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BBegeHue

Bnarogapum Bac 3a npuobpeTeHue ycTpoicTBa NnaeHoro nycka cepum SSI unu
SBI. [laHHas cepust ucnonbayeTca ANs yrnpasrieHusl pasnuyHbiM obopyaoBaHueM Ans
aBTOMaTU3aUMM npoliecca MPOU3BOACTBA (OCHOBHOE MpPUMEHEHWE: BEHTUNSATOPDI,
HacocHble arperaTbl U T.4.). [Nepen Hayanom paboTbl BHUMATENBHO M3Yy4uTe HacTosLee
PYKOBOACTBO. HapylleHue ykasaHHbIX B PyKOBOACTBE TpeGoBaHWI 3Kcniyataumm
MOXET MPMBECTU K BO3HWKHOBEHWUIO HEUCNpPaBHOCTEMN, OTKA30B, COKPALLEHWUIO CpoKa
3KCMNyaTauumM 06opyaoBaHUS UM AaXe K HaHECEHWIO TPaBM.

B cnyyae Heo6GXoaAMMOCTM KOHCYIbTaUMM No UCNONb30BaHMIO YCTPOWUCTBA MIABHOMO
nycka Wnu CepBUCHOMY OBCHYXMBAHWUIO YCTPOWCTB 0Bpatutecb B TEXHUYECKYHD
nogaepxky OO0 «UHcTapT».

Mpu BBOAE B 3KCNNyaTaumio BbINOMHUTL CrieayroLme AeNCTBUS:
1) BbINONHWTL NPUEMKY U OCMOTP:
- LlenocTHoCTb n3genus u KOMMNEKTHOCTb COMMacHO Nacnopry.

- COOTBeTCTByeT NN HOMUWHAalrbHOE€ 3HaYeHue, ykasaHHOe Ha wWwuinbae, 3Ha4YeHuio,
YKa3aHHOMY B BallleM 3aKase.

2) [lpoBepuTb COOTBETCTBME CETEBOr0 MNWUTAHWS WU HOMUHaIbHLIX MapaMeTpoB
aneKkTpoasuratena gnana3oHy HanpaXeHua CUinoBoro nNnUTaHuA.

3) BbinonHntb YCTAaHOBKY W noAKn4veHne B COOTBETCTBUU C pekomMmeHOauunamu,
YKa3aHHbIMU B Inase 3 HacTosLero pykoBoAcTBa.

4) BbInonHWTbL NapaMeTprMpoBaHne B COOTBETCTBUM C TEXHONOMMYECKNMM YCIIOBUSIMU.

B cny4vyae BbiABlIEHUA HapylweHUA OOHOro U3 MyHKTOB HeMeONneHHO CBAXUTECb C
npounssoguTenem unu Bawmm noctaBLmnKomMm.

MponssoauTene ocTaBnseT 3a cobon npaBo BHOCUTb U3MEHEHUA B KOHCTPYKLUUIO
nsgenus 6e3 npenBapuTenbHOro yseoMIieHuns.



MaBa 1. O6wune cBegeHuns

YctponcTteo nnasHoro nycka cepum SSI n SBI npencraensieT cobor ontumanesHoe
UMpPOBOE peLLeHNe MNMaBHOMO Mycka Ans aCUHXPOHHLIX JnekTpoaBuratenen c
KOPOTKO3aMKHYTbIM POTOPOM NpW  BXOAHOM TpexdasHom HanpsxeHun 400 B.
MpepocTaBnsaeT onTuManbHbIM HAGOP OYHKUMIA 3alLMTbl ABUraTens ans obecneyeHus
HaOEeXHON NPOM3BOAUTENBHOCTM YCTAHOBOK.

OwnanasoH mowHocten cepum SSI: ot 5.5 kBT go 600 kBT, agnanasoH molwHocTen
cepum SBI: ot 5.5 kBT go 55 kBT.

MpumeHeHne yCTpOﬁCTB nnaBHONO nycka onpaBgaHO TOJIbKO B MexaHusmax,
pa6OTaIOLLI,VIX C NOCTOSIHHOW YaCTOTOM BpaLleHUs Bana aneKkTpoaBuraTensl, Ho UMeRLLNX
TAXenble PeXUMbl NycKa.

1.1 HomeHknatypa usgenun

MoxanyicTta, npoBepbTE YCTPOWCTBO A0 MPUMEHEHWS Ha npegmeT OTCyTCTBUS
BHELLUHNX MOBPEXAEHU M COOTBETCTBMA 0OO03HayeHus ycTpomncTBa Bawemy 3akasy.
Hapnuck Ha 3aBogckon Tabnuyke: Hanpumep, SSI-5.5/11-04.

YCTporcTBO NnaBHoro nycka cepun SSI

Mopenb

SSI-5.5/11-04

BxogHoe HanpskeHne

3 ba3bl~380 B 50 'y

MowyHocTb

5.5 kBT

Tok

1A

000000000000000000

Y/z

XXX -
1 2 3

Cucrtema 0b03HaueHUS:

1. Cepusa
2. MowHocTb (kBT)
3. Tok (A)
4. BxogHoe HanpsxeHue, B
4: 1~ 400 B+ 15%, 50/60 'y

1.2 MogenbHbIN pag

Moagenb

MowHocTb, KBT

AONOMHUTENbHbIE onuun

nokpbITUE |
KoMnayHA |

5. [lononHuTenbHoe 3alMTHOE NOKPbITUE NNaT Nakom
6. 3alwmTHOE NOKpbITUE nnaT kKoMnayHaoM

HoMuHanbHbIN TOK Npu
NOAKIIOYEHUMN «B NINHUIO», A

Cepus SSI, Bxoa: 3 ¢dasbl, 400 B £ 15%, 50/60 Ny

SSI1-5.5/11-04 5.5
SSI-7.5/15-04 7.5
SSI-11/23-04 11
SSI-15/30-04 15
SSI-18.5/37-04 18.5

1
15
23
30
37



SSI-22/43-04 22 43

SSI-30/60-04 30 60
SSI-37/75-04 37 75
SSI-45/90-04 45 90
SSI-55/110-04 55 110
SSI-75/150-04 75 150
SSI-90/180-04 90 180
SSI-115/230-04 115 230
SSI-132/264-04 132 264
SSI-160/320-04 160 320
SSI-185/370-04 185 370
SSI-200/400-04 200 400
SSI-250/500-04 250 500
SSI-280/560-04 280 560
SSI-320/640-04 320 640
SSI-355/710-04 355 710
SSI-400/800-04 400 800
SSI-450/900-04 450 900
SSI-500/1000-04 500 1000
SSI-600/1200-04 600 1200
Cepus SBI, Bxoa: 3 dasbl, 400 B * 15%, 50/60 Iy
SBI-5.5/11-04 5.5 1
SBI-7.5/15-04 7.5 15
SBI-11/23-04 11 23
SBI-15/30-04 15 30
SBI-18.5/37-04 18.5 37
SBI-22/43-04 22 43
SBI-30/60-04 30 60
SBI-37/75-04 37 75
SBI-45/90-04 45 90
SBI-55/110-04 55 110

1.3 TexHMYeCKMe XxapakTepUCTUKN

OcHoOBHbIe napameTpbl SSi SBI
HanpsixeHue nutanus un 400 B % 15 %, 3 dassbl; 400 B + 15 %, 3 chasbl;
AnanasoH MOLYHOCTEH 5.5 - 600 KBT 5.5 - 55 kBT

YacTtoTta anekTtponutaHus 50/60 'y



MpumeHsieMble
anekTpoABUraTenu

YacTtoTta nyckos
MyckoBoe HanpsikeHue

OrpaHquHMe nycKoBoro
TOKa

Bpems nycka
Bpems octaHoBa

MakcumanbHbI paboyni ToK

Pexum nycka

PexunMbl ocTaHOBa

Hanuuue o6BogHOro
KOHTaKTopa (6annac)

Tun noaknrouveHus K [

MutaHue nnartbl ynpaeneHus

LCD pycckosi3bl4YHbIN
aucnnen

BCTPOEHHbI MCTOYHUK
nuTaHus

PenenHble Bbixoabl

Bxoabl ynpasneHusa

AHanoroBbI BbiXoa

KOMMyHUKaLMOHHBIi
npotokon

DYHKUNM 3aUTbI

TpexdasHble aCUHXPOHHbIE C KOPOTKO3aMKHYTbIM POTOPOM

He 6onee 20 B yac
30-70%

50 - 500 %

2-60c

0-60c

50 - 200 %

- TOKOOrpaHUyeHue

- pamna no HanpsikeHUo

- 3aMycK PbIBKOM B PEXVUME TOKOOTpaHUyYeHuUs

- 3anyck PbIBKOM B PeXUME pamrbl MO HANPSHKEHWIO
- pamna no Toky

- ABONHOW KOHTYpP PEerynmpoBaHuUsi C OrpaHn4eHnemM Toka u
HanpskeHus

- OCTaHOB No nHepuun
- NMaBHbIA OCTaHOB

OTtcyTcTBYET (HEO6XOAUMO
MCMNOMNb30BaTb BHELLIHWUIA
KOHTaKTOp)

BcTpoeH

"B nuHuo"
400 B, 3aBMCMMOE OT CUNIOBOW YacTun
» 3anucb 9 nocneaHNx oWNBOK;

« 3anucb o konunyecTee 3anyckKoB U ONUTENbHOCTU
nocnegHero 3anycka,

» OTOGpaxeHVe BbIXOQHOIO TOKa, BXOAHOIO HaMpshXeHus:.

3 peneviHbIx Bbixoda: 2
HenporpamMmMmupyembix, 1

2 peneWHbIx Bbixoga: 1
Henporpammupyembln, 1
nporpamMmmMmupyemsiii (250 B nporpammMmupyemsiii (250 B
ACpo3A;30BDC no3A) ACno3A;30BDC go3A)

3 UMPOBLIX HENPOrPaMMUPYEMbIX BXoAa

1 aHanoroBbIV BbIXOA C AnanasoHom 4...20 MA
ModBUS RTU

« [eperpes ycTpoicTBa NNaBHOMo nycka
» O6pbIB BXOAHOM hasbl

» O6pbIB BbIXOAHOM hasbl

* Mepekoc a3

» TokoBas 3awimTa npw 3anycke



* MNeperpy3ka B npouecce paboTbl AoBuraTens
* [oHWXeHHOe HanpsxeHne

* [oBbILLEHHOE HaNPsHKEHWS

» KopoTkoe 3amblkaHve Harpysku

» dnuTenbHbIA Nyck

* YcTaHOBKa HEBEPHBIX NapaMeTpoB

* HeBepHoe nopknioveHne

IP20: mogenu ot 5.5 kBT no

55 kBt
CTeneHb 3aWmTbl 1P20
IP00: mogenwu ot 75 kBT no

600 kBT

Pa3melyeHune Ha Bbicote o 1000 m. MNpu pasmeLleHum
Bbiwe 1000 M cnegyeT MCNonb3oBaTh YCTPOMUCTBO GonbLuei
MoLLHOCTK. TeMnepaTypa OKpy>KatoLLero Bo3ayxa - B
nHTepBane ot -30 go +55°C, BnaxHOCTb Bo3dyxa - He
6onee 90%, 6e3 koHaeHcaTa. Pa3melleHne ycTponcTea - B
NMOMELLEHNM C XOPOLLEW BEHTUNALMEN, MPU OTCYTCTBUM
KOPPO3VOHHO-aKTUBHbIX BELLLECTB U 3NeKTPONpOBOASLLEN
nbinu. Bubpaummn He gomkHbl npeBbiwatb 0.5 G

BHewHune ycnoBus

Cucrema oxnaxageHus EcTectBeHHOE OXxnaxaeHue BO34yXOM

1.4 BHelwwHun BMA U rabapuTHble pa3mepbl

D O o

Cepus SSI, mogenb 1 Cepus SSI, mogenb 2 Cepus SSI, mogenb 3
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Moaenb

Bec
(HeTTO)

Kr

w

FabaputHble

pa3mepbl

B

r

YcTaHOBOYHbIE

MM
L1

Cepus SSI, Bxoa: 3 ¢asbl, 400 B £ 15%, 50/60 Ny

SSI-5.5/11-04
SSI-7.5/15-04
SSI-11/23-04
SSI-15/30-04
SSI1-18.5/37-04
SSI-22/43-04
SSI-30/60-04
SSI-37/75-04
SSI-45/90-04
SSI1-55/110-04
SSI-75/150-04
SS1-90/180-04
SSI1-115/230-04
SSI-132/264-04
SSI-160/320-04
SSI1-185/370-04
SSI-200/400-04
SSI-250/500-04
SS1-280/560-04
SS1-320/640-04
SSI-355/710-04
SS1-400/800-04
SS1-450/900-04
SSI-500/1000-04
SS1-600/1200-04

<5

<21

<25

<30

<42

146

257

290

330

410

270

515

565

595

665

160

198

245

245

255

132

198

223

250

350

Cepus SBI, Bxoga: 3 dasbi, 400 B + 15%, 50/60 Ny

SBI-5.5/11-04
SBI-7.5/15-04
SBI-11/23-04
SBI-15/30-04
SBI-18.5/37-04
SBI-22/43-04
SBI-30/60-04

<5

146

270

160

132

pa3smepbi

B1

248

382

465

505

547

248

dg

M7

M9

M9

M9

M9

M7



SBI-37/75-04
1 SBI-45/90-04 <5 146 270 160 132 248 M7
SBI-55/110-04

Magea 2. O6wWwure mepbl NPeJOCTOPOXHOCTU

B oTBETCTBEHHOCTL NOMb30BaTENs BXOAWT NPOYTEHNE U MOHMMAHNE BCEX UHCTPYKLIMIA
B [aHHOM PYKOBOACTBE BMMOTb [0 YCTAHOBKM, MCMOMb30BaHUS MM OGCNYXMBaHWS
YCTPOWCTBa MnaBHOrO Mycka; crieqoBaTb NpaBuniaM anekTpobesonacHocTU, BKoYas
COOTBETCTBYIOLLIErO  3aLUMTHOTO OGOPYAOBaHUS M NOny4vyeHue
HeoBX0AMMBIX KOHCYNbTaLUmMin nepes UCnornb3oBaHWeM 3Toro o6opyaoBaHMs crnocobom,

ncnonb3oBaHuA

OTNIMYHBIM OT ONUCaHHOIo B JaHHOM pyKOBOACTBE.

m [>> 9

BHumaHue!

Mcnonb3oBaHue aToro cuMBona B JaHHOM PyKOBOACTBE HanoMuHaeTt
nonb3oBaTento o cobnogeHnn ocoboro BHUMaHUS KacaTenbHO YCTaHOBKA 1
paboTbl 060pyaoBaHMS.

OnacHocTtb!

HecobntoaeHvne TpeGoBaHNiA NpY BbIMOMHEHWW AaHHOW onepaumn MoOXeT
NPUBECTU K TSHKKAM TPaBMaM U NieTarnbHbIM NOCNeACTBUSIM.

3ameuaHue

YCTpPOWCTBO NNaBHOro Nycka MOXeT OblTb OTPEMOHTMPOBAHO TOMbKO
YNONTHOMOY€EHHbIM CEPBUCHBIM NepcoHanom. CamocTosiTensHas
moamukaLms yCTPpoOMUCTBa NIABHOMO Nycka Ui PEMOHT NpUBEAET K
CHATUIO rapaHTUIHbIX 06513aTENbLCTB C YCTPONCTBA.

2.1 Mepbl NpegoCcToOpoOXXHOCTHU

> BB

MpepynpexaeHne 06 oNacHOCTU NOSyYEeHUA MEeKTpPUYecKoro yaapa
[o Tex nop, Noka UCTOYHWK NUTAHUsI NOAKIOYEH (BKMOYas criydau, korga
YT B ownbke nnm HaxXogUTCsa B PEXUME OXUAAHUST KOMaHAbl), BXOAHbIE U
BbIXOZHbIE TOKOBEAYLLME LLUMHbI HAXOAATCS NOA HAMNPSKEHUEM.

KopoTkoe 3ambikaHue

B crnyyae cepbesHol neperpy3ku 1 NosiBlIeHUs KOPOTKOTO 3aMblKaHusl,
pa6oTa ycTpo/cTBa NNaBHOo Mycka AoMmkHa GblTb HEMeANeHHO
npekpatleHa. MocneayoLwmit BBog B 3KCMIyaTaLmio OCyLLEeCTBAeTCA
TOJIbKO MOCTIE KOHCYMbTaLUMM C TEXHUYECKON NOAAEPKKOM.

3asemneHue

B oTBETCTBEHHOCTL NOMb30BaTENS (MM YeNoBeKa, 3aHUMaKLLMMCS
MOHTaXXOM 1 nogkntoveHvem YIIM) BXoaMT nogknoveHne 3a3emMneHns B
COOTBETCTBMM C MECTHBIMU CTaHAApTaMu anekTpobesonacHocTu.



Ob6ecneuyeHune b6esonacHoCcTH

* B HekoTOpbIX yCTaHOBKaX, Cry4anHbI 3anyCK MOXET NPUBECTU K
NOBbILLEHHOMY PUCKY NepcoHarna unu K NoBpeXaeHMo ABWKYLLUXCS
MaLUMH. B Takmx criyyasx, peKoMeHAyeTcst K UCTOYHUKY MUTaHuS,
nogxogsiwemy K YII, ycTaHOBUTb M30MMPOBAHHBIN BbIKIHOYaTENb

1 yCTPOWNCTBO 06pbIBa Lienun (HanpumMmep, CUIMOBON KOHTaKTop),
KOHTpONupyemble Yepes BHELLHIOW cucTeMy 6e30nacHOCTU U ¢ MOMOLLbHO
nporpaMMumpyeMbIx peneriHbix Beixogos YII1.

* YT nmetoT BCTPOEHHbIE CUCTEMbI 3aLLMTbI, KOTOPbIE MOTYT OTKIOYUTD
YN B cnyyae ownbok 1, Taknm 06pa3oMm, BbINOMHUTL aBapUAHYyO
OCTaHOBKY ABUraTensi.

O6Lue Mepbl NPesoCTOPOXKHOCTU® [10 Hayana NPUMEHEHUs BHUMATENbHO
03HaAKOMLTECh C HACTOSILLEN MHCTPYKLMEN

* K paboTe no ycTaHOBKe W 3KCryaTauum yCTpoNCcTBa AOMKEH 4ONycKaThbCs
TOJMbKO KBanuULUMPOBaHHbIN 1 0BYYeHHbI nepcoHan

* Y6eautech B TOM, YTO NapaMeTpbl YCTPOWCTBA COOTBETCTBYIOT
napameTtpam 3neKTpoaBuUraTens

- 3anpeLuaeTcs NOAKIOYEHNE EMKOCTHOM Harpy3Kku K BbIXOAHBIM Knemmam
(U, V, W)

« [Mocne NOAKIIIYEHNS MECTa CUIOBbLIX COEANHEHUI AOIHKHBI BbITb
3aM30/IMPOBaHbI

* [pu BLINOMHEHNN PEMOHTHBIX U NPOMUIAKTUYECKMUX paboT YCTPONCTBO
[OMKHO BbITb OTKIMHOYEHO OT CETU U 3NEKTPOABUraTens

* YCTPOMCTBO NMaBHOIO Nycka He MOXeT BbiTb UCMONbL30BaHO Kak
pasbeanHUTENb Liemnn U U30MpytoLLee YCTPOMCTBO

- He ponyckaeTcst nonagaHue Bnaru BHyTPb YCTPOMCTBO

- 3anpeLleHo 1Crosnb30BaTh YCTPOMCTBO NIABHOMO Nycka COBMECTHO C
KOHZAEHCaTOPHbLIMMW YCTaHOBKaMu

2.2 YTunusaums

SSI, SBI He cogepxaT AparoLeHHbIX METanNMoB, HO JOMKHO ObITb YTUMM3UPOBAHO Kak
3NEKTPUYECKUI UM 3NEKTPOHHbBIA MYCOP B COOTBETCTBUM C MECTHBIM AEACTBYIOLLUM Ha
AaHHbIA MOMEHT 3aKOHOAATENbLCTBOM.

