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BeepeHue
Bnarogapvm Bac 3a npuobpeTteHune ycTporcTea nnaBHoOro nycka cepumn SBIM.

HaHHas cepus ncnonb3yetca Ans ynpasneHus pasnuuHblM obopyaoBaHvem Ans
aBTOMaTM3auumM npouecca npoussoacTea. [lleped Hayvanom paboTbl BHMMATENbHO
n3y4ymTe HacTosiLlee pyKoBOACTBO. HapyLleHne ykasaHHbIX B pyKoBoAcCTBe TpeboBaHui
3KCMfyaTaumMm MOXeT MNPUMBECTM K BO3HUKHOBEHWIO HEWCNpaBHOCTEN, OTKa30B,
COKpaLLEHMIO CpoKa 3KcnnyaTaummn obopyaoBaHns nin gaxe K HaHECEHMIo TpaBMm.

YcTaHOBKY M BBOA B 3KCMnyaTauuio Bcerga crnefyeT nnaHMpoBaTb M BbINOMHATL B
COOTBETCTBUM C MECTHbIMWU 3akoHamu 1 Hopmamu. INSTART He npuHMMaeT Ha cebs
HMKaKnx 006513aTenbLCTB B CyYae HapyLLeHUIn MEeCTHOMO 3aKOHOA4ATENbCTBA U/UNn Apyrux
HopMm u npaswn. Kpome Toro, npeHebpexeHne HOPMaTUBHLIMWA OOKYMEHTaMN MOXET
cTaTb MPUYMHONM HenonagoK NPYBOAA, Ha KOTOpble HEe PacnpOCTPaHSIETCA rapaHTus
N3roToBUTENS.

B cnyyae Heo6xoaMMOCTWN KOHCYNbTaLMM MO UCNOMb30BaHMIO YCTPOWCTBA MaBHOMO
nycka Wnu CcepBUCHOMY OOCMYXMBaHWIO YCTPOWCTB obpaTuTecb B TEXHWYECKYH
nopaepxky OO0 «MHcTapT».

Mpv BBOAE B 3KCMNyaTaLMio BbINONHUTL Creaytoline AeNCTBUS:
1) BbINONHWTBL NPUEMKY U OCMOTP:
- LlenocTHoOCTb n3genus n KOMMNEKTHOCTb COMMacHO Nacnopry.

- COOTBETCTBYET I HOMMHAINBHOE 3HAYEeHWEe, YKadaHHOe Ha NacnopTHoNM Tabnuuke,
3HaYeHWI0, YKa3aHHOMY B BalLEM 3aKase.

2) TlNpoBepuTb COOTBETCTBME CETEBOrO MNUTAHWS U HOMUHAmbHbIX MapamMeTpoB
anekTpoABUraTens AuanasoHy HanpsKeHUsi CUITOBOIO NMUTaHKUS.

3) BbinonHntb YCTaHOBKY U noAkKnk4yeHne B COOTBETCTBMM C peKoMeHOdauunsamu,
YKa3aHHbIMU B rmaBse 3 HacTosLwero pykoBoAcCTBa.

4) BbINonHUTE NapaMmeTpupoBaHme B COOTBETCTBUM C TEXHONOrMYECKUMM ycrnoBuamMun.

B cny4yae BbldBl1EHUA HapylleHUA OAHOro U3 MyHKTOB HeMeaNeHHO CBAXUTECb C
npoussoaunTenem nnu Bawwum NOoCTaBLLUMKOM.

MponssoguTens ocTaBnsieT 3a cobon npaBo UAMEHATb TeXHN4YeCcKne napameTpbl U
yCcnoBua NCNonb3oBaHUA 060py/:103aHM;1 6e3 npeanBapuTenbHOro yseoMneHuns.



Masa 1. O6wWwue cBegeHus

YcTpolicTeo nnaeHoro nycka cepuv SBIM npeacraesnset cobor KoMmnakTHoe LM poBoe
peLleHne KHKHOrO doopmMata Ans NNaBHOro Nnycka aCUHXPOHHBIX 3rekTpoaBuratenen
C KOpPOTKO3aMKHYTbIM POTOPOM Mpu BXOOAHOM TpexdaszHoM HanpsbkeHun 342-440 B.
MpenocTtaBnsieT onTUMarnbHbIA HA00OP PYHKUMIA 3alnTbl ABUratens ans obecrnevyeHus
HaZEXHOW NPON3BOANTENBHOCTN YCTAHOBOK.

[wnana3oH mowHocTten cepun SBIM: ot 0.4 kBT go 115 kBT.

1.1 HomeHknatypa usgenumn

Moxanyicta, nNpoBepbTe YCTPOWCTBO A0 MPUMEHEHMSI HA MpeameT OTCYTCTBMS
BHELLUHMX MOBPEXOEHUI M COOTBETCTBMS 0003HadeHus ycTpoicTBa Bawemy 3akasy.
Hagnucb Ha 3aBogckon Tabnuyke: Hanpumep, SBIM-5.5/12-04.

YcTpoWUcTBO NAABHOro nycka cepuu SBIM

Moaenb

SBIM-5.5/12-04

BxoaHoe HanpsxeHue,UBx

3 ~342..440B 50/60 Iy + 2%

MowHocTb, KBT

5.5

Tok, A | 12.0
00000000000000000
Cucrtema o603Ha4veHus:
XXX -Y/Z-U +
1 2 3 4

1. Cepus 5. Mnatbl pacwwmpenns (onums ana Y cepum SNI)
2. MouHocTb (kBT) 6. [lononHuTensbHoe 3alUTHOE NOKPLITME NNaT fakom
3. Tok (A) 7. 3almMTHOE MOKPLITUE MNaT KOMMayHA0M

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



1.2 MogenbHbIN pag

Moagenb

MowHocTb, KBT

HomuHanbHbIN TOK Npu
NoAKMIOYeHUN «B NIMHUIO», A

Bxopa: 3 casbl, 342-440 B (+5 % He 6onee 20 mc), 50/60 Ny +2 %

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

0.4
0.55
0.75

1.1

1.5

2.2

3.0

4.0

5.5

7.5

1
15

18.5

22

30

37

45

55

75

90

115

1.2
16
2.0
2.6
3.6
5.6
7.2
9.0
12
16
22
30
37
44
60
74
90
110
150
180
230



1.3 TexHn4YecKne xapakTepucTUKu

HanpsibkeHue nutaHusa n
AnanasoH MolyHoCTeln

YacToTa anekTponutaHus

MpumeHsemble
anekTpopBuraTenu

YacTtoTa nyckoB

MyckoBoe HanpsxeHue
OrpaHuyeHne NycKoBOro TokKa
Bpems nycka

Bpems ocTtaHoBa

MakcumanbHbIn pabounii Tok

Pexxum nycka

Pexumbl octaHOBa

Hanuuue o6BogHOro
KOHTakTopa (6annac)

Tun nogknioyeHus K
MuTaHue nnatbl ynpaBneHus
BcTpoOeHHbIN UCTOYHUK
nuTaHus

PeneitHble BbIxoAbl

Bxoabl ynpaBneHus
AHanoroBbIf BbIXoA
KoMMyHMKaLMOHHBIN NpOoTOKON
DYHKLMU 3aLUNTDI

3awuTHoE NOKpbITUE NnaT

CTteneHb 3aWUThbI

BHelwwHue ycnoeusa

Cucrtema oxnaxaeHus

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

50/60 'y £ 2 %
TpexdasHble aCUHXPOHHbLIE C KOPOTKO3aMKHYTLIM POTOPOM

He 6onee 10 pa3 B yac (He 4Yalue 1 pasa B 6 MUHYT)
30-80 %
200 - 600 %

1-120c¢c

0-60c

50 - 600 %

- TOKOOrpaHuyeHue

- paMna o HanpskeHuto

- OCTaHOB NO nHepuun

- NNaBHbIA OCTAHOB
BcTpoeH

"B nuHuio"
230 B, He3aBMCMMOE OT CUTOBOW YacTu

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

no 15«kBt: 1 (250 BAC no 3 A; 30BDC no 3 A)
oT 18,5 kBT: 2 (250 BAC no 3 A; 30 BDC no 3 A)

3 undpoBbIX

Her

ModBUS RTU

OnTUMarnbHbIM KOMMIIEKS 3aLuT
C2C 6asoBoe, C3C onuus

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

Pa3wmelueHvne Ha Bbicote go 1000 m. lMpu pasmelleHVUn Bbile
1000 m cneqyeT UCNonb30BaTb YCTPONCTBO BOMbLUE MOLLHOCTU.
TemnepaTypa OKpyxatoLwlero Bosayxa - B uHTepsane ot -20 go
+50 °C, BnaxHocTb Bo3ayxa - He 6onee 90%, 6e3 KoHAeHcaTa.
Pa3wvelueHne ycTpoictBa - B MOMELEHMM C  XOpOLUEW
BEHTUNALMEN, NPU OTCYTCTBUM KOPPO3NOHHO-AKTUBHBIX BELLECTB
1 3NEKTPONpPOBOASLLEN Nbinn. Bubpauuv He AOMKHbI NPeBbILLaTh
0.5G.

no 15 kBT: ectecTBeHHOE OxNnaxaeHne BO3AYyXOM
oT 18,5 KBT: npuHyauTensHoe oxnaxaeHne



1.4 BHewHun Bna n rabaputHble pasmepbl

Mopgenb 1 Mopgenb 2 Mopgenb 3 Mopgenb 4
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Cxema modenu cepuu SBIM (modernb mowHocmbio 45-75 kBm)

Cxema modenu cepuu SBIM (modenb mowHocmbto 90-115 kBm)

9 instart-info.ru



Tabnuua 3 - MabapuTtHble 1 ycTaHOBOYHbIE pasmepbl cepun SBIM

Bec | MabapuTHble pa3mepsbl YcTaHOBO4HbIE pa3Mepbl
Moaenb (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 45 151.5 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 1.5
SBIM-30/60-04
2,5
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 21 419 214 160 372
SBIM-115/230-04



Maea 2. O6wWwure Mepbl NPefOCTOPOXHOCTU

B oTBETCTBEHHOCTb NONbL30BaTENS BXOAUT npoyYTeHne N NOHMMaHne Bcex VIHCprKLl,I/II7I
B OaHHOM pyKoBOACTBE BMJ1I0Tb OO0 YCTAaHOBKWU, UCMNOJSb30BaHUA WUIKU O6CJ'Iy)KVIBaHVIF|
yCTpOVICTBa nNaBHOIO nycka; crneaoBaTtb npasunam 3ﬂeKTpO6eSOI'IaCHOCTVI, BKIto4asa
ncnonb3oBaHUA  COOTBETCTBYHOLLEro  3alMTHOro o6opy,u.osaH|/|$| n nonyveHune
HeO6XOD,VIMbIX KOHCYﬂbTaLWIVI nepen ncnosib3oBaHMeEM 3Toro O60py,D.OBaHI/1Fl crnoco6om,
OTNIMYHBIM OT ONUCAHHOIo B JaHHOM pyKOBOACTBeE.

BHumaHue!

Mcnonb3oBaHne 3TOro cuMBOMa B [JaHHOM PYKOBOACTBE HamnoMWHAeT
nonb3oBaterto o cobnoaeHnn ocoboro BHUMaHNUSA kacaTenbHO YCTaHOBKM U
paboTbl 06opyaoBaHuMS.

OnacHocTb!
HecobnioneHne TpeboBaHWii NpY BbIMNOMHEHUM AAHHOW onepaumn MOoXeT
NPUBECTU K TSHKKAM TpaBMaM W NeTanbHbIM NOCNeACTBUSAM.

3ameuaHue
— YCTPOMCTBO NMaBHOMO rMycka MOXET OblTb OTPEMOHTMPOBAHO TONbKO
—_— YMOTHOMOY€EHHBIM CEepBUCHbIM rnepcoHarom. CamocTosiTensHas
— MoaudUKaums yCTpONCTBa NaBHOTO Mycka UM PEMOHT NMPUBEAET K CHATUIO

rapaHTUHbIX 06A3aTeNbLCTB C YCTPOUCTBA.

2.1 Mepbl NpefoCTOPOXKHOCTHU

MpeaynpexaeHne 06 onacHOCTU NONyYeHUs1 3MEKTPUYECKOro yaapa
[lo Tex nop, noka WCTOYHMK NUTAHUA MoAkntodeH (BKIoYas criyydau, Koraa
Y B owmnbKe UM HAXOAUTCS B PEXMME OXMAAHUSA KOMaHAbl), BXOAHbIE U
BbIXOZHbIE TOKOBEAYLLME LWMHBI HAXOAATCA NMo4 HanpsXKEHUEM.

Kopotkoe 3ambikaHue

B crnyyae cepbe3HoM neperpysku 1 NosiBNeHUst KOPOTKOTo 3aMblkaHus, paboTa
YCTpOICTBa NMaBHOrO Mycka [ofkHa OblTb HEMEeANeHHO npekpalleHa.
Mocnenywowwmini BBOA B 3KCMMyaTauuio OCYLUECTBASIETCS TOMbKO Mocne

KOHCynbTauum ¢ TEXHUYECKON NOAOEPKKON.

3asemneHue

B oTBeTCTBEHHOCTbL nonb3oBaTenst (UNM YenoBeka, 3aHUMaLLUMCS
MOHTaXXOM ¥ nogkntoveHnem YTIM) BXoauT NOAKMIOYEHME 3a3eMIiieHus B
COOTBETCTBUM C MECTHLIMU CTaHAApTaMu 31eKTpo6e3onacHoOCTU.



Ob6ecneuyeHune b6esonacHoCcTH

* B HeKkoTOpbIX YCTaAHOBKAaX, Crly4YawHbIA 3amnyck MOXeT MpuBecCTn K
NOBbILLEHHOMY PUCKY MEPCOHana Unu K NoBPeXAEHNIO ABWXKYLLMXCH MaLUWH.
B Takux cnyvasx, peKoMeHAyeTCsl K UCTOMHWKY MUTaHWs, MNOAXOASLEMY K
Y, ycTaHOBUTb WM30MMPOBAHHbLIN BbIKMOYaTENb W YCTPOWCTBO 0bOpbIBa
uenu (HanpyumMep, CUMOBON KOHTaKTOP), KOHTPONMPYEMblE Yepes3 BHELLHIO
cuctemy 6e30nMacHOCTM WNKM C MOMOLLBIO MPOrpaMMUPyEMbIX PeneiHbIX
Bbixogos YII.

