMKHbI OblTb COeANHEHbI NO ABYXNPOBOAHON UMK
TpexnpoBoaHon cxeme (cM. . 3.3).

* Mpu MCMonb3oBaHWM TakMX CMOCOOOB YNpaBreHWsl, Kak LWUdpOBble KNeMMmbl
+ KOMMYHUKALMOHHBIA MPOTOKOM WAW KHOMKW Ha MaHenu + uudpoBble KIemmbl +
KOMMYHWKaLMOHHBIV MPOTOKOI, LMPOBbIE KIIeMMb YrpaBrieHnst 06s13aTenbHO AOMKHBbI
ObITb COeAMHEHbI MO TPEXNPOBOAHOMN cxeMe (cM. . 3.3). [laHHble cnocobbl ynpaBneHus
He paboTaloT NpU COeaNHEHNM KITeMM MO ABYXMPOBOAHON CXEME.

7.1.2 YnpaBneHue 3anyckom 3

[lnsa 3anycka anekTpoasurartens norb3oBaTteslb MOXET MCNornb3oBaTh KHOMKy [MYCK Ha
naHenu ynpaeneHusi, Uy NOAKMYEHHbIE BHELHME LNPOBLIE CUrHasbI, UK KOMaHay
Ha 3anyck ¢ KOMMYHMKaLMOHHOIO NpOTOKoMa (CornacHo HacTporke napametpa F02).
Mocne nogauymn komaHabl 3anycka, YT HauMHaeT nnaBHbIA pa3roH 31 B COOTBETCTBUM
C peXrMOM, BbICTaBneHHOM B napametpe F02.
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OctaHoB 31 ocywectenserca Takke nogadven komanabl CTOIMN ¢ nomoubo
COOTBETCTBYIOLLEN KHOMKM Ha MaHenu ynpaeneHus, Unm nogayv BHELHero undpoBoro
CUrHana ocrtaHosBa, Uiu nogavm kKoMmaHabl HA OCTaHOB C KOMMYHUKALMOHHOIO NpoTokona
(cormacHo HacTpomnke napametrpa F02). [Osuratenb HayHET OCTaHaBNMUBATbCS B
COOTBETCTBUM C pPEexXMMOM, BbibpaHHOM B napameTrpe FO7 (T.e. ecnm 3HayeHue
napametpa FO7 otnmyHo oT 0, TO peanu3yeTcsa pexum MnaBHOro OCTaHOBa, a ecnu
3HayeHune napameTpa FO7 paBHo 0, TO peanuayeTcs pexum 0CTaHOBa MO MHeEpPLN).

KomaHaa aBapuiHOro ocTaHoBa MOXeET ObiTb MNogaHa Ha BHELWHWE KMeMMbl
ynpasnenusa YTl cornacHo ABYXMPOBOOHOW UMM TPEXNPOBOAHOW CXeMe MOAKITYEHNS

(cm. n. 3.3).

Mpn nonyyeHun curHana asapumHoro octaHosa, Y[ OTKNIOYUT HanpsikeHue
nuTaHnsa ¢ asuratens, 1 Asuratens OygeT ocTaHoBneH no nHepuun. [ins cépoca asapumn
Heobxoaumo HaxaTb kHonky «Cton/Cbpoc» unu nogatb komaHgy CBPOC BHelwHUM
CUrHanom (cornacHo HacTponke napametpa F02).

7.2 PexxnmMmbl 3anycka

7.2.1 Pexxum orpaHU4eHUA NyCKOBOro Toka

Pexum orpaHnyeHmns MYyCKOBOIo TOKa peanndyetca npn 3Ha4eHnmn napameTtpa FO3 =

0. BbicTaBnsieTcs BepxHee oOrpaHuyeHue nyckoBoro Toka (napametp F04 —
orpaHuMyYeHne NycKoBOro TOKa), BO3HUKAIOLLEro B NPOLECce pa3roHa areKkTpoasuratens
— YN 6ygeT orpaHu4MBaTh TOK 40 NOMHOro pasroHa I n nepexopa Ha bannac.

BbixoaHo# Tok Ha puvcyHke crieBa oTobpakeH rpaduk M3MeHeHUs:
A TOKa OT BPEMEHM B PEXMME OrpaHNUeHMs MyCKOBOTO
Orpannverve |41 TOKa. |1 —3T0 3HaYeHMe OrpaHNIeHNs MyCKOBOTO TOKA.

MycKOBOro Toka Mpu nycke HanpshkeHre BbICTPO HapacTaeT 40 Tex

nop, Noka TOK He JOCTUrHET 3Ha4YeHUs1 OrpaHNYeHUs!
nyckosoro Toka I1. MNocne aTtoro, Mo Mepe pasroHa
anekTpoaBuraTens, BbIXOZHOE HanpspkeHne
NMOCTENEHHO YBEMUYMBAETCS, NOAAEpXMBasi TOK Ha
MakcuMarnbHOM 3HavyeHuu. Korga anektpogsuratenb
pasroHUTCsi OO0 CBOEW HOMUHANbHOW CKOPOCTH,
0 B npoucxoguT peskuin cbpoc Toka [0 HOMUHANbLHOMO
3Ha4yeHus le n npoucxoduT nepexon Ha Gannac.

HomuHanbHbIi
TOK

e

MpumeyaHue

Tok MOXeT He AOCTUraTb BbICTABMIEHHOMO 3HAYEHWUs1 OrPaHUYEHUST MYCKOBOTO
—_— TOKa NpW Nerkon Harpy3ke 1nm ecrnmv yCcTaHOBIIEHO CAMLLKOM BbICOKOE 3HaYeHne
E OrpaHMYeHuss MycKOBOrO Toka. [aHHbIA pexuM OObIYHO UCMOMb3yeTcst B

cny4yae, Korga Tpe6yeTc;| XEeCTKOe OorpaHuyeHne mMakcumalsibHOro 3Ha4deHusa
MYCKOBOro TOKa.
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7.2.2 PexxumMbl paMnbl NO HanpsikeHuo

Pexxvm pamnbl No HanpshxeHWto peanuayeTtcsa nNpu 3HadeHnn napametpa FO3 = 1.

BbixogHoe HanpsixeHue Ha PUCyHKe crieBa MokKa3aH rpad)vu( N3MEeHeHusA
A BbIXOOHOI0  HanpsXXeHua OT BpPeMeHU. Kor,qa
HomuHarnbHoe npoussBeadeH MNycKk anekTpoaBuraTens U BbIXO4HOW

HanpsixeHve 3 Ue

Tok He npeBblwaer 400% OT HOMWHaMNLHOIO
TOKa aneKkTpoABWraTernsi, BbIXOQHOE HanpshkeHue
yCTpOMCTBa MNNaBHOTO Mycka ObICTpO BO3pacTaer
0o 3HaveHua U1 (perynupyetcs napametpom FO —
yCTaBKka HanpshkeHus). 3atem, HanpshkeHne nnaBHO
MOBbLILLIAETCS A0 HOMWHanbHOro 3Havenuns Ue, u
aneKkTpoaBuUraTenb MMaBHO PAa3rOHSETCS A0 CBOEen
0 Bpeﬁ HOMMWHAMbLHOW CKOPOCTW. 3aTeM  NpOM3BOAWTCA
BKMoYeHWe GaninacHoro KoHTakTopa W npoLecc
3arnycka 3aBepLuaeTcs.

YcraBka u1
HanpspkeHNst

t
Bpemsi nnasHoro nycka

Bpewmsi pasroHa t (perynupyetcsa napameTpomM FO6 — Bpems MoBbILLEHWS HANPSKeHNs!)
onpeaensieTcs aMNUPUYECKUM MyTem, UCXoas U3 paboTbl YCTPOMCTBA NiaBHOMO MNycka
CO CTaHZapTHOM Harpyskoi. [Mpy MnaBHOM pasroHe 3NeKTpoABUraTensl yCTPOWCTBO
NIaBHOMO Mycka KOHTPONMPYET He BpeMsi pasroHa t, a BbIXOQHOE HanpsikeHue,
obecreunmBasi MnaBHblii POCT CKOPOCTU anekTpoasuratens. [oatomy npu nerkow
Harpyske BpeMsi pasroHa MOXeT ObiTb KOpode YCTaHOBIIEHHOTO BPEMEHW MIaBHOro
nycka npu coxpaHeHun TpeBGyemoi NnaBHOCTU MNycka. Pexum pamnbl Mo HanpsikeHUo
ABNAETCA PEXMMOM, UCMOSib3yeMbiM Mo ymonyaHuio. OH MpUMEHsieTca B crnyyasix,
Korga TpebyeTcs ofbecneunTb BbICOKYK MMaBHOCTb MyckKa MpPU OTCYTCTBUM KECTKMX
orpaHu4eHuii Mo nyckoBoMy TOKY.