2.3 YcnoBusa akcnnyatauum
HopmanbHaa  Temnepatypa  OKpyxawwen cpedbl AN UCMOMb30BaHMSA
npeobpasoBarenst 4acTtoTbl coctaenseT -35°C~55°C.

B mectax, rge BbicoTa Hag ypoBHeM Mops npesbiwaer 1000 M u oxnaxageHue
YMEHbLUAETCA WM3-32 paspexeHHOCTU Bo3gyxa, HeobxoOAMMO YYWUTbIBATb CHUXKEHUE
HOMMHarbHbIX Xxapaktepuctuk Y.



2.4 YcnoBusa xpaHeHus

Mpwv ANUTENLHOM XpaHeHUM HEOBXOANMO YUMTLIBaTL Criedylolme pekoMeHaaumnu:
1. XpaHuTb NpeobpasosaTerib 4acTOTbl B OPUIMHANbHOM YNakoBKe.

2. YcnoBusl XxpaHeHWsi B Tape Ha ckriage U3rotoBuTens U notpebutensa AomKHbI
cootBeTcTBoBath ycrnosuam 1 no FOCT 15150-69. B Bo3gyxe He JOMKHbI
NpUCYTCTBOBAaTb arpeccuBHbIE NpUMECH, TemnepaTypa xpaHeHus -20 ...+60°C.

MaBa 3. YcTaHOBKa U nogkntoyeHune
3.1 NoaknroyeHne cMNoBON YacTU U 3a3eMIeHus

[Ina Bcex TMNopa3mepoB AonycTMmoe pacctosHue mexagy Y 100 mm no BepTykanu
[ins Bcex TunopaamepoB AonycTMMoe paccTosiHue mexay YT 50 mm no ropusoHTanu

[ns Bcex TMnopa3mepoB AoNyCcTMMOe paccTosiHve mexay YT o asepubl wkada
ynpasnenuns 10 mm

4 YcTpoicTBa NMaBHOrO nycka MOXET BbITb YCTaHOBMNEHO TOMbKO B BEPTUKAINIbLHOM
NonoXeHun

Knemma 3a3zemMneHust Haxogutcsi Ha 6okoBOM Topue (B yCTpOI7ICTBaX nnaBHOIoO nycka

cepun SSI ot 75 kBT 1 Bbilwe). Bo Bcex octanbHbix Mogensx cepun SSI, SBI knemma
3a3eMEHNsI OTCYTCTBYET.

» CeTeBoe NUTaHWe Noakn4YaeTcs K BXxoaHbIM krnemmam R, S, T B cCOOTBETCTBUM CO
CXEMOW, YKa3aHHOW HUXe.

* B mogenu SSI 06BoAHONM KOHTAKTOP MOAKIIOYAETCS K BXOAHbLIM knemmam L21, L22
1 L23 B COOTBETCTBMM CO CXEMOW, YKA3aHHOWN HIDKE.
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Cxema nogxnioyeHnsi ¢ BHELUHMM O00BOAHbLIM KOHTAKTOpOM ans cepumn SSI
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CxemMa nogkno4eHns Co BCTPOEHHbIM 0OBOAHBIM KOHTakTOpoM Ans cepuu SBI
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3.2 Tunbl NOAKMIOYEeHUA INeKTpoaBUraTens

YCTPONCTBO MNaBHOrO Mycka MOXET OblTb MOAKMIOYEHO TOMbKO «B NUHWIO». [pu
3anycke anekTpoaBuratens obsizaternibHo BBoauTcs napametp Fo (HOMWHanbHbIA TOK
anekTpoaBuraTens).

Hwxe npuBegeHa cTaHaapTHasi cxema MOOKMIOYEHWUsT ABUraTenst «B JIMHWIO» Ans
YCTPOWCTBA NSaBHOro Nycka ¢ BHELLIHNM 06BoAHOM KOHTakTopoM (SSI) n ansa yctponcrea
NNaBHOro Nycka co BCTPOEHHbIM 06BOAHBLIM KOHTakTopoM (SBI).

Cxema NoaKmioveHnst ABUraTenst «B NMUHWMIO» ATl YCTPOWUCTBA MaBHOIO Nycka ¢ BHELLUHUM
06BOAHbIM KOHTakTopoMm (cepusi SSI)
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3.2.1 CeTeBOM aBTOMaTNYECKMIN BbiKNoYyaTenb

ABTOMAaTMYECKNA BbIKMOYATENb yCTaHaBMBaeTCA CO CTOPOHbI nuTatoLLen cetm u
npegHasHayYeH ans OTKIYEHUS] CETU MPU BO3HMKHOBEHMM HeUcnpaBHOCTEN. Takke
MOXET OblTb aBTOMaTUYECKUIA BbIKNoYaTeNb C HE3aBUCUMbIM pacuenuTenem, KOTopbin
MOXET KOHTPONMPOBATLCS C MOMOLLLIO BbIXOAHbIX pene YT, ﬂop,6op BbIMOJTHAETCA No
HOMWHallbHOMY TOKY C XapakTepUCTMKon He Huxe C.

3.3 KnemmbI ynpaBneHus

YcTporcTBO nnaBHoOro nycka cepun SSI

DDODDDDODDODE

Bbixoa Ha Bbixoa pene Bbixoa pene AsapunHbii Cton Myck O6was AHanorosbIn
6arinac 3aepXKKn OLMBKK cton KknemmMa BbIXOg,
DC 4-20 MA

YCTporCcTBO NnaBHOro nycka cepun SBI

OOOOCOOOOD

Bbixopa pene Bbixog pene AsapuinHbii Cton  TMyck  O6was AHanoroBblIi
3a4EpXKKU oLmbKM cTon Kknemma BbIXO4,
DC 4-20 A

YCTPONCTBO NSiaBHOroO nycka nmeet 3 HenporpaMmmMmpyembiX BXxoaa ANCTaHUMOHHOIoO
ynpaBneHua. 311 BXOAbI MoryT ObITb MOAKIHOYEHBLI B pa3HbIX Bapuaunax ynpasrneHuns
cornacHo npeacTtaBrieHHbIM HUXe CXeMaMm:

ABapuiiHbin - Cron Myck  O6bwas AsapwuiiHbii - Cron Myck  Obwan
cTon Knemma cTon Knemma
70 8O 9O 10 70 80 90O 10

TpexnpoBoAHOe ynpasneHue [1ByxnpoBoAHOE ynpaBneHne
3ambiKaHme Kiioya K - myck
Pa3mblkaHue knioya K - cton



He nopaBaiiTe BHelLHee HanpshXeHWe Ha BXodbl ynpaBneHus,
[AaHHble BXOAa 3anuTaHbl OT BCTPOEHHOTO MCTOYHMKA NUTaHus Ha 12
B 1 akTMBMpYlOTCH NyTEM 3aMblKaHUSI CyXOro KOHTaKTa Ha obLuyto
KInemmy CoOTBeTCTBYtoLLero Bxofa. Bece cnaboroyHble kabens
ynpaeneHns JOMKHbI BbITb NPONIoXKeHbl OTAENBHO OT CUMOBOM NNHUM
nuTaHusi Bo n3bexaHne HaBoaKM NMOMEX U MOXHbIX cpabaTbiBaHWUN
curHana.

3.3.1 Npoknagka kabenen. Obwme npaBuna

Mogbop cunoBoro kabensi peKkOMeHAYeTCA BbIMOMHATE  Npu  CcOGNoAeHUn
YCMNOBWUIA MECTHbIX HOPMAaTUBOB MO TEXHMKE ©Ee30MacHOCTN, HanpsHXKEHU NUTaHWUSA Y
HoMuHanbHoMy Toky YTIT ¢ y4yeTom TpeGoBaHuii No akcnnyaraumm.

Kabenb anekTpogBuratens cnegyet NpoknagbiBaTb Ha pacCTOSHUM OT OCTarnbHbIX
kabenen. Kabenwu anektpopsuratenen HECKONMbKUX MNPUMBOAOB MOXHO YyKnagbiBaTb
napannensHo U psaom apyr ¢ gpyrom. Kabenb anektpogsuratens, kabenb nutaHus
1 kabenun ynpaeneHns pekoMeHAayeTcsi NpoknagbiBaTb B pasHbIX KabenbHbIX noTKax.
B uensax CHWKEHWUS YPOBHSA SNEKTPOMAarHUTHbLIX MOMEX, BbI3BaHHbLIX WUMMYMbCHbLIM
XapakTepoMm BbIXOOHOIO HamnpshkeHus npusBoda, He criedyeT npoknagbiBatb kabenb
ABuratens napannensHo ApyruMm kabensam Ha NPOTSHKEHHbIX yYacTKax.

MepeceyeHune kabenen ynpaeneHus 1 CUNoBbIX kabernen crieqyeT BbIMOMHATL Noa
YImoMm, Kak MoxHo Gonee 6nuskum k 90°. He gonyckaetcsi npoknagka MOCTOPOHHUX
kabenei yepes npueod. KaGenbHble NOTKMA OOMKHBI UMETH XOPOLLYIO 3IIEKTPUYECKYHD
CBA3b APYr C APYIOM U C NPOBOAHUKAMM 3a3eMreHus. [ns ynyylleHus: BblpaBHUBaHUS
noTeHLMana MoXHO UCMOoMnb30BaTh CUCTEMbI antOMUHUEBBIX KabernbHbIX NOTKOB.
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3.3.2 Bbibop kabenen ynpaBneHus. AkpaHupoBaHue

Bce kabenun ynpaBneHuss OOMKHbl ObiTb 3KpaHUMpPOBaHHbIMKU. [Ns aHanoroBbIX



CUrHamnoB crieQyeTmcnonb3oBaTh kabenb Tuna «BuTas napa» C ABOVHbLIM SKPaHOM (CM.
puc. «A» Hwxe). Kaxabii curHan gorkeH ObiTb MOAKIIOYEH C MOMOLLBHO OTAEMNbHOM
3KpaHMpoBaHHOM napbl. He cnepyet ncnonb3oBaTh OAuH O6LLMIA NPOBOA ANSA pa3HbiX
aHanoroBbiX CUrHanoB. [ns HU3KOBOMbLTHLIX LIMAPOBLIX CUrHAMNoB fyylle BCEero
noaxoauT kabenb ¢ ABOVHbIM 3KPAHOM, OOHAKO MOXHO UCMOMNb30BaTb U kabenb Tuna
«BUTas napa» ¢ 0gHWM 3KpaHoMm (puc. «b»).

AN

S+ e

J

puc. A puc. b

3.3.3 NoaknioyeHne Ha wnHy RS485. PekomeHpgauunm no
nogknrw4YeHnro

* Micnonb3ynte akpaHWpoBaHHbIV Kabenb, cogepKallmin ABe BUTbIE Napbl.

» CoeguHuTe cooTBeTcTBYOWME noTeHumans (0 B).

* MakcumanbHas grnvHa nuHun — 500 meTpoB.

» MakcumanbHasi gnvHa oteeTBneHns — 20 MeTpoB.

» lMpoknagka kabenen: npoknagbiBalTe ceTeBol kabenb OTAENbHO OT CUNOBLIX
kabenen (no kpawviHewh mMepe, Ha pacctosHun 30 cm); ecrnu HeOBXOAMMO, BbINOMNHSNTE
nepeceveHusi Nog NpsiMbIMY yrnamu; NoAKNoYanTe akpaH kabensi K knemme 3a3eMrneHnst
Ka)xgoro noakntovaemoro npubopa.

* [NogkntounTte TEPMUHATOPbI JIMHUN K KaXXOA0OMY U3 ABYX KOHLOB JTUHUW.

3.3.4 Kabenb naHenu ynpasneHus

ﬂ,J'II/IHa kabens ot npueoga A0 naHenu ynpaesnieHna He OOIKHa NpeBbIlwaTb 3m.
3.3.5 PenenHbin BbIXopA,

YCTponcTBoO nnaBHOro nycka cepum SSI umeet 3 penenHbix Bbixoda, cpeau Hux 2
— HenporpaMmmMmupyembiX penenHbiX Bbixoda (pene 6annaccHOro KoHTakTopa, pere
owmnbkmM), 1 — nporpaMmMmpyemblivi (pene 3agepxkn).

YcTponcteo nnasHoro nycka cepumn SBI umeet 2 penenHbix Bbixoda, cpean Hux 1 —

HenporpaMmMupyemMelil peneriHbli Beixof (pene owmnbku), 1 — nporpamMmmupyemblin (pene
3a4epxKKu).

Pene 6arinacHoro KOHTaKTOpa 3aMblKaeTCd, Koraa yCTpOVICTBO nnaBHOINoO nycka
nnaBHO pa3orHano asuratenib 40 HOMWHalbHbIX 060p0TOB 1N pas3MblkaeTcd, Koraa
nogaeTcAa KoMmaHaa Ha OCTaHOB aneKkTpoaBuraTena.

Pene ownbkn 3ambikaeTcs, korga YCTPOWCTBO NSIaBHOrO NycKka nepeLusio B COCTOSAHNe
owmnbku, n pPa3MblKaeTCa nocrne Toro, Kak owmnbka CGpOCVIJ'IaCb.

Cwm. napameTp FP ans Bbibopa dyHKUMM penerHoro Bbixoga 3agepKu.



aga 4. NoarotroBka 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. Yctanosute YII1 (cm. n. 3.1).

2. MoakntounTe cunoBoi kabenb Ha kneMMbl R, S, T u anekTpoasuratens Ha
knemmbl U, V, W. B YT cepun SSI Takke notpebyetcst 06a3aTensHO NOAKMIOUNTD
BHELUHWI A 0O6BOAHOM KOHTAKTOp Ha knemmbl L21, L22, L23 (cm. n. 3.1).

3. CoeMHUTE KNeMMbl YNpaBneHnsl COrnacHo ABYXMPOBOAHON UM TPEXNPOBOAHOM
cxeMme ynpasrneHus (cm. n. 3.3).

4. MNocne NogkntoyYeHns NUTaHNs Ha Aucnnee OOSMKHA NoABUTLCS Haanuceb «Ready»
1 3aropeTbca namna «lFotosx». Mocne 3Toro yCTponcTBO roToBO K paborTe.

5. Nepengnte B napameTtp Fo n BBeanTe 3Ha4YEHNE HOMMHANBLHOIO TOKa
3NeKTpoABUraTens, KOTopoe yKka3aHo Ha 3aBoackon Tabnuuke. [Ans sToro:

5.1 HaxxmuTe kHOMKy «YCT» ANg nepexoga B MEHI0 NporpammMupoBaHust

5.2 C nomoLLbto MHOTOKPaTHOIO HaXaTusi KHOMKM 2 HaauTe napameTp
«Fo:XXX», rae BMmecto XXX ByneT ykasaH HOMUHarbHbIM TOK YCTPONCTBA MNaBHOro
nycka

5.3 HaxmuTe KHOMKy «YCT» Ans peqakTupoBaHus napameTpa

5.4 C nomoLLblO KHOMOK 2 " AN BbICTaBUTE HOMUHAIbHbLIV TOK, YKa3aHHbIA Ha
Wwunbae ncnonb3dyemoro Bamu anekTpoasuratens

5.5 [Ina noaTBepXaeHMs HaOXXMUTE KHOMKY «[ax»

5.6 [lnsa BbIxOA4a M3 MEHI0 NPOrPaMMMpPOBaHNSA CHOBA HaXXMUTE KHOMKY «[a»
6. C nomoLpbto kHomku «Myck» nponsseaMTe TECTOBbIN 3anycK aneKkTpoaBuraTens.
[na octaHoBa aneKkTpogsuratens ncnonb3ynte kHomky «Cton/Copocy.



MpumeyaHusn

* Y6eauTech B NpaBUbHOCTM HaNpaBneHns BpaLleHUs anekTpoaBuratensi.
Ecnu anektpopsuratens BpaliaeTcs B 06paTHOM HanpaeneHnm, HyxHo
HaxaTb kHomkKy «CTon/CHpocy, OTKNIOUYNTL NUTaHWEe C yCTPONCTBA NNaBHOro
nycka, 1 NOMeHATb MecTamu nobyio 13 a3 Ha knemmax U, V, W.

+ Ecnu anekTpoaBuratens nnoxo 3anyckaetcsl, ybeamtecb B NpaBuIbHOCTH
BblbOpa pexxuma 3anycka (nogpobHoe onncaHue pexMMoB 3anycka
npvBeaeHo B rmase 7).

» Ecnu kpyTALWMIn MOMEHT B NpoLecce 3anycka HeAoCTaTo4eH, B pexvume
pamnbl MO HaNPsHXKEeHWIo cneayeT YBENUYUTb HanpsikeHue, a B pexumMe

— OrpaHmn4yeHna Toka — yCTaHOBI‘IBHHbIVI TOK.
— B cny4vae nosiBneHna NOCTOpoOHHEero wymMa, 3anaxa unn abiMma HemeaneHHo

OTKMIOYMTE NUTAHNE N NPOBEPLTE BO3MOXHYIO NPUYKHY Npobnem.

» Ecnn B npouecce 3anycka unu pabotbl 3aropenack namna «Owmnbka» n

Ha avcnnee nosiBunack Hagnuck «ErrXX», nocmoTpute onucaHve oLwmobkm

B rmase 10 Ansi onpegeneHusi NpUYnH ee BO3HUKHOBEHWS U YCTpaHuTe
HencnpaBHOCTb. [4ns cbpoca owmbkm HaxmuTe KHomnky «Cton/Copocy.

* B cnyyae OTKIIOHEeHUs1 MoKa3aHWii ToKa U HanNPsHKEHWUS! HYXXHO BbIMOMHUTb
KanuopoBky (cMm. n. 4.3).

» Ecnn Temnepatypa okpyxatowien cpeabl bbina Huxke -30 °C, To o Havana
3KCMnyaTauum yCTpoMWCTBO NaBHOMO Nycka Heo6XoAMMO NporpeThb npu
KOMHaTHOW Temnepatype B TedeHne 30 MUHYT.