* YII “mMetloT BCTPOEHHbIE CUCTEMbI 3alUUThbl, KOTOPblIE MOMYT OTKIIOYUTb
YT B cnyyae owmnbokK 1, Takum 06pa3oM, BbINONHUTL aBapUHYH OCTaHOBKY
asuratensi.

O6Lwme Mepbl NPeAOCTOPOXKHOCTN

+ [o Hayana npuMeHeHWs BHUMAaTENbHO O3HAKOMLTECh C HacTosLeln
WHCTpYyKUMeWn

* K paboTe no ycraHoBKe 1 aKcnyaTaumum yCTporMcTBa AOMKEH AOMYyCKaTbCs
TOMbKO KBaNUMULMPOBaHHbLIN 1 0BYYEHHBIN NepcoHan

* Y6eauTech B TOM, YTO NapameTpbl yCTPOMNCTBA COOTBETCTBYIOT NapaMeTpam
anekTpoaBuraTens

+ 3anpeLuaeTca NoakoYeHNe eMKOCTHOWM Harpysku K BbIXOAHBIM KIieMmam
(U, V, W)

+ [locne noOAKMIOYEHUss MecTa CUMOBbIX COEeOVMHEHUA [OMKHbI ObiTb
3aM30M1pPOBaHbI

* MNpn BbLINOMHEHNN PEMOHTHbIX U NpodunakTMyeckux pabot ycTponcTeo
[OIMKHO BbITb OTKMIOYEHO OT CEeTU M AneKTpoaBUraTens

* YCTpPOWCTBO MMaBHOrO Mycka He MOXEeT OblTb WUCNOMNbL30BaHO Kak
pasbeayHNUTeNb Lienu Unm nsonvpytoLlee yCTponcTeo

* He gonyckaetcst nonagaHue Bnarv BHyTPb YCTPOWCTBO

+ 3anpelyeHo ucnonb3oBaTb YCTPOWCTBO MIABHOTO Mycka COBMECTHO C
KOHAEHCATOPHLIMU YCTaHOBKaMU

2.2 YTnnusaumsa

SBIM He copepxaTt gparoueHHbIX METanmoB, HO AOMMKHO OblTb YTUNM3NPOBAHO Kak
ANEKTPUYECKUIA UITN NEKTPOHHBIN MyCOp B COOTBETCTBUM C MECTHBIM AENCTBYOLUM Ha
JaHHbIA MOMEHT 3aKOHOOaTENbCTBOM.



2.3 YcnoBus akcnnyatauum

Yb6eoutecb, 4YTO CTENeHb 3aliuTbl YCTPOWCTBA NMABHOrMO Mycka COOTBETCTBYET
ycrnoBusiM aKkcnnyartaumu. HecobniogeHne TpeboBaHU K YCNOBUSIM  OKpYKatoLLei
cpeabl MOXET NPMBECTU K COKpaLLEHMIO cpoka cnyxob Y.

CreneHb 3awmtbl IP20 obo3Havaet, yto kopnyc YII 3awmuiaer oT nonagaHus
BHYTPb NPegMEeTOB AMamMeTpoM, npesbiaowmm 12,5 mm, u gnuHon Gonblie 80 M,
HO MpUW 3TOM He NPenATCTBYET MoNagaHuio B HEro Bnaru (Ooxas, Kanenb KoHaeHcaTa,
CTpy® BoAbl U Ap.).

PekomeHayeTca ycTaHaBnuBaTb (UILTPYHOLLME YCTPOWCTBA B MeCTe NpuToKa
BO34yXa B Cllydae CUITbHOIO 3arps3HeHnsi BO3dyxa Mbifibio.

HopmanbHass  TemnepaTtypa  OKpyxawwen cpedbl AN UCMOMb30BaHMSA
npeobpasoBarens 4acTtoTel coctaensiet -35 °C~55 °C.

B mectax, rge BbicoTa Hap ypoBHeM mopsi npesbiwaetr 1000 M 1 oxnaxaeHwe
YMEHbLUAETCA WM3-3a pPaspexeHHOCTW Bo3gyxa, HeobxoOAMMO YYWUTbIBaTb CHUXKEHUe
HOMUHanbHbIX Xapaktepuctuk YIrl.

2.4 YcnoBusa xpaHeHus

Mpwv AnUTENLHOM XpaHeHUM HEOBXOANMO YUMTLIBaTL Criedylolme pekoMeHaaumnu:
1. XpaHuTb NpeobpasoBaTesib 4YacTOTbl B OPUIMHANIbHOM yNaKoBKe.

2. YcnoBusi xpaHeHus B Tape Ha cknage U3roToBUTENS U NoTpebuTenst OOMmKHbI
cootBeTcTBOBaTh ycnosusam 1 no MOCT 15150-69. B Bo3gyxe He JOMKHbI
NpUCYTCTBOBaTb arpeccuBHbIE NpUMecK, TemnepaTypa xpaHeHus -20 ...+60°C.



Masa 3. YcTaHOBKa U nogkntoyeHune

3.1 NoagknioyeHne cUNOBOW YacTU M 3a3eMreHuns

Tabnwuua 4 - lonycTumble pacCTOSAHUSA NPU MOHTaxXe

[1ns Bcex TMnopa3mepoB AOMNYCTMMOe paccTosiHue mexay YT 50 mm no BepTukanu
[ns Bcex TMnopa3mepoB fonycTumoe paccTtosiHue mexay Y 10 mm no ropusoHTanm

[ns Bcex TMNnopa3mepoB AoNyCcTMMOe paccTosiHue mexay YT go gsepubl wkada
ynpasnexHus 10 mm

4 YcTponcTea nnasHoro nycka MOXeT ObITb YCTaHOBJIEHO TOJ1IbKO B BEPTUKaANIbHOM
nonoxeHun

5 Donyckaetcs MoHTax YTl 6e3 3a3opa No ropM3oHTanu npu ycrnosun Temneparypbl
OKpy>KatoLen cpefbl He Bbilwe 40 °C

>50Mm

>10Mm >10Mm

>50Mm

Puc.3. BapuaHmsi MOHmMaxa: ¢ 3a30pom (criesa) u b6e3 3azopa (cripasa)

3.2 Tunbl NOAKNIOYEHUA INEKTpoaBUraTens

YCTPONCTBO NnaBHOMoO nycka Moxet ObITb MOOKMIOYEHO TOMbKO «B JUHUION. Mpwn
3anycke anekTpoasurartens obsizaTenbHO BBOAUTCS napametp FO1 (HOMI/IHaJ'IbeIﬁ TOK
SﬂeKTpO,D,BVIFaTeJ'IH).

Hwxe npuBegeHa cTaHOapTHasi cxema MOAKMOYEHUS ABUraTensl «B JIMHWIO» AN
YCTPOWCTBA NMaBHOIo NMycka CO BCTPOEHHbIM 06BOAHLIM KOHTaKTOpoM cepun SBIM.



Puc.4. Cxema rnodkmodeHus1 dgusamernsi «8 fIUHUK» 055 ycmpolicmea nnasHoeo nycka cepuu SBIM

3.2.1 CeTeBOW aBTOMaTUYECKUN BbIKNo4YaTenb

ABTOMaTMYECKMI BbIKIOYaTENb YCTAHABMMBAETCS CO CTOPOHbI MUTAIOWEN CETU U
npeaHasHayYeH Ons OTKIHYEHUS CEeTU NMPU BO3HMKHOBEHWM HeucrnpaBHOCTel. Takke
MOXeT GblTb aBTOMAaTUYECKUI BbIKIHOYATENb C HE3aBUCUMMBIM pacLenuTenem, KoTopbii
MOXET KOHTPONMPOBAaTLCS C MOMOLLbIO BbixoaHbIX pene Y. MoaGop BbINonHsAeTcs no
HOMVHaIIbHOMY TOKY C XapaKTepUCTUKOMN He Huxke C.

3.2.2 Ucnonb3oBaHue YKPM

MpumeHeHne YKPM cOBMECTHO C yCTPOMCTBOM MNSIABHOMO NMycka BEAET K UMMNYIbCHbIM
konebaHuam B anekTpudecknx cuctemax. Yl B aToM criyyae BbI3biBaeT yBENUYEHWe
TOKa PE30HaHCHOW rapMOHUKM, a Takke YXYALIEHNE NUTAKLLEro HanpsXKeHNUst, YTO MOXET
npueecTn k cbosm B pabote o6opyaoBaHWS 1 faxe BbIXOAY M3 CTPOS.

B cBs3M ¢ 3TMM HEO6X0AUMO NPesyCMOTPETL AN 3aLLMThl YCTPONCTBA NPUMEHEHNE
cneumanbHbiX ((OUNLTPYHOLLKMX) PeakTopoB NN Apoccenen 3awmTHbIX (Mnbo gpyroro
JononHuTensHoro o6opyaoBaHusl, pekoMeHAoBaHHOTO npounssogutenem YKPM).

3.3 Knemmbl ynpaBneHus

Puc.5a. lNodknroueHue knemm ynpaeneHus cepuu SBIM mowHocmbto 0o 15 kBm



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

Tabnuua 5 — OnucaHue knemM ycTponcTea nnaBHoro nycka cepuv SBIM

OGo3Ha4eHue Onucanune
KnemMm

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

u,v,w BbixogHble knemmbl. [pegHasHayveHbl A4ns noaknoveHns 3-ga3Horo aCUHXPOHHOTO
anekTpoaBsuraTens

IPE Knemma npegHasHayeHa ans noaknioYeHust 3a3eMneHns

TA-TB-TC Mporpammupyemblin penenHbii Beixog. TA-TB — HopManbHO 3akpbiTbil KOHTaKT, TA-TC —
HOpMarbHO OTKpbITLIN. HacTpanBaeTcs napametpamu FO8 n F09. XapaktepucTtuku: go 250 B
nepemMeHHoro Toka, He 6onee 3 A; fo 30 B noctosiHHoro Toka, He Gonee 3 A.

RA-RC MporpammupyeMblii peneHblii Boixoa. Hactpausaetcst napametpamu F10 n F11.
XapakTtepucTtuku: go 250 B nepemeHHoro Toka, He 6onee 3A; fo 30 B nocTosiHHOro Toka, He
6onee 3 A.

DI3 Henporpammupyembii LndpoBoii BXoA BHeLLHel olwnbku. BapyuaHTel nogkniodeHns
[BYXMPOBOAHOIO UMW TPEXNPOBOAHOIO YNpPaBneHnst NPeAcTaBneHbl HUXe.

DI2 Henporpammupyembii LudpoBoi BXxoa ocTaHoBa. BapuaHTbl NoakntoyYeHns ABYXNPOBOAHOIO
VNN TPEXTIPOBOAHOTO YTNPaBeHUs NPeACTaBNEHbI HUXE.

DI1 Henporpammupyembin LndpoBoii BXxoa 3anycka. BapnaHTbl NOAKMIOYEHNs ABYXMPOBOAHOMO
WM TPEXNPOBOAHOTO YNpaBneHns NpeacTaBneHbl Huxe

12VI24V* Mutanune 12V/24V DC (obwas Touka ans DI)

A1, A2 MopkntoyeHne He3aBUCKMMOTO NUTaHWS NnaThl yrpasnexHus 230B AC

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

*12V — gns mofenen go 15kBT, 24V — ana mogenei ot 18,5kBT

Puc.6. [lgyx- u mpexnpo8odHoe NoOK4eHUe

16




He nopaBaiTe BHelLHee HanpsikeHWe Ha BXOAbl YNpaBReHMs,
[JaHHble BXOAbl 3anuUTbIBAOTCSI OT BCTPOEHHOMO UCTOYHUKA MUTaHWA
Ha 12B/24B wn akTMBMpYHOTCA NyTEM 3aMbIKaHWS CyXOro KOHTaKkTa Ha
knemmy 12V/24V.

Bce cnaboTouHble kabenu ynpaBneHus OOMMKHbI ObiTb MPOMOXEHbI
OTAENbHO OT CUMOBOWM NNHUN MUTaHWUS BO n30exaHne HaBOAKU MOMEX
N NOXHbIX cpabaTbiBaHWiA curHana.

3.3.1 NMpoknaaka kabenen. O6wWMe npaBmna

Mopbop cunosoro kabens pekoMeHAyeTCA BbIMOMHATb MpU  cobnogeHun
YCMOBUA MECTHBIX HOPMAaTMBOB MO TEXHWKe 6e30MacHOCTU, HaNPSHKEHWIO NUTaHUS U
HoMUHanbHoMy Toky YT ¢ y4yeToM TpeGoBaHuii No aKcnnyaraumm.

Kabenb anekTpogsuratens criegyeT MNpoknaabiBaTe HA PacCTOSHUM OT OCTasbHbIX
kabenen. Kabenu anekTtpoasuratene HECKOMbKMX MPUBOAOB MOXHO YKnablBaTb
napannensHo u psgoMm apyr ¢ apyrom. Kabenb anekrtpogsuratens, kabenb nutaHus
n kabenu ynpasneHusi peKoMeHAYeTCst NpoknagpiBaTb B pasHblX KabemnbHbIX MoTKax.
B uenax CHWKeHMS YpPOBHS 3MeKTPOMAarHWTHbIX MOMEX, BbI3BaHHbIX WMMYMbCHBIM
XapaKTepoM BbIXOOHOIO HaMpspKeHWst NpvBoda, He cnefdyeT NpoknagbiBatb kabenb
ABuraTtensi napannensHo ApyruM kabensim Ha NpOTSPKEHHBIX yYacTKax.