7.3 MeToabl ocTaHOBa
7.3.1 OctaHOB BbIGerom
Pexxvm octaHoBa BbIGerom peanusyetcs npu 3HadeHum napametpa FO7 = 0.

OcTaHoB BbIGErOM (MNM OCTAHOB MO WHEPLWMW) NpeacTaBnsercs cobori cBoOOAHbI
MexaHunyeckuii octaHoB. YT He KOHTPONUPYET NPOLECC TOPMOXKEHMUS, B MOMEHT NoAaun
KOMaHAbl Ha OCTaHOB OTKIoYaeTcs OOBOAHOM KOHTaKTOP, CHUMAETCS HanpsikeHue c
3MNeKTPoABUraTensl, U OH OCTaHaBMNMBAETCS MO MHEPLUM 3a BPeEMs, onpedensieMoe ero
MeXaHWYEeCKON Harpy3Kown.

MpumevaHue

Ecnn nnaBHbIi ocTaHOB He TpebyeTcs,, peKkoMeHOyeTcs MpuMeHeHue

ocTaHoBa Bblberom, T.K. 3TOT PeXuUM NpoAsieBaeT CPOK CryX0bl yCTpoOnCTBa
—_— MNaBHOTO Mycka B CUIy TOrO, YTO MrHOBEHHblE WMMMYMbCHbIE BbIOPOCHI

TOKa Mpu TsHKENOW Harpyske He OyayT gewictBoBaTte Ha Y. Ecnm ogHo

YCTPOWCTBO MJ1aBHOMO Mycka MCMOMb3yeTcs ¢ ABYMS SreKTpoABuUratensimm
OOHOBPEMEHHO, TO 00s13aTeNbHO UCMONb30OBaHME pPeXuMa OCTaHOBa
BblGErom.
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7.3.2 NNnaBHbIN OCTAHOB (OCTAHOB C JINHEMHbIM CHUXEeHUeM
HanpsxeHus)

Pexxum nnaBHOro octaHoBa peanuayeTcs npu 3HadeHun napametpa FO7 > 0.

BbIXOAHOE HanpsikeHie Ha pucyHke nokasaHa 3aBMCUMOCTb BbIXOLHOMO
HanpsikeHust oT BpeMeHu. B gaHHOM pexwumve npwu
nogaye komaHabl Ha octaHoB, YII nepekntoyaeTca
c Gannaca Ha TMPUCTOPbI W MMABHO CHWXaeT
BbIXOAHOE HamnpsikeHne BMNOTb A0 YCTaBkM MO
HanpsikeHuto U1 (onpepensietca napametrpom FO05
— OrpaHuyeHVe MyCKOBOrO HarnpsbkeHusl) 3a Bpemsi
nnaBHOro octaHosa T1 (onpegensieTcs napameTpoM
FO7 — Bpems nnaBHOro octaHoBa), a 3aTeM CHUMaeT
0 » Brews HanpshkeHne ¢ anekTpoasuratens. [anbHenwee
TOPMOXEHUE MPOVCXOAMNT MO UHEPLNN.

HomunansHoe Ue
HanpsbkeHne 3]

YeraHoBka UT{-========mmmmmeuod
HanpsbkeHusa

T
Bpems nnaBHoro ocraHosa

MpumevaHue
—_ Pexu1m nnaBHOro octaHoBa akTUBMPYETCH TONbKO ANS MHEPLMOHHbIX
_— Harpy3ok. Ecnv oueHo4HbIe 3Ha4eHs MOMeHTa nHepumn mexblue 20%, To

pexunm nnaBHOro OCTaHOBA HE aKTUBUPYETCA.

7.4 CneuunanbHble NPUMMeHeHuUs

7.4.1 MapannenbHbIA 3anycK HECKONMbLKUX 3neKTpoaBuraTenemn

Ecnn coBokynHasi MOLLHOCTb HEeCKOMbKMX anekTpoasuratenen meHee 80% oOT
HOMMHarbHOM MOLLHOCTM YCTPOMCTBA MNiaBHOMO Mycka, anekTpogsuratenu Moryt ObiTb
NPUCOEAMHEHbI K YCTPOWCTBY napansnensHo. Mpu 3Tom HeobxoaMMO AOMOMHUTENBHO
obecneunTb Kaxabli 3anekTpoaBuraTens yCTPONCTBOM TEMMOBON 3aLUMTHI.

7.4.2 Ucnonb3oBaHue YCTPOMUCTB 3aluUTbl OT UMMNYNbCHbIX
nepeHanpspkeHun (Y3UM)

PekomeHayeTcst ycTaHOBKa YCTPOMCTB 3alUTbl OT UMMYMbCHBLIX MepeHanpsikeHnin
B Crnyyasix pucka BO3OEWCTBMSI TPO30BLIMU pa3psgamMyv UM MHbIMU - dhakTopamu,
TaKUMU Kak nepeHanpsixeHne B ceTn, 6pocky Toka 1 T.n. [letany Ucnonb30BaHns CM. B
pykoBoacTBe no npumeHeHuo Y3,
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7.4.3 Pene HanpsixkeHUsA

B npouecce nnaBHOro 3anycka anekrpoasuratensd 3awnTa YTl OT NOBLILEHHOIO U
NOHWKEHHOTO HanpsPKeHMs He akTuBHa. [ns npegoTBpalleHns aBapuiHbIX CVITyaLl,MVI
peKkoMeHOyeTCA YCTaHOBKa pene HanpsaXXeHuda (peKomeH,u,yemaﬂ yCTaBKa HanpsXeHusa
—380+20%).

BHumaHue!

[MyckoBOW MOMEHT, pa3BMBaEMbIl 3MeKTpoABUrateneM, nponopLmoHaneH
KBaJpaTy MycKOBOrO TOKa, OrPaHMYEHHOro 3a CHET MPUMEHEHUs! YCTponcTBa

nnaBHOIo nycka: In
Mn = MH,n. (K7)2

roe: Mn — nyckoBOM MOMEHT; Mwu.n. — HOMUHAmMbHbIA MYCKOBOW MOMEHT; In —
NyCKOBOW TOK, OrpaHnYeHHbIN 3a cHeT npumeHenns YIIT; lh.n. — HOMUHaNbHbIN
MyCKOBOW TOK MpW NPSIMOM MyCKe 3reKTpogBurartens.

OTcloga cneayer, 4To npu ucnonb3osarnun YIIN Heobxoammo yctaHasnuneaTb
Takoe 3HayeHvWe nyckoBoro Toka (mapameTp F6), mpu KOTOpOM MycCKOBOM
MOMeHT OyfeT npeBbillaTb MOMEHT Harpysku. Ecnu B mpouecce pasroHa
MOMEHT Ha Bany 3NeKTPOABUraTens OKaXeTCs MeHblle MOMEHTa Harpysku,
MeXaHV3M He PasroHUTCSt 40 HOMUHAMBHOW CKOPOCTH.
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maBa 8. MeHI0 nporpaMmmMupoBaHusA

MeHto nporpaMmmmnpoBaHnst MOXeT OblTb U3MEHEHO Kak B PEXMME OCTaHOBa, Tak U B
pexume paboTbl. JlloOble M3MeHeHUs1 ByayT NPMMEHEHbI HEMeASIEHHO, AaXe BO Bpemsi
paboTbl yCTpOMCTBa MNMaBHOrO Mnycka.

