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YKA3AHWA MO BE3OMACHOCTH

Mpu NpUMeHeHUK YCTPOMCTB NMaBHOMO Nycka Heo6xoanMMo cobrofeHune creayoLmx
Mep MPefoCTOPOXHOCTM:

« [lo Hayana npvMeHeHus, noxarnyncra, BHUMaTellbHO 03HAKOMbLTECH C
HacTosALLEeN NHCTPYKUMEN.

- K paboTte no yctaHOBKe 1 3KCnnyaTaLmm yCTPOUCTBa AOMKEH
[A0nycKaTbCs TONbKO KBanNMULMPOBaHHIN 1 0B6yYeHHbIN nepcoHarn.

« YbBegutecb B TOM, YTO napameTpbl yCTpOIZCTBa COOTBETCTBYIOT
napamMeTpaMm anekTpoasuratens.

« 3anpelyaeTcs NOAKMOYEHNE EMKOCTHON Harpy3Kku K BbIXOQHbLIM
knemmam (U V W).

« [locne nogknoYeHNs Mecta CUMNOBbIX COEAMHEHWUI AOMKHbI ObITb
3aM30/MpOBaHbI.

+  [lpu BbINOMHEHUM PEMOHTHbIX U MPOUIAKTUYECKNX paboT YyCTPOMCTBO
[OIHKHO BbITb OTKIHOYEHO OT CETU U 3NeKTpoaBUraTens.

«  YCTPOWCTBO NSI@BHOrO MycKka He MOXeT ObITb NCNOMbL30BaAHO Kak
pasbeguHUTENb Lenn Unv nsonupytoLee yCTponucTBo.

* [Ansa npenoTBpalleHnst CriydanHbiX 3anyckoB, YCTPOWCTBO MaBHOMO
nycka HeobxoaMMmo NoAKmYaTb Yepes npepbiBatoLLee YCTPONCTBO
(HanpvmMep, KOHTaKTOp), yrpaBrisieMoe BHELUHE CUCTEMON
6e30nacHOCTM (aBapuIRHOTO OCTaHOBA).

« He OonyckaeTca nonagaHue Bnaru BHyTpb yCTpOﬁCTBa.

FTAPAHTUHBIE OBA3ATENIbCTBA

MpownssognTenb obecneunBaeT rapaHTUNHBIN PEMOHT YCTPOMCTBA NaBHOIO Nnycka B
TeYeHne rapaHTUMNHOrO CPOKa, YyKa3aHHOro B nacnopTte nsgenus.
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1. OBLUUE CBEAEHUA OB YCTPOUCTBAX MITABHOIO MYCKA CEPUU SSI

YcTpovicTBa nnaBHOro nycka cepun SS| npegcrasnatoT cobon TN CUNOBBIX
3MNEeKTPUYECKNX YCTPONCTB, MHTETPUPYIOLLIMX B cebe COBPEMEHHbIE METOAbI yNpaBreHns 1
MUWKPOMNPOLECCOPHbIE TEXHONMOMMW. YCTPOWCTBA NPM3BaHbl 3aMeHUTL COOON nyckaTenu tuna
“3Be3ga-TpeyronbHYK” 1 nyckaTenu ¢ MarHUTHLIM yripaBrieHneM (KOHTaKTopbl).

1.1 OCHOBHbIE ®YHKLINA

[laHHble ycTpoicTBa NNABHOTMO Nycka 3 EKTUBHO CHUXAIT MYCKOBbIE TOKM
anekTpoABuraTenei v NMKoBble NoTpebriseMble MOLHOCTU B CETSAX pacrnpegeneHus
3N1EKTPOIHEPTUN.

3a CYeT CHUXKEHUS NMYCKOBbIX HAarpy30K Ha 3NeKTpoaABUraTenu v NPUBOAUMbIE OT HUX
MexaHWU3Mbl, yCTPOWCTBa NNaBHOTO Nycka NpoAneBatoT pecypc 060pyAoBaHYS.