4.2 Npoeepka cunoson 4yactu YNNI

Bbl MOXeTe NpoBepuUTb NMaBHbIN MNYyCK C MOMOLLbIO 2-X BapuaHToB nogknodeHns YIIT:

1. K gBuratenio manow mowHocTu. B TeyeHue atoro Tecta, Bel MoxeTe npoBepuTb
HaCTPOWVKN 3almnTbl YCTPONCTBA NIIABHOMO MyCcka Ha BXOAAX YNPaBMEHUSA U penenHbIX
BbIXx0gaxX. ATOT TECTOBbIN PEXUM HE NOAXOAUT AN TECTUPOBAHMS NPOU3BOAUTENBHOCTYU
NnaBHOMO Nycka UNu NNaBHOro OCTaHOBA.

HomMmuHanbHbI TOK TecToBoro pABurarenss cocrtasBnder kak MuHumym 30% oOT
MUHMMANbHOTO HOMMHaNbHOTO TOKa YCTPOMCTBA MNNaBHOrO nycka (cmoTpuTe
MUHMMAarbHbIE 1 MaKCMMarbHble HAaCTPOMKM Toka B napametpe Fo).

BHumaHue!

Korga Tectupyetcs YTl ¢ HeGonbLnm gBuratenem, ycTaHoBUTe
napameTp Fo (HOMMHaNbHbLIN TOK 3neKTpoaBuraTens) B MMHMMarbHO-
BO3MOXHO€E 3Ha4YeHNe.

2. Takke MOXHO NPOTECTMPOBATL CBOK CUCTEMY HA paboTOCNOCOBHOCTb, MOAKIIOYMB
Tpy namnbl HakanueaHus ot 100 BT go 200 Bt no cxeme «3Be3ga». HyXHO yyecTb,
YTO BbIXOAHOM TOK ByaeT odeHb man, u YIMI 6ygetr yxoantb B owmnbky Err05 (noteps
BbIXOOQHOW basbl) U OCTaHABNMBATLCS, MOSTOMY HEOOX0AUMO M3MeHuTb napameTp FC
(ypoBeHb 3awuTtbl) U noctaBuTb 3HadeHne 0. YT nepectaHeT yxoauTb B OLWIKOKY.
Mocne 3anycka YIIN namnbl HakanuBaHWsA AOIMKHbLI HaYaTb NOCTENEHHO pa3ropaTbCes,



a nocrne BbIXOA4a NamMn Ha norHyk MowHocTb YN JOMKHO NepekniounTb NUTaHne
Harpysku yepes GanmnacHbI KOHTaKTop.
L1 L2 L3
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4.3 KannbpoBKa TOKa U HanpsxeHus

4.3.1 KannbpoBka ToKa

lMocne nogaunM komaHAbl Ha MMaBHbIM NYCK 3neKTpoABWUraTensl, YCTPOWCTBO
NNaBHOro nycka otobpaxkaeT Ha AWChree 3Ha4YeHne BbIXOLHOro Toka. Ecnu 3HadeHus
CUMbHO PacxXoAsiTCsl CO 3HAYEHUSIMU, U3MEPSIEMbIMA BHELUHUMU WU3MEPUTENbHbLIMU
YCTpOWCTBaMM (HanpuMep, TOKOBLIMU KIeLLamM), HY)XKHO NPOMU3BECTU KarnubOpoBKy.

[ns kanMbpoBKM BLIMNONHUTE criegytoLune encTBUS:
- Mogkntoumte YII K ceTn n Harpyske;

- 3anyctute YII, nocne Bbixoga ABuratens Ha HOMUHaNbHbIE 000POTHI (MOMHbIV
pPasroH) 1 BKMYeHUs 06BOAHOIO KOHTaKTOpa (PEKOMEHRAYETCS) UK B NPOLLecce 3anycka,
n3mepsanTe ToK NoTpebneHns Ha kaxgon hase, paccumTanTe cpegHui ToK nNo hopmyne:

_ ld)a3b| u + Id)asbl v + Id)aabl w
IcpeuHMl?l - 3

- AKKypaTHO OTKNenTe NeBbI Kpal HaKMenKn Ha KNeMMHOWM Komnogke (CM. pUCYHOK

° »&D&)

@ Bbixoa pene Bbixoa pene

3a4epxKKn oLmnobkm

C NOMOLLbI MIOCKON LWNMLEBON OTBEPTKM OTKanubpynTe nokasaHusi TOoka Ha
aucnnee ¢ NOMOLLbI0 BUMHTA Ha PEryrMpoBOYHOM MOTEHLMOMETPE (CM. BbIOENEHHYIO
obnactb Ha pucyHke Bbiwe). [pu BpaweHMM MO 4YacOBOW CTPENKe MpoucxoauTt
YMEHbLUEHNE MOKa3aHWi, NpU BpaLeHUM MPOTMB YaCOBOW — yBENMYEHWE MOKa3aHWUN.
Mpy AOCTMXKEHUM ONTUMANbHOW TOYHOCTU BEPHUTE HAKMENKY B MCXOAHOE MOJTOXKEHME.
[anbHenwmne paboTbl NPOM3BOAMTL B LUTATHOM MOpsiaKe.

4.3.2 KannbpoBka HanpsikeHus

Mpu Haxatum kHoMku «[a» Ha OCHOBHOM 3kpaHe (T.e. korga YII He HaxoguTcst
B pexuMe 3arycka, OCTaHOBa WM HAcTPOWKM napameTpoB) NMpou3onaeT nepexos B



MHdopMaunoHHoe meHi. MNapameTp AC: XXX nokasbiBaeT Tekyllee cpeaHee NMMHenHoe
BXOAHOe HanpsbkeHme. Ecnv 3HadeHne, otobpakaemoe B 3TOM Mapamerpe, CUMbHO
pacxoguTcs CO 3HAYEHWEM, MU3MEPEHHbIM BHELUHVMM W3MEepPUTENbHbIM YCTPOWCTBOM
(Hanpumep, MyNETUMETPOM), HY>XHO NPON3BECTM KanmbpOBKY.

[nsa kanubpoBkK BbINONHUTE cnegyoLne AeNCTBUS:
- Mopgkntounte YNNI Kk cety;

- Ha ocHOoBHOM 3kpaHe HaXmuTe KHOmMKy «[a» M C MOMOLLbI KHOMOK A n ¥
nepenante Kk napametpy «AC:XXX», roe Bmecto «XXX» oTobpaxaercsa Tekyuiee
cpeHee NMHeHOe BXOQHOE HanpsiKeHue.

- NamepbTe dhakTuyeckoe NUHeERHoe BXOAHOE HanpshkeHne mexay dasamum R, S; S,
TuR, T

- Paccuutante cpegHee daktnyeckoe NMMHENHOE BXOOHOE HanpspkeHue, UCTonb3ys
thopmyny:

_Urs+ Usr+ Urr
Un cpegHee — —3

- AKKypaTHO OTKNnewTe npaBbli Kpam HaKnemnkn Ha KnemMMHOW Kornogke (CM. pyUC. HUXKe):

oo e il

AsapuiiHbii Cton  TMyck O6was
cTon Knemma

- C NomoLLbIO MIOCKON LWMLEBON OTBEPTKM OTKaNMBpyiiTe nokasaHnsa HanpskeHUs
Ha Aucnree ¢ NoMOLLbIO BUHTA Ha PerynnpoBOYHOM MOTEHLMOMETPE (CM. BblAENeHHYHo
obnacTb Ha pucyHke Bbiwe). Mpy BpalleHUM MO YacoBOW CTpPenke MNpPOUCXOAUT
yMeHbLUEHME MOoKasaHWii, NPy BpalleHU NPOTUB YaCOBON — YBENUYEHME MoKasaHWil.
Mpu JOCTWKEHUU ONTUMASIBHOM TOYHOCTU BEPHUTE HaKMENKY B UCXOAHOE MONOXEHUe.
JanbHelwne paboTbl NPOM3BOANTb B LUTATHOM NOPSAKE.

MaBa 5. Akceccyapbl
5.1 NaHenb ynpaBneHus

5.1.1 ®yHKUMOHaNbLHOE Ha3Ha4YeHue

CeetogunoaHas naHenb SSI-KP nnu SBI-KP MoxeT 6bITb N0 ymonyaHuio
yctaHoBneHa B YT nnu BbiHeCceHa OTAENBHO Ha LWKad C NOMOLLBI YANUHUTENBHOTO
kabensi.

Hasurauus no meHto:

» [1na nepexofa B MIHPOPMALIMOHHOE MEHIO — HA OCHOBHOM 3KpaHe Npou3BoauTCS
HaXkaTue KHorku «Jax»

« [1nsa BbIxoAa M3 MHPOPMALIMOHHOIO MEHI0 — KHoMKa «[a»
» [Ins nepexofa B MEHO NPOrpaMMMpOBaHNs — HA OCHOBHOM 3KpaHe Npoun3BOAUTCS



HakaTne KHOMKnU «YcT»

+ inA HaBWrauum mexagy napamerpamm MHPOPMALIMOHHOTO MEHIO UMM MEHIO
nporpaMMMpoOBaHUS — KHOMKM AN

. ,D,.I'Iﬂ peaakTnpoBaHna 3Ha4eHUA napamMeTpa MeHIo nNporpaMmmMmmnpoBaHnA — KHOMKa
«YcT»

» [1ns BbIXOAA N3 MEHIO nporpaMmmMmmpoBaHnA — KHOMKa «da»

* [Insi naMeHeHns 3Ha4YeHns napamerpa — KHOMKN AnY (npw aTOM 3HaYeHne
penakTMpyeMoro napameTpa MuraeT Ha aucrnee)

« [1ns coxpaHeHnsa HOBOro 3HaYeHuUs1 napameTpa — KHonka «a»

« [Ins Bo3BpaTa 6e3 coxpaHeHWs1 U3BMEHEHUI — KHOMKa «YCT»

» Bo Bpemsi pabotkl Yepes Gaiinac KHOMK1 A 1 ¥ nossonsior nepekn4aTbes
mexay napametrpamm «AXXX» (3HayeHue cpegHero no Tpem ¢gasam Toka

anekTpoasuratens), «PXXXX» (Tekyliee 3Ha4eHUe NoTpedbnsemMmon MOLWHOCTM) 1
«HXXXX» (koacbdmumeHT Tennosoro 6anaHca).

CBeToauoaHas BkntoyeH BbikntoyeH
UHAUKauus
[oToB [euratens B octaHoBe, YT rotoB K Ha YT Bo3Hukna owwnbka, unu
3anycky YT HaxoguTcsa B pexxume paboTbl
Bannac [Owuratens B pabote (nonHoe YIMM ewe He nepeluno Ha paboty
HanpsixeHue, paboTa Ha bannace) yepes baiinac
A EnuHnua namepeHus otobpaxaemoro | -

napameTpa — amnepbl (A)

% EavHnua namepexmns otobpaxkaemoro | -
napameTpa — npoueHTbl (%)

C EanHuua nsmepermnst otobpaxaemoro | -
napamMeTpa — ceKkyHabl (C)

O O O
.
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Pa3amepbl nanenu ynpasnenus cepun SSI, SBI:

W, mm B, mm I, Mmm w1, mm B1, mm M, mm d, mm
91 115 21 88 110 15 3.2

CreneHb 3awmTbl NnaHenu ynpaeneHus: IP54
5.1.2 Oucnnen

Ha pgucnnen LED-naHenu BbLIBOAUTCS pasfnvyHas MHGOPMaLMS O COCTOSHUMU
YCTPOWCTBA NNaBHOrO nycka. B cocTosaHnm rotoBHOCTU oToOpaxaetcs Hagnmck «Readyy,
B COCTOSIHMM OLIMOKM oTOGpakaeTcs Kop Tekywen owmbkm «ErrXX». B npouecce
NnaBHOrO NMycka, paboTbl Yepes 6arnnac nnm nnaBHOro 0CTaHOBa OTOOpaXxaeTcsi cpeaHuii
no Tpem chaszam BbixogHon Tok YT «AXXX», Tekywee 3HauyeHue noTpebnsiemon
MOLLHOCTK «PXXXX», koadpduumeHT TennoBoro 6anaHca «HXXXX», nepekntoyeHve
Mexay KOTOpbIMU OCYLLECTBIISAETCS KNnaBuLLaMm AnY.

MpumeyaHune
—_— Ecnu koadppuumeHT Tennosoro 6anaHca «HXXXX» npumeT 3HaveHne Gonee
E 100%, nosiButcs coobLyeHne ob owmbke Err08 (neperpyska B npouecce
paboThbl).

5.2 YonnHuTenbHbIA Kabenb

YanuHutenbHbii kabenb SSI-EC nnn SBI-EC (B 3aBMCMMOCTM OT cepun) MOXeT ObITb
MCMOnb30BaH Ans TOro, YTo6bl BLIHECTW NaHerb ynpaBreHus Ha pacctosHue. [1ocTynHbl
cneaywowme onuHel kabenen: 1 m, 2 M unm 3 m.

MaBa 6. NIHCTPYMEHTbl MOHUTOPUHra

MapameTpbl MOHUTOPWHIa HAXOAATCA B MHOPMALMOHHOM MEHI0, Nepexos B KOTopoe
OCYLLECTBMSETCS HaXaTuem KHOMkM «[a» Ha OCHOBHOM 3kpaHe (T.e. korga YII He
HaxoQMTCA B peXuUMe 3arycka, 0OCTaHOBa W HacTPOKKW napameTpoB). MNepeknioveHne
Mexay napameTpaMy MOHUTOPUHIa OCYLLECTBISETCH C MOMOLLbIO KHOMOK AnY. Bee
napameTpbl MOHUTOPWHIA YKa3aHbl Ha MPUMEpPE HIKE.

MapameTp HasBaHue

AC: XXX CpepHee no TpeM hasam BXO4HOe HanpsbkeHue, B

022-3 HomMuHanbHasi MOLLHOCTb U HanpsikeHWe 1Cnorb3yeMoro yCTpoicTBa MnnaBHOro
nycka (022 o3navaet 22 kBT, -3 o3HayaeT HanpspkeHwe 400 B + 15% 50/60 u)

H1:E05 OTobpaxeHne caMmon nocneaHen Bo3HMKLLEeR owmnbkm (Err05 B ;aHHOM cnyyae)

H2:E01 OT06paxeHne npegnocrneaHen Bo3Hukel owmbkmn (Err01 B gaHHOM cnyyae)

H3-E06 OTo6paxeHne TpeTbel No NOPSAAKY BO3HUKLLEN ownbku (Err06 B aHHOM
cnyyae)

H9-E00 OTob6paxeHne AeBATOM No NopsaKy Bo3HMKWeN owmnbku (Err00 B 4aHHOM

cny4yae, T.e. owmnbka OTCYTCTBYET)

UEr3.0 Bepcusa nporpammHoro o6ecnevenus: 3.0



LXXXX XXXX — KONM4eCcTBO YCNeLUHbIX 3anyCcKoB

RUNXX XX — pnutenbHOCTb NocnegHero 3arnycka (B cekyHaax)
— MpumeyaHune
—_ Ayeiikn H1...H9 coxpaHsioT B naMsTv 9 nocneaHux oLmnGok.

MaBa 7. Pexnmbl 3anycka u octaHoBa

7.1 ®dyHKUMM 3anycka, ocTaHOBa M copoca ownbokK

B yctpoiicTBax nnaeHoro nycka cepuun SSI n SBI peanv3oBaHo 3 0CHOBHbIX criocoba
ynpaenenust YII, a Takke nx KOMOMHaLUK:

* Vlcnonb3ysi KHOMKK Ha naHenu ynpasnexus YT
* YaaneHHoe ynpasrneHme ¢ NOMOLLbH NOAKMHYEHUS LMEPOBLIX KINEMM
* MogknioyeHve n ynpasneHne no KOMMYHUKaLWUOHHOMY MPOTOKOMY

* KomMGuHaummn (KHOMKM Ha MaHenu + UMpoBbIE KNEeMMbl, LMMPOBLIE KNeMMbl +
KOMMYHWKALMOHHBIA MPOTOKOS, KHOMKX Ha MaHenu + KOMMYHUKALMOHHbIA NMPOTOKOS,
KHOMKW Ha naHenu + U poBble KNemMmbl + KOMMYHUKaLMOHHbBIA NPOTOKON).

Takke BO3MOXHO OTKMOYNTD ynpasneHune 3aI'IyCKOM/OCTaHOBOM.

MepekntoyeHne Mexay crnocobamu ynpaBneHUss peanusyeTcss C  MOMOLLbIO
penakTMpoBaHMs 3HaveHust napameTpa Fd (cM. onncaHve napameTpoB Ans nogpobHow
MHpopmauun).

7.1.1 MpuoputeT KOMaHA

* Bo Bcex cnocoGax ynpasrieHusi LM poBble KNemMbl YNpaBneHns UMetoT HamBbICLUNIA
NPUOPUTET, T.€. NPW OTCYTCTBUM UX coeanHeHuns YT GyaeT yxoauTb B OLLUNGKY.

+ Mpu ncnonb3oBaHUK crnegyoLLmnx cnocoboB yrnpaBneHWs: TONbKO KHOMKU Ha NaHenu,
KHOMKW Ha NaHenu + L poBble KNEMMbI, TONBKO LIMPOBbLIE KNEMMbI, KHOMKWU Ha NaHenm
+ KOMMYHMWKaLMOHHbIA NPOTOKOS1, TOMbKO KOMMYHMKALMOHHBIA NPOTOKON, LUudpoBbIe
KnemMMbl ynpaeneHusi 06s3aTenbHO JOMKHbI BbITb CoOeMHEHbI MO ABYXNPOBOAHON UMK
TpexnpoBogHou cxeme (cm. n. 3.3).

» lMpu wucnonb3oBaHuM Takux CNocobOB ynpaBneHus, Kak UMdpOBblE KIEeMMbI
+ KOMMYHMKALMOHHbBIA MPOTOKOMN WM KHOMKW Ha naHenu + undpoBble KreMmbl +
KOMMYHMWKaALIMOHHbIV MPOTOKOM, LncpoBblie KneMMmbl ynpaBneHns 06a3aTtenbHO JOMMKHbI
ObITb COeAMHEHbI NO TPEXNPoBOAHON cxeme (M. n. 3.3). [laHHble cnocobbl ynpaBneHns
He paboTaloT Npy CoeAMHEHUN KNEMM MO ABYXNPOBOAHON CXeme.

7.1.2 YnpaBneHue 3anyckom 311

[ins 3anycka aneKkTpoaBuraTens nonb3oBaTenb MOXET Mcnomnb3oBaTtb kHonky MYCK Ha
naHenu ynpaeneHus, Unm NnogknioveHHbIe BHELLHNE LM pOoBbIE CUTHATbI, UM KOMaHay
Ha 3anyck C KOMMYHWKaLMOHHOrO NpoToKomna (cornmacHo Hactpovike napametpa Fd).
Mocne nogaun komaHapl 3anycka, YT HaunHaeT nnaeHbIA pasroH O B COOTBETCTBUU



C peXvMMOM, BbICTaBneHHoM B napametpe Fb.