8.1 HaBurauusa v pegakTupoBaHue napameTpoB B MEHHO
nporpaMmmMupoBaHusi

MeHto nporpammmnpoBaHns UCMONb3yeTcs Ans NPOCMOTPa U U3MEHEHUS NapaMeTpoB,
onpegensowmx paboTy ycTpomcTBa nnaBHOro nycka. [Ona [goctyna K MeHo
nporpaMMMpoOBaHNA Ha OCHOBHOM 3KpaHe HaxxmuTe KHorky «MeHto/BBoa». Hasurauuns
Nno MeHI0 NPOrpaMM1POBaHUS:

» [1Ns HaBUraumm mexagy napameTpamMmu MeHo NporpaMMmnpoBaHUS — KHOMKN AN W
» [1Ns pegakTMpoBaHus 3Ha4YeHUs napameTpa MeH NPOrpaMMmMpoOBaHUS — KHOMKa

«MeHto/BBOOY

o [Ina n3MEHEeHus1 3Ha4yeHus1 napameTpa — KHOMKU A W1 V(I'Ipl/l 3TOM 3Ha4veHune
penakTupyemMmoro napameTpa Mmuraet Ha /:l,mcnnee)

« [Ins coxpaHeHnsa HOBOro 3Ha4YeHus napameTpa — kHornka «MeHio/BBoa»
* [ina Bo3BpaTa 6e3 coxpaHeHusi nsmeHeHu — kHonka «OTmeHa/Hasaa»
« [Ins BbIXOAA 13 MEHIO NMPOrpamMmmMmnpoBaHns — kHomnka «OTMeHa/Hasan»

[na cbpoca Bcex NapaMeTpoB Ha 3aBOACKME 3HAYEHUS HY)XHO B peXuUMe OXUaaHus
3a)aTb KHOMKY)», YCTPOWCTBO MPEAsioXUT cOpOCUTb Ha 3aBOACKME NnapamMeTpsbl, N1Go
OYMCTUTbL XypHan oWNGOK.

8.2 3awuTa oT U3MEeHeHUA napamMmeTpoB

MeHto NporpamMMMpoBaHnst MOXET ObiTb 3a6MOKMPOBAHO AJ1st TOrO, YTOObI 3anpeTuTb
HexenaTenbHbIM MONb30BaTeNsM W3MeHATb napaMeTpbl. BrokvpoBka Ha 3anuch
napameTpoB yCTaHaBM1BaeTCs NepeknoyeHnem napamerpa F38.

[ins GNOKMPOBKM MEHI0 NPOrpaMMUPOBaHUS:

1. OTKpoNnTE MEHI0 NporpaMMmpoBaHns (kHomnka «MeHio/BBOA» Ha OCHOBHOM 3KpaHe)
2. C nOMOLLbIO KHOMOK A 1'W HanguTe napametp «F38»

3. HaxxmuTe kHONKy «MeHto/BBOA» ANSA BXOAA B PEXUM pegakTMpoBaHus napaMmeTpa

4. C nomoLLbto KHOMOK A W W BbICTaBUTE 3Ha4YeHMe napamMeTpa, OTIIM4HOE OT HynA,
Takum 06pa30M, 3ajaB naporb

5. HaxxmuTe kHomky «MeHo/BBOAY» AN COXPAHEHUS] HOBOTO 3HAYeHUst
6. BbiianTe 13 MeHI0 NporpaMMmMpoBaHus, Haxas KHOMNKy «OTmeHa/Hasag»
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Tenepb, 4TOObI M3MEHWUTb 3HA4YeHMEe MbOoro napamerpa, HeobxoaMMO CcHadana
pas3bnoknpoBaTb MeHo, BBeasd naposnb B napamerpe F38. Ytobbl cbpocutb napons,
Heobxooumo BBeCTM B napamertpe 3HadeHne «00000»

8.3 MNapameTpbl MEHIO NpOrpaMMuMpoBaHusA
Tabnuua 9 — onMcaHne NnapameTpoB MEHHO NPOorpamMmmMmMpoBaHnst

Homep
napametpa

FOO

FO1

F02

FO3

F04

HasBaHue
napameTpa

HomuHanbHbI
Tok YT

HomuHanbHbI
TOK 9NEKTpOo-
asurarens

Pexum
ynpaeneHuns

Pexuvm nycka

OrpaHnyeHne
NycKOBOro Toka

Ovana3oH CrtaHpapTHoe
HaCcTPOMNKU 3HayeHue
3aBucuT OT Moaenu 3aBucut ot
mogenu
3aBucut ot Mmogenu 3aBucut ot
mogzenv
0: ynpaeneHue ot 3: ynpaenexune
BCEX UCTOYHUKOB C naHenu
OTKITHOYEHO 1 KNemMmM
1: ynpaBneHue ¢ ynpaeneHus
naHenu
2: ynpaBneHue ¢
KnemMm

3: ynpasneHue c
naHenu u knemm
ynpasneHus

4: ynpasneHue no
ModBUS RTU

5: ynpaBneHue ¢
naHenu n no ModBUS
RTU

6: ynpaBsneHue ¢
knemm v no ModBUS
RTU

7: ynpaBneHue c
naHenu, Knemm u no

ModBUS RTU

0: pexxum pamnbl No 0: pexum
HanpspKeHWo pamnbl no

1: pexxum orpaHuye- HanpsPKEeHWIo
HWS NYCKOBOrO TOKa

200~600% 300%

30

OnucaHue
napameTpa

YcTaHaBnmMBaeTCcs HOMUHarnbHbIN
TOK YCTPOKCTBA MNMaBHOrO nycka

YcTaHaBnMBaeTcs HOMUHATbHbIN
TOK MCMOMb3yeMoro
anekTpoasuraTens. 0T
napamertp obszarerneH
K BbICTaBMNEHNIO npu
MCNONb3OBAHMUM
areKTpoaBUraTens, Tok KOTOporo
He coBmagaeT Co CTaHAapTHLIM
3HAYEHVeM JaHHOro napameTpa.

YcTaHaBnuBaeTcs MNCTOYHMK
KOMaHL Ha nyck W OCTaHoB
anekTpoaBUraTensi.

Bo3MOXHbI 3 OCHOBHbIX

crocoba ynpaBneHusi: ¢ KHOMOK
naHenu ynpaeneHus (3HayeHve
1), ydaneHHoe  ynpasneHue
c MOMOLLbO 3aMblkaHusi
COOTBETCTBYHOLLINX Knemm
ynpaeneHus  (3HadyeHve  2),
WU yrnpasneHne C MOMOLLbIO
KOMMYHVKaLMOHHOIO MnpoTokona
Modbus RTU (3HaueHue 4).
Take BO3MOXHbI KOMBUHaLMW:
C KHOMOK MaHenu ynpasneHusi u
C KnemM ynpaBsreHust (3HadeHne
3), € knemMMm ynpaeneHus
n c npotokona Modbus
RTU (3HaueHue 6), co Bcex
WNCTOYHMKOB Cpasy (3HayeHue 7),
C KHOMOK NaHenu ynpaeneHus
n c npotokona Modbus RTU
(3HayeHne 5). BoaMoxHO Takxe
OTKIMIOYNTb YrpaBrneHne OT BCex
MNCTOYHMKOB (3Ha4veHune 0).

Bce paHHble pexvimMbl noapobHo
onucaHbl B [1. 7.2 PyKOBOACTBA Mo
aKcnnyaTauum.

YcTaHaBnuBaeTcs orpaHuyeHue
MyckoBOro TOka B MpoLeHTax
or HOMUHasIbHOTO Toka
anekTpoaBuratens  (napametp
FO1). lMapameTp wucnonb3yetcs
B pexume



F05

F06

FO7

F08

OrpaHnyeHne
NycKOBOro
HanpspkeHust

Bpewms
NOBbILLEHNS
HanpskeHus

Bpems nnasHo-
ro octaHoBa

DyHKUMSA Bbl-
xofHoro pene 1

30~80%

1~

120c

0~60 ¢

NOORWN 2O

: HeT dpyHKUMM

BKIMIOYEHWE NnuTaHuAa

1 nyck
: nepexof Ha 6annac
: NNaBHbI OCTAHOB

: pabota

: roTOB K pabote

: owmbka

31

35%

15¢

Oc

OrpaHUYeHnst  MycKoBOrO  Toka
(em._n. 7.2.1 pykoBoacTBa no
akcnnyataumu). B pexxume pamnbl
o HanpshkeHWo uKcupyeTcs Ha
3HayveHnn 400%.

YcTaHaBnuBaeTcs 3HayeHue
HayanbHOrO  HanpspkeHuss B
npoueHTax OT  HOMWHaIbHOro
HanpskeHus ycTpoWcTBa
nnaBHOro nycka.

MapameTp wucnonb3yetrcs npwu
3anycke B pexume  pamnbl
no HanpsbkeHuo (cMm. . 7.2.2
PYKOBOACTBa MO 3KCnnyaTauuu).
B cnyyae Taxenom Harpysku
YyCTaHOBWUTE 3Ha4YeHue [aHHOro
napametpa 40% wnu Bbile.