®yHKLWSI NNAaBHOTO OCTAHOBA YCTPOMCTBA NOMOraeT 36aBUThCS OT yAapHbIX NPOLLECCOB
Mpv OCTaHOBE BbICOKOMHEPLIMOHHbBIX MexaHU3MOB. LLlecTb crieLansHbIX peXxkMMoB 3arnycka
Mo3BONSAT afanTMpPoBaTh ABUraTENb K Harpy3ke 1 J06UTLCS aearbHO craxeHHoN paboThbi.

HapexHble 3aliMTHbIE (DYHKLMM MO3BOSSAOT NOBLICUTL 6e30MacHOCTb NepcoHana u
[0MTrOBEYHOCTb paboThl AIEKTPOABMraTENs 1 APYroro 060pynoBaHus.

1.2 XAPAKTEPUCTUKN
HanexHoCTb 1 BbIcOKOe Ka4eCTBO:

*  KOMMbIOTEPHOE MOAENMPOBAHNE KOHCTPYKLMN
e TEXHOMNOrnsi NMOBEPXHOCTHOrO MoHTaxa (SMD)

« xopowue nokasatenn AMC

* BbICOKOTEMMepaTypHOe TECTUPOBaHNE 1 BUOPaLIMOHHbIE UCTIbITAHUS FOTOBOW NPOAYKLMM

Cuctema 3amnTHbIX DYHKLNNA:

e 3aLLMTbI OT MOHMKEHHOrO/MOBLILLEHHOTO HAMNPSXXEHNS, NPONaaaHnst HanpsKeHUst

e 3alMThbl OT Neperpesa u AnMTENbHOro nycka

*  3aWuThbl OT 06pbIBa BXOAHOW/BLIXOAHOM (hasbl M nepekoca a3

- TOKOBas 3aliuTa Npu 3anycke, 3alLmrta oT neperpysku B npouecce paboTel, 3awjuTa ot
KOPOTKOrO 3aMblKaHUS

CepBuCHble DYHKLINN:

* caMoAuarHocTVKa HeMcrnpaBHOCTE (KOPOTKOE 3aMblkaHUE, MPEBLILLEHNE HAMPSKEHNUS,
MOHMKEHHOE HarnpsiKeHve, 3aMblkaHrie oasbl Ha Kopryc, neperpyska asurarens, noreps
(hasbl, BrokMpoBKa ABUraTens, MHTENeKTyarnbHoe NporpamMmMHoe obecrnedyeHmne MoxeT
KOHTPONMPOBaThb paboTocnocoBHOCTb CUCTEMBI B NpoLiecce paboThl)

+ coyeTaHue MoAybHOM KOHCTPYKLUK C OTpaXKeHneM oGOk Ha Aucnnee No3sonseT
BbICTPO HAXOAMUTb U YCTPAHATL HEUCTIPABHOCTH

BbicokokBannduLMpoBaHHOE 1 onepaTMBHOE NocnenpoaaxHoe obecnyxmeaHue:

e TEXHUYECKME KOHCYMbTaLum
*  MPEBOCXOAHbIE CUCTEMHbIE PELLEHUSI

e KBaNMULUMPOBaHHbIN CEPBUC

* MOCTOSIHHOE COBEPLUEHCTBOBaHME NPOAYKTa Ha OCHOBE OT3bIBOB NOTpebutenen
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TEXHNYECKUE XAPAKTEPUCTUKU

HanpsikeHve nUTaHUs 1 AnanasoH
MOLLHOCTEN

380B + 15%, 3 chasbl; 5.5-600 kBT

YacToTta anekrponuTtaHus

50/60 'y,

MpumeHsieMble aneKkTpoaBUraTenu

TpexdasHble aCUHXPOHHLIE C KOPOTKO3AMKHYTHIM POTOPOM

YacTtoTta nyckoB

He 6onee 20 pazByac

MyckoBoe HanpsxeHue 30-70%
OrpaHuyeHne NycKoBOro Toka 50 - 500%
Bpems nycka 2-60c
Bpemsi octaHoBa 0-60c
MakcumanbHble paboumnit Tok 50 - 200 %