OctaHoB 31 ocyuwectenserca Takke nogaden komanabl CTOIN ¢ nomoulbto
COOTBETCTBYIOLLEN KHOMKM Ha MaHenu ynpasneHus, Unm nogayv BHELWHero undpoBoro
CurHana ocTaHoBa, Unv nogavm KoMaHgbl Ha OCTaHOB C KOMMYHMKaLMOHHOIO NPoToKoNna
(cormacHo HacTpoike napametpa Fd). [Buratenb HayHeT oOCTaHaBnuBaTbCs B
COOTBETCTBUM C PEXUMOM, BbiIbpaHHOM B napameTpe F2 (T.e. ecnn 3Ha4yeHve napameTpa
F2 otnnyHo ot 0, TO peanu3yeTcs pexum NNaBHOrO OCTaHOBa, a €Cnu 3HadveHue
napametpa F2 pasHo 0, TO peann3yeTcst pexxum oCTaHOBa No UHEPLIUM).

KomaHgoa aBapuiHOro ocTaHoBa MOXeT ObiTb NogaHa Ha BHELWHWE KieMMbl
ynpaeneHusa YTl cornacHo ABYXMPOBOAHOW UM TPEXNPOBOAHOW CXeMe MOAKIYEHNS
(cm. n. 3.3).

Mpn nonyyeHun curHana asapuiiHoro octaHoBa, YT OTKNYUT HanpsXkeHue
nUTaHWs c ABuratensi, U Apuratens OyaeT ocTaHoBMNeEH Mo Hepuun. [ins cbpoca aBapum
HeoGxoaumo HaxaTb kHomnky «Cton/C6poc» unu nogaTte komaHgy CBEPOC BHelHMM
curHanom (cornacHo HacTpolike napametpa Fd).

7.2 PexxumMmbl 3anycka

7.2.1 Pexxum orpaHn4eHnsi NyCKOBOro Toka

Pexunm orpaHnyeHns nyckoBOro Toka peanuayeTcsa npu 3HadeHun napametpa Fb =
0. BbicTaBnsieTcs BepxHee orpaHMyeHme nyckoBoro Toka (napametp F6 — orpaHnyenve
NyCKOBOrO TOKa), BO3HMKAOLLEro B NMpouecce pasroHa anektpogsuratena — YII 6yget
orpaHnymMBaTh TOK 4O MOSIHOroO pasroHa O u nepexoaa Ha Gavnac.

BbixoaHoM ToK Ha pucyHke cnesa oTobGpaxeH rpaduk U3MeHeHus
A TOKa OT BPEMEHU B PEXMME OrpaHN4eHunst MyCKOBOro
Orpatiderie |4 ToKa. |1 — 37O 3HaYeHne orpaHNYeHns MycKOBOro

NyCKOBOTO TOKa Toka. lMpu nycke HanpshxeHne 6bICTp0 HapacTtaeTt
[0 Tex nop, noka Tok He AOCTUTHET 3HaYeHus
orpaHuyeHus nyckosoro Toka I1. MNocne aToro,
no Mepe pasroHa anekTpogsuraTens, BbIXogHoe
HanpsbkeHWe NoCTeneHHo yBenuymBaeTcs,
HoMUHaMbHBIN NoaAepXKMBasi TOK Ha MakCuMarnbHOM 3Ha4YeHUM.

TOK Korga anektpoasuratenb pa3roHATCA 40 CBOeWn
HOMUHaIbHOW CKOPOCTU, NPOUCXOAMUT pe3kuii copoc
Bpeﬁﬂ TOKa 4O HOMUWHArbHOTO 3Ha4YeHus le n nponcxogut

nepexof Ha barnnac.

MpumeyaHune

Tok MOXeET He JOCTUraThb BbICTABIEHHOMO 3HAYEHUSI OrpaHNYEeHNs
NyCKOBOIO TOKa NpW NErkon Harpy3ke UM ecrnv yCTaHOBIEHO CIULLKOM
BbICOKOE 3Ha4YeHWe OrpaHUYeHUsi MyCKOBOTO TOKa. [JaHHbIN pexum
06bI4HO Ucnonb3yeTcs B crnyyae, korga TpebyeTcsi )ecTkoe orpaHuyeHne
MaKCUMarbHOro 3Ha4eHus MyCKOBOrO TOKa.

1]




7.2.2 PeXxumMmbl paMnbl NO HanpskKeHUo

PexxvMm pamnbl N0 HanpshXeHWo peanuayeTcs npu 3HadeHun napameTpa Fb = 1.

BbixogHoe HanpsxeHue Ha PUCyHKe crneBa nokasaH rpadunk n3aMeHeHns
A BbIXOAHOrO HanpshkeHns oT BpeMeHu. Korga npovsseneH
HomuHanbHoe Ue NycK anekTpoasuratens n BbIXO,EI,HOI7I TOK He npeBbllIaeT

Hanpskenie SJ1 400% OT HOMMHAILHOTO TOKa aNeKTpoaBUraTens,

BbIXO[JHOE HanpskeHUe yCTPOMCTBa NaBHOro nycka
BbICTpo Bo3pacTtaeT Ao 3HadeHusa U1 (perynupyetcs
! napametpom FO — ycTaBka HanpsixeHus). 3atem,

Yetaska |4 Hanps)xeHue nnaBHO NoBbIlWaeTcAa 40 HOMUHANbHOIo
HanpskeHns 3HaveHuns Ue, 1 anekTpoasuratenbs NnaBHO Pas3roHseTcs
0 Bpeg [0 CBOE HOMUHANbHOWM CKOPOCTU. 3aTeM NPoOM3BOANTCS
: y
Bpems nnasHoro nycka BKMtoYeHue bannacHoro KOHTaKTOpa 1 npouecc 3anycka
3aBepLUaeTcs.
Bpemsa pasroHa t (perynupyetrcs napametpom F1 — Bpemsa nnaBHOro mnycka)

onpegenseTcs aMNMPUYECcKMM nyTem, ncxoga m3 paboTbl YCTPOMCTBA NNaBHOIO nycka
CO CTaHOapTHOW Harpy3kow. [py MnaBHOM pa3roHe arnekTpogBuratens yCTpOWCTBO
NNaBHOTO Mycka KOHTPONWPYET HEe Bpems pas3roHa t, a BbIXOAHOE HanpskeHwue,
obecneunBasi MnaBHbIM POCT CKOPOCTU anekTpoasuratens. [loaTomy npu nerkow
Harpy3ke BpeMsi pasroHa MOXET ObiTb KOpo4ye YCTAHOBMEHHOTO BPEMEHW MNMaBHOro
nycka npu coxpaHeHun Tpebyemor NnaBHOCTU Mycka. Pexum pamnbl N0 HaNPsKEHUHO
ABMSAETCA PEXMMOM, MCNOMb3yembiM No ymonyaHumio. OH MpUMeHseTca B crny4asx,
Korga TpebyeTcs obecneynTb BbLICOKYHD MMABHOCTb Mycka MPW OTCYTCTBMM XKECTKMX
OrPaHNYEHNN Mo MyCKOBOMY TOKY.

7.2.3 3anyck ¢ pbIBKOM

PexxuM 3anycka pbiBKOM peanusyetcsl Mpu 3HayeHusix napametpa Fb = 2 (3anyck
pLIBKOM + OrpaHuyeHve Toka) unu Fb = 3 (3anyck pbiBKOM + pammna no HanpsiKeHuo).
[aHHbIi pexxuM Mcnonb3yeTcs B Criyyae, ecrniv HayanbHOro MOMEHTa HefoCTaTO4YHO
ANs NPEOAONEHNsT CTaTUYECKOTO TPEHWUS CKOJMbXEHUS BO BpeMsi 3arnycka. [Ons aToro
HanpskeHWe Pe3Ko NoBbILLAETCS A0 HOMUHANBHOTO Ha KOPOTKOE BPeMsi B CaMOM Havarne
3anycka, a Janee nyck Npou3BOAMTCS B PEXUME OrpaHWYeHUss Toka UM B pexvme
pamnbl Mo HanpskeHUto. Ha prcyHKax Hibke nokasaHa AMHaMMKa U3SMEHEHWS BbIXOLHOTO
HanpsKeHUs! B peXXMMax OrpaHUYeHUs MyCKOBOTO TOKa M pamrbl MO HanpsiKeHMIo.

BbIXOIZLHOE HanpsxeHne

A

HomunansHoe Un100%7V
HanpsikeHue

YcraBka U1
Hanps>XeHua O

'
-

PbiBOK

SaI'IyCK PbIBKOM + OrpaHnyeHune Toka

. _100ms



BbixoaHOe HanpsixeHue

A

HomuHansHoe Un100% 1
HanpsbkeHue

YcraBka U1
HanpsbkeHus

PeiBok

3aﬂyCK PbIBKOM + pamna rno HanpshkKeHuto

MpumevaHue

B cnyyae, ecnv anekTpoasuratenb MOXET 3anyckaTbCs B peXxume
—_— pamnbl MO HANPSXXEHMIO UMW OrpaHnyeHns Toka (6es pbiBka), To
E npeanoYTUTENbHEE UCMOMNb30BaTb UMEHHO 3T PEXUMbI, MOCKONbKY

pexunm 3anycka pbiIBKOM NMpUBOAUT K BbICOKMM TOKOBbIM Nneperpys3kam
aneKkTpoaBuratend.

7.2.4 Pexxum pamMnbl NO TOKY

Pexxum pamnbl No ToKy peanuayeTtcs npy 3HadyeHum napamertpa Fb = 4.

[aHHbIN pexum 06bIYHO Mcnonb3yeTcs Ans GbICTPOro pasroHa aneKTpoABuratens B
TeYeHne OrpaHNYeHHOro BpeMEHU, TO eCTb, Hanpumep, B Crllyvyae ecnv UCronb3yeTcs
OBYXMOMOCHBIN aneKkTpoaBuratens 1 TpebyeTca CHU3NTb BpeMs pa3roHa. 3aBUCUMOCTb
M3MEHEHMS TOKa OT BPEMEHM MoKasaHa Ha pUCYHKe Hmxke. MakcumanbHoe 3HaveHue
Toka |1 onpegendercs napametrpom F6 (orpaHumdeHne nyckoBoro Toka). Bpems
nycka T1 onpegenserca napametpom F1 (Bpems nnaBHoro nycka). HomuHanbHbIN
TOK anekTpogsuratensa le onpegenderca napamMeTpom FoO (HOMWHAanNbHBIN  TOK
anekTpoaBUraTens).

BbixogHoe HanpsbkeHve

OrpaHuyerne
NyCKOBOrO TOKa

HamuHanbHbIn
TOK O1

0 ) p Bpems
T
Bpewmsi pasroHa



7.2.5 PeXkum [ BOMHOrO KOHTYypa perynmpoBaHus

PexxMm OBOMHOIO KOHTypa perynupoBaHus peanuayeTcsl Npy 3HadeHuM napametpa
Fb =5.

[JaHHbI pexxum 06blYHO MCMONb3yeTcs Torga, korga TpebyeTcst MnaBHblA PasroH
anekTpoABwratens npuW OrpaHWyeHWn Toka. B pgaHHOM cnyyae OQHOBPEMEHHO
NpUMeHsIETCA PerynMpoBaHue B peXuMax pammbl MO HaMpsiKeHWI0 U OrpaHuyeHus
MyCKOBOIO TOKa.

7.3 MeTtoabl ocTaHOBa

7.3.1 OctaHOB BblOerom

PexxuM ocTaHoBa BbIGErOM peanuayeTcs Npu 3HadeHun napametpa F2 = 0.

OctaHoB BbIGErOM (MNM OCTAHOB MO WHEpPUMW) NpeacTaBnaercs cobor cBoboAHbIV
MexaHunyeckui octaHoB. YT He KOHTPONMpPYeT NPOLIECC TOPMOXEHWS, B MOMEHT Nogavm
KOMaHAbl Ha OCTaHOB OTKMNOYaeTcs 0GBOAHOW KOHTAKTOP, CHUMAETCH HanpskeHue C
aneKkTpoaBuUraTens, U1 OH OCTaHaBNUBAETCHA NO MHEpPLMKN 3a BpeMs, onpeaensemMoe ero
MeXaHN4YeCKOWN Harpy3Kkom.

MpumeyvaHue
Ecnv nnaBHbIi ocTaHOB He TpebyeTcs, peKOMeHAYETCS NPUMEHeHVe
OCTaHoBa BbIGErOM, T.K. 3TOT PEXUM NPOANEBAET CPOK CryxObl yCTponUCTBa
—_ NnaBHOro Mycka B CUNY TOro, YTO MIHOBEHHbIE UMMYIIbCHbIE BbIGPOCHI
_— TOKa Mpu TsKenom Harpyske He ByayT aencreosatb Ha YT, Ecnu ogHo

YCTPOWCTBO NSIaBHOMO Nycka UCNOosb3yeTcsl C ABYMS aneKTpoaBuraTensiMm
0OHOBPEMEHHO, TO 0653aTeNbHO UCMONb30BaHME PeXnMa OCTaHoBa
Bblberom.

7.3.2 NMnaBHbIN OCTAaHOB (OCTAHOB C JINHENHbLIM CHMXXEeHUEeM
HanpsxeHus)

Pexxvim nnaBHOro octaHoBa peanuayeTcs Npu 3HavyeHun napamertpa F2 > 0.

Ha pucyHke HuXe nokasaHa 3aBUCMMOCTb BLIXOLHOMO HamnpsiKeHus oT BpeMeHu. B
OaHHOM pexume, Npu nogadve komaHabl Ha octaHoB, YT nepeknioyaercs ¢ bannaca
Ha TUPUCTOPbI WM MNNABHO CHWXaET BbIXOAHOE HarnpsikeHWe BNMOTb A0 YCTaBKM MO
HanpskeHuto U1 (onpepensetca napameTpoMm FO — ycTaBka HanpshkeHus) 3a Bpems
nnasHoro octaHoa T1 (onpeaensieTca napameTpoMm F2 — Bpems nnaBHOro ocTaHoBa),
a 3aTeM CHMMaeT HanpsbkeHue c anekTpogguratens. [anbHellwee TOPMOXEHUe
NPOUCXOAMUT MO UHEPLUN.

MpumevaHue
Pexvm nnaBHOro octaHoBa akTMBMPYETCH TOMNBKO ANS MHEPLMOHHbIX

Harpy3ok. Ecnu oueHoYHblEe 3HaYeHUss MOMEHTa nHepumnn MeHbLle 20%, 1o

pexunm nnaBHOrNo OCTaHOBaA HE aKTUBUPYETCA.



BbixogHoe HanpspkeHne
HomuHanbHoe Ue
HanpsikeHve 3

Ycraroska U1
HanpsXxeHs

» Bpewms

T1
Bpemsi nnaeHoro ocraHoBa

7.4 CneunanbHble NPUMEHeHUs

7.4.1 NapannenbHbIA 3aNyCK HECKONbKUX 3neKTpoaBurarenen

Ecnn coBokynmHasi MOLLHOCTb HECKONbKMX 3feKTpoaBuratenen meHee 80% ot
HOMMHaNbHON MOLLHOCTU YCTPOWCTBA NMaBHOMo Nnycka, anekrpoasuratenn MoryT ObITb
npucoeauHeHbl K YCTPONCTBY napannensHo. [pu aTom HeobxoauMO AOMONHUTENBHO
obecneuntb Kaxabin anekTpoaBuraTenb YCTPOMCTBOM TEMMOBON 3aLUNThI.

7.4.2 Ucnonb3oBaHue YCTPOMUCTB 3aliUTbl OT UMMNYNbCHbIX
nepeHanpsbkeHun (Y3UM)

PekomeHayeTcst ycTaHOBKa YCTPOWCTB 3alUTbl OT UMMYMbCHbLIX NepeHanpsiXeHnn
B CrnyYasix pucka BO3OEWCTBMS TPO30BbIMU pa3psgamMyv WM MHbIMU  akTopamu,
TaKUMW Kak nepeHanpsikeHne B ceTn, 6pocku Toka u T.n. [letany ncnonb3o0BaHns CM. B
pyKoBOACTBE Mo npuMeHeHuo Y3UI.

7.4.3 Pene HanpsixeHus

B npouecce nnasHoro 3anycka anektpoasuratens sawmta Yl oT noBbILLEHHOTO 1
MOHWKEHHOTO HanpshkeHWs He akTWBHa. [na npegoTBpalleHust aBapuinHbIX CUTyauunii
pekoMeHAyeTCsl yCTaHOBKa pere HanpshkeHus (pekomeHgyemasi yctaBka HanpshkeHus
— 380+£20%).

BHumaHue!

MyckoBOW MOMEHT, pa3BMBaeMbIN dNeKkTpoaBuraTenem, NponopLmoHaneH
KBagpaTy NycKoBOro ToKa, OrpaHWYEHHOro 3a CYET NMPUMEHEHUs1 yCTPOWCTBa
nnaBHOro nycka: |
Mn = MH.I'L (IL )2
H.M.

rae: Mn — NyckOBOM MOMEHT; Mu.n. — HOMUHAMbHBIW MYCKOBOW MOMEHT; In —
NyCKOBOW TOK, OrpaHnYeHHbIn 3a c4eT npuMmeHeHus YTIT; ln.n. — HOMUHaNbHbIN
NyCKOBOW TOK MpW NPSIMOM MyCKe 3reKTpogBurartens.

Ortctoga cnepnyer, 4To npu ucnonb3oBaHum YT Heobxogumo ycTaHaBnvBaTh
Takoe 3HayeHue MyckoBoro Toka (napameTp F6), npyu KOTOPOM MycKoBOW
MOMEeHT ByAeT npeBbIlaTb MOMEHT Harpysku. Ecnu B npouecce pasroHa
MOMEHT Ha Barly 3MeKTpoABUraTensi OKaXKeTCs MEHbLLE MOMEHTA Harpys3ku,
MEXaHW3M He Pa3roHUTCS A0 HOMUHANbHOW CKOPOCTM.



MaBa 8. MeHI0 NnporpaMmmMupoBaHusA

MeHto nporpamMmmupoBaHnsa MOXET BbiTb M3MEHEHO KaK B peXMMe OCTaHOBa, Tak U B
pexumMe pabotsbl. Jliobble n3amMeHeHns ByayT NpyMeHeHbl HeMeaneHHo, Aaxe BO BpeMs
paboTbl yCTPOWCTBa NNaBHOrO Mnycka.

MeHio NporpaMMUpPOBaHnsi CogepXXuT B cebe 23 napametpa.