YcTaHaBnuBaeTcsH
MakcuMmarnbHoe Bpems, 3a
KOTOpPOE YCTPOWCTBO MMaBHOIO
nycka 6ygeTt NUHeHO NoBbILLAThL
HanpskeHue OT  ycTaB- K
HanpsbkeHus (napametp F05) go
HOMWHAIIbHOIO HaMPSKEHNS.

MapameTp wucnonbsyetcs npwu
3a- nycke B pexume pamnbl
no HanpskeHno (cMm. . 7.2.2
PYKOBOACTBA MO 9KCMyaTaumm).

YctaHaBnuBaeTca  Bpems, 3a
KoTopoe anekTpoaBuratens
6yneT nnaBHO OCTaHaBNMBATLCA
BNOTb [0 ycTaBku no
HanpskeHuo (napametp
F05). Mpn 3HayeHun O OGymer
peanu3oBaH pexuM OCTaHOBa
no wHepumn (cm. n.  7.3.2
PYKOBOZACTBA MO 3KCMyaTaumm).
Pexvum  nnaBHOro  octaHoBa
aKkTUBMpyeTcs  Tonbko  Ans
MHEPUMOHHbIX Harpysok. Ecnu
OLIEHOYHblE 3Ha4YeHUst MOMeHTa
WHepumMn  Medblie 20%, TO
pPEeXMM NMaBHOrO OCTaHOBa He
aKkTuBmpyertcs

0: dbyHKUMS He 3aaaHa

1: npu nogave nutanusi Ha YN
perne 3amMbikaeTca W ocTaercs
3aMKHYTbIM [0 NpeKpaLleHus
nogayv nutanus Ha Yl

2: korga noctynaet KomaHga Ha
3anyck YII, pene 3amblkaeTcsi u
OCTaeTcsl 3aMKHYTbIM BO BpeMs
NNaBHOrO Mycka, Ao nepexoaa Ha
6annac

3: korga YMMN nepexognt B
cocTosiHMe paboTbl yepes
Gaiinac, pene  3amblkaercs

n ocTaetca 3aMKHYTbIM
BNJIOTb OO0 MNOJIHOrO OCTaHoBa
anekTpoasuratens.
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F09

F10

F11

F12

F13

3apepxka
curHana BbIXOA-
Horo pene 1

DyHKUMA
BbIXOHOTO
pene 2 (ans
Moaenen ot
18,5kBT)

3apepxka
curHana
BbIXOAHOTO
pene 2 (ans
moaenen ot
18,5kBT)

Agnpec yctpon-
cTBa B ceTU
Modbus RTU

CkopocTb ne-
pefaun JaHHbIX
B ceTn Modbus
RTU

0~600 ¢ Oc

I HET PyHKLUMN 7
BKITIOYEHME NUTaHNS
nyck

nepexop Ha bannac

! NNaBHbI OCTAHOB
pabota

: roTOB K pabote

owwmbka

NoOogRON=2O

0~600 ¢ Oc

1~127 1

0:2400 6uT/c 2
1:4800 6uT/c

2:9600 6uT/c

3:19200 6uT/c

32

4: korga YIMIM nepexogut B
COCTOsIHME MMaBHOMO OCTaHoBa
anekTpoaBuraTens, pene
3aMblkaeTcs 7 ocTaetcst
3aMKHYTbIM BNAOTb A0 MOMHOMO
OCTaHOBa 3MeKTpoABUraTensi.

5: npu nogaye KoMaHAbl Ha

3anyck, pene  3amblkaeTcs
" AepxuTcs 3aMKHYTbIM
BMMOTb [0 MOSHOMO OCTaHoBa
anekTpoABuraTensi.

6: B cnyyae, ecnu Y[l rotoBo
K 3anycky (T.e. Haxogutcs B
COCTOSIHUM  OCTaHOBa, OLINGOK
HEeT, Ha 23kpaHe oTOobpaxaeTcs
Hagnucb:  «[OTOB»), TO pene
3amMmblkaeTcs. B npowecce
3anycka, pabotbl Yepe3 bannac
WM OCTaHOBa perie PasoMKHYTO.
7: pene 3amblkaeTtca  npu
BO3HUKHOBEHMUN oLwnbkm Ha YT,

YcTaHaBnuBaeTcs Bpemsi, Yepes
koTopoe cpabotaet pene 1. MNpu
3HayeHun 0 pene cpabatbiBaeT
6e3 3agepxkm.

AnanornyHo napametpy F8

AHnanorun4Ho napametpy FO9

YcTaHaBnuBaeTcs agpec
yCTPONCTBa MMaBHOrO  nycka
B cetm Modbus RTU. Appec
OOIKeH BbiTb YHUKANbHLIM U He
coBnagatb C agpecamu Apyrux
YCTPOWCTB B TOW e CETU.

YctanaBnmBaeTcs CKOpPOCTb
nepefadn  faHHbIX,  KoTopas
ncnonb3yetcss B cetn Modbus
RTU. CkopocTb nepepayv
JaHHbIX  [JOMKHa  coBnajaTtb
co CKOPOCTbIO BeayLuero
YyCTPONCTBa, WHaye CBS3b He
6yneT ycTaHoBneHa.



F14

F15

F16

F17

F18

F19

F20

YpoBeHb
3alnThl OT
neperpysku

OrpaHuyeHve
NycKOBOro Toka

Bpewms
cpabaTbiBaHus
3aLMTBI MO
NpeBbILLIEHNI0
nycKOBOro Toka

MakcumanbHbIv
pabounit Tok
ynn

Bpewms cpa-
6aTbiBaHus
3aLnThI MO
NpeBbILLEHUIO
paboyero Toka
ynn

Mepekoc a3

Bpewms
cpabarbiBaHus
3aLmThI NpY
nepekoce a3

1,2, 5,10, 20, 30

50~600%

0~120 ¢

50~600%

0~6000 ¢

20~100%

0~120 ¢

33

10

500%

5¢

200%

5¢

40%

3c

YcTaHaBnmBaeTcs YPOBEHb
3aLnTbI ot neperpysku.
BbibpaHHas uudpa obosHavaet
YUCMO CEeKYHA, MpW  KOTOPOM

cpabortaet 3awurta npu
LLIECTUKPATHOM npeBbILLEHNN
HOMUHarnbHOro Toka

anekTpoasuratens. [ogpobHee
cm. n1.9.3

YcTaHaBnuBaeTca orpaHuyeHue
MycKOBOro TOKa B MpoLeHTax
or HOMUHAIbLHOTO ToKa
anekTpoasuratens  (napametp
FO1). Korma nyckoBoi  TOK
npeBbICUT 3HaYeHne napamerpa,
cpabotaer  3awuTa, Yepes
Bpems, yCTaHOBNEHHOe B
napametpe F16.

YcTtaHaBnuBaeTcs Bpems
cpabaTbiBaHWsi  3aluTbl  nocne
NpeBbILEHNsT  NMYCKOBOrO  TOKa,
YCTaHOBNIEHHOrO B napametpe
F15

YcTaHaBnuBaeTcs
MakcumanbHoe 3HayeHue
Toka, KoTopoe obecneynBaeT
cTabunbHyo paboty
anekTpoABuraTensi B NpoueHTax
oT HOMMWHaIbHOro ToKa
anekTpodBuratenst  (napametp
FO1). Ecnu BbIXxOAHOW TOK CTaHeT
Bbille, YeM  MaKCUMarsbHbli
pa6ounint Tok YT, cpabortaet
3awmTa oT neperpesa.
MapameTp  ucnonb3yetca B
pexvMme orpaHu4yeHust NyckoBoro
Toka (cM. n. 7.2.1 pykoBoacTBa
no aKcnnyatauum).

YcTaHaenuBaeTcs Bpems
cpabaTbiBaHUs 3alWmMTbl Mocne
NpeBbILLEHNs  MaKCMMaribHOro
paboyero Toka, yCTaHOBMEHHOro
B napametpe F17.

YctaHaBnmMBaeTcs  AONYCTUMBIN
aucbanaHc Toka.