Pexum nycka

1. Pexum orpaHnyeHus Toka

2. Pexxvm pamnibl N0 HanpsiKeHuto

3. 3anyck pbIBKOM B peXVIME OrpaHnyeHuns Toka

4. 3anycK pbIBKOM B PeXMME paMribl MO HAMPSHKEHIO

5. Pexum pamnbl no Toky

6. PexMm ABOMHOIO KOHTYpa perynnpoBaHuns ¢ orpaHnyeHnemM Toka
N HanpshKkeHnst

Pexumbl octaHoBa

1. PexumM nnaBHOro octaHoBa
2. Pexxum cBoGoaHOro ocTaHoBa

Hanuumne o6BOAHOIrO
KOHTakTopa (6arnnac)

OoTCyTCTBYET (HE06X0AMMO MCNOMNb30BaTh BHELLHWI KOHTAKTOP)

PeneiHble Bbixoabl

nporpaMMupyemblii BbIXOA C 3a4ePXKKOi, BbIXod OLIMOKHY, ynpaBrieHne
06BOAHBLIM KOHTAKTOPOM

Bxoab! ynpaBneHus

nycK, CTOM, aBapUiHbIN CTOM

AHanoroBbIN BbIXoa

0...20 MA, MOHUTOPWHT AENCTBYIOLLEro ToKa ABuraTtens

OOMeH AaHHbIMU

Mopaepxka ctaHaapTHoro npotokona MODBUS RTU

DYHKLMU 3aLUTDI

1. 3awmTa oT neperpesa yCTpoOCTBa NaBHOro Nycka
2. 3awmTa ot 06pbIBa BXOAHOW hasbl

3. 3awwTa ot 06pbIBa BbIxoAHOM dhasbl

4. 3awmTta oT nepekoca a3

5. TokoBas 3awyuTa npw 3anycke

6. 3awwuTa oT neperpysku B npouecce paboTsl ABuratens
7. 3amTa OT NOHWXEHHOTO HaMNPshXeHNs

8. 3aLuTa OT NOBbILLEHHOIO HaMNPSXKeHNs

9. 3awuTa OT KOPOTKOrO 3aMblKaHUs Harpy3ku

10. 3awumTa oT ANUTENBLHOIO Nycka

11. 3awmTa oT yCTaHOBKM HEBEPHBIX NapameTpoB

12. 3awuTa OT HEBEPHOTO NOAKMHYEHNS

CTeneHb 3aWmThI Kopnyca
usgenus

1P20

BHelwHune ycnosus

PasmelyeHne Ha BbicoTe Ao 1000 m. Mpu pasmerteHun Boiwe 1000 m -
cnefyeT UCnonb3oBaTh YCTPOUCTBO Gonbluei MolwHocTU. Temnepartypa
OKpy>xatoLLiero Boaayxa - B uHTepsare - 30...+55° C, BnaxHOCTb BO3ayxa - He
6onee 90%, 6e3 koHaeHcaTa. PasmelleHne yCTpoicTBa - B MOMELLEHUM C
XOPOLLIE BEHTUMSILIMEN, MPU OTCYTCTBUM KOPPO3UOHHO- aKTUBHBIX BELLIECTB U
anekTponpoBoasLLel Nbinn. Bubpauwmm He gomkHbl npebiwatb 0.5 G

Cuctema oxnaxaeHus

eCTeCTBeHHOe oxXnaxKaeHne Bo3ayxom
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2. OBO3HAYEHUE U NPOBEPKA NEPEQ NPUMEHEHUEM

MoxanyicTa, NpoBepLTe YCTPOMNCTBO 40 NPUMEHEHUS Ha NPeMEeT OTCYTCTBUS BHELLHUX
NOBPEXAEHUI U COOTBETCTBUS 0603HaYEHNs ycTporcTea Baluemy 3akasy.