Mepeceyenne kabenewn ynpaBneHus 1 CUMoBbix kKabenen cnegyeT BbINOMHATL NMog
yrnom, Kak MoxHo 6onee 6nmskum k 90 °. He pgonyckaeTcss npoknagka NoCTOPOHHMX
kabenen yepes npueoa. KabenbHble NMOTKU OOMKHBI MMETb XOPOLLYHK 3MEKTPUYECKYHD
CBSA3b APYr C APYroM M C NPOBOAHMKAaMU 3a3eMreHuns. [nsa ynyyleHus BolpaBHUBaHUA
noTeHumnana MOXXHO Ucnonb3oBaTb CUCTEMbI alMmltOMUHUEBDBIX KabernbHbIX NOTKOB.

Puc. 7. paghuyeckoe npedcmaeneHue paccmosiHuli mexdy kabensmu



3.3.2 BbIbop kabeneun ynpaBneHus. dKkpaHUpoBaHue

Bce kabenu ynpasneHna OOJKHbI ObITb 9KpaHMPOBaHHbIMW. ,D,J'Iﬂ HW3KOBOJIbTHbIX
LIMEPOBLIX CUrHANOoB MNyulle BCero NoaxoanT kabernb C ABOVHBIM 3KpaHOM (puc. 8 «Ay),
OAHaKoO MOXXHO MUCMNOoJfb30oBaThb U kabenb TMna «BUTas napa» ¢ O gHUM 3KpaHOM (pVIC. 8
«B»).

s

Puc. 8A Puc. 86

3.3.3 Noaknio4veHne Ha wuHy RS485. PekomeHpauunm no
NOAKITHOYEHUI0

* MicnonbayinTe akpaHMpoBaHHbIV Kabenb, cogepallmin ABe BUTbIE Napbl.

» CoeguHuTe cooTBeTCcTBYOWME noTeHumans (0 B).

* MakcumanesHasa gnvHa nuHum — 500 meTpoB.

* MakcmanbHasi grivHa oteeTBreHnss — 20 MeTpoB.

» lNMpoknagka kabenen: npoknagbiBanTe ceTeBOW kabenb OTAENbHO OT CUMOBbIX
kabenen (no kpaniHen mepe, Ha pacctosHum 30 cMm); ecrnu HeobxoauMO, BbINOMHANTE
nepeceveHus Nog NpsMbIMU yriamu; NoAKMoYanTe akpaH kabens K kKnemme 3azemMneHns
Kagoro noakrntovaemoro npubopa.

* [NoakntounTe TEPMUHATOPLI JIMHUK K KaXaoMy 13 ABYX KOHLOB JNTMHUN.

3.3.4 Kabenb naHenu ynpaBneHus
. ﬂJ'IMHa kabens ot npmneoAa 00 NnaHenu ynpaBneHuna He OOJKHa npeBbillaTth 3m.
3.3.5 PenenHbin BbIXoA

Yctponcteo nnaesHoro nycka cepun SBIM umeeTt 1 nporpammupyembii penerHbiv
Bbixog TA-TB-TC B Mogensix mowHocTbo Ao 15kBT 1 2 nporpammumpyembix penemHbix
Bbixoga B mogensx ot 18,5kBT1: RA-RC n TA-TB-TC.

TA-TC — HopmanbHO 3aKpbITbI KOHTaKT, TA-TB — HopManbHO OTKpbIThIN; RA-RC —
HOPMAanbHO OTKPbITbIA KOHTaKT. ®yHKUMM pene HacTpauBalTca napametpamu FO8 un
F10, 3agepxxka Ha cpabaTtbiBaHue - napametpom FO9 n F11.

XapaktepucTtukun: go 250 B nepemeHHoro Toka, He 6onee 3 A; go 30 B noctosiHHOroO
TOKa, He Gonee 3 A.



MmagBa 4. NoarotoBka K pabote
4.1 NpepBapuTenbHaa NpoBepKa U HaCTponkKa

MpeaynpexaeHwve!

Mepen nogknioyeHneM kabens, He nogaBanTe HaNpsHXKeHne CeTU Ha
Y.

Mocne noakniYeHns NUTaHWUSA He CHUMaWTe KOpyc C YCTPOMCTBa —
3TO onacHo!

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

2. 2. TogkntounTte kabenb ceTeBOro HanpsikeHust Kk knemmam R, S, T, a kabenb
anekTpoasuratens — kK knemmam U, V, W.

3. CoeuHuUTe KNEMMbI YNpaBneHusl COrmacHo ABYXNPOBOLHON UMW TPEXNPOBOAHON
cxeMme ynpasneHus (cm. . 3.3).

4. lNMocne nogxkni4YeHnst MMTaHNA Ha guchree OoMKHA NOSIBUTLCS Haanuch «FoToBy.
Mocne 3Toro yCTponcTBO rOTOBO K paboTe.

5. lMepengnte B napamerp FO1 u BBeauTe 3Ha4YeHME HOMMWHANBHOIO TOKa
3neKTpoABUraTens, KOTopoe yKka3aHo Ha 3aBofackon Tabnuuke. [Ans sToro:

5.1 Haxxmute kHonky «MeHio/BBOO» ANSA nepexofa B MeHI0 NporpammMupoBaHinst
5.2 C nomoLLbl0 MHOTOKPaTHOTO HaXKaTus KHOMKX W HaauTe napamerp

«F01», B kKOTOpOM ByaeT yka3aH HOMUHambHbIV TOK YCTPOMCTBA NIaBHOro nycka
5.3 Haxxmute kHonky «MeHo/BBOAY» ANSA peaakTMpoBaHWs napaMeTpa

5.4 C nomoLlbl KHOMOK A M W BbICTaBUTE HOMWHAIbHBIN TOK, yKa3aHHbIN Ha
nacnopTHou Tabnuyke ucnonbdyemoro Bamu anektpoasurarens

5.5 [Ina noaTBepxaeHns HaxmuTe KHonky «MeHto/BBoa»

5.6 [Ina Bbixoda M3 MEHI0 MPOrpaMMUPOBaHUSI CHOBa HaXMuTe KHOMKy «OTmeHa/
Hasag»

6. C nomoulbto KHoMkK «Myck» NMpou3BeauTe TECTOBbIN 3aryck 3M1eKTpoABuraTens.
[ns ocTaHoBa anekTpoaBuraTens UcnonbayiTe kHomky «Cton/CGpocy.

MpumeyaHus

* Y6egutecb B NpaBWUiIbHOCTU HanpaerieHWsi BpaLleHWUs 3MeKTpoaBuraTens.
Ecnn anekTpopBuratens BpallaeTcs B 0OpaTHOM HanpaereHuu, HYXHO
HaxaTb kHomnky «Cton/COpocy, OTKMIOUYNTL NUTAHWE C YCTPOWUCTBA MMaBHOMO
nycka, n MoMeHsiTb MecTamm nmobyto 13 das Ha knemmax U, V, W.

— » Ecnu anekTpopguratens nnoxo 3anyckaertcsi, y6eamTecb B NpaBUITbHOCTU

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

« Ecru kpyTsilmii MOMEHT B Mpouecce 3arnycka HefoCTaTOuEH, B PexXume
pamnbl MO HAMPSHKEHWIO CriedyeT YBENUYUTL HarpsbkeHue, a B PexvMe
OrPaHNYEHVsi TOKa — YCTAHOBMEHHbII TOK.



* B cnyyae nosiBneHns NOCTOPOHHEro LWyMa, 3anaxa unu abiMa HeMeasieHHO
OTKIMIOYMTE NUTAHNE N NPOBEPLTE BO3MOXHYIO NPUYKHY Npobnem.

» Ecnu B npouecce 3anycka unu paboTel muraet ceetoamon «Pabotay» u Ha
aucnnee nosiBunacb Hagnucb o6 owubke, MOCMOTPUTE ONMCaHWE OLINOKK
B rmase 10 Ans onpefeneHns NPUYMH ee BO3HWKHOBEHUSI U yCTpaHuTe
HencnpaBHOCTb. [4ns cbpoca owmbkm HaxmuTe KHOMKy «Cton/Copocy.

« Ecnn Temnepatypa okpyxatowenn cpegbl Hwke -30 °C, T0 g0 Hayana
3KCnnyaTauuM yCTPOWCTBO MNaBHOTO Mycka HeobGXxoAMMO BblaepxaTb npu
KOMHaTHOW Temnepatype B TedeHne 30 MUHYT.

4.2 [poeepka cunoBon yactu YN

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

1. K gBuratento manon MowWHoOCTU. B TeyeHne aToro tecta, Bbl moxeTe npoBepuTb
HACTPOWKN 3alMTbl YCTPOMCTBA NMABHOMO Mycka Ha BXOA4aX YNpaBMneHWUs U penemnHbix
BbIxogaX. ATOT TECTOBLIN PEXUM HE NOAXOAUT AN TECTUPOBAHMS NPOU3BOANTENBHOCTU
NNaBHOro Nycka unm nnaBHOrO OCTaHOBA.

HomMuHanbHbIA TOK TECTOBOrO ABWratensi cocTaBnsieT kak MuHumym 30 % ot
MWHMMAnNbHOTO HOMMHaNbHOTO TOKa YCTPOWCTBA MNNaBHOrO Mnycka (cmoTpuTe
MUHMMAanbHbIE 1 MaKCMMarbHble HAaCTPOMKM Toka B napametpe FO1).

BHumaHue!

Korga Ttectupyetca YIIM ¢ Hebonblwum ABuratenem, yCTaHOBUTE
napameTp FO1 (HOMUHaNbHbBINA TOK SNEKTPOABUraTerns) B MUHUMAbHO
BO3MOXHOE 3Ha4YeHNeE.

2. Takxke MOXHO NPOTECTMPOBATL CBOK CUCTEMY Ha paboTOCNOCOBHOCTb, NOAKIIOYMB
Tpu namnbl HakanueaHus ot 100 Bt go 200 Bt no cxeme «3Be3aga». HyxHO y4ecTb, 4TO
BbIXOOHOW TOK ByaeT oueHb man, n YN 6ygeT curHanuauposatb 06 owmnbke 02 (06pbIB
BbIXOAHOW (pasbl) U OCTAHABNUBATLCS, NO3TOMY HEOOXOAMMO U3MeHUTL napamertp F32
(dencTtBue npu cpabaTtbiBaHUM 3aluMThl NPW NOTEPe BbIXOAHOW hasbl) U nocTtaBuTb
3HayeHne 1 (nrHopuposaHue). YT nepectaHeT coobuaTt 06 owmnbke. MNocne 3anycka
YIIM namnbl HaKanMBaHWsA OOMKHbI HAa4YaTb NOCTEMEHHO pa3ropaThCs, a Nocne Bbixoaa
namn Ha nomnHyt MOLHOCTb, YT AOMKHO NepeknounTb NUTaHUe Harpysku yepes

BarnacHbI KOHTaKTop.
L1 L2 L3

U \Y W

@ Q@ ¥

Puc.9. MooknodeHue namn HakanueaHusi K 8bixody YT




MaBa 5. Akceccyapbl

5.1 MNaHenb ynpaBneHus
5.1.1 ®dyHKUMOHaNbLHoOe Ha3HaYeHue

BcTpoeHHas naHenb ynpasneHus ¢ K1AKOKpUCTanaM4eckum AUCTneemM He SBnseTcs
BbIHOCHOW. BblHECTW MaHenb Ha LwKad MOXHO NPy MOMOLUM YANMHUTENBHOrO kabens un
BbIHOCHOW naHenu ynpaeneHus SBIM-KP.

Tabnuua 6 - HasHa4yeHne KHoMok 1 ceeToanona naHenu SBIM

HasBaHue OnucaHue
Myck 3anyck anekTpoasurartensi
Cton/Cbpoc OcTaHoB anekTpoaBuratensi/copoc owmbok
OTmeHa//Hasag Bbixon 13 meHw/noameHo
MeHto/BBOA Bxog v BbIxog 13 MHPOPMAaLMOHHOTO MEHH0, BbIXOA U3 MEHIO

nporpaMmmMmmnpoBaHunsA, cCoxpaHeHne HOBOro 3Ha4yeHuna napameTpa

B pexunme «MeHio»: nepemereHne BHU3 Ha 10 NyHKTOB.

B pexume pegakTupoBaHus 3HaYeHNs napameTpa —fepemeLleHre Kypcopa
) BMpaBo:

B pexume oxuaaHus: Nnpu HaxkaTum 1 yaepxaHum ) BuinonHsieTcs c6poc

HaCTPOEK Ha 3aBOACKME M OYMLLIEHME XypHana OLIMOOK.

Hasuraums mexay napameTpamv MHPOPMAaLMOHHOTO MEHIO UM MEHIO
A V nporpamMmmnpoBaHus

M3meHeHne 3Ha4yeHns napameTpa (Npu 3TOM 3HaYeHne peaakTMpyemoro

napameTpa Muraet Ha gucnnee).

HacTpoika Toka KHonka ncnonb3yetca ansa 6bICTpOVI YCTaHOBKM HOMUHANTbHOIO TOKa
anekTpoasuratena. (I'IpVIOyTCTByeT TOMbKO Ha BHELLUHEeW naHenu

ynpaBneHust)
Csetoanos MocTosiHHO ropuT Npu paboTe anekTpoasuratens. Muraet npy HanMuum
«pabota» HeucnpaBHOCTY (NPUCYTCTBYET TONbKO Ha BCTPOEHHOM NaHenu

ynpaBneHust).
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Tabnwuua 7 - Paamepbl naHenu ynpasneHus SBIM-KP:
W, mm B, mm I, Mm 1, mm B1, Mm M, mm
90 140 21 26,5 130 15

CreneHb 3alMTbl NAHENW YNpaBneHus, BbIHECEHHOM Ha wwikad - 1P41

5.1.2 Oucnnen

Ha pgucnnen LCD-naHenu BbIBOOUTCA pas3nuyHas WHGoOpMaumMs O COCTOSHWUM
YCTPOMCTBA NNaBHOro nycka. B cocTosiHMM roTOBHOCTM OTOBpaxaeTcst Hagnuck «0ToBY,
B COCTOSIHMM OLLNBKM oTOBpaxaeTcs KoA TEKYLLEN OLINMOKN 1 ee KpaTKoe HaMMeHOBaHWe.
B npouecce nnaeHoro nycka, paboTbl 4epes GawWnac WM NNaBHOMO OCTaHOBA
oToBpaxaeTcs COCTOsiHME ynn («roToB», «MYyCK», «paboTa», «OCTAHOBY») cpedHui no
Tpem asam BbixogHon Tok YT, pexum ynpasneHus, pexum nycka/octaHoBa.