8.1 HaBuraumsa n pegaktmpoBaHue napaMmeTpoB B MEHI0
nporpamMmMupoBaHus

MeHto nporpammmnpoBaHns UCMONb3yeTCcH Ans NPOCMOTPa U U3MEHEHUSA NapaMeTpoB,
onpegensowmx paboTy ycTponcTBa nnaBHOro nycka. [nd [goctyna K MeHo
NporpaMMMpOBaHNS Ha OCHOBHOM 3KpaHe HaXXMuTe KHOMKy «YcT». HaBuraumsa no MeHio
nporpaMMmMpOBaHUS:

 [1ns HaBuraumm MeXay napamMmeTpamMmun MeHKo nporpaMmMmnpoBaHUA — KHOMKU A n V

. ,D,J'Iﬂ peaakTnposaHna 3Ha4eHUA napamMeTpa MeHo NporpaMmmMmnpoBaHnA — KHOMKa
«YcT»

* NS U3MEHEeHWs 3HAa4YeHUs napameTpa — KHOMKU A nY¥ (Npn aTOM 3HauYeHue
pedakTypyemoro napameTpa MuraeT Ha aucnnee)

+ [Insi coxpaHeHnsa HOBOIo 3Ha4YeHus napameTpa — kHonka «[da»
« [1ns Bo3BpaTa 6e3 coxpaHeHUs1 U3MEHEHUI — KHOMKa «YCT»
+ [infA BbIXOAA M3 MEHIO NPOrpaMMMPOBaHMS — kHomka «[da»

[ns cbpoca Bcex NnapaMeTpoB Ha 3aBOACKWNE 3HAYeHUs], kpoMe napameTpa FP, HyxHo
BbINOMHUTL CReayLWwmnn NopsaaoK 4eNCTBUN:

* CHSITb NTaHME C YCTPOWCTBA MiaBHOO MycKa;

* YaoepxuBaTb KHOMKY «[a» npu BbIKMIOYEHHOM NUTaHWK;

* MopaTtb NMTaHWe Ha YCTPOWCTBO MMaBHOMO Nnycka, MPoAoIkKas yaepxmBaTb KHOMKY
«[a» B TeyeHue 2-3 cekyHa A0 NOSABNEHUS 3BYKOBOrO CUrHana.

8.2 3awuTa oT U3MeHeHus NnapamMeTpoB

MeHto nporpaMmmmnpoBaHns MoXeT GblTb 3a6NOKMPOBaHO ANs TOro, YTOObI 3aNpeTuTb
HexxenaTenbHbIM NOnb30BaTENsSAM MW3MEHATb napameTpbl. BnokupoBka Ha 3anuch
napameTpoB yCTaHaBMNMBaeTCs nepekrodeHnemM napavetpa FF.

[ins GNoKMpoBKM MEHI0 NPOrpaMMMPOBaHUS:
1. OTKpoWTE MEHIO NPOrPaMMMPOBaHUNS (KHOMKa «YCT» Ha OCHOBHOM 9KpaHe)

2. C noMoLLblo KHOMOK AnY HanguTte napameTp «FF:00X», rae BMecto X ykaszaHo
3HayeHue TeKyLLen HaCTPONKK

3. HaxmuTe kHOMKy «YCT» Ans BXOAa B PEXMM pefakTUpoBaHWs napamerpa

4. C nOMOLLIbHO KHOMOK A 1 X BbicTaBnTe 3HadeHmne napametpa «FF:000»

5. Haxmute kHONKy «[a» Ansa coxpaHeHns HOBOrO 3Ha4YeHus

6. BolianTe 13 MEeHI0 NPOrpaMMmMpoBaHUs, HaxaB KHOMKY «[da»

Tenepb Nonb3oBaTeNlb HE CMOXET M3MEHUTb 3HAYEeHNe NapamMeTpoB A0 Tex Nnop, Noka



He U3MeHWT 3HadyeHne napamertpa FF obpaTHO Ha 3HayeHme «1» (N0 yMOnyaHuio) nnu
«2».

MpumeyaHune
— 3HauveHve napametpa FF no ymonuyaHuio — «1», 4To 03Ha4aeT, YTo
E nonb3oBaTernb MOXET YaCTUYHO MEHSTb NapaMeTpsbl (T.e. BCe napameTpbl,
— kpome F4, F7, F8, FE, FH, FP, Fo, Fr). ns nonHoro goctyna k U3MeHeHWo

BCeX NnapamMeTpoB crnefyeT yCTaHOBUTL 3Ha4YeHue FF = «2».
8.3 MNapameTpbl MeHI0 NporpamMmMmMpoBaHUA

[ins petanbHoW MHOpMaLMK No KaXgoMy napameTpy, CM. OnncaHne napaMmeTpoB Ha
Hallem ocumumanbHOM cante B pasgene «llogaepxka u cepBuc» — «[JokymeHTauusa»

( )

Homep HasBaHue Owana3oH CraHpapTHoe Onucanue
napameTpa napameTpa HaCTPOWKMN 3HaYeHue napameTpa
FO YcraBka Hanpsi-  30~70% 30% BbicTaBnsieTcs 3HavyeHue Havarsb-
KeHus HOTO HamnpsPKeHUst B NPOLIEHTaxX

OT HOMUHAMBHOTO HAMNPSPKEHUST
YCTPOWCTBA NaBHOMO Nycka.
MapameTp ncnonb3yeTcs npu
3anycke B pexviMe pamnbl No
HanpskeHuto (cM. n. 7.2.2 pyko-
BOACTBa Mo aKcnnyatauun). B
pexume orpaHN4eHUs MyCKOBOro
TOKa AaHHbI napameTp pUkcmpy-
ercs Ha 3HaveHun 40%. B cnyyae
TSKENON Harpy3Kkn ycTaHoBUTE
3HayYeHne JaHHOro napamerpa
40% vnv Bbliwe.

F1 Bpems nnasHoro  2~60 ¢ 16 ¢ BbicTaBnsietca makcumansHoe

nycka BPeMsi, 3a KOTOpOe YCTPONCTBO
nnasHoOro nycka 6yaet NuHeHo
NoBbILLATL HANpsXKeHWe OT ycTaB-
Kn HanpspkeHus (napameTp FO) go
HOMMHAIIBLHOTO HaNPSHXKEHWS.
MapameTp ucnonbayetca npu
3anycke B pexume pamnbl No
HanpsikeHuto (cM. n. 7.2.2 pyko-
BOACTBA MO 3KCMyaTauuu).

F2 Bpemsi nnaBHoro  0~60 ¢ Oc BoicTaBnsieTcs Bpewmsi, 3a koTopoe
ocraHoBa anekTpoasuratens bygeTt nnasHO

OCTaHaBNMBaTbCH BMOTb A0
YCTaBKM MO HanpsikeHuto (napa-
metp FO). Mpwu 3HaveHnmn 0 byneT
peanusoBaH pexumM ocTaHoBa Mo
nHepumuu (cm. n. 7.3.2 pyKoBoa-
cTBa Mo 3Kcnyaraumm).
PexuM nnaBHoOro octaHoBa aKTui-
BMPYeTCH TOMbKO AN UHEPLIMOH-
HbIX Harpysok. Ecnu oueHouHble
3Ha4YeHNst MOMEHTa NHepLun
MeHbLe 20%, TO PeXuM NnaBHOro
OCTaHOBa He aKTUBKPYETCS.


https://instart-info.ru/podderzhka/dokumentaciya/

F3

F4

F5

F6

F7

WHTepBan 3a- 0~999 ¢
AEepXKM 3anycka

3apepxka cur- 0~999 ¢
Hana BbIXOAHOIO
pene

WHTepBan 0~999 ¢
3aepXKn npu
neperpese

OrpaHuyeHve 50~500%
MyCKOBOTrO TOKa

Makcumanbhbii  50~200%
pabounin Tok
ynn

400%

100%

BbicTaBnsieTcsi Bpems 3afepxku
nepep 3anyckoM anekTpoaBura-
Tens. MNocne nogayn komaHabl
Ha 3anyck anekTpoasuratens
3anycTuTcs TaiMep, nocne
koToporo 6yaeT ocyLLecTBreH
nnasHbIN nyck. MNpu 3Ha4eHun

0 3agepxka nepea 3anyckom
oTCyTCTBYET. [laHHbIN napameTp
MOXET ObITb MOME3EH Mpy YacTbIX
nyckax, 4Tobbl AaTb YCTPONCTBY
NnaBHOro Nycka u anekTpoasura-
TEro OXNaanThCs.

BbicTaBnsieTcs Bpemsi, Yepes
KoTopoe cpaboTaeTt nporpammu-
pyemoe perne 3aAepxku (Knemmbl
3, 4). Mpw 3HaveHnn 0 pene
cpabatbiBaeT 6e3 3aaepXKu.

BbicTaBnsieTca Bpems 3a4epxku
rocre OCTaHOBA 3NeKTpPoABMra-
Tens. MNocne nonHoro octaHoBa
anekTpoaBuUraTens 3anycTurcs
Tarimep, BO Bpemsi paboTbl KOTO-
pOro KoMaHga Ha MycK aneKTpo-
Asuratenst OygeTt HegocTynHa.
Mpw 3HaveHnn 0 3apepxka nocne
ocTaHoBa OTCyTCTBYeT.[JaHHbI
napameTp MOXeT ObITb noneseH
npu YacTbIX Nyckax, YTobbl AaTb
YCTPOWCTBY MMABHOrO Mycka U
AMNeKTPoABUraTento OXNaanTLCS.

BbicTaBnsieTcs orpaHuyeHve
MyCKOBOTO TOKa B NMPOLEHTax oT
HOMUWHAIIBLHOTO TOKa 3NEKTPOABU-
ratensi (napameTp Fo). Mapa-
METp UCMONb3YeTCs B peXUMe
OrpaHNYeHunst MyckoBOro Toka

(cm. n. 7.2.1 pykoBoacTBa no
akcnnyatauum). B pexvime pamnbl
Mo HanpPsHKEHUIO UKCUPYETCS Ha
3HaveHun 400%.

BbicTaBnsieTca makcumansHoe
3HayeHune Toka, koTopoe obe-
cneymBaeT cTabunbHyto paboty
anekTpoaBuUraTens B NpoLeHTax
OT HOMUHAMBLHOTO TOKa ANEKTPOo-
asuratens (napameTp Fo). Ecnn
BbIXOAHOW TOK CTaHeT BbllLe, Yem
MaKkcMmarnbHbI pabounin Tok
Y, cpaboTaet 3awwmTa OT nepe-
rpeBa. MapameTp ncnonb3yercsi B
pexume orpaHN4eHUs MyCcKoBOro
Toka (CM. n. 7.2.1 pykoBoACTBa Nno
aKcnnyataumm).



F8 BeiGop pexuma  0~3 1
BBOJA AaHHbIX
3HayeHve napametpa F8 0 1
EavHnubl nusmepexmns Amnepbl % OT HOMWHaNLHOIO

napametpos F6, F7

EAnHnubl usmepeHus
BbIXOAHOrO TOKa

F9 3awuTta no
nageHuwio Hanpsi-

XeHusa

FA BawuTa no
NPEBLILIEHMIO

Hanps>keHuna

Fb

Pexum nycka

FC YpoBeHb 3a-

Wbl

Fd

Pexwm ynpagne-
HUs1

Amnepsbl

Toka (napameTtp Fo)

Amnepsbl

40~90% 80%

100~140% 120%

0: pexum 1
orpaHu4eHust
NycKOBOro Toka
1: pexumM pamnbl
Mo HanpsbKeHWo
2: 3anyck
pbIBKOM + orpa-
HUYeHne Toka

3: 3anyck pbiB-
KoM + pamna no
HanpsbKeHWo

4: pexuvm pamnbl
no Toky

5: pexum ason-
HOro KOHTypa
perynuposaHus

0: 6a3oBas 3
1: Ans nerkux
Harpysok

2: cTaHfapTHas

3: Ans TAXKenbixX
Harpysok

4: onTumanbHas

0: ynpaBnenve ¢ 1
naHenu

1: ynpaBneHve ¢
naHenu n knemm
ynpasneHus

2: ynpaBneHus ¢
Knemm

2

Awmnepsbl

% OT HOMUHanNbHOTO
Toka (napametp FO)

BbicTaBnsItoTCS €4UHULILI U3Mepe-
Husa napametpos F6, F7, a Taioke
ANsi BbIXOAHOTO Toka, oTobpaxa-
eMOoro Bo Bpemsi nycka, pabotbl
Yyepes bavinac unm octaHoBa
YCTPOWCTBA NaBHOro nycka.
3HayeHust JaHHOTO NapamMeTpbl
onucaHbl B Tabnuue Huxe.

3

% OT HOMK-
HanbHOro Toka
(napameTp FO)

% OT HOMW-
HanbHOro Toka
(napametp FO0)

BbicTaBnsieTcs HanpskeHne B
NpoLeHTax OT HOMUHANBHOTO
HanpsXeHWs:, HUXe KOTOPOro cpa-
GaTbIBAET 3aLMTa NO NaAeHUIo
HanpsikeHus (Err09).

BbicTaBnsieTcs HanpsikeHne B
npoLeHTax OT HOMWUHANbHOTO
HanpsikeHus, BblLLie KOTOPOro
cpabaTbiBaeT 3alyTa no npesbl-
LeHuo Hanpsixkenus (Err10).

Bce aaHHble pexvimMbl Noapo6HO
onucaHbl B N. 7.2 pykoBOACTBa No
aKkcnnyataumu.

Bce ypoBHM 3alLuThl OnNMcaHbl B
n. 9.3 pyKkoBOACTBa No JKcnnya-
Tauum.

BbiGrpaercsa MCTOYHWK KOMaHA
Ha MyCK U OCTaHOB 3NEKTPOABU-
ratensi.

Bo3moxHbI 3 0OCHOBHbIX cnocoba
yMpaBreHusi: ¢ KHOMOK NaHenmn
ynpaeneHus (3Havexue 0), yoa-
TNIeHHOE yrnpaBrieHne C MOMOLLbIO
3aMblKaHUsi COOTBETCTBYHOLLMX



FE

FE = 1~9:

MpumeyvaHue:

3: ynpaBneHue
C Knemm 1 no
RS485

4: ynpaBneHue ¢
naHenu, knemm
n no RS485

5: ynpaBneHue
C naHenu v no
RS485

6: ynpaBneHve
no RS485

7: ynpaBneHue
OT BCEX UCTOYHU-
KOB OTKIOYEHO

Knemm ynpasreHust (3HayeHne

2), unu ynpaeneHue ¢ NoMOLLbO
KOMMYHVKaLMOHHOTO NPOTOKO-

na Modbus RTU (3HayeHwe 6).
Takke BO3MOXHbI KOMOMHALMK: C
KHOMOK MaHenu ynpaeneHus 1 ¢
KNnemm ynpaeneHus (3HaveHue 1),
C KIeMM YrpaBreHusi U ¢ NPOTOKO-
na Modbus RTU (3HayeHue 3), co
BCEX MCTOYHWKOB Cpasy (3HayeHue
4), ¢ KHOMOK MaHenu ynpaenexHust
1 ¢ npotokona Modbus RTU
(3HauveHmne 5). BoamoxHo Takke
OTKIIOYUTL yNpaBrieHne oT BCex
MNCTOYHMKOB (3HayveHune 7).

Pexuvmbl ynpaeneHus 3, 4 peanunayloTcs TONbKO B TPEXMPOBOAHON CXeMe yrnpaBneHus (CM.
n. 3.3 pykoeoacTsa no 3KCI'IJ'IyaTaLlVIM). Bce ocTanbHble pexumMbl paboTatoT kak B ABYXNpOBO-

OHOW, Tak U B TPEXNPOBOAHON Cxeme yrnpaBreHus.

ABTOMaTH-ye-
CKWIA nepesanyck

0~13

Bbibupaetcst Tun aBTOMaTn4ecko-
ro nepesanycka. MNpu sHadeHun

0 aBTOMaTUYECKUIN NEepe3anyck
BbIKITIOYEH.

[ins aBTOMaTM4ecKoro nepesa-
nycka HeobxogvMmo nepeBecTu
YCTPOWCTBO NaBHOrO Nnycka B
PeX1M ynpasrneHus C KNnemm
(BbicTaBUTL NapameTp Fd B
3HayYeHne 2) 1 NOAKMIYNTb NynbT
ynpaBsreHus No AByXNPOBOAHOMN
cxeme (cMm. n. 3.3 pykoBoACTBa Mo
aKcnnyarauum).

3HayeHve oT 1 o 9 onpegensieT KONMYeCTBO aBTOMaTUYeckMx nepesanyckoB. [Mpu cboe ceTe-
BOrO MUTaHUSI U €r0 BOCCTAHOBIEHNS Ha naHenu ynpasneHus YT HayHeT Muratb coobLueHne
«ready», BKIOUUTCSA BHYTPEHHWIA TaiiMep 3afep>XKu 1 YCTPOWCTBO aBTOMAaTUYECK/ 3amnycTuTcs
yepes 60 cekyHA. B aTOM pexume Henb3s 0OCTaHOBUTL ABUraTerlb C MOMOLLbIO CHATUSI cUrHana
¢ knemmbl «[yck» unu Haxxatnem kHonku «CTon» Ha naHenu ynpasneHusi. OCTaHOB 3MeKTpo-
ABuratensi B JaHHOM peXyMe OCYLLECTBSETCS TONbKO BbIKIIOYEHWEM NUTAIOLWETO HaNPsKeHUs
C ycTpoiicTBa NnaBHOro nycka. Kaxaoe BbIKMoYeHWe 1 NocrneaytoLlee BKoYeHne NuTaHust
OyneT NpuBoAUTbL K aBTOMAaTUYECKOMY nepesanycky ¢ 3agepxkon 60 ¢, npuyem 3HaveHne napa-
meTpa F5 HuKak He BNUsieT Ha BpeMsi 3afepXKku nepen BKIOYEHNEM.

FE =10:

Mpwu 3HaveHnn 10 ynpaeneHue 3anyckom/oCTaHOBOM NPOU3BOAUTCS C BHELLHMX knemM. Mpu no-
Aave NUTaHUst U akTUBHOM curHane Ha krnemme «[lyck» GyaeT npousBedeH 3anyck anekTpoaBU-
ratens. MNpv nogaye komaHabl «Ctony» YT ocTaHaBNMBaeT anekTpoaBuraTesnb 1 NepexoauT B
pexXnMMm 3afepXKkn Ha BKIOYEHUE, BpeMs KOTOPOoro 3agaetcsi B napametpe F5. Mo ucreueHmmn
aToro BpemeHu Ha YT MoxHO cHoBa nogasaTb komaHay «ITyck».

FE = 11:

Mpw 3HaveHnn 11 ynpaeneHve 3anyckom/0CTaHOBOM MPOU3BOANTCS C BHELUHUX knemm. Mpu
nogave NUTaHUSI U aKTUBHOM curHane Ha knemme «[lyck» anekTpoaBuraTesb He 3anycTuTcs,
TOMbKO Nnocne nogayu komaHabl «CTon» MOXHO ByaeTt 3anycTuTb anekTpoasuraTens. Mpu



nogaye komaHabl «Cton» YT ocTaHaBNMBaeT anekTpoaBuraTenb U NepexoanT B PEXUM
3aEepPXKM Ha BKMOYEHWe, BpeMsi KOToporo 3agaetcs B napametpe F5. o ucredeHunn atoro
BpemeHu Ha YTl cHoBa MOXHO nogaBaTb KoMaHAy «[lyck».