Mpumep 3aBOACKON TabNMNYKK:

INSTART
YcTpoiicTBo nnasHoronycka cepumn SSI [H[
Mogenb SSI1-5.5/11-04
BxogHoe HanpskeHne 3 a3bi~380 B 50 'y
MowyHocTb 5.5 kBT

Tok 1A

CepuitHbIii Homep

WWW.INSTART-INFO.RU

Cuctema 0603HaYEHNUS:

SS1-5.5/11-04
— S\

MOLLHOCTb HOMUHarbHoe
cepua (kBT) TOK (A) HanpshxeHue (380 B)

BHELLUHWM BUL YCTPOWCTB MJIABHOIO MYCKA

MoakrntoueHne kK 06BOAHOMY KOHTaKTOPY
‘: ‘(’ |'_'I (L21, L22, L23)

INSTART /— MaHenb ynpaeneHns

MoaknoyeHne =
k nuTatoweit cetn (R, S, T)

RS485 nByxnpoBoaHoii
(pa3bem Db-9)

12 knemm ynpasneHus

}- —  [lopaKIItoYEHME K 3reKTpoaBMraTento
(U, v, w)
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[MoakntoveHne K O6BO,E|HOMy KOHTaKTopy

b (L21, L2, L23)
T

MoakntoveHune k nutatowen cetn (R, S, T)

INSTART

1
MaHenb ynpaenexHns _\\ v "

| B

12 knemm ynpaBrneHuss =——
|

|

| | ]

]

ol B el .‘5_.

"'._\‘.; [MoakntoveHne K anekTpoasuraTento

(U, vV, W)

3. YCINIOBUA IKCIMNYATALUU U TPEBOBAHUA K MOHTAXY

[ns HopmanbHoON paboTbl ycTpoMCcTBa HEOBXOANMMO HEYKOCHUTENBHO BbINOMHATL
TpebOoBaHWs, N3MOXEHHbIE HUXE.

3.1 XAPAKTEPUCTUKN N TPEBOBAHNA K YCITOBUAM SKCIUTYATALINA

OneKkTpocHabXeHne: LeHTpanbHoe nnmn aBToHoMHoe, 3 dasbl ~380B +15% c yactoTton 50
mnu 60 My. MOWHOCTb M TOK YCTPOMCTBA NMaBHOMo Nycka JOMKHbl COOTBETCTBOBATb
XapakTepucTukam nogkroyaeMoro AsuraTtens

OnekTpoaBurarenb: K yCTPOWCTBY MOXET OblTb NOAKMI0YEH TPeXdasHbI aCUHXPOHHbIN
aneKTpoaBUraTernb C KOPOTKO3aMKHYTbIM POTOPOM COOTBETCTBYIOLLE MOLLHOCTH

BpeMs pasroHa: ycTaHaBNMBaETCS B 3aBMCUMOCTM OT XapakTepa NoAKH4YaeMon Harpy3ku

Cnocob oxnaxaeHusa: eCTECTBEHHOE OXNaXaeHne BO3OyXOM

CreneHb 3aLMThl KOpNyca u3aenvs oT BHeLHux Bosgerictamn 1p20

BHellHWe ycnoBusa: npu pasmMelleHmmn Ha Bblcote Ao 1000 m Hag ypoBHEM MOpS TemnepaTypa
oKpy>KatoLLlero Bo3ayxa AormkHa bbiTb B UHTepBarne -35...+55°C, BnaxHOCTb BO3ayxa - He
6onee 90%. B Bo3ayxe AOMKEH OTCYTCTBOBATh Nap, roptoymne rasbl, ietyuyne B3BecH,
KOPPO3MOHHO-aKTUBHbIE BELLLECTBA, 3MEKTPONPOBOAsLLast Mblfb. YCTaHOBKA YCTPOMCTBA
[O0IMKHA BbINOMHATHCS BHYTPY NOMELLLEHUI UIK 3aLLMTHbIX 06onoyek. Bubpauum He 4OMmKHbI
npesbiwats 0.5G.
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3.2 TPEBOBAHWA K YCTAHOBKE