5.2 YanuHuTenbHbIN Kabenb

YonuHutenoHbin kabenbs SBIM-EC moxeT ObiTb Mcnonb3oBaH Afisi TOro, 4tobbl
BbIHECTU NaHenb ynpaBneHnsi Ha paccTosiHne. [loCTynHbI criegyrowme AnvHel kabenen:
T™M2MK3Mm.



MaBa 6. UHCTPpYMeHTbI MOHUTOPUHra

MapameTpbl MOHWTOPMHIA HaxoAAaTCs B UHOPMaUMOHHOM MeHo. NepekniodeHne
Mexay napameTpamy MOHUTOPUHra OCYLLECTBNAETCS C NMOMOLLIbIO KHOMOK A 1 V. Bece
napameTpbl MOHUTOPWHIa yKasaHbl B Tabnuue Huxe.

Tabnuua 8 - MapameTpbl MOHUTOPUHIA

: [oTOB K pabote
: Myck

1 Coctosnue YT : Pabota

: OctaHoB

: Ownbka

: Het owmn6ok

: O6pbIB BXOAHON hasbl

: O6pbIB BbIXOAHOW (hasbl

: Meperpyska 30

: Meperpyska no Toky B npouecce paboTbl
: MNpeBbiLleHre nyckoBoro Toka

2 Tekyluas owmnbka
: MNoTepsi/HegOCTaTOYHOCTb Harpy3ku

: Mepexkoc das

0 N O g WON =220 0 WN =2 O

: BHelwHsA owmnbka
9: MoBpexaeHne TupucTopa
10: BHyTpeHHsst oumnbka
11: HensBecTHas owmbka

BbixogHon Tok -

Peseps -

Toka chasbl A -

Tok ¢pasbl B -

Tok ¢pasbl C -

MyckoBow ToK, % -

Mepekoc a3 -

YactoTa -

A0 0N O b~ W

=

MocnepoBatenbHOCTL has -



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

B yctponctBax nnasHoro nycka cepun SBIM peanu3oBaHo 3 OCHOBHbIX crniocoba
ynpaenenus YII, a Takke nx KOMOMHaLun:

* Micnonb3ys kKHOMKM Ha naHenu ynpasnenus YT
* YganeHHoe ynpasneHne ¢ NOMOLLbIO NMOAKMIOYEHNS LMdPOBbLIX KNeMM
* MopkntoyeHne n ynpaeneHne no KOMMyHUKaunoHHoMy npotokony ModBUS RTU

* KoMGUHaumMmn (KHOMKM Ha MaHenu + UMpoBblE KNEeMMbl, LMMPOBLIE KNeMMbl +
KOMMYHWKALMOHHBIA MPOTOKOS, KHOMKX Ha MaHenu + KOMMYHUKALMOHHbIN NMPOTOKOS,
KHOMKW Ha naHenu + undpoBble KNemMmbl + KOMMYHUKaLMOHHbBIA NPOTOKON).

Takke BO3MOXHO OTKIHOUNTL YrpaBreHne 3anyckom/oCTaHOBOM.

MepekntodeHne Mexgy crnocobamu ynpaBneHUss peanusyetcss € MOMOLLbIO
penakTMpoBaHus 3HaveHuss napametpa FO02 (cm. onucaHue napamempos pnsi
nogpobHow nHopmaLuun).

7.1.1 MpuoputeT KOMaHA

* Bo Bcex cnocoGax ynpasrieHusi LM poBble KNemMMbl YNpaBneHns UMetoT HauBbICLUNIA
NPUOPUTET, T.€. NPW OTCYTCTBUM UX coeanHeHus YT BygeT coobLyaTts 06 owmbke.

* [pn ncnonb3oBaHUM criegyroLLmMxX cnocoboB yNpaBneHUs: TONbKO KHOMKM Ha NaHenu,
KHOMKM Ha naHenu + umdpoBble KNEMMbI, TONBbKO LMGPOBbIE KNEMMbI, KHOMKU HA NaHenu
+ KOMMYHVKAUNOHHbBIA MPOTOKOM, TONBbKO KOMMYHUKALUMOHHBIA NPOTOKON, LMdpoBbIe
KNnemMmbl yrnpaeneHus obs3aTenbHO AOMKHbI OblTb COeANHEHbI NO ABYXNPOBOAHON UMn
TpexnpoBoaHon cxeme (cM. . 3.3).

* Mpu MCnonb3oBaHWM TakMX CMOCOOOB YMNpaBrneHusl, Kak LWUdpOBble KNeMMmbl
+ KOMMYHUKALMOHHBIA MPOTOKOM WAW KHOMKU Ha MaHenu + uudpoBble KIemmbl +
KOMMYHWKaLMOHHBIV MPOTOKOI, LM(POBbIE KIEeMMbI YrpaBrieHnsi 06s13aTenbHO AOMKHbI
ObITb COeAMHEHbI MO TPEXNPOBOAHON cxeMe (cM. . 3.3). [laHHble cnocobbl ynpaeneHus
He paboTaloT NpU COeaNHEHNUMN KIeMM Mo ABYXMPOBOAHON CXEME.

7.1.2 YnpaBneHue 3anyckom 3

[lnsa 3anycka anekTpoasurartensi nofb3oBaTteslb MOXET MCNosb3oBaTh KHOMKy MYCK Ha
naHenu ynpaeneHusi, U NOAKMYEHHbIE BHELHME LN(POBLIE CUrHasbI, UM KoMaHay
Ha 3anyck ¢ KOMMYHMKaLMOHHOIO NpoToKoma (CornacHo HacTporke napametpa F02).
Mocne nogauun komaHabl 3anycka, YT HauMHaeT nnaBHbIA pa3roH 31 B COOTBETCTBUM
C peXrMOM, BbICTaBneHHoM B napametpe F02.



OcrtaHoB 31 ocyuwectenserca Takke nogaden komanabl CTOIMN ¢ nomoubo
COOTBETCTBYIOLLEN KHOMKM Ha MaHenu ynpasneHus, unm nogayv BHELWHero undpoBoro
CUrHana ocrtaHoBa, Unu nogavm koMmaHabl HA OCTAaHOB C KOMMYHUKALMOHHOIO NpoTokona
(cormacHo HacTponke napametrpa F02). [Oeuratenb HayHET OCTaHaBNUBATbLCA B
COOTBETCTBUM C pPexmmoM, BbibpaHHOM B napameTrpe FO7 (T.e. ecnm 3HayeHue
napameTtpa FO7 otnmyHo oT 0, TO peanunsyeTcs pexum MNaBHOro OCTaHOBa, a ecnu
3HayeHune napameTpa FO7 paBHo 0, TO peanuayeTcs pexum 0CTaHOBa MO NHEpPLMHN).

KomaHgoa aBapuiHOro ocTaHoBa MOXET ObiTb MNogaHa Ha BHELWHWE KeMMbl
ynpasnenusa YTl cornacHo ABYXMPOBOAHOW UMM TPEXNPOBOAHOW CXeMe MOAKIYEHNS

(cm. . 3.3).

Mpn nonyyeHun curHana asapunHoro octaHosa, Y[ OTKNOYUT HanpshkeHue
nuTaHnsa ¢ asuratens, u Asuratens OyaeT octaHoBneH no nHepuun. [ins cépoca asapum
Heobxoaumo Haxatb kHonky «Cton/Cbpoc» unu nogatb komaHgy CBPOC BHelwHuM
CUrHanom (cornacHo HacTtponke napametpa F02).

7.2 PexxumMmbl 3anycka

7.2.1 PexxuMm orpaHU4eHUsA NyCKOBOro Toka

Pexum orpaHM4eHus MyckoBOro TOKa peanu3yeTcsl MNpu 3Ha4YeHUuW napameTpa
FO3 = 0. BbicTaBnsieTcs BepxHee orpaHudeHue nyckoBoro Ttoka (mapametp F04 —
OorpaHuyeHne NycKoBOrO TOKa), BO3HMKAIOLLErO B MpoLecce pasroHa anekTpoasuraTens
— YT 6yneT orpaHnumnBaTh TOK 4O NOMHOro pa3roHa 3 u nepexofa Ha Garnac.

BbixoaHo# Tok Ha pucyHke criesa oTobpakeH rpadmk M3MeHeHUst
A TOKa OT BPEMEHM B PEXMME OrpaHNIEHMs MyCKOBOTO
Orpannerve |41 TOKa. |1 —3T0 3HaUeHMe OrpaHNIEHNs MYCKOBOTO TOKA.

MycKOBOro Toka Mpun nycke HanpshkeHue BbICTPO HapacTaeT A0 Tex

nop, Noka ToK He JOCTUrHET 3Ha4YeHUs1 OrpaHNYeHuUs!
nyckosoro Toka 1. MNocne aTtoro, N0 Mepe pasroHa
anekTpoaBuraTens, BbIXOZHOE HanpsbkeHne
NMOCTENEHHO YBEMUYMBAETCSH, NOAAEpXMBasi TOK Ha
MakcuMarnbHOM 3HavyeHuu. Korga anektpogsuraTenb
pasroHUTCs OO0 CBOEW HOMUWHANbHOW CKOPOCTH,
0 B npoucxoguT peskuit cbpoc Toka [0 HOMWUHANbLHOMO
3Ha4yeHus le n nponcxoduT nepexon Ha Gannac.

HomuHanbHbIi
TOK

e

Mpumevanne

Tok MOXeT He [oCTUraTb BbICTABMIEHHOMO 3HAYEHUS OrPaHNYEHUS MYCKOBOTO
—_ TOKa NpW Nerkom Harpy3Ke 1im eCnv ycTaHOBIIEHO CIILLIKOM BbICOKOE 3Ha4YeHve
- OrpaHWYeHNs MyCKOBOrO TOKa. [aHHbIi pexuM OObIYHO WUCMOMb3yeTcs B

cnyyae, Korga TpebyeTcs XeCTKoe OrpaHuyeHne MakCUMaribHOTO 3HadYeHUst
MYyCKOBOIO TOKa.



7.2.2 PeXxumMmbl paMnbl NO HanpskKeHUo

Pexxvm pamnbl No HanpsxxeHWto peanuayeTtcsa Npu 3HadeHnn napametpa FO3 = 1.

BbixogHoe HanpsixeHue Ha PUCyHKe crneBa MnokasaH rpad)vu( N3MEeHeHusa
A BbIXOOHOIO  HanpsXeHua OT BpeMeHNU. Kor,qa
HomuHarnbHoe npoussefdeH MNyck anekTpoaBuratens u BbIXO4HOW

HanpsixeHve 3 Ue

Tok He npeBblwaer 400% OT HOMWHaNLHOIO
TOKa aneKkTpoABuraTensi, BbIXOQHOE HanpshkeHue
yCTpOWCTBa MNNaBHOrO Mycka ObICTpO BO3pacTaer
0o 3HaveHns U1 (perynupyetcs napametpom FO —
yCTaBka HanpshkeHus). 3atem, HanpshkeHue nraBHO
MOBbLILLIAETCA A0 HOMWHanbHOro 3HaveHus Ue, u
aneKkTpoaBuUraTenb MMaBHO PAa3rOHSETCS A0 CBOen
0 Bpeg HOMMWHAmMbLHOW CKOPOCTW. 3aTeM NpOM3BOAWTCS
BKMoYeHWe GarinacHoro KoHTakTopa W npoLlecc
3anycka 3aBepLuaeTcs.

YcraBka u1
HanpskeHus

t
Bpemsi nnasHoro nycka

Bpewmsi pasroHa t (perynupyetcsa napameTpomM FO6 — Bpemsi NoBbILLEHWS HANPSKeHWs)
onpeaensieTcs aMNUpUYEcKUM nyTem, UCXoas U3 paboTbl YCTPOMCTBA NiaBHOMO MNycka
CO CTaHZapTHOM Harpyskoi. [Mpy MnaBHOM pasroHe 3MeKTpoABUraTensl YCTPOWCTBO
NMaBHOMO Mycka KOHTPONMPYET He Bpemsi pasroHa t, a BbIXOQHOE HanpsikeHue,
obecrneunBas MnaBHblii POCT CKOPOCTU anekTpoasuratens. [loatomy npu nerkow
Harpyske BpeMsi pasroHa MOXeT ObiTb KOpoye YCTaHOBMEHHOTO BPEMEHW MaBHOro
nycka npu coxpaHeHun TpeGyemoi NraBHOCTU Nycka. PeXxum pamnbl Mo HanpskeHUto
ABNAETCA PEXMMOM, MUCNosib3yeMbiM Mo ymonyaHuio. OH MpUMEHsieTca B crnyyasix,
Korga TpebyeTcs of6ecneunTb BbICOKYI MMaBHOCTb MyckKa MpU OTCYTCTBUM XKECTKMX
orpaHu4eHuii o nyckoBoMy TOKY.

7.3 MeToabl ocTaHOBa
7.3.1 OctaHOB BbIGerom
Pexxvm octaHoBa BbiGerom peanusyetcsa npu 3HadeHun napametpa FO7 = 0.

OcTaHoB BbIGErOM (MNM OCTAHOB MO WHEpPLWMW) NpeacTaBnsaercs cobor cBoOOAHbI
MexaHunyeckuii octaHoB. YT He KOHTPONUPYET NPOLECC TOPMOXEHMWS, B MOMEHT NoAauu
KOMaHAbl HAa OCTAHOB OTKIoYaeTcs 0GBOAHOM KOHTaKTOP, CHUMAETCS HanpsbkeHue c
3MNeKTpPoABUraTensi, U OH OCTaHaBNMBAETCS MO MHEPLUUM 3a BPeEMs, onpedensieMoe ero
MeXaHWYEeCKON Harpy3Kown.