YcTtaHaBnuBaeTcs dpewms,
HeobXxoOMMOe AN yaepKaHusi
nucbanaHca TOKa, nocne

koToporo YT BblgacT owwmbKy.
Ecnu BosHukatoT  dhnykTyauum
Toka, TO CrieayeT BbICTaBUTb
onTuManbHoe 3HaveHne
BpPEMEHW.
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F21

F22

F23

F24

F25

F26

F27

F28

F29

F30

F31

XonocTon xof

Bpems
cpabaTbiBaHusA
3aLuThI Npn
XOMOCTOM Xofe

Kanu6poska
aszbl A

Kannbposka
a3l B

Kanubposka
asbl C

Kannbpogka
HanpsbkeHnst

[encTaue npu
cpabaTbiBaHUM
3aLuTbI NO
neperpyaske no
TOKY

[fencTare npu
cpabatbiBaHUn
3aLuThI N0
NpeBbILLIEHNIO
NyCKOBOrO Toka

[encTare npu
cpabatbiBaHUn
3aLmThI MO
NpeBbILIEHNIO
pabouyero Toka

[LenicTtre npu
cpabaTbiBaHUM
3aLuThI Npy

nepekoce a3

[HencTeue npu
cpabaTbiBaHUM
3aLuThI Npn
XOMOCTOM Xofe

10~100%

0~300 ¢

10~1000%

10~1000%

10~1000%

10~1000%

0: MpeaynpexaeHve
06 owwmnbke 1 octaHoB
1: UrHopuposaHue
OLUNGKM

34

50%

10c

100%

100%

100%

100%

YcTaHaBnvMBaeTcs  3awuTta Mo
xonoctomy xoay. Ecnu 3HaueHve
Toka BO Bpemsi paboTbl Huxe,
YeM BbICTaBlIEHHOE B [aHHOM
napameTpe B TeYEHUE BPEMEHW,
3agaHHoM napameTpom F22, To
YN 6ynet curHanuanpoBaTb 06
owwmnbke.

YctaHaBnMBaeTcs  Bpemsi, B
TeYyeHMe KOTOPOro  3HauyeHue
TOoKa [OSKHO HaxoAWTbCst B
3HAYEHUN HUXE, YeM yKasaHHoe
B napameTpe F21, yto6b! Y1
BblJano owunbky no XornocTomy
xoay. Bo usbexaHnue crnyyaitHoro
NOSIBNEHNs1 JaHHON OWunBKN 13-
3a nykTyauu TOoKa cnegyet
BbICTaBUTH onTumarnbHoe
3HaYeHne BpeMeHU.

Kanubpyetcs  BbIXOgHOW  TOK
no dcasam pAans Toro, 4TOObI
nonyunte Tpebyemylo TOYHOCTb
M COOTBETCTBOBATb BHELUHEMY
n3MepuTensHoMy 06opyaoBaHuio
(ecnu 3HayeHns pacxoasaTcst)

Kanubpyetcs BXOOHOE
HanpsbkeHve [Anst Toro, YTobbl
nonyynte Tpebyemylo TOYHOCTb
N COOTBETCTBOBATb BHELUHEMY
n3mepuTenbHoMy 060pyaoBaHNIO
(ecnun 3Ha4yeHust pacxoanaTcs)

YcTaHaBnuBaeTcs, kak  GyaeT
BecTu cebsl yCTPOCTBO MaBHOMo
nycka  npu  cpabatbiBaHUu
onpeaeneHHo 3aLuTbl.

MpenynpexaeHue 06 ownbke n
OCTaHOB: YCTPOWCTBO Mi1aBHOTO
nycka BblgacT npeaynpexaeHve
Ha 9KpaH naHenu ynpasneHusi
(n Ha nporpamMmupyembIin
uncposom

BbIXOZ, MNPV COOTBETCTBYOLLEN
HaCTpoliKe) C 3anucblo B XypHar
cobbITun, yrn npekpaTut
paborty.

UrHopupoBaHue owmnbkn:
YCTPOWCTBO ~ MNaBHOTO  Nycka
He OygeT BblgaBaTb HUKAKUX
curHanos o6 owwnbke, Kpome
3anucu B XXypHan cobbITui.



F32

F33

F34

F35

Myck

Cmon,
cdpac

BHewns
owudka

0Bwaa
mo4Ka

Koxmakm Huxkezo
npedena dabreus

Koumaxkm BepxHezo
npedena daBineHus

Buug
3nexkmpuyeckul
MOHOMEMD

[Oencreue npu
cpabaTtbiBaHUn
3aLnTbI

npv notepe
BbIXOZHOM
dasbl

[Oewctene npu
cpabatbiBaHUn
3aLWmMTbI Npy
KOPOTKOM
3aMblkaHUK Ha
BbIXOAE

A3blk

= O

Bbi6op
DyHKUMN Ans
Hacoca

AWN=2O

Hem qyHkuul

HeT

Ynn SBM
p 01

b 02

]

p 12V

Namyuk upobrg 2

I @aHIMUACKMIA 1
! pyccKui

: Jatymk ypoBHSA 1
: [latymk ypoBHSA 2
: Jatumk ypoBHA 3
: Jatumk ypoBHA 4

HO koHmakm

Monnabkobeid
nepexng4amens
(Ha nobepxocmu)

Odwas moska

Myck, 1
cmon F/

Yin SBiM

Bcokui upobers

Cpedhui pobers

Huswu ypoberss

35

Bbibupaetcst A3blk oTOBpaxeHns
napameTpoB MeHIO.

Pabota hyHKUMK
OCYLLECTBMAETCA MNpW  MOMOLLM
knembl DI3 (HO koHTakT). CMm.
UNNOCTPaLnN HUXeE.

0: HeT dpyHKumK.

1: Korga koHTakT DI1 3amkHyT,
ycTporictBo B pabote. DI2 He
nmeet pyHKUmK.

2: Korga koHTakT DI1 3amkHyT,
ycTpoiictBo B pabote. DI2
3aMKHYT, YCTPONCTBO OTKITHOYEHO.
3: Korga DI1 n DI2 pa3omKHyTbI,
yCcTpoWncTBO B paboTe, korga oba
KOHTaKTa 3aMKHYTbI, YCTPOWCTBO
OTKITIOYEHO.

4: Korga DI1 un DI2 3amMKHYyTBI,
ycTpoiictBo B paboTe, korga
oba  KOHTaKTa  PasOMKHYTHI,
YCTPONCTBO OTKMHOHYEHO

Namuuk ypobra 1

Ynn SBM

]
D2

) D3

p 12V

o yobvs 3

Y SBM

o

02

flyee
cnon J—/ e
v
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F36

F37

F38

F39

F40

F41

F42

F43

Namyuk ypobrs &

ynn seiM
il

Myck,
cmon

—e B

D2

Boicokud ypobes

CpedHud ypobexs

Hu3kud ypobexs

Mopgenuposa-
Hue paboTbl

ABTOMaTM4ecC-
Kuin cépoc

YcraHoBka
naponsi

Bpemsi pabotbl

KonuuyectBo
nyckoB

3aBoackue
napametpbl

Bpewms
aBTOMaTUyec-
KOro
nepesanycka

Bepcus MO

Myck: nyck
Cron: cTon
Bbixon: oTmeHa

0: aKTMBEH

1: He aKTVBeH

0~65535

0~3600 c
0: dbyHKUMSI HEaKTVBHA

36

Haxatb
«Myck» ansa
Havana mope-
npoBaHus

MapameTp
MOHWUTOPUHIa

MapameTp
MOHUTOPUHra

5c¢c

MapameTp
MOHUTOPUHIa

MogenupoBavue  pabotbl  —
cumynsaTop 3anycka, pa6otbl u
ocTaHoBa ABuraTens

ans NOATBEPXAEHNS
npaBUNbHOCTU NOAKIYEHNS
yCcTponcTea nnaBHoOro

nycka M [OOMOMHWUTENBHOTO
obopynoBaHusi.

YCTpoNCTBO  NNaBHOrO  Mycka
MOXeT OblTb HacTpoeHO Ha
aBTOMaTUyeckuii copoc oLmnbok
N cBeAeHue K MUHUMYMY Bpemsi
HaxoxaeHus YN B Hepaboyem
cocTosiHUM.  DyHKUMS  aKTBHa
TOMNbKO MPU pexumMe ynpaeneHus
C Knemm.

Maponb  MOXHO  yCTaHOBUTb,
BBeAs  3HAYeHWe,  OTMIMYHOE
oT Hynsa. [locne atoro Ans
MN3MEHEHUsI MapaMeTpoB, HYXHO
6yneT cHayana BBECTU naposb
B 9TOM napameTpe, Jaree
nepexoauTb K pefaKkTUpPOBaHWUIO.
MoppobHee cm.n.8.2.