FE =12:

Mpu 3HaveHun 12 ynpasneHve 3anyckoM/oCTaHOBOM NPOU3BOANTCS C BHELUHUX knemm. [Mpu no-
Aaye NUTaHWs 1 akTUBHOM curHane Ha knemme «[Iyck» 6yaet npousBeaeH 3anyck anekTpoaBu-
ratensi. [Npu nogaye komaHabl «Cton» YT octaHaBnNMBaeT anekTpoaBuraTenb 1 NepexoauT B
pexum 3aepXXku Ha BKIoYeHue, KoTopas 3agaercsa B napametpe F5. Mo ncreveHun atoro Bpe-
MeHu Ha YT moxHO cHoBa nogaBsaTb kKomaHay «[lyck». Mpu octaHoBe BCneacTBUe OLIMOKM
aBTOMaTU4YeCKMI nepesanyck OyaeT OTKMOYEH A0 MOMEHTA yCTpaHeHusi n copoca oLwmbKu.

FE =13:

Mpu 3HayeHun 13 ynpasneHve 3anyckoM/oCTaHOBOM NPOM3BOANTCS C BHELLUHUX knemm. [pu no-
nade komaHgpbl «Ctony YT ocTaHaBNMBaET ANEKTPOABUraTENb U NEPEXOOUT B PEXUM 3aJepXx-
KV Ha BKMOYeHne, koTopasi 3agaetcs B napameTtpe F5. No ncreyeHun atoro Bpemenu Ha YII
MOXHO CHOBa nofasaTb kKomaHay «[lyck». Ecnu anekTpoaBuraternis Ha MOMEHT OTKITOUEHUS

NUTaHWA Bpallancs, To Npu BKMNHOYEHUN NMTaHUA OH 6yp,eT aBTOMaTM4eCKn 3anyLleH.

FF Paspelexune 0: 3anpeLeHo 1 BbicTaBnseTca ypoBeHb 4OCTyna K
Ha n3MeHeHve N3MEHSATb Nto- M3MEHEHMNI0 NapameTpoB.
napameTpoB 6ble napameTpsl, Mpw 3HayeHnn 0 BCe NnapameTpbl,

kpome FF kpome napametpa FF, 6yayT 3a-
1: paspelueHo npeLLeHbl K peaakTUpoBaHULo.
N3MeHeHne Mpw 3HayeHnn 1 kK peaakTUpo-
OCHOBHbIX napa- BaHWIO 3anpeLleHbl cneaytoLme
MeTpoB napametpbl: F4, F7, F8, FE, FH,
2: paspeLueHo FJ, FL, FP, Fr

N3MeHeHne Bcex Mpw 3HayeHWn 2 Kk pegakTpoBa-
napameTpoB HWIO JOCTYMNHbI BCe NapameTpsbl.

FH Appec ycTpoii- 0~63 1 BbicTaBnsieTcs agpec ycrtponctsa
cTBa B ceTn nnasHoro nycka B cetn Modbus
Modbus RTU RTU. Agpec pomxeH 6biTb

YHUKanbHbIM 1 He CoBMagaTh C
afipecamu Apyrux yCTpoiicTs B
TOW Xe ceTu.

FJ CkopocTb ne- 0: 1200 6ut/c 3 BbicTaBnsieTca ckopocTb nepeaa-
penauv fdaHHbIx  1: 2400 6uT/c YY1 AaHHBIX, KOTOPas UCMOMb3yeT-
B ceTn Modbus 2: 4800 6ut/c csa B ceTv Modbus RTU. CkopocTb
RTU 3: 9600 6ut/c nepefayv faHHbIX JOrKHa

4: 19200 6ut/c coBnafaTtb CO CKOPOCTbIO Bedy-
LLIEro YCTPOCTBA, MHaYe CBA3b He
6yneT ycraHoBneHa.

FL dopmart aaHHbIx  0: 8-N-1 1 BoicTaBnsietcs coopmat AaHHbIX,
B cetn Modbus 1: 8-E-1 ncnonb3yembivi B cet Modbus
RTU 2: 8-0-1 RTU. ®opmaT faHHbIX JOmKeH

3:8-N-2 coBnagaTtb ¢ opMaToOM AaHHbIX
4: 8-E-2 BeAyLLero yCTponcTBa, nHave
5:8-0-2 cBA3b He OyaeT ycTaHoBMeHa.

FP PyHKUMA 0: noctynne- 7 0: korga nocTynaeT kKoMaHga Ha
BbIXOOHOIO pene  Hme KomMaHabl 3anyck YII, pene 3ambikaetcs u
3agepxKKm «nycky», HO [OEepXUTCA 3aMKHYTbIM BNIIOTb [0

1: cocTosiHne
NnaBHOIO Mycka,
HO

NOMHOTO OCTaHOBa ANEKTpoABUra-
Tens (BKYas CocTosiHWe, Koraa
MOET 3afepxka 3anycka,



2: cpabatbiBa-
Hue Gannaca,
HO

3: noctynne-
HVE KOMaHbl
«cTony», HO

4: oKOHYaHue
octaHoBa, HO
5: owwnbka
anekTpoaBurate-
nsa, HO

6: MNOMNHbIA LUMKN
pabotbl, HO

7: roToB K 3any-
cky, HO

8: nnaBHbIN
nyck,HO

9: pabota yepes
6annac, HO

10: noctynne-
HVE KOMaHbl
«rnyck», H3

11: cocTosiHue
NnaBHOrO Mycka,
H3

12: cpabatbiBa-
Hue Gannaca,
H3

13: noctynne-
HVEe KOMaHbl
«cTony», H3

14: oKkoH4YaHune
ocTaHoBa, H3
15: owwmbka
anekTpoaBurate-
nsa, H3

16: NOMHbIA UMK
pabotbl, H3

17: roToB K
3anycky, H3

18: nnaBHbIN
nyck, H3

19: pabota ve-
pes bavinac, H3

BbICTaBnsiemas napameTtpom F3).
Perne HopmaribHO-OTKpbITOE.

1: korga YT nepexogut B
COCTOsIHWE NnaBHOro fycka (T.e.
BbICTaBIIeHHas B napameTpe

F3 3apepxka nepesanycka He
BIMSIET HA 3aMblkaHue pene),
pere 3amblkaeTcs U AepXutcs
3aMKHYTbIM BMOTb 4O MOMHOro
ocTaHOBa 3rieKTpoaBUraTensi.
Perne HopmaribHO-OTKpbITOE.

2: korga Yl nepexoauT B
cocTosiHue paboTbl Yepes bannac,
perne 3amblkaeTcs U AepXuTcs
3aMKHYTbIM BMOTb 4O MOMHOro
ocTaHOBa 3rieKkTpoaBUraTensi.
Perne HopmaribHO-OTKpbITOE.

3: korga Yl nepexoguT B COCTO-
sIH/E NNaBHOrO OCTaHOBA 3NeKT-
poaswuraterisi, perie 3ambikaeTcsi u
AepXUTCSA 3aMKHYTbIM BNIOTb A0
MOMHOro OCTaHOBa 3NeKTPoABUra-
Tens. Pene HopmanbHO-OTKPbITOE.
4: o OKOHYaHWIO OCTaHOBA 3rek-
TpoaBwraTernsi, perne kpaTtkoBpe-
MEHHO 3aMblKaeTcsl, CUrHamnm-
31pysi 06 ycnewHoM oKOHYaHun
ocTaHoBa. Pene HopmarnbHO-0T-
KpbITOE.

5: pene 3amblkaeTcsi Npy owmnbKax
Err05, Err06, Err07, Err08 nnn
Err12. Mpwu aTOM pene owmnbku
(knemmbl 5, 6) HMKaK He 3aTpa-
rmBaetcsi. Pene HopmanbHO-0T-
KpbITOE.

6: Npu nogave KOMaHApl Ha Nyck
(c y4eTom 3afepxKM Mo 3arnycky),
pere 3amblkaeTCs U AepXuTcs
3aMKHYTbIM BMOTb 4O MOMHOro
ocTaHOBa 3fieKkTpoaBUraTensi.
Perne HopmaribHO-OTKpbITOE.

7: B cnyyae, ecnu YII rotoBo

K 3anycky (T.e. HAXOAWUTCS B COCTO-
SIHAM OCTaHoBa, OWMBOK HET, Ha
3KpaHe oTobpaxaerca Haanucb
«ready»), TO pene 3amblKaeTcsl.

B npouecce 3anycka, paboTbl
yepe3s bavinac unu octaHoBa pene
pasomkHyTO. Pene HopmanbHo-0T-
KpbITOE.

8: mocne nogayn KOMaHgbl «myck»
(BKIIOMaA 3a4epXKKy No 3anycky),
pere 3amblkaeTCs U AepXutcs
3aMKHYTbIM BMOTb JOMOMEHTA,
korga YTl nepexoauTt B pexunm
paboTbl Yepes Gannac. Pene
HOpPMarnbHO-OTKpPbITOE.

9: nocne Toro, kak Y[l nepe-
XOAMT B pexum paboTbl Yepes
6avinac, pene 3amblkaeTcs U
AepXUTCA 3aMKHYTbIM BNIOTb A0
noAayy KomaHAabl Ha OCTaHOB.



Pene HopmanbHO-0TKpPbITOE.
10: aHanorM4yHo 3HavyeHuo «0»,
3a TeM UCKITIOYEHMEM, YTO pene
HOpManbHO-3aMKHYTOe

11: aHanoOrn4YHoO 3Ha4YeHuo «1»,
3a TeM UCKITIOYEHMEM, YTO pene
HOpManbHO-3aMKHYTOe

12: aHanorM4yHO 3HAYEHUIO «2»,
3a TeM UCKITIOYEHMEM, YTO pene
HOpManbHO-3aMKHYTOe

13: aHanorM4yHo 3Ha4YeHuo «3»,
3a TeM UCKITIOYEHMEM, YTO pene
HOpManbHO-3aMKHYTOe

14: aHanorM4yHO 3HaAYEHUIO «4»,
3a TeM UCKITIOYEHMEM, YTO pene
HOpManbHO-3aMKHYTOe

15: aHanorM4yHo 3Ha4YeHuo «5»,
3a TeM UCKITIOYEHMEM, YTO pene
HOpManbHO-3aMKHYTOe

16: aHanorM4yHO 3HaAYEHUIO «6»,
3a TeM UCKITIOYEHMEM, YTO pene
HOpManbHO-3aMKHYTOE

17: aHanoOrM4yHO 3HAYEHUIO «7»,
3a TeM UCKITIOYEHMEM, YTO pene
HOpManbHO-3aMKHYTOE

18: aHanorM4yHo 3Ha4YeHuo «8»,
3a TeM UCKITIOYEHMEM, YTO pene
HOpManbHO-3aMKHYTOe

19: aHanorM4yHO 3Ha4YeHUo «9»,
3a TeM UCKITIOYEHMEM, YTO pene
HOpManbHO-3aMKHYTOE



Ipadmyueckoe onucaHue

Cuctema o0603Ha4eHus:

0 (10): nocTynneHne KoMaHabl «MyCcK»

N CocTosHe BbIXOAHOTO pene - COCTOsIHIUE BbIXOAHOTO pene

CoCTORHME BLIXORHOTO pene

w

CocTORHME BLIXORHOTO pene

Craryc YN
«TOTOB»

3anepxka sanycka
fipu F3>0

Pasrox

PaGora & pexume «BAVNACH

Topmoxenne  Craryc YN
npu F2>0 «rOTOB»

» t.c
>
KomaHaa Myck Mepexon 8 pexum Komaraa «CTOM» OctaHos asuratens
«MYCK» nsuratens «BAVIMAC» BbIXOJ M3 peXUMa  NEpexoA B CTaTyc
«BAVNAC» «OTOB»
(11): cocTosiHMe NnaBHOro nycka
Pa6orta & pexvme «BANMACH
Cratyc YN 3apepika sanycka Pasron TopmoxeHme Craryc YN
«rOTOB» npu F3>0 npu F2>0 «rOTOB»
»tc
KomaHga Myck Mepexoa B pexum Komakga «CTOM» Ocrakoe Auratens
«MYCK» nevratensi «BAMMNACH BLIXOA M3 peXUMa  Mepexoa B cTaTyc
«BAMMACY «MOTOB»
(12): cpabaTbiBaHme Garnaca
Pa6orta & pexvme «BANMACH
Cratyc YN 3apepxka 3anycka Pasron TopmoxeHne Craryc YN
«rOTOB» npu F3>0 npu F2>0 «rOTOB»
»tc
KomarHaa Myck I'lepexog B pexum Komarga «CTOM» Ocrakoe Auratens
«YCK» neuratensi BAVMACH BbIXOA U3 PEXUMA  MIEpexof B CTaTyc
«BAMMACY «MOTOB»
(13): nocTtynneHve KOMaHabl «CTOM»
Pa6orta & pexvme «BANMACH
Cratyc YN 3apepxka sanycka Pasron TopmoxeHme Craryc YN
«MOTOB» npu F2>0 «OTOB»
»tc
KomarHaa Myck I'lepexog B pexum Komakga «CTOM» Ocrakoe Auratens
«MYCK» ‘Asuratens BAUMACH

40

BbIXOA U3 PEXUMA  MIEpexof B CTaTyc
«BAVIMACH «FOTOB»



4 (14): oOKOH4YaHWe ocTaHoBa

Pa6ota 8 pexume «BAVMACH
o
g
g
2
2 Crarye YN 3anepixa sanycka Pasron Topmoxenwe  Craryc YN
g «MOTOB» npu F3>0 npu F2>0 «FOTOB»
|
H
g
H
e
g
J) [P SURORRPROS AUy Uy U NSOy USSR e
o
» tc
Komarpna Myck TMepexog B pexvm Komataa «CTONM» OcraHos gsuratens
«MYCK» peuratens BAVIMACH BbIXOA M3 PEXMMA  NEpexon B CTaTyC
«BAVINAC» «MOTOB»
5 (15): owmnbka anekTpoasuraTens
°
H
g
4
2
g Craryc YN 3apepxka sanycka Pasron Craryc «Ownbka» Craryc YN
g «OTOB» npu F3>0 «OTOB»
2
H
g
H
H
H
g
- [ R [
o
» tc
Komaraa Myck BoaHuKHOBeHVE CBpoc ownbKkn
«NYCK» nsvratens ownbku nepexon B pexum
«MOTOB»
6 (16): nonHbI Lumkn paboTsl
Pabota B pexume «BANMACH
o
§
g
2
% Craryc YN Bapepxka sanycka Paaron Topmoxerue Craryc YN
g «OTOB» npu F3>0 npu F2>0 «OTOB»
3
H
2
H
H
§
g
- Y A
o
ptc
Komaraa Myck. Mepexon 8 pexum Komaraa «CTOM» OctaHos asuratens
«MYCK» pevratens «BAVIMACY BbIXOQ U3 PEXUMa  NEPEXOA B CTaTyC
«BANMAC» «FOTOB»
7 (17): roToB K 3anycky
Pabota B pexume «BAMMACH
o
H
g
4
2 Craryc YN 3apepxka sanycka Paaron Topmoxenne  Craryc YN
g «TOTOB» npu F30 npu F250 «rOTOB»
2
H
¢
H
H
°
g
o
»tc
Komanpa Myck Mepexon 8 pexum Komakga «CTOM» Ocrakoe auratens
«YCK» Asuratens «BAMIMACY BLIXO[l U3 PEXUMA  NEPEXOA B CTaTyC
«BAMMACY «MOTOB»

41



8 (18): nnaBHbIA Nyck

CocTORHYE BLIXORHOTO pene

Craryc YN
«[OTOB»

3anepxwa sanycka
npy F3>0

Pasron

Pa6ora & pexvme «BANMACH

Topmoxenvie
npn F2>0

Craryc YN
«FOTOB»

Komarpna
«YCK»

Mycx
pevratens

9 (19): pabota 4epes Hainnac

CocTORHYE BLIXORHOTO pene

Craryc YN
«[OTOB»

3anepxwa sanycka
npn F3>0

Mepexog B pexim
«BAVIMACH

Komarga «CTOM» OcraHos asuratens
BLIXOA U3 PEXUMA  NEPEXOA B CTATYC
«BAVIMACH «FOTOB»

Pasron

Pa6ora & pexvme «BANMACY

Topmoxenvie
npn F2>0

Craryc YN
«FOTOB»

Komarna
«YCK»

Mycx
pevratens

Mepexog B pexm
«BAVIMACH

Homep HasBanue Ouana3oH
napameTpa napameTpa HaCTPOWKMU
FU OrpaHuyeHne 20~100%
TOKa OCTaHoBa

Fo HomuHanbHbIN 3aBucuT oT
TOK 3rek- mMopenu
Tpo-aBuraTens

Fr 3awuTa ot X0- 00~99

NOoCTOoro xoga

CraHpapTHoOe
3HauyeHue

80%

3aBucut ot
mopgenv

00

Komarga «CTOM» OcraHos asuratens
BLIXOA U3 PEXUMA  NEPEXOA B CTATYC
«BAVIMACH «FOTOB»

Onucanue
napameTpa

BbicTaBnsieTcs orpaHuyeHune
TOKa MNpw NNaBHOM OCTaHOBE
anekTpoasurarens. [JaHHbIn
napameTp paboTaeT ToNbKO B
cryyasx ¢ BbICOKOMHEPLIMOHHbBIMMW
Harpyskamu.

BbicTaBnsieTcst HOMMHanNbHbIA TOK
MCMonb3yemoro anekTpogBurare-
nsi. 3T0T NapameTp obazateneH

K BbICTaBIIEHWIO MPU UCMONb30-
BaHWW aneKkTpoABuraTensi, Tok
KOTOPOro He COBMaAaeT co CTaH-
AapTHbIM 3HaYeHUeM AaHHOro
napamertpa.

BbicTaBnsieTcs ypoBeHb 3aLUMThI
ot xonoctoro xoaa. Mpwu 3Ha-
yeHusix 00~09 gaHHas 3awwmTa
OTKMHoYeHa.

EanHuubl AaHHoro napamertpa
BbICTaBNAOT 3a4epxKy cpabaTbl-
BaHWA 3awWmnThbl. Mpn 3Ha4eHnn
X0 — 3apepxka cpabaTbiBaHus 5
C, Npu 3HaveHun X1 — 3agepxka
cpabatbiBaHus 10 ¢, 1 Npu Ka-
XOOM JanbHenwem yBenuyeHum
Ha edMHULY 3afepXKa yBenuym-
BaeTcst Ha 10 c.



[ecatkv gaHHoro napame-

Tpa BbICTABMSIOT NPOLEHT OT
HOMVHaIIbHOIO TOKa 3MeKTPO-
[ABUraTensi, Hke KoToporo Gyaet
cpabatbiBaThb 3awumTa. Kaxgoe
yBENMUYeHe AecsTka yBenmumsa-
eT 3HaveHue Ha 10%. Hanpumep,
3HaveHue napametpa Fr=10
O3HavaeT, 4To 3awmTa cpaboTaer
npu BLIXOQHOM TOKE, HUXE YeM
10% OT HOMMHAaNbLHOrO TOKa Yepe3
5 cekyHa. Vinn, Hanpumep, 3Have-
Hue Fr=53 o3Hauaer, 4To 3aWuTa
cpaboTaeT npuv BbIXOAHOM TOKE,
Hxe Yyem 50% OT HOMUHANbLHOTo
Toka yepes 30 cekyHA.