MpumevaHue

Ecnn nnaBHbIi ocTaHOB He TpebyeTcs, peKkoMmeHOyeTcs MpuMeHeHue

ocTaHoBa Bblberom, T.K. 3TOT PeXuM NpoanieBaeT CPOK CryX0bl yCTponcTBa
—_— MNaBHOTO Nycka B CUIy TOrO, YTO MrHOBEHHblE WMMMYMbCHbIE BbIOPOCHI

TOKa Mpu TSHKENOW Harpyske He OyayT pewctBoBaTte Ha Y. Ecnm ogHo

YCTPOWCTBO MJ1aBHOIO Mycka MCMOMb3yeTcs C ABYMS 3reKTpoaBuratensimm
O[HOBPEMEHHO, TO 00s13aTeNbHO WUCMONb30OBaHME pPEeXWMa OCTaHOBa
BblGerom.



7.3.2 naBHbIN OCTAHOB (OCTAHOB C JINHEMHbIM CHUXEeHUeM
HanpsxeHus)

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

BbIXOAHOE HanpsikeHie Ha pucyHke nokasaHa 3aBMCUMOCTb BbIXOAHOIO
HanpshkeHust oT BpeMeHu. B gaHHOM pexwumve npwu
nogaye komaHabl Ha octaHos, YTl nepekntoyaeTca
c Gamnaca Ha TMPUCTOPbI W MMABHO CHWXaeT
BbIXOAHOE HamnpsPkeHne BMNOTb A0 YCTaBkM MO
HanpsbkeHuto U1 (onpepensietca napametrpom F05
— OrpaHu4yeHVe MyCKOBOrO HarnpsbkeHus) 3a Bpemsi
nnaBHoro octaHosa T1 (onpegensieTcsi napameTpom
FO7 — Bpems nnaBHOro ocTaHoBa), @ 3aTeM CHUMaeT
0 » Bpews HanpshkeHne ¢ anekTpoasuratensi. [anbHenwee
TOPMOXEHUE NMPOUCXOAMNT MO UHEPLUN.

HomuHansHoe Ue
HanpsbkeHne 3]

YeraHoeka U1{----------------2
HanpshkeHWs!

T
Bpems nnaBHoro ocraHosa

MpumeyaHue
—_— Pexu1m nnaBHOro octaHoBa akTMBMPYETCH TONbKO ANS MHEPLIMOHHbIX
—_— Harpy3ok. Ecnv oueHo4HbIe 3Ha4eHs MOMeHTa uHepumn mexbLue 20%, To

pexnm nNnaBHOro OCTaHOBA HE aKTUBUPYETCA.

7.4 CneumnanbHble NPpUMeHeHUs

7.4.1 MapannenbHbIA 3anyCcK HECKOMNMbKUX 3NeKTpoaBuraTtenemn

Ecnn coBokynHasi MOLLHOCTb HeCcKOMbKuX anekTpoasuratenen meHee 80 % oT
HOMMHarbLHOM MOLLHOCTM YCTPOMCTBA MNfaBHOMO Mycka, anekTpogsuratenu Moryt ObiTb
NpUCOEAMHEHbI K YCTPOWCTBY napannenbHo. Mpu 3tom HeobxoaAMMO AOMNOMHUTENBHO
obecneunTb Kaxabli anekTpoaBuraTens yCTPONCTBOM TEMMOBON 3aLUMTHI.

7.4.2 Ucnonb3oBaHue YCTPOMUCTB 3aluUTbl OT UMMNYNbCHbIX
nepeHanpspkeHun (Y3UM)

PekomeHayeTcst ycTaHOBKa YCTPOWCTB 3alUTbl OT UMMYMbCHbLIX NepeHanpsikeHnin
B Crnydyasix pucka BO3OEWCTBMSI TPO30BLIMU pa3psgamMyv UM MHbIMU - dhakTopamu,
TaKUMW Kak nepeHanpsixeHne B cetn, 6pocku Toka 1 T.n. [letany ncnonb3oBaHns CM. B
pykoBoAcTBe no npumeHeHuo Y3,



7.4.3 Pene HanpsixeHus

B npouecce nnaBHOro 3anycka anekrpoasuratensd 3awnTa YTl oT NOBbILLEHHOIO U
NMOHWXEHHOro HanpsaXeHuna He akKTUBHa. ﬂ,ﬂﬂ npenoTBpalleHns aBapMﬁHbIX CVITyaLlMﬁ
peKkoMeHOYyeTCA YCTaHOBKa pene HanpsaXXeHuda (peKomeH,u,yemaﬂ yCTaBKa HanpsXeHusa
— 380£20 %).

BHumaHue!

[MyckoBOW MOMEHT, pa3BMBaEMbIl 3neKTpoABUrateneM, nponopLmoHaneH
KBagpaTy MycKOBOrO TOKa, OrPaHNYEHHOro 3a CYET MPUMEHEHUst YCTponcTBa

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

rae: Mn — nyckoBOM MOMEHT; Mwu.n. — HOMUHAmNbHbIA MYCKOBOW MOMEHT; In —
NyCKOBOW TOK, OrpaHUYeHHbIN 3a cHeT npumeHenns YII; lh.n. — HOMUHaNbHbLIN
MyCKOBOW TOK NpW NPSIMOM MyCKe 3reKTpogsurartens.

OTcloga cneayer, 4to npu ucnonb3osanun YIIN Heobxoammo yctaHasnuneaTb
Takoe 3HayeHuWe nyckoBoro Toka (mapameTp F6), mpu KOTOpOM MyCKOBOM
MOMeHT OyfeT npeBblliaTb MOMEHT Harpysku. Ecnmu B npouecce pasroHa
MOMEHT Ha Bany 3MNeKTPOABUraTens OKaXeTCsH MeHblue MOMEHTa Harpysku,
MeXaHV3M He PasroHUTCSt 40 HOMUHAMBHOW CKOPOCTH.



aBa 8. MeHI0 NnporpaMmmMupoBaHus

MeHto nporpaMmmmnpoBaHmns MOXeT ObiTb U3MEHEHO Kak B PEXMME OCTaHOBa, Tak 1 B
pexume paboTbl. JlloGble M3MeHeHUss ByayT NPUMEHEHbI HEMeAIEHHO, AaXe BO BpeMsi
paboTbl yCTpocTBa NMaBHOrO nycka.

8.1 HaBurauusa u pegakTupoBaHue napamMmeTpoB B MEHHO
nporpamMmmMupoBaHusi

MeHto nporpammmnpoBaHns UCMONb3yeTCH Ans NPOCMOTPa U U3MEHEHUS NapaMeTpoB,
onpegensowmx paboTy ycTponcTBa nnaBHOro nycka. [nd [goctyna K MeHo
nporpaMMMpoOBaHNSA Ha OCHOBHOM 3KpaHe HaxmuTe kHonky «MeHio/BBoa». Hasurauua
Nno MeHI0 NPOrpaMMMPOBaHUS:

» [1Ns HaBUraumm mexagy napameTpamMmu MeHo NPorpaMMmnpoBaHUS — KHOMKN AN W
» [1Ns pegakTMpoBaHMs 3Ha4YeHUs NapameTpa MEH NMPOrpaMMmMpPOBaHUS — KHOMKa

«MeHto/BBOOY

o [INa N3MEHEeHUs 3Ha4YeHus1 napameTpa — KHOMKU A W1 V(I'Ipl/l 3TOM 3Ha4veHune
penakTupyemMmoro napameTpa Muraet Ha /:l,mcnnee)

« [Ins coxpaHeHnsa HOBOro 3HaYeHus napameTpa — kHornka «MeHio/BBoa»
+ [inA Bo3BpaTta 6e3 coxpaHeHust nsmeHeHu — kHonka «OTmeHa/Hasaa»
« [Ins BbIXOAA 13 MEHIO NporpamMmmMmnpoBaHns — kHomnka «OTMeHa/Hasag»

[ins cbpoca Bcex NapameTpoB Ha 3aBOACKME 3HAYEHUSI HYXKHO B peXrME OXUAaHus

3axaTb KHOMKY)», YCTPOWNCTBO MPeanoXnT cOpocuTb Ha 3aBOACKWE napamMeTpbl, Nbo
OUUCTUTB XKyPHan OLNGOK.

8.2 3awuTa oT N3MeHeHUA napamMeTpoB

MeHi0 NporpamMMMpOBaHMs MOXET ObITb 3a6ITOKMPOBAHO AJ1st TOro, YTOObI 3anpeTuTb
HexenaTenbHbIM MONb30BaTeNnsM W3MeHATb napaMeTpbl. BrokvpoBka Ha 3anuch
napameTpoB yCTaHaBn1BaeTCs NepeknoyeHnem napamerpa F38.

[ns GNOKMPOBKM MEHI0 NPOrpaMMMPOBaHUS:

1. OTKpoNTE MEHI0 NporpaMMMpoBaHus (kHomnka «MeHio/BBOA» Ha OCHOBHOM 3KpaHe)
2. C noMOLLbIO KHOMOK A 1'W Hangute napametp «F38»

3. HaxxmuTe kHoNKy «MeHto/BBOA» ANS BXOAA B PEXUM pegakTMpoBaHUs napaMeTpa

4. C nomoLLbi0 KHOMOK AW W BbICTaBUTE 3Ha4YeHne napamMeTpa, OTIIM4HOEe OT HynA,
Takum 06pa30M, 3afaB naporb

5. Haxxmute kHomnky «MeHo/BBOOY» AN COXPaHEHUs1 HOBOTO 3HAYEHUst
6. BoiianTe 13 MeH0 NporpaMMmMpoBaHuns, Haxas KHOMNKy «OTmeHa/Hasag»



Tenepb, 4TOObI M3MEHWUTb 3HAYeHMEe MOOoro napamerpa, HeobxoaMMO cHavana
pasbnokvnpoBaTb MeHIo, BBead naposnb B napamerpe F38. Ytobbl cbpocutb napons,
Heobxooumo BBeCTM B napametpe 3HadeHne «00000»

8.3 NMapameTpbl MEHIO NpOrpaMMMpoBaHUA
Tabnuua 9 — onMcaHne NnapameTpoB MEHIO NPorpamMmmMmpoBaHns

Homep
napametpa

FOO

FO1

F02

FO3

F04

HasBaHue
napameTpa

HomuHanbHbIA
Tok YT

HomuHanbHbIA
TOK 3NeKTpOo-
asurartens

Pexum
ynpaeneHns

Pexvm nycka

OrpaHnyeHve
MycKOBOro Toka

Ovana3oH CrtaHpapTHoe
HaCcTPOMNKU 3HayeHue
3aBucuT OT Moaenu 3aBucut ot
mogenu
3aBucut ot Mogenu 3aBucut ot
mogzenv
0: ynpaBneHue ot 3: ynpaenexue
BCEX UCTOYHUKOB C naHenu
OTKIHOYEHO 1 KNemMmm
1: ynpaBneHue ¢ ynpaeneHus
naHenu
2: ynpaBneHue ¢
KnemMmm

3: ynpasneHwue c
naHenu n knemm
ynpasneHus

4: ynpaBsneHue no
ModBUS RTU

5: ynpaBeneHue ¢
naHenu n no ModBUS
RTU

6: ynpaBneHue ¢
knemm v no ModBUS
RTU

7: ynpaBneHue c
naHenu, Knemm u no

ModBUS RTU

0: pexxvm pamnbl No 0: pexum
HanpspKeHWo pamnbl no

1: pexxum orpaHuye- HanpsPKeHWIo
HUWSI NYCKOBOrO TOKa

200~600 % 300 %

OnucaHue
napameTpa

YcTaHaBnMBaeTCs HOMUHarmbHbIN
TOK YCTPOICTBA MNMaBHOrO nycka

YcTaHaBNMBaeTcss HOMUHATbHbIN
TOK MCMoMb3yeMoro
anekTpoasuratens. ToT
napamertp obszareneH
K BbICTABMNEHNIO npu
MCNONb3O0OBAHMUM
anekTpoaBuraTens, Tok KOTOporo
He coBrmajaeT Co CTaHAapTHLIM
3HAYEHVEeM JaHHOro napameTpa.

YcTaHaBnuBaeTcs MNCTOYHMK
KOMaHL Ha nyck W OCTaHoB
anekTpoaBUraTensi.

Bo3MOXHbI 3 OCHOBHbIX

crocoba ynpaBneHusi: ¢ KHOMOK
naHenu ynpasneHus (3HayeHvie
1), ypbaneHHoe ynpaBsneHue
c MOMOLLbI0 3aMblkaHusi
COOTBETCTBYHOLLINX KneMm
ynpaeneHus  (3HadyeHve  2),
WU yrnpaBneHWe C MOMOLLbIO
KOMMYHWKaLMOHHOIO MnpoTokona
Modbus RTU (3HaueHue 4).
Take BO3MOXHbI KOMBUHaLMK:
C KHOMOK MaHenu ynpasneHusi u
C KnemM ynpasreHusi (3HayeHne
3), € knemMMm ynpaeneHus
n c npoTokona Modbus
RTU (3HaueHue 6), co Bcex
WNCTOYHMKOB Cpasy (3HadeHue 7),
C KHOMOK NaHenu ynpaeneHus
n c¢ npotokona Modbus RTU
(3HayeHne 5). BoaMoxHO Takxe
OTKIMIOYNTb YrpaBrneHne oT BCex
MNCTOYHMKOB (3Ha4veHune 0).

Bce paHHble pexvimbl noapobHo
onucaHbl B [1. 7.2 PyKOBOACTBA MO
aKcnnyaTauum.

YcTaHaBnuBaeTcs orpaHuyeHue
MycKOBOro TOKa B MpoLeHTax
ot HOMUHaIIbHOTO Toka
anekTpoaBuratens  (napametp
FO1). TMapameTp wucnonb3yetcs
B pexume



F05

F06

FO7

F08

OrpaHuyeHve
NyCcKOBOTO
HanpspkeHust

Bpewms
NOBbILLEHNS
HanpskeHus

Bpems nnasHo-
ro octaHoBa

DyHKUUSA Bbl-
xopHoro pene 1

30~80% 35%

1~

120c 15¢

0~60c Oc

NOORAWN=2O

I HeT dpyHKUMM 7

BKITIOYEeHWE nNuTaHua

1 nycK
: nepexog Ha b6annac
! NNaBHbIA OCTAHOB

: pabota

: roToB Kk pabote

: owmbka

OrpaHUYeHNsi  MycKOBOTO  Toka
(em._n. 7.2.1 pykoBoacTBa no
akcnnyataumu). B pexxume pamnbl
No HanpskeHuio hukcmpyeTcs Ha
3HayveHnn 400%.