MNapametp MOHWUTOPUHra,
KOTOPbIN nokasblBaet
(pakTuyeckoe Bpems  paboTbl
Y.

MapameTp MOHUTOPUHTa,
KOTOPbI MOKa3blBAET KONIMYECTBO
coBepLUeHHbIX nycko YTIT.

BHyTpeHHui napamertp, He
NOANEXUT N3MEHEHWIO.

YcraHaBnuBaeTcs Bpemsi, Yepes
koTopoe  GydeT  coBepLueH
aBToMnepesanyck nocne
BO3HVIKHOBEHUS owmbKu.
DYHKUMA  aKTUBHA TOMbKO Mpu
pexume ynpasrieHnst C KNeEMM.

Ha auvcnnen BbIBOOAUTCSA
MH(OPMaLna O TekyLleh Bepcum
Mo.



MmaBa 9. YcTpaHeHue HencnpaBHOCTEMN

9.1 Peakuus 3awmThbl

Korga oGHapy»unBaeTcsi CoCTosiHME, NPy KOTOPOM cpabaTbiBaeT 3awmTta, yCTpoCcTBO
NNaBHOro NycKa 3anucbiBaeT B >XKypHar KOA OLLIMOKM. YCTPOMCTBO NaBHOIO Mycka XpaHnuT
12 nocnegHux ownbOK, KOTOpble OTOBPaxakTcA B MHAOPMALMOHHOM MEHIO (CM. ernasy
6 Anst noapo6HoM nHopmMaLumm).

Ecnn ycTponcTeo nnaBHOro nycka coobuymno o6 owmnbke, Heo6xoaumo onpenennTb u
yCTpaHUTb YCNOBUS, ee Bbi3BaBLUNE; COPOCUTb OLIMOKY Ha YCTPOMCTBE MITaBHOIO MycKa;
nepesanycTuTb YCTPOWCTBO MMaBHOrO nycka. [Ana cOpoca OWMOKM HaXMUTE KHOMKY
«CTon/Cbpoc» Ha naHenu ynpasneHus unv nogante komaHay Yepes npotokon Modbus
RTU Ha cbpoc owmbkn (B 3aBMCUMOCTM OT ucnons3yemoro Bamn metoga ynpasneHus
YyCTPOWCTBOM MMNaBHOTO MycKa).

9.2 CoobLieHue 06 owmnodke

B cneuyrou.leﬁ Tabnuue nepe4vncrneHbl MexaHn3mbl 3aLlinTbl 1 BOSMOXHbIE NMPUYUHbBI
OTKIOYEHMS N3-3a OLIMOKK yCTpOVICTBa nnaBHOIo nycka.

[Mpn BO3HUKHOBEHUU ownboK, CBSI3aHHbLIX C neperpeBomM, a TaKxe
npesBbllUEHNEM TOKa WK HanpsaXeHua, 3anpellaeTca BO30OHOBMSATL
pa60Ty 00 yCTpaHeHUa npudnHbl BOS3HUMKHOBEHNA HEUCNPaBHOCTU Unn
He paHee, 4yeMm 4epes 10 MUWHYT nocrie BO3HMKHOBEHNUA owmnbku.

Tabnuvua 10 - MHdopmaumsa 06 owmbkax, Ux NpudMHax 1 npegnaraeMbix peLieHmsax

WHdopmMaums Ha gucnrnee Bo3aMoxHas npuyMHa / npeanaraeMoe pelueHue

Panee ©Obina kakas-To  owubka, OAHaKo,  ycroBue
BO3HWMKHOBEHUSI OWNOKM BbINO ycTpaHeHo. OTo MOryT ObITb
TakMe OWwunOKKM, Kak MpeBbllUEHWEe HanpspkeHusl, nageHune
HanpsKeHUsi, MpeBbILUEHWe MYCKOBOTO TOKa, OTKIYeHne
no BHeLIHeW KomMaHae «AsapuiiHbin cton» u T.4. Cbpockre
OLLMBKY.

HeT owmnbok

[MpoBepbTe HanuyMe BXOOHOrO TPexdasHOro HanpshHKeHusi
NMUTaHWUSA, MPaBUMbHOCTb MOAKMIOYEHUS K CEeTW YCTpoMcTBa
1 BannacHoro KOHTakTopa, mpoBepkTe paboTocnocobHOCTbL
KOHTaKTopa.

O6pbIB BX.hasbl
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O6pbIB BbIX.hasbl

[aHHas owmnbka He MOXeET BbITb OTperynmpoBaHa. [NposepbTe
nopkIoYeHe aBuratens K BbIXOAHbIM KleMMaM yCTponcTea
nnaBHOro nycka W MoTOpHble kabenu. Korga nopaetcs
KOMaHga nmnycka, ofHa WM HEeCcKONbKO BbIXOAHbIX a3
YCTPOWCTBA NMaBHOrO Nycka He HaxopATcst 6e3 HanpshkeHus.
MpoBepkTe, 3aKpbIT N FMaBHbIA KOHTAKTOpP, Koraa nodaercst
KoMaHza nycka. Takke npoBepbTe, 3aKpbIT M OH A0 Tex nop,
rnoka mnnaBHbIi OCcTaHOB He OyaeT 3aBeplueH. [posepbTe
npegoxpaHutens.  Ecnu ycTpoicTBO  nnaBHOrO  mycka
npoBepsieTcsi C ManeHbkuM ABuratenem, kak MuHUmym 2%
OT MWHWManbHOTO HOMUWHAaNbLHOTO TOKa AOMKHO Teub Yepes
Kaxayto gaay.

Meperpy3ka 3

[Meperpy3ka gsuratens (Tennosasi MOAENb).

[lBuratens JOCTUr CBOErO MaKCMMyMa TENoBON €MKOCTY.
Meperpy3ka MOXeT ObITb Bbl3BaHa CreAyoLLUMN NPUHMHaMK:
* MapameTp 3awuTbl YCTPOMCTBA NIaBHOIO Nnycka He
COOTBETCTBYET TEMMOBON €MKOCTW ABUraTensi

» CnnLLIKOM MHOTO MyCKOB B Yac

* [MoBpexaeHo BO3AyLUHOE OXNaXaeHue ABuratenst

YcTpaHuTe npudvHy neperpeBa U obecriedbte oxnaxaeHue
asuratensi

* [oBpexaeHo BO3AyLLHOE OXNaXaeHve apuratens YcTpaHute

NpVYNHY Neperpesa u oGecneysTe OXnNaxaeHwe ABuraTens

XonocTon xon,

[MposepbTe cooTBeTCcTBUE HOMUHaIbHbIX napameTpos
arekTpoasuraTena Harpyske.

Meperpy3ka no Toky

3aI'IyCKVI OCYLLECTBIAKTCA CIULWKOM 4acTo, UM MOLLHOCTb
YN He COOTBETCTBYET MOLUHOCTU 3aneKkTpoasuratend, unu
Harpyska anektpoasuratens CnuKoOM TaxXenas.

MpeBbiLu. MyCK. TOKa

Harpyska cnuwkom 6Gonbwas wniu  YMI  HenpaBunbHO
nogobpaHo K anekTpoasuraTernto.

MNepekoc a3

MpoBeptTe XapaKTepucTMkm B X O 4 H O T O
Tpexda3Horo  NWTaHWs,  LEeNOCTHOCTb W CUMMETPUIO
COMpPOTUBMNEHUS1 0OMOTOK drieKTpoABUraTens.
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9.3 YpoBeHb 3alWKUTbl OT Neperpys3Kn

YpoBeHb 3alnTbl OT NEPErpysk1 yctaHaBnmBaeTcst napametpom F14.

Ha rpaduke — 370 kpuBasi 3aBMCMMOCTUM BpeMeEHM cpabaTbiBaHWsl 3alUTbl OT
OTHOLLIEHWSI paboYero Toka anekTpoABuraTens K HomvHansHomy (Ip/IH).