MaBa 9. YcTpaHeHne HencnpaBHOCTEN

9.1 Peakuus 3awimThbl

Korga obHapyxmMBaeTcs COCTOsIHUE, NPY KOTOPOM cpabaTbiBaeT 3aliuTa, yCTPOMCTBO
NMaBHOIO Mycka 3anuCbiBaeT B >XypHan Kog owubku. YCTPOWCTBO MMaBHOrO nycka
XpaHUT 9 nocrnegHux owKnbOK, KoTopble OToOpaxarTcss B MHPOPMALNOHHOM MEHHO
(cm. masy 6 ans nogpobHor MHdopmaumm). Peakumsi yCTpOWCTBa MMaBHOMO Mycka
3aBUCUT OT HacTponku napametpa FC «YpoBeHb 3awmTthbl» (cM. n. 9.3 ana nogpobHom
MHpopmauun).

Monb3oBaTenb He MOXET HACTPOUTb HEKOTOpbIE peakumu 3almTbl. Hanpumep, npu
3HauyeHunn napametpa FC = 0 Bce paBHO GyayT paboTtaTk 3almThl MO NEPErpesy, 3auTa
OT noTepu BXOAHOW pasbl BO BPeEMsi 3anycka MM 3almuta OT KOPOTKOro 3aMblKaHMS.
OTn owmnbkn He MoryT ObiTb OTperynMpoBaHbl M BCerga npuBOAAT K OCTaHOBY
3NEeKTPOABUraTens 1 OTKIIOYEHMIO YCTPONCTBY NaBHOMO nycka.

BHumaHue!

He pexkomeHayeTcs BbICTaBNsiTb 3Ha4eHne napametpa FC = 0, Tak kak
BCE OCHOBHbIE 3aLUNTbI 6y,qu BbIKNIOYEHbI. DTO MOXET npuBecTn K
HecTabunbHom pa60Te nnn BbIxoay 13 CTpos yCTpOVICTBa nnaBHOro nycka
nnu anekTpoasuratend. ,D,aHHbIIZ YPOBEHb 3allUnTbl NPUMEHAETCA, Koraa
BEPOSITHOCTb aBapuii B npouecce paboTbl MUHUMAanbHas, N aBapuiHbI
OCTaHOB He u,enecoo6pa3eH (Hanpmmep, npn ncnonb3oBaHUn yCTpOVICTBa
NnaBHOMO nycka anga 3anycka noXXapHoro HaCOCG).

Ecnn ycTporcTtBo nnaBHOro nycka ywmno B owwubky, Heobxogumo onpeaenutb u
yCTpaHnTb YCINOBUS, Bbi3BaBLUME OLINOKY; COPOCUTL OLIMOKY Ha YCTPOMCTBE NNaBHOIO
nycka; nepesanycTuTb YCTPOMCTBO MnaBHOrO nycka. [Ana cbpoca owmbka Haxmute
kHonky «CTton/CHpoc» Ha naHenu ynpasneHus, unu aktusmpyite sxog «Copoc», nnm
nopante komaHgy Yepes npotokon Modbus RTU Ha c6poc owmnbku (B 3aBUCMMOCTU OT
ncnone3yemoro Bamun metoga ynpaeneHns yCTPOMCTBOM NaBHOIO nycka).



9.2 CoobLweHne o6 owmnobke

B cne,qy}ou.leﬁ Tabnuubl nepeyvuncrnieHbl MexXxaH1U3Mbl 3alLUTbl 1 BO3MOXHblI€ MPUYNHDI
OTKIMIOYEHMST N3-3a OLUINOKM yCTpOﬁCTBa nNnaBHOIoO nycka. HekoTopble 3almThl MoryT
ObITb oTperynmupoBaHbl C NOMOLbIO USMEHEHUA 3Ha4YeHUA napamMmeTpa FC, B TO Bpems
KaK oCTalibHbl€ 3allUTbl ABNMATCA BCTPOEHHbIMU CUCTEMHBIMU 3aLLUTAMU, KOTOPbIE HE
MoryTt ObITb OoTperynmpoBaHbl.

UHdopma- HasBaHue ownobkun Bo3moxHas npuuunHa / npegnaraemoe
uMsa Ha pelueHue
aucnnee
Err00 Owwnbka ycTpaHeHa PaHee 6bina kakas-To owmnbka, ogHako, ycrosme

BO3HVKHOBEHWS OLUMOKN ObINO yCTpaHeHo.

3710 MOryT 6bITb Takue owmnbKK, Kak NpeBbILIeHne
HanpshxeHus, NageHne HanpspKeHns,
npeBbILLEHNE NMYCKOBOrO TOKa, OTKIMIOYEHME No
BHELLUHEN KoMmaHae «ABapUHBIN CTOM» U T.A.
C6pocbTte oLmnbKy.

Err01 OTknioyeHre no BHewHew | MNMpoBepbTe coeanHeHns knemm 7 («ABapunHbIN
KoMaHae «ABapuiHBbI ctony), 8 («Cton») ¢ knemmow 10 («ObLas
cTon» Knemma) no ABYXMNPOBOAHOW Unn

TpexnpoBoAHon cxeme (cm n. 3.3).

Err02 Meperpes ycTponctea 3anycku ocyLLeCTBSATCS CAMLLKOM YacTo,

nnaBHOro nycka unun mowHocTb YT He cooTBeTCTBYET

MOLLHOCTM 3reKTpoABuUraTens, Unu Harpyska
aMeKTpoABUraTens CIMLLKOM Tsxenasi.
Mpu YacTbIx 3anyckax pekoMeHayeTcs
YCTaHOBUTb 3aZlePXKy MO 3anycKy (napametp
F3), 4Tobbl AaTb YCTPOWCTBY NnaBHOrO nycka
OXNaanTbCA Nnepeq creayoLwym 3anyckom.

Err03 MpeBbileHe BpeMeHn MapameTpbl 3anycka yCTaHOBMEHb! HENPaBUIBHO,
3anycka (6onee 60 c) WY Harpy3ka aneKkTpoaBuraTens Crivwkom

TShKenas, U MOLLHOCTb NUTAalOLLEN CEeTH
HegocTaTouHa, UNK NUTaloLuii kabens nmeeT
CNULLIKOM BOMbLUYO ANUHY

Err04 MoTeps BxogHoOW ¢asbl [MpoBepbTe Hannune BXOAHOTO Tpexdas3Horo
HanpsKeHUst NUTaHWs1, NPaBUNbHOCTb
NOAKMIOYEHNS K CeTM ycTponcTea u barinacHoro
KOHTaKTopa, NpoBepbTe paboTocnocobHOCTb
KOHTakTopa



Err05

Err06

Err07

Err08

Err09

Err10

Err11

Err12

Err13

Err14

Err15

[MoTeps BbIxOAHOW (hasbl

Mepekoc a3

MpeBbiLLEHWE NYCKOBOTO
TOKa

Meperpy3ka B npouecce
paboTbl

MapeHne Hanps>XeHua

MpeBbiweHne
HanpsikeHust
HenpasunbHO
yCTaHOBIEHbI NapameTpbl
KopoTtkoe 3ambikaHue
Harpysku

CoefnHeHve Ans pexuma
aBTonepesanycka
cAenaHo HenpaBUrbHO
BHelUHWe knemmbl
coeaVHeHbl HenpaBuIbHO
[MoTepsi/HegocTaTOMHOCTL
Harpysku

[MpoBepbTe NPaBUNBLHOCTL NOAKMHYEHNS
YCTPOMCTBA U KOHTaKTOpa K 3MeKTpoABUraTernto
1 LLeNOCTHOCTb 0OMOTOK 3MeKTpoaBUraTens,
NpoBepLTE LIENOCTHOCTL MOTOPHOIO kabens
(nogkntovatotes k knemmam U, V, W), npoBepbte
paboTtocnocobHOCTb koHTakTopa. Kabenb
BXOZHOIO HanpsikeHWsl OMKeH BbITb NOAKMOYEH
K knemmam R, S, T; 06BogHOM KOHTaKTOp — K
knemmam L21, L22, L23; anekTpogsuratens — K
knemmam U, V, W.

MpoBepbTe XxapakTepUCTUKN BXOJHOTO
Tpexdas3Horo NUTaHWs, LeNoCTHOCTb U
CMMMETPUIO COMPOTMBIIEHNST OBMOTOK
anekTpoasuratens

Harpy3aka cnumwkom 6onbiuas vnm YT
HenpasunbHO NoJobpaHo K aneKTpoaBUraTento
Cnvwwkom Bonbluas Harpyaka unm HenpaewbHO
ycTaHoBneHbl napameTpbl F7 nnu Fo
[MpoBepbTe HanpsxxeHne B CETU UNn
npaBUNbLHOCTb YCTaHOBKM napameTpa F9
MpoBepbTe HanpshxeHve B CETW UMK NPaBUIIbHO
ycTaHoBkM napameTpa FA

M3ameHnTe napameTpbl Unn cbpocsTe HacTPOKK
Ha 3aBogckue (cm. n. 8.1)

[MpoBepkTe anekTpoasuraTenb U MOTOPHbIN
kabenb Ha NpegMeT KOPOTKOro 3amblKaHus
MpoBepbTe coeanHeHue knemm ynpasneHusi. OHu
[OIMKHbI ObITb COEAMHEHbI NO ABYXNPOBOAHON
cxeme (cm. n. 3.3)

He 3aMKHyTbI KOHTaKTbl KHOMKN « ABapUIAHbIN
CTOM», NOAKIIOYEHHON K KnemmaM yrnpaeneHust
[MpoBepbTe COOTBETCTBME HOMMUHATBHBLIX
napamMeTpoB 3MEKTPOABUraTensi Harpyske.
MpoBepbTe NpaBUNLHOCTL YCTAaHOBKY NapamMeTpa
Fr



MpumeyaHusn

» HekoTopble ownbku moryT BbiTb B3aMMOCBSi3aHbl, NO3TOMY BHUMATENLHO
npoBepbTe BCE BO3MOXHbIE NpuYMHbI. Hanpumep, owmnbka Err02
«[lMeperpes ycTponcTaa nnaBHOro nycka» MOXeT OblTb Bbi3BaHa
NpeBbILLEHNEM NMYCKOBOrO TOKa.

» B cnyyae ycneluHoro 3anycka JOMmKeH 3aropeTbes cBeToamo «bavinacy
Ha naHenu ynpaeneHunsi. 3To 03Ha4yaeT, YTO Ha 06BOAHOW KOHTAKTOP NogaH
3amMblkatoLwmin curHan. Ecnm npu aTom anekTpoasuratenb He Bpallaercs,
NpoBepbLTE NPaBUIbHOCTb COEANHEHMS 06BOAHOIO KOHTaKTOpA.

9.3 Knacchbl 3aWwmTt U nx onncaHue

B cooTBeTCTBMM C yCroBMUsIMM SKCMNyaTauumn, YCTPOMCTBO MNIIABHOMO nycka mmeet 5
YPOBHEW 3alLMTbl, KOTOPbIE perynupyTca napametpom FC:

YpoBeHb 3almThbl (3HaYeHne
napameTtpa FC)

ﬂOCTyﬂHble 3awmTbl

0: 6a3oBas - 3awwmTa ot neperpesa
- 3awwTa oT noTepu BXogHoM a3kl BO BpeMs 3anycka

- 3awumra ot KOPOTKOro 3aMblKaHUA

1: oNsi Nerkmx Harpy3ok
2: cTaHgapTHas
3: ANs TSHKENbIX Harpy3oK

- 3awuTa ot neperpesa
- 3awwmTa ot obpbiBa BXOAHOW has3bl
- 3awuTa ot obpbiBa BbIXOAHOM hasbl

4: onTumarbHas - 3awwmTa ot nepekoca a3

- TokoBas 3awimTa nNpm 3anycke

- 3awuTa ot neperpysku B npouecce paboTbl gBuraTtens
- 3aLpTa OT NOHUXKXEHHOTO HanpsXKeHUst

- 3alpmTa OT NOBbILLIEHHOTO HaMPSXXEHNS

- 3alpmTa OT KOPOTKOrO 3aMblKaHUs Harpy3ku

- 3awuTa oT ANMTEnbLHOro Nycka

MpumevaHue
—_— YPOBHYM 3alUT «ANSA NErkux Harpy3oKk», «CTaHAAPTHasy, «ANS THKeNbIX
E Harpysok» v «onTUManbHasy peanuayioT BCe AOCTYMHbIe 3aWwmTbl. PasHuua
— 3aKIYAETCS TONbKO B YPOBHE 3aLUMTbI OT NEPErPY3KX U 3aLmThl MO TOKY
(cm. Tabnunuy 1 pUCYHOK HIXe).
YpoBeHb 3aWmTbl 0: 1: ansa 2: cTaH- 3: ana 4: ontu-
(3HayeHue napameTtpa | 6aso- nerkux AapTHas TsOKenbIX MarnbHas
FC) Bas Harpysok Harpysok
Bpems cpabaTtbl- Het 3 cekyHAabl 15 cexkyHA 30 cekyHa 15 cekyHa

BaHWSA TOKOBOM
3awWwuThl NpK 3anycke
(npw naTMKpaTHOM
npeBbILLIEHUN TOKa,



YCTaHOBJIEHHOIo

napameTpom)

YpoBeHb 3alnThl OT Het YpoBeHb YpoBeHb YpoBeHb YpoBeHb
neperpysku B npouecce 3awmTbl 1 3aWmThbl 2 3awmnTbl 3 3aWmThbl 2
paboTbl (CM. pUC. HUXE)

MpeBbiweHne - 3 4 5 3 /4 |5 3 14 5 |3 |4 |5
HOMWHAIbLHOTO TOKa,

pa3

Bpemsi cpabaTbiBaHust | - 45123 /15|23 |12 |75 46 23 1523 12 |75

3aLUMThl OT Neperpysku
B npouecce paboThbl, ¢

MpumevaHus

» 3HayeHne napameTpa Fo JOmKHO COOTBETCTBOBaTb HOMUHANBbHOMY TOKY,
yKa3aHHOMY Ha LUuIbAe 3neKTpoasuraTens

— » 3HaYeHne HOMMHaMbLHOIO ToKa 3NeKTPoABUraTens, NoOAKMIYaemMoro K

YCTPOMNCTBY NMaBHOrO Nycka, AOMKHO COCTaBNATb Kak MUHUMYM 20% OT
HOMMHarbHOIO TOKa OT YCTPOWCTBA NaBHOro nycka. B npotmBHoOM cnyyae
Tennosas 3awmTa He byaeT yHKLUMOHNPOBATb.

Hwuxe YKa3aHbl XapaKTepUCTUKN 3aLLUT.

3awuTta XapakTepucTukm

3awuTa ot neperpesa Ecnu TemnepaTypa BHyTpM YCTPOMCTBA NIaBHOMo nycka
nosbiwaetcsa Ao 90 °C + 5 °C, ycTponCTBO OTKMOYaeTCH
Mo 3aLmTe OT neperpesa. 3awmTa OTKIYaETCs Npu
MOHWKeHUn Temnepatypsl 4o 60 °C.

O6pblB BXoAHON dhasbl 3agepxka cpabaTtbiBaHus <3 ¢
O6pbIB BbIxoAHOM (hasbl 3apepxka cpabatbiBaHus <3 ¢
Mepekoc a3 B3apgepxka cpabatbiBaHus <3 c. 3awumTta cpabaTbiBaeT npu

pasHuLe TokoB Gonee yem Ha 50% + 10%

TokoBas 3aLumTa npu 3anycke Bpems cpabatbiBaHWA TOKOBOWN 3aLLMThI NpY 3anycke
npv NATUKPaTHOM MPEBbILLIEHNN TOKa yCTaHaBNMBaeTCA
napameTtpom FC (cm. Tabnuuy Bbilue)

3alwymTa oT neperpysku B YT peanusyeT TennoByo 3almTy 3NeKTpoaBMraTens,

npotecce paboTbl KOTOpas onpeaensaeTcs MakcMmarnbHbIM pabo4ynmm TOKOM
anekTpogsurartens (yctaHaenmBaeTcs napametrpom F7),
BpemMs cpabaTbiBaHWA 3aLUMTbl ONpeaenseTcs napameTpomM
FC v gnarpammoii Bbllle
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3awuTa oT NOHMKEHHOTO Mpun nageHun HanpsxeHust o 40% OT BENUYMHbI

HanpshkeHus HOMWHAILHOMO 3Ha4YeHuWs 3alimTa cpabaTbiBaeT MEHEE
yem yepes 0.5 ¢, a npu nageHun HanpsixeHns oo 80% ot
HOMUHAILHOMO 3Ha4YeHus 3alimTa cpabaTbiBaeT MEHEE
YeM yepe3 3 ¢

3awmTa oT NoBbILLEHHOMO Mpu noBbiweHnn HanpskeHust 4o 120% oT HOMUHaNbLHOTO

HanpsPKeHus 3HayeHus 3awmTa cpabaTtbiBaeT MeHee YeM vepes 3 ¢, a
npv noBblWeHnn HanpsbkeHns 4o 140% u Bblwe 3awmuta
cpabaTbiBaeT MeHee Yem yepes 0.5 ¢

3alymTa oT KOPOTKOro 3amblkaHus | Bpems cpabaTbiBaHus: meHee 0.1 ¢
Harpysku

MagBa 10. YcTpaHeHue HencnpaBHOCTEN

Mpexae, yem ncnonb3oBaTb coeanHenne no npotokony Modbus RTU, o3HakombTeCh
Co cneaytwoLlen nHgopmaumern o 6e3onacHOCTL.

Koroa ynpaBneHue yCTpPOWCTBOM MfaBHOrO Mycka MpOM3BOAUTCHA AMCTaHLUOHHO,
ybeautechb, 4yto Bbl cobniopaete TexHuky ©GesonacHocTun. Ob6sa3aTtenbHO coobuiuTe
nepcoHany, umetoLemMy OOCTYN K YyCTPOWCTBY MMABHOrO Nycka, YTO OHO MOXET ObiTb
3anyLueHo B Nobon MOMEHT.

MpumeyaHus
B paHHol rmaBe Bce 3Ha4YeHus1 ¢ MHAEKCOM «h» MoKasblBaloT, YTO AaHHOe
3Ha4eHue ykasaHo B LUecTHaLaTepUYHon cucteme cumcnenus (hex). Ecnm

1!

MHAEKCa HET, 3HaYWT, 3HaYeHNe yKasaHo B AECSATUYHON CUCTEME CHUCTIEHNS
(dec).

10.1 HacTpounku npoTtokona

1. Agpec: BbICTaBnsieTCsi ¢ NOMoLLbio napameTtpa FH, no ymonuanumio 1

2. CKopoCTb: BbICTaBSIETCS C NOMOLLbo napameTpa FJ, no ymonyaxuto 9600 6ut/c
3. NogpepxumBaetcs Tonbko Modbus RTU

4. ®dopmart gaHHbIX: BbICTaBMSETCHa ¢ NOMOLLbo napameTpa FL, no ymonuaHuio 8-E-1

10.2 PYHKLUM YTEHMA U 3anUcK

MoryT 6bITb MCMONb30BaHbI criegyrowme MyHKUMN AN YTEHUSI U 3anNUCK PETUCTPOB:
* 03 — YUTeHMe HECKOMbKUX PETUCTPOB;

» 06 — 3anncb perucTpa;

» 08 — npoBepka cBA3M;

* 10 — 3anuchb rpynnbl PerucTpoB, UAYLUMX NOAPSA.