YcTaHaBnuBaeTcs 3HayeHue
HayanbHOrO  HanpspkeHuss B
npoueHTax OT  HOMWHaIbHOro
HanpskeHus ycTpoWcTBa
NnaBHOro Mycka.

MapameTp wucnonb3yetcs npwu
3anycke B pexume  pamnbl
no HanpsbkeHuo (cMm. . 7.2.2
PYKOBOACTBA MO 3KCNnyaTaumu).
B cnyyae Taxenom Harpysku
YyCTaHOBWUTE 3Ha4YeHue [aHHOro
napametpa 40% wnu Bbile.

YcTaHnaBnuBaeTcH
MakcuMmarnbHoe Bpems, 3a
KOTOpOE YCTPOWCTBO MMaBHOIO
nycka 6yneT NUHeHO NoBbILATbL
HanpskeHue OT  ycTaB- K
HanpsbkeHus (napametp F05) go
HOMWHAIbHOIO HaMPSKEHNS.

MapameTp wucnonbsyetcs npwu
3a- nycke B pexume pamnbl
no HanpsbkeHno (cm. . 7.2.2
PYKOBOACTBA MO SKCMyaTaLumm).

YctaHaBnuBaeTca  Bpems, 3a
KoTopoe anekTpoaBuraTens
6yneT nnaBHO OCTaHaBNMBATLCA
BNMOTb [0 ycTaBku no
HanpskeHuo (napametp
F05). Mpu 3HayeHun O OGyner
peanu3oBaH pexuM OCTaHOBa
no wHepuun (cm. . 7.3.2
PYKOBOZACTBA MO 3KCMyaTaumm).
Pexxvum  nnaBHOro  ocTaHoBa
aKkTUBMpyeTcs  Tonbko  Ans
MHEPUMOHHbIX Harpysok. Ecnu
OLIEHOYHblEe 3Ha4YeHUst MOMeHTa
nHepumn  Medblie 20%, TO
pPEeXMM NIaBHOrO OCTaHOBa He
aKkTuBmpyeTtcs

0: dbyHKUMS He 3aaaHa

1: npu nogave nutanusi Ha YN
perne 3amMbikaeTcsa M ocTaercs
3aMKHYTbIM [0 NpeKpaLleHust
nogauv nutanus Ha Y

2: korga noctynaet KomaHga Ha
3anyck YIIM, pene 3amblkaeTcsi u
OCTaeTcss 3aMKHYTbIM BO BpeMsi
NNaBHOrO Mycka, Ao nepexoaa Ha
6annac

3: korga YIMMN nepexogut B
coCTosiHMe paboTbl yepes
Gaiinac, pene  3amblkaercs
n ocraetcs 3aMKHYTbIM
BMMOTb [0 MOJSIHOFO OCTaHOBa
aneKkTpoaBuratens.



F09

F10

F11

F12

F13

3apepxka
curHana BbIXOA-
Horo pene 1

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

3apepxka
curHana
BbIXOHOTO
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

 HET PyHKUMN 7
BKITIOYEHWE NUTaHNS
nyck

nepexop Ha bannac

! NNaBHbI OCTAHOB
pabota

: roTOB Kk paborte

owwnbka

NoOgArRON=2O

0~600 ¢ Oc

1~127 1

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

2:9600 6uT/ c

3:19200 6uT/

4: korgpa 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
" LepxuTcs 3aMKHYTbIM
BMMOTb [0 MOSHOMO OCTaHoBa
anekTpoaBuraTensi.

6: B cnyyae, ecnu Y[l rotoBo
K 3anycky (T.e. Haxogutcs B
COCTOSIHUM  OCTaHOBa, OLINGOK
HET, Ha 23KpaHe oTOobpaxaeTcs
Hagnucb:  «lOTOB»), TO pene
3aMblkaeTcs. B npowecce
3anycka, pabotbl Yepe3 Gannac
UM OCTaHOBa perie Pa3oMKHYTO.
7: pene 3amblkaeTrca  npu
BO3HUKHOBEHMM oLwnbkm Ha YT,

YctaHaBnuBaeTcs Bpemsi, Yepes
koTopoe cpabotaet pene 1. MNpu
3HavyeHun 0 pene cpabatbiBaeT
6e3 3apepxKm.

AnanornyHo napametpy F8

AHnanorunyHo napametpy FO9

YcTaHaBnuBaeTtcs appec
yCTPONCTBa MNMaBHOrO  nycka
B cetm Modbus RTU. Appec
OOIKeH BblTb YHUKANbHLIM U He
coBnagatb C agpecamu Apyrux
YCTPOWCTB B TOW e CeTU.

YctaHaBnuBaeTcs CKOpPOCTb
nepefadn  faHHbIX,  KoTOpas
ncnonb3yetcs B cetn Modbus
RTU. CkopocTb nepepayv
JaHHbIX  [JOMKHa  coBnapaTtb
co CKOPOCTbIO BeayLuero
YyCTPONCTBa, WHaye CBS3b He
6yneT ycTaHoBneHa.



F14

F15

F16

F17

F18

F19

F20

YpoBeHb
3alnThI OT
neperpysku

OrpaHuyeHve
NycKOBOro Toka

Bpewms
cpabatbiBaHusa
3aLMTBI MO
NpeBbILLEHNIO
NycKOBOro Toka

MakcrmanbHbIv
pabouunit Tok
ynn

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

Mepekoc a3

Bpems
cpabatbiBaHus
3aLmThI NpK
nepekoce a3

1,2, 5,10, 20, 30

50~600 %

0~120 ¢

50~600 %

0~6000 ¢

20~100 %

0~120 ¢

10

500 %

5c¢c

200 %

5¢c

40 %

YctaHaBnvBaeTcs YPOBEHb
3aLnTbI ot neperpysku.
BbibpaHHas uudpa obo3Havaer
YUCMO CEeKYHA, Mpu  KOTOPOM
cpabortaet 3awumrta npu
LLIECTUKPATHOM npeBbILLEHNN
HOMUWHarnbHOro Toka
anekTpogsurartensi. [ogpo6Hee
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
cpabaTblBaHWsi  3aluTbl nocne
NpeBbIEHNsT  MYCKOBOMO  TOKa,
YCTaHOBNEHHOrO B napametpe
F15

YcTaHaBnuBaeTcH
MakcumarnbHoe 3Ha4vyeHue
ToKa, KoTopoe obecneynBaeT

cTabunbHyo paboty
anekTpoABUraTenst B npoueHTax
ot HOMUWHAaIbLHOro ToKa

anekTpodBuratenst  (napametp
FO1). Ecnu BbIXxOAHOW TOK CTaHeT
Bbille, YeM  MaKCUMarslbHbli
pabounit Tok YT, cpabortaet
3awmTa oT neperpesa.
MapameTp  ucnonb3yeTca B
pexvMme orpaHu4eHust NyckoBoro
Toka (cM. n. 7.2.1 pykoBoacTBa
no aKcnnyatauum).

YcTtaHaenuBaeTcs Bpems
cpabaTbiBaHUs 3alWmMTbl nocne
NpeBbILLEHNs  MaKCMMarbHOro
pabouero Toka, yCTaHOBMEHHOro
B napametpe F17.

YctaHaBnmBaeTcsa  AONYCTUMBIN
aucbanaHc Toka.

YcTtaHaBnuBaetcs dpewms,
HeobxoaMMOe [Ons  yaepKaHust
nucbanaHca TOKa, nocne

koToporo YT BblgacT owwnbKy.
Ecnu Bo3HukaloT  dhnykTyauum
Toka, TO CrieayeT BbICTaBUTH
onTuManbHoe 3HaveHue
BpPEMEHW.



F21

F22

F23

F24

F25

F26

F27

F28

F29

F30

F31

XonocTon xoa

Bpems
cpabaTbiBaHusA
3aLuThI Npn
XOMOCTOM Xofe

Kanubpogka
aszbl A

Kannbposka
a3bl B

Kanu6poska
hasbl C

Kannbpogka
HanpsbkeHnst

[HencTane npu
cpabaTbiBaHUM
3aLmThI NO
neperpyske no
TOKY

[fencTare npu
cpabarbiBaHUn
3aLmThI N0
NpeBbILIEHNIO
NyCKOBOrO Toka

[encTare npu
cpabatbiBaHUn
3aLmThI MO
NpeBbILIEHNIO
pabouero Toka

[HeiictBre npu
cpabaTbiBaHUM
3aLuThI Npur

nepekoce a3

[HenicTane npu
cpabaTbiBaHUM
3aLuThI Npy
XOMOCTOM xofe

10~100 %

0~300 ¢

10~1000 %

10~1000 %

10~1000 %

10~1000 %

0: MpepynpexaeHve
06 owwmbke 1 octaHoB
1: UrHopuposaHue
OLUNGKM

50 %

10c

100 %

100 %

100 %

100 %

YctaHaBnvMBaeTcs  3awmTta  no
xonoctomy xogy. Ecnu 3HaueHve
Toka BO Bpemsi paboTbl Huxe,
YeM BbICTaBlIEHHOE B [aHHOM
napameTpe B Te4YEHUE BPEMEHU,
3agaHHoOM napameTpom F22, To
YMN 6ynet curHanuanpoBaTb 06
owwmnbke.

YctaHaBnMBaeTcs  Bpemsi, B
TeYyeHMe KOTOPOro  3HauyeHue
TOKa [OIKHO HaxoAWTbCs B
3HAYEHUN HUXE, YeM yKasaHHoe
B napameTpe F21, ytobb! Y1
BblJano owunbky no Xonoctomy
xoay. Bo usbexaHue crnyvaitHoro
NosIBNEeHNs1 JaHHON OWunbkn 13-
3a cnykTyaumh TOKa cnegyet
BbICTaBUTb onTumanbHoe
3HaYeHne BpeMeHU.

Kanubpyetcs  BbIXogHOW  TOK
no dasam pAans Toro, 4TOObI
nonyunte Tpebyemylo TOYHOCTb
M COOTBETCTBOBATb BHELUHEMY
n3MepuTensHoMy 060pyaoBaHMio
(ecnu 3HayeHnss pacxoasaTcst)

Kanubpyetcs BXOOHOE
HanpsbkeHve [Anst Toro, YTobbl
nonyynte Tpebyemylo TOYHOCTb
N COOTBETCTBOBATb BHELUHEMY
n3mepuTenbHoMy 060py0BaHNIO
(ecnun 3Ha4yeHus1 pacxoanaTcs)

YcTaHaBnuBaeTcs, kak  GygeT
BeCTu cebsl yCTPOCTBO NaBHOMo
nycka npu  cpabatbiBaHUu
onpeaeneHHo 3aLuTbl.

MNpenynpexaeHue 06 ownbke n
OCTaHOB: YCTPOWCTBO M1aBHOTO
nycka BblgacT npeaynpexaeHve
Ha 9KpaH naHenu ynpasneHust
n Ha nporpamMmupyembIn
undposom

BbIXOZ MNpWU COOTBETCTBYOLLIESV
HaCTpOliKe) C 3anucblo B XypHar
cobbITun, yrn npekpartut
paborty.

UrHopupoBaHue owmnbku:
YCTPOWCTBO ~ NNaBHOTO  Nycka
He OygeT BblgaBaTb HUKaKUX
curHanoes o6 owwubke, Kpome
3anucu B XXypHan cobbITui.



F32

F33

F34

F35

F36

Oewvictene npu
cpabaTtbiBaHUM
3aLWmMTbI Npy
noTepe BXOAHOM
hasbl

[evcTare npu
cpabatbiBaHun
3aLWmThI

npu notepe
BbIXOZIHOM
asbl

Hencreue npu
cpabaTbiBaHUM
3aLWmMTbI Npy
KOPOTKOM
3amblkaHuK Ha
BbIX0Ofe

A3bIk

Beibop
PYHKUMM Ans
Hacoca

-

AWN=2O

I @aHIMUACKUIN
! pyccKun

I HeT

: aTunk ypoBHaA1
: Jatumk ypoBHA2
: Jatymk ypoBHA3
: Jatumk ypoBHsa4

BbiGupaetcs s3blk 0TOGpaXxeHns
napameTpoB MeHIO.

PabotadyHkummocyLecTensercs
npy nomowm knemmel DI3 (HO
KOHTaKT). PyHKUMS nogauu
BoAbl  3anyckaeTcsi npu  ero
OTKpLITUW, @ OCTaHaBnMBaeTcs
— NpuW 3aKpbITUK. A TUN Jartyuka
ncnonb3yeTca Ans ynpaeneHns
3anyckoM WM OCTaHOBKOW Mopayun
BoAbl. CM. UNNIOCTPaLmmn HKe.
0: HeT dbyHKLMK

1: Korga koHTakT DI1 3amkHyT,
ycTpoiictBo B pabote. DI2 He
nmeeT yHKUMN.