Tabnuua 11 - 3aBUCUMOCTb BPEMEHU OTKITHOHMEHMS OT KPATHOCTM HOMMHAIBHOMO TOKa
anekTpoasuratens IH

:Zg:re:;w 1,29 [ 1554 | 24n 3 4*1n 51 6*In
1 79,5¢ 28 ¢c 1M1,7c 44 c 23c 15¢ 1c
2 159 ¢ 56 ¢ 23,3¢c 8,8¢c 47 ¢c 29c 2c
5 398 ¢ 140 c 58,3 ¢ 22¢c 1M,7c 73c 5c
10 7955¢c |280c 117c 43,8 ¢ 23,3¢c 14,6 c 10c
20 1591 ¢ 560 c 233 c 87,5¢c 46,7 c 29,2¢c 20c
30 2386 ¢ 840 c 350c 131¢c 70c 43,8 ¢ 30c
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1.0 Ip/IH

Puc.11. Kpusbie mennosol 3auumsi anekmpodsuzamens (spems cpabambigaHusi 3auyumsl 0m rnepeapy3sKu),
20e: IH — HomuHarnbHbIU MoK anekmpodsuzamerns, Ip — pabo4yuli mok anekmpodsueamersi»
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Masa 10. KoMMyHuKaumoHHbIW npoTtokon Modbus RTU

Mpexpae, yem ncnonb3oBaTb coeanHeHve no npotokony Modbus RTU, o3HakombsTech
co criegytoLler uHopmaumen o 6e3onacHoOCTU.

Korga ynpaeneHue yCTpOWCTBOM MMaBHOMO Mycka MPOM3BOAUTCS AUCTAHLMOHHO,
ybeaoutecb, 4to Bbl cobrniogaete TexHuky 6esonacHocTn. Ob6s3aTenbHo cooblimTe
nepcoHany, MMetoLwemMy AOCTyn K YCTPOMCTBY MNaBHOMO Mycka, YTO OHO MOXeT ObiTb
3anyLLeHo B oGO MOMEHT.

10.1 HacTponku npoTokona

1. Afpec: BbiCTaBrnsieTcs ¢ noMmoLbo napametpa F12, no ymonyaxuio 1

2. CKopoCTb: BbICTaBMSIETCA ¢ NoMoLbto napamertpa F13, no ymonuanuto 9600 6ut/c
3. Noppepxumeaetcs Tonbko Modbus RTU

10.2 PYHKLUM YTEHMA U 3anNUcK

MoryT GbITb MCNONb30BaHbI crieayrowmne yHKUUM ANs YTEHUS U 3annCK PerncTpoB:
* 03 — YTeHMe HeCKOmnbKMX PErNCTPOB;

* 06 — 3anucb perucTpa;

* 03, 06 — 3anncb 1 YTEHNE PETNCTPa;

LLinpokoBeLLaTenbHbIN PEXUM He NoaaepKMBAETCS.

10.3 KapTa peructpoB

Peructp OnucaHue bur 3HauyeHue
0 Mapametp FOO — HoMuHanbHbIn | OT 0 go 7 Tonbko YTeHne
Tok YT
1 HomuHanbHoe HanpsixkeHune YIMIM | OT 0 po 7 TonbKko YTeHne
2 Mapametp FO1 -HOMUHanNbHbIN Or0po7 YTeHne/mameHeHve napamerpa

TOK aneKkTpoasuratens

3 Mapametp FO2 - pexum Ot0po7 YTteHune/nameHeHe napameTpa
ynpaBneHusi

4 MapameTtp FO3 - pexum nycka Otr0po7 YUTteHune/nameHeHne napameTpa
MapameTtp F04 -orpaHnyeHune Otr0po7 YUTteHune/nameHeHne napameTpa

MYyCKOBOIo TOKa

6 [MapameTtp FO5 - orpaHuyeHne Ot0po7 YTteHune/nameHeHne napameTpa
NyCKOBOIO HanpsieHns

7 MapameTtp FO6 - Bpems Ot0po7 YUTteHune/nameHeHne napameTpa
MOBbILLEHNS HANPSHKEHUSI

8 Mapametp FO7 - Bpems Or0po7 YTeHne/nameHeHve napamerpa
NNaBHOMo OCTaHOBa
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Mapametp FO8 - dpyHKumA
BbIxogHoro perne 1

Otr0po7

YUTteHune/n3ameHeHne napameTpa

10

Mapametp FO9 -3apepxka
curHana BbixogHoro pere 1

Otr0pmo7

YTteHune/n3ameHeHne napameTpa

40

Mapametp F10 - dpyHKUMA
BbIXOOHOrO pere 2

Otr0pmo7

YUTteHune/m3ameHeHne napameTpa

41

MapameTtp F11 -3agepxka
CcurHana BbIXOAHOrO perne 2

Ot0po7

YTteHune/nameHeHne napameTpa

1"

MapameTtp F12 - agpec
yctpoincTtea B ceTr Modbus RTU

Otr0pmo7

YTteHune/nameHeHne napameTpa

12

MapameTtp F13 - ckopocTb
nepegayv gaHHbIx B cetn Mod-
bus RTU

Or0pmo7

YTteHune/nameHeHe napameTpa

13

Mapametp F14 - ypoBeHb
3alUTLI OT Neperpysku

Otr0pmo7

YUTteHune/n3ameHeHne napameTpa

14

MapameTtp F15 -orpaHnyeHune
NyCKOBOro TOka

Or0pmo7

YUTteHune/nameHeHne napameTpa

15

MapameTtp F16 - Bpems
cpabaTblBaHUs 3aLMTbI MO
NpeBbILLEHMIO MYCKOBOTO TOKa

Ot0po7

YTteHune/nameHeHne napameTpa

16

MapameTtp F17 -makcMmanbHbIn
pabounn Tok Y

OtT0pmo7

YTteHne/nameHeHme napameTpa

17

MapameTtp F18 - Bpems
cpabaTblBaHus 3aWuThl MO
npesbILeHno paboyero Toka
yrn

Otr0po7

YTteHune/n3ameHeHne napameTpa

18

MapameTp F19 - nepekoc cas

Or0pmo7

YTeHne/nameHeHne napamerpa

19

Mapametp F20 - Bpems
cpabaTbiBaHMS 3aLMTbI NpU
nepekoce as

Otr0pmo7

YTeHne/M3ameHeHe napameTpa

20

MapameTtp F21 - xonocToi xoa

Ot0po7

YTteHune/nameHeHne napameTpa

21

MapameTtp F22 - Bpemsi
cpabaTbiBaHUs 3aWWTbI NpU
XOMNOCTOM Xofe

Or0pmo7

YTteHune/nameHeHne napameTpa

22

MapameTtp F23 - kanubposka
dasbl A

Or0po7

YTteHune/n3ameHeHne napameTpa
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23 Mapametp F24 - kanubposka Otr0po7 YUTteHune/n3ameHeHne napameTpa
casbl B

24 [MapameTtp F25 - kanubpoBka Ot0po7 YTteHune/n3ameHeHne napameTpa
dasbl C

38 [MapameTtp F26 - kanubpoBka Otr0po7 YUTteHune/m3ameHeHne napameTpa
HanpsKeHust

25 Mapametp F27 - pencreve OTr0po7 | YteHue/mameHeHne napameTpa
npu cpabarbiBaHWM 3aLLMUThI MO
neperpyske no ToKy

26 Mapametp F28 - pencteve O10p07 YTeHune/naveHeHne napamerpa
npu cpabatbiBaHUM 3aLLMUThI MO
NPeBbILLEHMNIO MYCKOBOTO TOKa

27 MapameTp F29 - peiicteue Ot0po7 YTteHune/nameHeHne napameTpa
npu cpabarbiBaHWUM 3aLLUThI MO
npesbILeHno paboyero Toka

28 Mapametp F30 - gevictere npu Ot0po7 YTteHune/n3ameHeHne napameTpa
cpabatbiBaHWM 3aWnTLI NpK
nepekoce a3

29 MapameTtp F31 - gencteue npu OT10p07 YTeHne/m3ameHeHve napamertpa
cpabaTbiBaHMM 3aLWMThLI NpU
XOMOCTOM Xofe

30 MapameTtp F32 - perictere npu Ot0po7 YTteHune/nameHeHne napameTpa
cpabaTbiBaHMM 3aLWUTbI NpU
notepe BbIXOAHOW hasbl

31 Mapametp F33 - gencreue npu O10p07 YTeHune/naveHeHne napamerpa
cpabaTbiBaHUM 3aLWMThI NpU
KOPOTKOM 3aMblKaHWK Ha BbIxoae