Cwm. n. 10.4 onsi 03HaKOMINEHUS C NPMMEPaMM UCNONb30BaHMs BCEX KOAOB hyHKLUM.
LLinpokoBeLaTenbHbI peXXnM He NoAAEPKUBAETCS.



* Pernctp 1000h nogaepxunBaeT TOMNbKO 3anuchb;

» Peructpbl 1001h, 3000h, 3001h, 5000h, nogaep>XuBatoT TONbKO YTEHME;

* Pernctpel 0000h~...0015h moryT GbITb Kak MpoYnTaHbl, Tak 1 3anucaHbl;

* Pernctpbl 8000h...8015h nogaepxmnBatoT TOMNbKO 3anuch.

MpumeyaHusn

. KOMMyHVIKaLlI/IS:I He 6yueT OCyLLeCTBNATbCA, €Cnn Ha yCTpOVICTBO nnaBHOIo

nyCcKa OTKPbITO MEHIO NMporpaMmMmnpoBaHnA.

* MoXHO unTaTh He 6onee 16 perncTpoB Noapsa 3a OAMH 3anpoc YTEHUS

10.3 KapTta perucrtpoB

Pernctp
(HEX)

1000h

1001h

3000h

3001h

5000h

Peructp
(DEC)

4096

4097

12288

12289

20480

OnucaHue

lepaBneHme 3aI'IyCKOM/OCTaHOBOM

Crartyc YN

CeTeBoe HanpsbkeHue

BbixogHowm Tok

MocnenHss ownbka

3HaueHue
1 — 3anyck
2 — OCTaHoB

3 — cbpoc owmnbku

0 — roToB K 3anycky

1 — ownbka
2 — paboTa yepe3s
Gavinac

3 — nnaBHbIN NycK

4 — NnaBHbLIA OCTaHOB
Tekyuiee cpegHee no
Tpem caszam BxogHoe
HanpsbkeHue, B
TekyLimnn cpegHun no
Tpem ¢asam BbIXOAHOMN
TOK, A

0 — OWKMBKM OTCYTCTBYHOT
1 — oTKnOYEHNE No
BHELLHelN KoMaHnae
«ABapuUnHbINA CTOM»

2 — neperpes
YCTPOWCTBa NaBHOro
nycka

3 — npeBbiLleHNe
BpEMEHM 3anycka
(6onee 60 c)

4 — noTepst BXOQHON
dasbl

5 — noTeps BbIXOAHON
dasbl



0000h

0001h

0002h

0003h

0004h

Mapametp FO — ycTtaBka HanpshkeHns

MapameTtp F1 — Bpems nnaBHoro nycka

Mapametp F2 — Bpems nnaBHoro
ocTaHoBa

MapameTtp F3 — nHTepBan 3agepxku
3arnycka

MapameTtp F4 — 3agepxka curHana
BbIXO[JHOTO perne

6 — nepekoc pa3

7 — npeBblLLeHNe
NyCcKOBOro Toka

8 — neperpyska B
npouecce paboTbl

9 — nageHve
HanpsKeHus

10 (Ah) — npeBbIweHne
HanpsKeHus

11 (Bh) — napameTpbl
YCTaHOBIEHbI
HenpaBuIbHO

12 (Ch) — kopoTkoe
3aMblkaHne Harpysku
13 (Dh) — coegnHeHne
ansa pexvma
aBTOMEepes3anycka
BbIMNOIHEHO
HenpaBuIbHO

14 (Eh) — BHewHne
KNeMMbl CoefiMHEeHbI
HenpaBuIbHO

15 (Fh) — noteps/
HeJoCTaToO4HOCTb
Harpysku
YTeHne/mameHeHve
napametpa; AnanasoH
HacTpownku: 1Eh...46h
YTeHne/nsameHeHve
napamMeTpa; AvanasoH
HacTtpoviku: 2h...3Ch
YTeHne/nameHeHve
napameTpa; AuanasoH
HacTtpoviku: 2h...3Ch
YTeHne/nameHeHve
napameTpa; AuanasoH
HacTtpoviku: Oh...3E7h
YTeHne/nameHeHvne
napameTpa; AuanasoH
HacTpowiku: Oh...3E7h



0005h

0006h

0007h

0008h

0009h

000Ah

000Bh

000Ch

000Dh

000Eh

000Fh

0010h

0011h

10

11

12

13

14

15

16

17

Mapametp F5 — nHTepBan 3agepxku npu

neperpese

MapameTp F6 — orpaHnyeHve nyckoBoro

TOKa

Mapametp F7 — makcumanbHbI pabounii

Tok YIIM

Mapametp F8 — BbIGOp pexvma BBOAA

OaHHbIX

MapameTtp F9 — 3awmTa no nageHuto
HanpsikeHus

MapameTtp FA — 3awwimTa no npeBbILLEHNIO

Hanps>XeHus

MapameTtp Fb — pexum nycka

MapameTtp FC — ypoBeHb 3aLmnThbl

MapameTtp Fd — pexum ynpasneHus

MapameTp FE — aBTOMaTuyeckumn
nepesanyck

MapameTtp FF — paspelueHue Ha
M3MeHeHve napameTpa

MapameTp FH — agpec yctpovictea

MapameTtp FJ — ckopocTb nepegauu
OaHHbIX

YTteHue/nameHeHve
napameTpa; AuanasoH
HacTponku: Oh...3E7h
YTeHne/mameHeHne
napameTpa; AvanasoH
Hactpowiku: 32h...1F4h
YTeHne/nameHeHne
napameTpa; AvanasoH
HacTtpoviku: 32h...C8h
YTeHne/nameHeHvne
napameTpa; AvanasoH
HacTtpowiku: Oh...3h
YTeHne/nameHeHne
napameTpa; AvanasoH
HacTpoviku: 28h...5Ah
YTeHne/nameHeHne
napameTpa; AvanasoH
HacTpowiku: 64h...8Ch
YTeHne/nameHeHne
napameTpa; AvanasoH
HacTpoviku: Oh...5h
YTeHne/nameHeHne
napameTpa; AvanasoH
HacTtpoviku: Oh...4h
YTeHne/nameHeHne
napameTpa; AvanasoH
HacTpowiku: Oh...7h
YTeHne/nsmeHeHne
napameTpa; AvanasoH
HacTtpoviku: Oh...Dh
YteHne/nameHeHne
napameTpa; AvanasoH
HacTpowiku: Oh...2h
YTeHne/nsameHeHne
napameTpa; AvanasoH
HacTpowiku: Oh...3Fh
YTeHne/nsmeHeHne
napamMeTpa; AvanasoH
HacTpowiku: Oh...5h



0012h 18 Mapametp FL — chopmat gaHHbIX YTteHue/nameHeHve
napameTpa; AuanasoH
HacTpownku: Oh...5h
0013h 19 MapameTp FP — doyHKUUS BBIXOAHOTO YTteHune/mameHeHne
pene napameTpa; AvanasoH
HacTpoviku: Oh...13h

0014h 20 Mapametp FU — orpaHuyeHune Toka YTeHne/nameHeHne
ocTaHoBsa napamMeTpa; AvanasoH
HacTpowiku: 20h...64h
0015h 21 MapameTp FO — HOMWHAaNBHbBIN TOK YTeHne/nameHeHvne
anekTpoasuratens napameTpa; AuanasoH
HaCcTpPOWK/ 3aBUCUT OT
mopaenu

10.4 NMpumepbl KOMaHA
1. Banyck YIIM (3Ha4eHns B HEX):

Beoa/BbiBog | Appec YN Kop Peructp HaHHble KoHTponbHasn
dyHKUMMn cymma

Beog 01 06 1000 0001 CRC1 CRC2

Buisoa 01 06 1000 0001 CRC1 CRC2

2. CunTbIBaHNE BbIXOAHOIO TOKa (3HayYeHus B HEX):

Beopa/BbiBog | Aapec YN Kon Peructp OaHHble KoHTponbHas
cyHKUMM cymMma

Beop 01 03 3001 0001 CRC1 CRC2

BbiBog 01 03 3001 0200 CRC1 CRC2

3. N3meHeHne napameTtpa Fo (HOMUHanbHbIM TOK 3NEKTpoABUraTens) Ha 3HadYeHue
14 A

Beopa/BbiBog | Aapec YN Koo Peructp [OaHHble KoHTponbHas
dyHKUNMN cymma

Beop 01 06 0015 000E CRC1 CRC2

BeiBog 01 06 0015 000E CRC1 CRC2

4. MNposepka cBs3u mexay YNNI n Master-yctporictBom (Master-ycTponcTso BepHeT
OTNpaBneHHblE EMY AaHHbIE):

Beopa/BbiBOog | Aapec YN Kon Peructp OaHHble KoHTponbHas
thyHKUMM cymMma

Beop 01 08 0000 1770 CRC1 CRC2

BbiBog 01 08 0000 1770 CRC1 CRC2

5. 3anuck cpasy aByx napametpoB. NapameTtpy F6 (orpaHudeHne nyckoBoro Toka)
nepepaetcs 3HadeHne 500, a napameTpy F7 (MakcumanbHbii pabounii Tok YIIM)



nepegaetcs 3HadeHue 200:

Beopa/BbiBog | Aapec YN Kon MepBbIN KonuyectBo
pyHKLMUM peructp perucTpoB

Beog 10 0006 0002 04

Beoa/BbiBog |  [aHHble, nepefaBaemMble [aHHble nepegaBaeMble

nepBoMy perucTpy BTOPOMY perucTpy

Beoa 01F4 00C8

Beoa/BbiBoa | Aapec YN Kop MepBbIN KonuuectBo
pyHKLMM peructp perucTpos

BbiBog 10 0006 0002

10.5 3anucb napametpoB B RAM nunu B EEPROM

C nomowio npotokona Modbus RTU moxHO 3anucbiBaTb napamerpbl Kak B
onepatuBHyto namsate (RAM), Tak M B MOCTOSIHHYIO 3HEProHe3aBMCHMMYKO MNaMsITb
(EEPROM). Bce napametpbl, 3anucaHHble B RAM, nocne nepesanycka ycTpoyctea
NNaBHOro Nycka no nNuTaHuio, byayT BO3BpaLLEHbl K 3Ha4YEHMAM, COXPaHEHHbIM 4O 3TOro

B namsaATe EEPROM.

MpumeyaHusn

KonuyectBo
6anT panee

KoHTponbHas
cymma
CRC1 CRC2

KoHTponbHas
cymma
CRC1 CRC2

» Cpok crny>bbl 3HEProHe3aBUCUMON NaMATU COKpaLLAeTCsl OT YacTon

nepesanvcy napameTpoB. B crnyyae, ecnu napameTpbl U3MEHSIOTCSI O4eHb
4acTo, TO criedyeT Nonb3oBaThCsl ONEPATUBHOM NAMSTbIO.
* Bce perucTpbl, MCMonb3yoLLne onepaT1BHYO NaMsiTb, JOCTYMHbI TOMNBKO

Ansi 3anvcy. YteHne napameTpoB NpPOovM3BOAUTCS MO perucTpam, ykasaHHbIM

Bn. 10.3.

[nsa 3anucu B RAM cneayeT nonb3oBaTbCs creayloLler KapTo permcTpos:

8000h | 32768 | MNMapametp FO — ycTtaBka HanpsbkeHus

8001h | 32769 | NapameTp F1 — Bpemsi nnaBHOro
nycka

8002h | 32770 | MNMapameTtp F2 — Bpemsa nnaBHOro
ocTaHoBa

8003h | 32771 | MNMapameTp F3 — nHTepsan 3agepxku
3anycka

8004h | 32772 | MNMapameTtp F4 — 3agepxka curHana
BbIXOAHOrO pene

8005h | 32773 | MNMapameTp F5 — nHTepBan 3agepxku
npu neperpese

8006h | 32774 | MNapameTp F6 — orpaHnyeHne

MYCKOBOIo TOKa

Tonbko 3anuck; AnanasoH
HacTponku: 1Eh...46h
Tonbko 3anuck; AManasoH
HacTpowku: 2h...3Ch
TonbKo 3anvck; AnanasoH
HacTpowku: Oh...3Ch
TonbKo 3anucb; AnanasoH
HacTponku: Oh...3E7h
Tonbko 3anucb; ananasoH
HacTpownku: Oh...3E7h
Tonbko 3anuck; AnanasoH
HacTtpoviku: Oh...3E7h
Tonbko 3anuck; AManasoH
HacTpowiku: 32h...1F4h



8007h

8008h

8009h

800Ah

800Bh

800Ch

800Dh

800Eh

800Fh

8010h

8011h

8012h

8013h

8014h

8015h

32775

32776

32777

32778

32779

32780

32781

32782

32783

32784

32785

32786

32787

32788

32789

MapameTp F7 — makcumanbHbIn
pabouunn Tok YII1

MapameTp F8 — BbIGOp pexunma
BBOAA AaHHbIX

MapameTp F9 — 3awwmTa no nageHuio
HanpshkeHus

MapameTp FA — 3awmTa no
NPEBbILLEHUIO HANPSHKEHNS

MapameTp Fb — pexum nycka

MapameTp FC — ypoBeHb 3alumThbl

MapameTp Fd — pexum ynpasneHus

MapameTp FE — aBTOMaTuyecknii
nepesanyck

MapameTp FF — paspelueHve Ha
n3MeHeHve napameTpa

MapameTp FH — agpec yctpoiicTea

Mapametp FJ — ckopocTb Nepegayn
AaHHbIX

Mapametp FL — dhopmaT gaHHbIX

Mapametp FP — dyHKUMS BbIXOAHOMO
pene

MapameTtp FU — orpaHnyeHune Toka
ocTaHoBa

MapameTp Fo — HOMMHaMbHBIN TOK
anekTpoasuratens

10.6 OnucaHue pasbema DB9

B ycrtpoiictBax nnasHoro nycka SSI wunu SBI yctaHoBneH pasbem DB9 Tuna

Tonbko 3anuck; AManasoH
HacTpownku: 32h...C8h

TonbKo 3anvcb; ananasoH
HacTpowku: Oh...3h

Tonbko 3anuck; AnanasoH
HacTponku: 28h...5Ah

Tonbko 3anucb; ananasoH
HacTpownku: 64h...8Ch
TonbKo 3anuck; ananasoH
HacTpowku: Oh...5h
Tonbko 3anuck; AManasoH
HacTtpoviku: Oh...4h

TonbKo 3anucb; ananasoH
HacTpoviku: Oh...7h

Tonbko 3anuck; ananasoH
HacTtpoviku: Oh...Dh

Tonbko 3anvcek; AnanasoH
HacTtpowiku: Oh...2h

Tonbko 3anuck; AnanasoH
HacTtpoviku: Oh...3Fh

Tonbko 3anuck; AvanasoH
HacTpowiku: Oh...5h

Tonbko 3anucb; ananasoH
HacTpoviku: Oh...5h

Tonbko 3anuck; gnanasoH
HacTtpoviku: Oh...13h

Tonbko 3anuchk; AManasoH
HacTpowiku: 20h...64h

Tonbko 3anuchk; ananasoH

HaCTpOI7IKI/I 3aBUCUT OT Moaenu

«Female», koTopbIli BKkNtoYaeT B cebs ABYXNpoBoaHOM MHTepdenc RS485.

2 - A (RS485+):
3 - B (RS485-);

5 - GND;

9 -DB;

1,4, 6,7, 8, 9 He ucnonb3yrTcs.




10.7 3azemneHune n 3KpaHMpoBaHue

PeKOMeH,ElyeTCFl ncnosb3oBaTb 3KpaHMpOBaHHbII;1 kabenb «BUTas napa» ¢
3alMTHbIM 3KpaHoM. [1Ba koHUa SKpaHupyrowiero kabens cnenyet NOAKMKYNTb B TOYKY
3aszemMnaroLlero yCTpOVICTBa nnn B 3alUNTHYHO TOYKY kabens 3asemneHus.

10.8 NMoaknoyeHne TepMuHaTopa

[Onsa anvHHbIX Kabenen, KOTopble MOryT BbI3biBaTb MOMEXMW, criedyeT YCTaHOBUTb
cornacywowme pes3ncTopbl (TEPMUHATOPbI) Mexay MHAOPMAaLMOHHBIMU NPOBOAaMMN Ha
oboux KoHuax kabens RS485.

ConpoTuBneHne JOMKHO coBnagaTb C CONpoTuBreHnem kabens (06bl4Ho 120 Om).

He pekoMeHayeTcAa NCnofb3oBaTb NPOBONIOYHbIE PE3NCTOPDbI.



MaBa 11. lononHuTenbHbIe onuuu

11.1 MNMoKpbITHE Nnakom

lMokpbiTE nakom pekoMeHAayeTcsa Ans  MpedoTBpalleHVst MOBPEXAEHUA MU
aecdopmauui nnat npu pabote B 3anblfeHHbIX paboumx cpepax. BHe 3aBucumocTu
OT TAXEeCTW HarpysokK, AOOMONHUTENbHOE 3allUTHOE MOKPbITUE NO3BONAET He TOIbKO
NOBbICUTb MNPOYHOCTb PaAMo3rieMeHTOB, HO U MPOANIUTb CPOK CJ'Iy)K6bI oGopy,uoaava B
uenom. Jlak HagekHo 3aLuLLaeT YCTPOMCTBO MITAaBHOMO Nycka OT Nbifn, YTo obecneynsBaeT
6ecnepeboHyto paboTy Npon3BoOaCTBa.

Mpenmywectea:

¢ YCTOMYMBOCTb K MbINH;

* Bblcokasi MexaHu4eckasi NPOYHOCTb Paguo3NeMEHTOB Ha NeYaTHbIX nnaTax;
* MNpoanexne cpoka cnyx6bl 06opynoBaHMS.

11.2 MoKpbITUE KOMMNayHAOM

Mpu paboTte oboOpynoOBaHWA B 3KCTPEMarlbHbIX (arpeccuBHbIX) pabounx cpepdax
pPEKOMEHAYETCA AOMONMHUTENbHAsA 3alluTa: crneuuanbHoe MOKpbITUE nedaTHbIX nnart
koMmnayHaom. [aHHas onuusi sBnsietcs Haubonee ontumanbHOW Anst obecnedeHus
HaEeXHOCTU paboTbl YCTPOMCTB NNABHOMO NycKa B XXECTKUX YCIOBUSIX U NPU BO3OENCTBUM
Opyrux arpeccuBHbiX hakTopoB (Bnara, nbifb U T.0.).

MpeumyecTsa:

* [oBbILLEHHAs MexaHN4eckas yCTOMYMBOCTb: 3EKTUBHO 3aLLMLLAET OT BUOpaumi,
BO3HMKaIOLLMX B npouecce paboThbl

» Beicokas Tennootgaya: yCTpPOMCTBO HE HAarpeBaeTcs B MPOLEecce aKcnyataumm

* [MpoaneHue cpoka cnyxobl o6opygoBaHUS.



[1nsa 3aMeTokK:
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