2: Korga koHTakT DI1 3amkHyT,
ycTpoiicTBo B paborte. Korga DI2
3aMKHYT, YCTPOMCTBO OTKIOYEHO
3: Korga DI1 n DI2 pa3omkHyTbI,
yCTpOWCTBO B pabote, korga oba
KOHTaKTa 3aMKHYTbl, YCTPOWCTBO
OTKIIO4EHO

4: Korga DI1 n DI2 3amkHyTbI,
ycTpoicTBO B pabote, Korga
oba  KOHTaKTa  pa3oOMKHYTHI,
YCTPONCTBO OTKIMIOYEHO



F37

F38

F39

F40

Fa1

F42

F43

MopgenupoBa-
Hue paboTbl

AsTOMaTH4ecC-
Kuit cbpoc

YcTaHoBka
naponsi

Bpewms pabotbl

KonuuectBo
nyckoB

3aBopckue
napametpbl

Bpewms
aBTOMaTuyec-
KOro
nepesanycka

Myck: nyck
Cron: cton
Bbixoa: oTmeHa

0: aKTMBEeH
1: He aKTMBEH

0~65535

0~3600 ¢
0: pyHKLMA HeaKTVBHA

Haxatb
«Myck» ans
Havana mope-
NpoBaHusA

MapameTp
MOHUTOPUHra

MapameTp
MOHWUTOPUHIa

MopgenupoBanne  pabotbl  —
cuMynsiTop 3arnycka, paboTbl u
ocTaHoBa ABuratens

ans NOATBEPXAEHNS
npaBuUnNbHOCTU NOAKIIOYEHNS
yCTpONCTBa nrnaBHOro

nycka M [OMOMHUTENIbHOMO
obopynoBaHus.

YCTPOMCTBO  NNaBHOMO  nycka
MOXeT ObITb HACTPOEHO Ha
aBTOMaTuyeckuii cbpoc owmbok
N cBegeHne K MUHUMYMY Bpemsi
HaxoxaeHus YN B Hepaboyem
coCTOsiHUM.  DYHKUMSI  aKTUBHA
TONbKO MPU pexumMe ynpaeneHus
C KNemm.

Maponb  MOXHO  YCTaQHOBWTb,
BBeAs  3HAYeHuWe,  OTIIMYHOE
or Hynsa. [locne aToro pAns
M3MEHEHWsI MapaMeTpoB, HYXHO
OymeT cHayana BBECTU Naposb
B 9TOM MapamMeTpe, Jarnee
nepexoauTb K pefaKkTUpOBaHWUIO.
MoppobHee cm.n.8.2.

Mapametp MOHUTOpUHra,
KOTOPbIN nokasblBaeT
dpakTnyeckoe Bpemsi  paboTbl
Y.

MapameTp MOHWTOPUHIa,
KOTOPBbI MOKa3bIBAET KONMYECTBO
coBepLUeHHbIx nyckos YTIT.

BHyTpeHHWA  napameTp, He
NOANIEXUT U3MEHEHMIO.

YcTaHaBnMBaeTca BpeMsl, Yepes
KoTopoe 6yner coBepLUeH
aBTOMnepesanyck nocne
BO3HWKHOBEHWS oLmMBKM.
®YHKUMS aKTUBHA TOMbKO MNpw
pexvme ynpaBneHust ¢ KneMm.



F44

F45

F46

Fa7

F48

F49

Tok npu 20 MA

Kanu6poska
npu 4 mA

Kannbposka

npun 20 MA

MoxapHbIn
pexum

Pexum knemm

Bepcus NO

0~150 %

0~150 %

0: aKTMBEH
1: He aKkTMBEH

0: MMNynbCHbIN
1: ypoBHEBbIN

200 %

20 %

100 %

MapameTp
MOHUTOPUHra

YcTaHaBnuBaeTcCH
MakcMMmarnbHOe 3HaueHue Toka
npu 20 MA, no ymonyanuio 200
% ons 20 MA, 4TO COOTBETCTBYET
200 % HOMMHanbHOro ToKa.

Kanubposka HwkHero npegena
aHanoroBoro Bbixoda. 3HayeHue
20 % CcOOTBETCTBYET HUXHEMY
npepeny B 4 MA. 10 %=2 mMA.

Kanunbposka BepxHero npegena
aHanoroBoro BbIxoAa. 3HaveHve
100 % cootBetcTByeT 20 MA.

[Mocne akTMBauMM nNOXapHOro
pexuma  YMMN  He  Gyger
ocTaHaBnMBaTbCA npu
BO3HWKHOBEHWMN OLUMGOK (TONbKO
npepynpexaeHve).

B VUMMYNbCHOM pexume
[OCTaToO4HO MMMNYNbCHOTO
curHana Ans 3amblkaHus KIeMm
(npogomkaetr  paboTatb  npu
OTCYTCTBUMN curHana). Mpn
YPOBHEBOM peXvMe Heobxoamm
NOCTOSIHHBIA CUTHAan Ha Krnemme
NS 3anycka v ocTaHoBa.

Ha gucnnei BbiBoanTCA
MHOPMaLns O TekyLlen Bepcum
no.



MaBa 9. YcTpaHeHue HencnpaBHOCTEMN

9.1 Peakuus 3awmTbl

Korga oGHapy»unBaeTcsi COCTosiHME, NpY KOTOPOM cpabaTbiBaeT 3awmTta, yCTpoCcTBO
NNaBHOrO NycKa 3anvcbiBaeT B >XXypHar KOA OLLUMOKMX. YCTPOMCTBO NNaBHOIO Mycka XpaHuT
12 nocnegHux ownboK, KOTOpble 0TOGPaxakTcs B MHCOPMALMOHHOM MEHIO (CM. erasy
6 Anst noapo6Hom nHdopmaumm).

Ecnun yctponcTeo nnaBHOro nycka coobuymno 06 owmnbke, Heo6xoaumo onpenennTb u
yCTpaHUTb YCNOBUS, ee Bbi3BaBLUNE; COPOCUTb OLIMOKY Ha YCTPOMCTBE MIIaBHOIO MycKa;
nepesanycTtuTb YCTPOWCTBO MMaBHOrO nycka. [Ana cbpoca OWMOKM HaXMUTE KHOMKY
«CTon/Cbpoc» Ha naHenu ynpasneHus unu nogante komaHay Yepes npotokon Modbus
RTU Ha cbpoc owmnbkn (B 3aBMCUMOCTM OT ucnons3yemoro Bamm metoga ynpasneHus
YCTPOWCTBOM MNMaBHOTO MycKa).

9.2 CoobLieHue 06 owunodke

B cneuyrou.leﬁl Tabnuue nepe4vyncrneHbl MexaHn3mbl 3aLlinTbl 1 BOSMOXHbIE NPUYUHbBI
OTKIMOYEHMS U3-3a OLINOKK yCTpOVICTBa nnaBHOIoO nycka.

Mpn BO3HUKHOBEHUU ownboK, CBsI3aHHbLIX C neperpeBomM, a TaKxe
npeBbllUEHNEM TOKa WU HanpsaXeHua, 3anpellaeTca BO30OHOBNSATL
pa60Ty 00 yCTpaHeHUa npudnHbl BOS3HMKHOBEHNA HEUCNPaBHOCTU Unn
He paHee, 4yeM yepes 10 MUWHYT Nocrie BO3HMKHOBEHNUA owmnbku.

Tabnuua 10 - MHdopmaumsa 06 owmnbkax, Ux NpuYMHax 1 npegnaraeMbix peLieHnsax

WHdopmMaums Ha gucnnee BoaMoxHasi npuyMHa / npeanaraemoe pelueHue

Panee Obina kakas-To owwubka, OAHaKo,  ycnosue
BO3HWKHOBEHUSI OWNOKM BbINO ycTpaHeHo. OTo MOryT ObITb
TakMe OWMnOKKM, Kak MpeBbllUEHWe HanpsbkeHwsl, nageHune
HanpskeHUs, MpeBbIlleHWe MYyCKOBOTO TOKa, OTKIoYeHue
no BHELWHeW KoMaHae «ABapuiiHbin cton» u T.4. Cbpockre
OLLMOBKY.

HeTt owmbGok

[MpoBepbTe Hanuumne BXOOHOMO TPExAasHOro HanpshHkeHus
NMUTaHWUSA, NPaBUMbHOCTbL MOAKMIOYEHUS K CETW YCTpoMcTBa
n BannacHoro KOHTakTopa, mpoBepbTe paboTocnocobHOCTbL
KOHTaKTopa.

O6pbIB BX.hasbl



O6pbIB BbIX.¢hasbl

Meperpy3ka 3

XonocTon xon,

Meperpyska no Toky

MpesbiLu. MyCK. TOKa

MNepekoc das

[aHHas owmnbka He MOXET BbITb OTperynmpoBaHa. [NposepbTe
NOAKNIOYeHNe ABUraTens K BbIXOAHBIM KMeMMaM yCTponcTsa
nnaBHOTO Mycka W MOTOpHble kabenu. Korga nopaetcs
KOMaHga nycka, ogHa WM HeCKONbKO BbIXOAHbIX ha3
YCTPOWCTBA NMaBHOTO Nycka He HaxoAATcs 6e3 HanpshkeHus.
[MpoBepbTe, 3aKpbIT MW MaBHbIN KOHTAKTOP, KOraa noaaeTcst
KoMaHza nycka. Takke npoBepbTe, 3aKpbIT M OH A0 Tex nop,
noka nnaBHbIM OCTaHOB He OyaeT 3aBeplueH. [lpoBepbTe
npegoxpaHutens. Ecnu  ycTponMcTBO  mmaBHOrO  mycka
NPOBEPSIETCS C ManeHbkUM ABWratenem, kak MUHUMyM 2%
OT MWHMManbHOTO HOMMWHAamNbHOTO TOKa AOMKHO Teub Yepes
Kaxayto gaay.

Meperpy3ka asuratens (Tennosas MOAENb).

[lBuratenb JOCTUr CBOErO MaKCMMyMa TENMoBON eMKOCTY.
Meperpy3ka MOXeT ObITb Bbl3BaHa CreAyoLLUMMN NPUHMHAMK:
* MNapameTp 3aWwuThl YCTPOMCTBA NIaBHOrO Nycka He
COOTBETCTBYET TEMMOBOW €MKOCTW ABUraTensi

» CnivLLIKOM MHOTO MYyCKOB B Yac

* MoBpexaeHo BO3AyLUHOE OXNaXaeHue ABuratenst

YcTpaHuTe npuymHy neperpeBa M obecriedbte oxnaxgeHue
asuratensi
* MoBpexaeHo BO3ayLLHOE OXNaxaeHve apuratens YcTpaHute
npuYnHy neperpesa n obecrneysTe oxnaxaeHue Asurartens

[MposepkTe cooTBeTCcTBUE HOMUWHaIbHbIX napameTposB
anekTpoasuraTtena Harpyske.

38I'IyCKVI OCYyLLEeCTBAKTCA CIULWKOM YacTto, Ui MOLLHOCTb
YN He COOTBETCTBYET MOLUHOCTU 3aneKkTpoasuratend, unu
Harpyska anekrpoasuraTtena CruLIKOM Taxenas.

Harpyska cnuwkom 6Gonbwas wniv  YMIM  HenpaBunbHO
nogobpaHo K anekTpoaBuraTento.

MpoBeptTe XapaKTepucTMkm B X O 4 H O I O
Tpexda3Horo  NWTaHWs, LENOCTHOCTb W CUMMETPUIO
COMpPOTUBNEHUS1 OOMOTOK 3rieKTpoaBuraTens.



9.3 YpoBeHb 3aWKUTbl OT Neperpys3Kn

YpoBeHb 3alumThl OT Neperpy3kn yctaHasnmeaerca napamerpom F14.

Ha rpaduke — 37O kpuBasi 3aBMCUMOCTM BpeEMEHU cpabaTbiBaHWs 3aluUTbl OT
OTHOLLIEHUSI paboyYero Toka anekTpoaBuraTenst K HomuHanbHoMmy (Ip/IH).

Tabnuua 11 - 3aBucUMOCTb BpEeMeHU OTKITIOYEeHUA OT KpaTHOCTU HOMUHAaNbHOIo TOKa
anekTpoasuratens IH

:SSZ'?:;W 1,2 |15 | 2% 3*In 4*1n 51 6*IH
1 79,5¢ 28¢c 11,7¢c 44c 2,3c¢c 15¢c 1c
2 159 ¢ 56 c 23,3¢c 8,8¢c 4,7c 29c 2c
5 398c | 140c |583c | 22c M7¢ | 73c 5¢
10 7955¢ | 280c |117c | 438c | 233c | 146c | 10c
20 1591c |560c | 233c | 875c |467c |292c |20c
30 2386¢c | 840c |350c | 131c | 70c 438c | 30c

30

190 ‘BWadg

20

Ip/H

Puc.11. Kpusbie mennoeol 3auumsl anekmpodsuzamerns (epems cpabambigaHusi 3au4umsl Om rnepezpysKu),
20e: IH — HomuHarbHbIU MoK anekmpodsuzamerns, Ip — pabo4yuli mok anekmpoosueamersi»



MaBa 10. KoMmmyHukaumoHHbIn npotokon Modbus RTU
Mpexae, yem ncnons3oBaTk coeanHeHne no npotokony Modbus RTU, o3HakomeTech
co crieaytoLelt nHgopMaumen o 6e3onacHoOCTU.

Korga ynpaBneHue yCTpOMCTBOM MMaBHOMO Mycka MPOM3BOAUTCH AUCTAHUMOHHO,
ybeautech, 4to Bbl cobniogaete TexHuky 6esonacHocTu. Ob6sizatensbHO cooblimTe
nepcoHany, UMetLeMy AOCTYN K YCTPOMCTBY MMABHOMO Mycka, YTO OHO MOXET ObiTb
3anyLeHo B 160N MOMEHT.

10.1 HacTponku npoTtokona

1. Agpec: BbiCTaBnsieTcs ¢ NomoLLbio napameTtpa F12, no ymonyaHumio 1

2. CKOpOCTb: BbICTABMAETCA C NoMoLbto napameTpa F13, no ymonyanuio 9600 6ut/c
3. NogpepxumBaetcs Tonbko Modbus RTU

4. ®dopmat gaHHbIX 8-N-1

10.2 PYHKLUN YTEHUA U 3annUcu

MoryT ObITb UCNOMNb30BaHbI criegytoLmne PyHKLUMK 115 YTEHUSA U 3anucu permcTpos:
* 03 — YTeHne HeCKONbKNX PErMCTPOB;

* 06 — 3anucb perncTpa;

* 03, 06 — 3anncb 1 YTeHWEe pernucTpa;

LLinpokoBeLLaTenbHbIN PEXMM HE NOAAEPKMBAETCS.