32 MapameTp F34 - s3bik Ot0po7 YTteHune/nameHeHe napameTpa

33 MapameTp F35 - BbIGOP O10p07 | YTeHue/naveHeHune napamerpa
YHKLMKN ANs Hacoca

34 MapameTtp F37 - O10p07 | YTeHue/navmeHeHune napamerpa
aBTOMaTuyeckuii cépoc

35 MapameTtp F38 - yctaHoBka O10p07 | YTeHue/navmeHeHune napamerpa
napons

36 MapameTp F39 - Bpems pabotel | OT0 Ao 7 | Tonbko YTeHue

37 Mapametp F40 - konunyecTso Ot0po7 Tonbko YTeHne
nyckoB
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39 Mapametp F42 - Bpemsi Otr0po7 YUTteHune/n3ameHeHne napameTpa
aBTOMaTUYeCKoro nepesanycka

99 Mapametp F43 - Bepcusa MO Ot0po7 TonbkKo YTeHne

406 YnpasneHue nyckom/octaHoBom | Ot 0 go 7 YUTteHune/m3ameHeHne napameTpa
0x0001 Myck

0x0002 Peseps

0x0003 Cton

0x0004 C6poc oLmbkm

MapameTpbl MOHUTOPUHTa

100 CocTtosHue YN Otr0pmo7 TonbKo YTeHne

: [oTOB K paboTte
: Myck

: Pabota

: OctaHoB

: Owwubka

101 TekyLias owmbka Otr0po7 : HeT ownbok

: O6pbIB BXOAHOW (hasbl

: O6pbIB BbIXOAHOW (hasbl
: Meperpyska 3

: Meperpyska no Toky B
npouecce paboTbl

5: MNpeBbiLLIeHMe NycKOBOro Toka

A OWON =20 00 WN =2 O

6: MNMoTepsi/HeQOCTaTO4YHOCTb
Harpysku

7: MNepekoc a3

8: BHewHssa owmnbka

9: MNMoBpexaeHune TupucTopa
10: BHyTpeHHsst oumbka

11: HensBecTHasa owwmnodka

102 BbixogHom Tok Or0pmo7 Tonbko YTeHne
103 Pe3seps Ot0po7 Tonbko YTeHMEe
104 Toka chasbl A Ot0po7 TonbKo YTeHne
105 Tok dpasbl B Ot0po7 Tonbko YTeHne
106 Tok pasbl C Ot0po7 Tonbko YTeHne
107 MyckoBow Tok, % Ot0pmo7 Tonbko YTeHne
108 Mepekoc a3 O10p07 TonbKo YTeHne
109 YacToTta Or0pmo7 Tonbko YTeHne
110 [MocnepoBatenbHOCTb has Ot0po7 Tonbko YTeHne
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XypHan owmn6ok

XypHare

300 MepBas owmnbka B xypHane Ot0po7 TonbKko YTeHne
301 Btopas ownbka B xypHane Otr0po7 Tonbko YTeHne
302 TpeTbsi olwmbka B XypHane O10p07 TonbkKo YTeHne
303 YeTtBepTas owmbka B XypHane Otr0po7 Tonbko YTeHne
304 Matas owmnbka B XypHane Or0po7 Tonbko YTeHne
305 LLlectasi owmbka B xypHane Or0pmo7 Tonbko YTeHne
306 Cepgbmas owmbka B XypHane Otr0po7 Tonbko YTeHMe
307 Bocbmas owmbka B xypHane O10p07 TonbKo YTeHne
308 [esiTas owmnbka B XXypHane Otr0po7 TonbKo YTeHne
309 [ecartas owmbka B XypHane Or0po7 Tonbko YTeHne
310 OpavHHaguaTtas owmnbka B Or0pmo7 TonbKko YTeHne
XypHare
31 [BeHaguatas owmnbka B Otr0po7 Tonbko YTeHne

10.4 3azeMmneHne U aKpaHUpoBaHue

PekomeHgyeTtcs

NCMNomnb30BaTb  3KPaAHWPOBAHHbLIN
3alMTHBLIM 3KpaHoM. [1Ba KOHLa akpaHupytoLlero kabensi cnegyeT NOAKMYUTb B TOUKY
3a3eMIALLEro yCTPONCTBA UMK B 3aLLMUTHYO TOUKY Kabens 3aseMneHus.

10.5 MNoakniovyeHne TepMUHaTopa

Ona onvHHBLIX Kabenei, KoTopble MOryT Bbi3blBaTb MOMEXM, criedyeT YCTaHOBUTb
cornacyoLive pes3ucTopbl (TepMUHaTOpPbl) Mexay UH(OPMAaLMOHHLIMI NPOBOAAMU Ha

oboux KoHUax kabens RS485.

ConpoTvBneHne JOMKHO coBnagaTk C conpoTusneHnemM kabens (06ei4Ho 120 Om).

kabenb «BuUTas

He pekomeHayeTcs MCNonb3oBaTb MPOBOSIOYHbIE PE3NCTOPSI.
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MaBa 11. lononHuTenbHbIe onuuu

11.1 MoKpbITHE NTAKOM 1 KOMMAayHAOM

basosoe NOKPbITUE NneYaTHbIX NNaT - Knacc C2C: NPUMEHAETCA B MeCTax C HopMaribHbIM

YPOBHEM 3arpsi3HSOLLNX BELLECTB.

Mpn paboTte ob6opygoBaHMA B 3KCTpeMarbHbIX (arpeccuBHbIX) pabounmx cpepax
peKoMeHAyeTcs AONOMHUTENbHas 3alimMTa — creumarnbHOe MOKPbITUE MevaTHbIX nnar

JTakKoOM uUnm KomnayHaom.

JaHHas onuusa siBnsieTca HauGornee ONTUManbHOW Ans oGecrneyeHus HageXHOCTU
paboTbl YacTOTHLIX NpeobpasoBaTeriel UMM YCTPOMCTB MIAaBHOTO MycKa B XKECTKMX
YCINOBUSIX U NMpY BO3AENCTBUM APYrUX arpeccrBHbIX (DaKTopoB (Brara, Mbifb 1 T.0.).

KomnayHp

Mpn pabote o6opyooBaHuA B SKCTpPeMarnbHbIX
(arpeccuBHbIX) pabounx cpegax pekoMeHOyeTcs
OONOMHUTENbHaa 3awuTa: crneumanbHoe MoKpbITve
neyatHbix nnat  KomnayHgom. [laHHaa  onuus
SBNSIeTCS Hambonee onTumanbHoW Ans obecneyeHus
HagexXHOCTM paboTbl YaCTOTHbIX MpeobpasoBaTenen
UNN YCTPOWCTB MMaBHOMO MyCcka B XECTKMUX YCNOBUSAX
M MpU BO3OEWNCTBUMU APYrMX arpeccuBHbIX (DaKTOpOB
(Bnara, nbinb 1 T.N.).

MpeumywecTBa:

e [loBbilleHHas  MexaHW4yeckas  YCTOMYMBOCTb:
3a(heKkTMBHO 3awmiLaeT oT BMOpaLuiA, BO3HMKAIOLLMX
B npouecce paboTbl.

» Bblcokasi TennooTgava: ycTpOMCTBO He HarpeBaeTest
B npouecce akcnnyatauuu. lNMpoaneHne cpoka cnyxobl
obopynoBaHus.
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JIak

MoKpbITME NakoM pekoOMeHAYETCSA ANA NpeAoTBpaLleHns
nospexaeHun un pecdopmauuin nnat npu pabote B
3anbifieHHbIX  pabounx cpejax. BHe 3aBucumocTu
OT TSKECTW HarpysoK, [AOMOMHUTENbHOE 3alMTHOE
NOKPbITUE MO3BOMSET HE TOMbKO MOBLICUTH MPOYHOCTb
pagMoanemMeHToB, HO W MPOANUTb CPOK  CryXObl
obopynoBaHua B uernom. Jlak HagexHo 3awuwiaet
npeobpasoBaTenb 4YacToTbl UMW YCTPOWCTBO MIIABHOIO
nycka oT nbiln, 4to obecneumBaeT GecnepeboviHyo
paboTy npon3BoacTBa.

MpenmywecTBa:
* YCTONYMBOCTb K MbINN.

* Bbicokasi MexaHn4yeckasi MpPOYHOCTb Pagno3IeMEHTOB
Ha neYyartHbIX nnartax.

« TMpoaneHue cpoka crnyx6bl 06opyaoBaHus.
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