10.3 KapTa perncrpos

Peructp OnucaHue bur 3HauyeHue

0 Mapametp FOO — HOMMHanNbHbIN Ot0po7 TonbKko YTeHne
Tok YT

HomuHanbHoe HanpsikeHne YIMIM | OT 0o 7 Tonbko YTeHne

2 Mapametp FO1 -HOMWHaNbHbIN Ot0po7 YTteHune/mameHeHne napameTpa
TOK anekTpoaBuraTensi

3 Mapametp FO2 - pexum Ot0po7 YTteHune/nameHeHve napameTpa
ynpaBneHusi

4 MapameTtp FO3 - pexum nycka Ot0po7 YUTteHune/mameHeHne napameTpa

5 MapameTtp F04 -orpaHunyeHue Otr0po7 YUTteHune/m3ameHeHne napameTpa

NyCKOBOro TOKa
6 Mapametp FO5 - orpaHuyeHne Ot0po7 YrteHune/nameHeHe napameTpa
NMYCKOBOIO HaNpshkeHUs!

7 Mapametp FO6 - Bpems Ot0po7 YUTteHune/nameHeHne napameTpa
NOBbILLEHNS HANPSHKEHUSI



10

40

41

1"

12

13

14

15

16

17

18

19

20
21

22

Mapametp FO7 - Bpemsi
NnaBHOMO OCTaHoBa

Mapametp FO8 - dpyHKkuMA
BbIxogHoro pere 1

MapameTtp FO9 -3apepxka
CurHana BbIXoOHOro pene 1

Mapametp F10 - dpyHKUMSA
BbIXOOHOTO pere 2

MapameTtp F11 -3agepxka
CurHana BbIXOL4HOro pene 2

MapameTtp F12 - agpec
ycTpoinctea B cetn Modbus RTU

Mapametp F13 - ckopocTb
nepegayv AaHHbIX B cetn Mod-
bus RTU

Mapametp F14 - ypoBeHb
3aLlUTBI OT Neperpysku

MapameTtp F15 -orpaHnyeHune
NyCKOBOro TOKa

MapameTtp F16 - Bpems
cpabaTbiBaHMS 3aLUMThI MO
NPEeBbILLIEHMIO MYCKOBOIO TOKa
Mapametp F17 -makcMmManbHbIn
paboumn Tok YT

Mapametp F18 - Bpems
cpabaTbiBaHMsA 3aLnTbI NO
npeBbILIEeHNI0 paboyero Toka
ynn

MapameTp F19 - nepekoc a3

Mapametp F20 - Bpems
cpabaTbiBaHNA 3aLLMThI NPU
nepekoce a3

MapameTtp F21 - xonocTou xon

MapameTtp F22 - Bpemsi
cpabaTbiBaHWs 3aWuTbI NpU
XOIIOCTOM XofAe

Mapametp F23 - kanubposka
dasbl A

OT10po7

Or0po7

Or0pmo7

Or0pmo7

Or0pmo7

Ot0po7

Or0pmo7

Otr0pmo7

Otr0pmo7

Or0pmo7

OT10po7

Otr0po7

Or0pmo7

Or0pmo7

Or0pmo7
Or0pmo7

OT10po7

YTteHune/m3ameHeHne napameTpa

YUTteHune/m3ameHeHne napameTpa

YUTteHune/mameHeHne napameTpa

YTteHune/mameHeHne napameTpa

YTteHune/nameHeHne napameTpa

YTeHne/n3ameHeHne NnapameTpa

YTeHne/nameHeHne napamerpa

YUTteHune/mameHeHne napameTpa

YTteHune/mameHeHne napameTpa

YTteHune/nameHeHne napameTpa

YTteHune/m3ameHeHne napameTpa

YUTteHune/m3ameHeHne napameTpa

YTeHne/n3ameHeHne napamerpa

YTteHne/MameHeHe napameTpa

YTteHune/nameHeHne napameTpa

YTteHune/nameHeHne napameTpa

YTteHune/mameHeHne napameTpa



23

24

38

25

26

27

28

29

30

31

32

33

34

35

36

37

MapameTtp F24 - kanubpoBka
casbl B

Mapametp F25 - kanubpoBka
dasbl C

MapameTtp F26 - kanubpoBka
HanpsHkeHus

Mapametp F27 - pencteue
npu cpabaTtbiBaHUM 3aLLMTLI NO
neperpyske no Toky

Mapametp F28 - pgenicteue
npu cpabarbiBaHUM 3aLLMUThI MO
NpeBbILLEHMNIO MYCKOBOrO TOKa

Mapametp F29 - pencrteue
npu cpabarbiBaHWUM 3aLLMUThI MO
npesbILLeHno paboyero Toka
Mapametp F30 - gevicteue npu
cpabaTbiBaHUM 3aLLMTHI MpY
nepekoce a3

Mapametp F31 - gencteue npu
cpabaTbiBaHUM 3aLWMTbI NpY
XOMOCTOM Xofe

Mapametp F32 - pencreue npu
cpabaTbiBaHUN 3aLLMThI MpY
noTepe BbIXOAHOW ¢hasbl
Mapametp F33 - genicteue npu
cpabaTbiBaHUM 3aLWMTbI NpY
KOPOTKOM 3aMblKaHWK Ha Bbixoae

Mapametp F34 - 4a3blk

MapameTtp F35 - BbIGOP
PYHKUMKM Ans Hacoca

Mapametp F37 -
aBTOMaTu4eckuii copoc

MapameTtp F38 - yctaHoBKa
napons

Mapametp F39 - Bpemsi paboTbl

Mapametp F40 - konuyecTso
nyckos

OT10po7

Or0po7

Or0pmo7

Or0pmo7

OT10po7

Ot0po7

Or0po7

Or0pmo7

Or0pmo7

OT10po7

Ot0po7

Or0pmo7

Or0pmo7

Or0pmo7

OT10po7

OT10po7

YTteHune/m3ameHeHne napameTpa

YUTteHune/m3ameHeHne napameTpa

YUTteHune/mameHeHne napameTpa

YTteHune/mameHeHne napameTpa

YUTteHune/nameHeHne napameTpa

YTeHne/n3ameHeHne napameTpa

YUTteHune/m3ameHeHne napameTpa

YTeHne/n3ameHeHne napamerpa

YTteHune/mameHeHne napameTpa

YUTteHune/mameHeHne napameTpa

YTeHne/n3ameHeHne NnapameTpa

YteHne/nameHeHne napamerpa

YTeHne/n3ameHeHne napamerpa

YTteHne/M3ameHeHe napameTpa

Tonbko YTeHne

Tonbko YTeHNe



39

99

406

100

101

102
103
104
105
106
107

108
109

Mapametp F42 - Bpemsi
aBTOMaTUYeCKOoro nepesanycka

Mapametp F43 - Bepcusa MO

YnpaBneHue nyckom/oCTaHOBOM

MapaMeTpbl MOHUMTOPUHra

CoctosiHue YIM

TekyLias owmbka

BbixogHom ToK
Peseps

Toka ¢pasbl A
Tok dpasbl B

Tok dpasbl C
MyckoBoW ToK, %

Mepekoc a3

YactoTta

OT10po7

Or0po7

Or0pmo7

Or0pmo7

Or0pmo7

Or0pmo7
OTr0po7
OTr0po7
OT0po7
OT10po7
Or0pmo7

Or0pmo7
Or0pmo7

YTteHune/m3ameHeHne napameTpa

Tonbko YTeHne

YUTteHune/mameHeHne napameTpa
0x0001 Myck

0x0002 Peseps

0x0003 Cton

0x0004 C6poc oLumbkm

Tonbko YTeHne

: [oTOB K paboTte
: Myck

: Pabota

: OcTaHoB

: Ownbka

HeT owmbok

: O6pbIB BXOAHOM (hasbl

: O6pbIB BbIXOAHOM (hasbl

: Meperpyska 30

: MNeperpyska no Toky B
npouecce paboTbl

5: MNpeBblLIeHWe NycKOBOro Toka

6: MoTeps/HeQOCTaTOHYHOCTb
Harpysku

7: MNepekoc a3

8: BHewHssa owmnbka

9: MoBpexaeHune TMpucTopa
10: BHyTpeHHsAs oumbka

11: HensBecTHas owmbka

Tonbko YTeHne
Tonbko YTeHne

Tonbko YTeHne

Tonbko YTeHne
Tonbko YTeHne
Tonbko YTeHne

Tonbko YTeHne

Tonbko YTeHne



300
301
302
303
304
305
306
307
308
309
310

311

XypHan owmn60ok

MepBas ownbka B xypHane
Btopas owmnbka B xypHane
TpeTbsi owumbka B XypHane
YeTBepTas owmbka B XypHane
MaTtasa owwnbka B xypHane
LLlectasi owmbka B xypHane
Cepbmas owwmnbka B xXypHane
Bocbmasi owmbka B xypHane
[eBsATas owmnbka B XXypHane
Oecsaras owmnbka B xxypHane
OpavHHaguaTtas owunbka B
XypHane

[BeHaguaTas owmnbka B
XypHane

Or0pmo7
OTr0po7
Or0pmo7
OTr0po7
OT0po7
Or0pmo7
OTr0po7
Or0pmo7
OTr0po7
OT10po7
Or0pmo7

Or0pmo7

10.4 3azemneHne U aIKpaHMpoBaHue

PekomeHgyetcs

NCMNomnb30BaTb  SKPaHWPOBAHHbLIN
3alWMTHBIM 3KpaHoM. [1Ba KOHUa akpaHupytoLero kabensi cnegyeT NOAKMIYUTb B TOYKY
3a3eMIAoLLEro yCTPONCTBA UMK B 3aLLMUTHYO TOYKY Kabens 3aseMneHus.

10.5 MNoakniovyeHue TepMUHaTopa

Ons anvHHBIX Kabenew, KOTOpble MOTYT BbI3biBaTb MOMEXMW, crnefyeT YyCTaHOBUTb
corracyoLie pes3ucTopbl (TEPMUHATOPbI) Mexay UH(OPMaLMOHHbIMM NPOBOAAMU Ha

oboux KoHuax kabens RS485.

ConpoTvBneHne JOMmKHO coBnagaTb C conpoTusneHnem kabens (06ei4Ho 120 Om).

Tonbko YTeHne
Tonbko YTeHne
Tonbko YTeHne
Tonbko YTeHne
Tonbko YTeEHNE
Tonbko YTeHne
Tonbko YTeHne
Tonbko YTeHne
Tonbko YTeHne
Tonbko YTeHNEe

Tonbko YTeHne

Tonbko YTeHne

kabenb «BuUTas

He pekomeHayeTcs MCNonb3oBaThk NPOBOSIOYHbBIE PE3UCTOPSI.



MaBa 11. JlononHuTenbHbIe onuuu

11.1 MoKpbITHUE NTAaKOM 1 KOMMNAayHAOM

BasoBoe nokpbiTUE NeYaTHbIX Nnar - knacc C2C: npuMeHsieTcs B MECTax C HOPMarbHbIM
YPOBHEM 3arpsi3HSOLLNX BELLECTB.

Mpn paborte o6opynoBaHMA B 3KCTpeMaribHbIX (arpeccuBHbIX) pabounmx cpepax
peKoMeHAyeTcs AONOMHUTENbHAs 3alimMTa — crneuunansHoe MOKpbITUE MevaTHbIX nnart
JIaKOM MIM KOMMayHAOM.

HaHHas onuusi sBnsieTcs Hamboree onTUManbHOWM Ans obecnevyeHus HadeXHOCTU
paboTbl 4aCTOTHbLIX Npeobpa3oBaTeneit UM YCTPOMUCTB MNMABHOMO MyCcKa B XXECTKUX
YCMOBUSIX U NPU BO3AENCTBUN APYrMX arpeccuBHbIX (hakTopoB (Brara, nNbinb U T.0.).

KomnayHp

Mpn pabote o6opyooBaHuA B  SKCTpPEMarnbHbIX
(arpeccuBHbIX) paboumx cpegax pekomMeHayeTcs
JOMOonHUTENbHasa 3awmTta: crneuuanbHoe MoKpbITUe
neyatHbix nnat  komnayHaoMm. [aHHas  onuus
SBNSieTCsl Hambonee ontumanbHoM ansa obecnedeHust
HagexXHOCTM paboTbl 4YaCTOTHbIX MNpeobpasoBaTenen
MIN YCTPOWCTB MMaBHOrO MyCcka B >XECTKUX YCNOBMUSAX
M Mpu BO3OEWCTBMU APYrMX arpeccuBHbIX (DaKToOpoB
(Bnara, nbinb 1 T.N.).

MpeumywecTBa:

* [loBbileHHas  MexaHW4yeckas  YCTOMYMBOCTb:
aheKkTMBHO 3awuiLiaeT oT BMOpaLuiA, BO3HUKAKOLLMX
B npouecce paboTbl.

+ BbIcokasi Tennootaava: ycTpOMCTBO He HarpeBaeTcst
B npouecce akcnnyatauuu. lNMpoaneHne cpoka cnyxobl
obopynoBaHus.



Iak

MoKpbITHE NakoM pekoMeHAYETCA ANA NpeaoTBpaLleHust
noBpexaeHun n pecopmauuin nnat npu pabote B
3anbiNeHHbIXx pabounx cpedax. BHe 3aBucumocTu
OT TSXKECTW HarpysoK, [AOMOMHUTENbHOE 3alMTHOE
NOKPbITUE MO3BOMSET HE TOMbKO MOBLICUTH MPOYHOCTb
pagMoanemMeHToB, HO W MNPOANUTb CPOK  CryXObl
obopynoBaHua B uernom. Jlak HagexHo 3awmwaer
npeobpasoBaTenb 4YacToTbl UMW YCTPOWCTBO MIABHOIO
nycka ot nbiln, 4to obecneumBaeTr GecnepeboviHyo
paboTy npon3BoaCTBa.

MpenmywecTBa:
* YCTONYMBOCTbL K MbINW.

* Bbicokasi MexaHn4yeckasi MpOYHOCTb Paano3ieMeHTOB
Ha neYartHbIX nnartax.

« MpoaneHue cpoka cnyx6bl 0GopyaoBaHus.
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