- PasmelweHune ycTporictBa: onsa obecnevyeHns HopmMmanbHbIX YCITOBUIN 3KCAyaTaumm,
noxanyncra, MOHTUPYNTE YCTPONCTBO B BEPTUKANbHOM MONOXeHMM ¢ obecneyeHrem
HeobxoauMBbIX 3a30POB BOKPYT YCTPOMCTBA (CM. puc. 1).

» [lpn MmoHTaxe B 06onouky, ybeantech B o6ecneyeHnmn XxopoLlen BEHTUNAUnm ong
A0CTaTo4HOro TennooTeoaa (cm. puc. 1).

Bbixopg Bo3gyxa

-  I—
>100 mm
|| [eNeNeXoXoXol N\ N\
i : :
>50Mm °o o o >50MM
) (oXeXe
(oXeXe
1 1
605466506
oS O O _I_I_JI_ _I_I_JI_
1 >10 Mm ] Bxon
:l BO3ayxa
>100 Mm :l
pwuc. 1
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3.3 QNEKTPUYECKNM MOHTAX

Mpoknagka ka6enen. O6wme npaBuna

KaGenb gBuratensi cnegyeTt NpoknazbliBaTh Ha pacCTOsIHAM OT OCTarbHbIX kKabenen.
Kabenu aBurarenei HECKONbKNX MPUBOAOB MOXHO YKNaablBaTh NapanfenbHo U psgom apyr
c nppyrom. Kabenb gBuratens, kabenb nutaHusa n kabenu ynpaBneHns pekomeHayeTcs
npoknazabiBaTh B pa3HbiX KabenbHbIX NoTKax. B Lensax CHXeHMs ypoBHS aNEKTPOMarHUTHbIX
NMoMeX, BbI3BaHHbIX MMMYIbCHbIM XapakTEPOM BbIXOAHOIO HANPsPKEHWS NPUBOAA, He crneayeT
npoknagbiBaTb kKabenb ABMratens napannenbHO APYrMM kabenam Ha NPOTSKEHHbIX
yyacTkax.

MepeceueHne kabenen ynpaBneHus 1 CUNoBbIX kabener cneayet BbINOMHATL NOA YoM,
Kak MoxHo 6onee 6nuskum k 90°. He gonyckaeTtca npoknagka NoCTOPOHHUX kabenen yepes
npueog. KabenbHble NOTKM AOMKHbI UMETb XOPOLLYHO 3MEKTPUYECKYHO CBSI3b APYT C APYrOM U C
NpoBOAHMKaMM 3a3emneHus. na ynyyweHns BbipaBHUBaHNSA NOTEHLMaNa MoxHo
MCMNOb30BaTh CUCTEMbI aNIFOMUHUEBBIX KabernbHbIX TOTKOB.

| [eXeNoNeXoXol !

BB.B.88B.
00O Ka6ernb gsuratens
OO0 y
He meHee 300 mm
506066606 !

o) ©O_0O O Kabenb nutaHus

Ka6enb ynpasneHus 90° ] Kabenb asuratens
Y

He meHee 200 mm
He meHee 500 MM

BxoaHow kabenb nutaHus
Kabenb ynpaBneHus

Bbi6op kabenen ynpaBneHusa. dkpaHUpoBaHue

Bce kabenu ynpasneHus 4omkHbl 6bITb 3KpaHUPOBaHHbIMUY. [1Ns aHanoroBbIX CUrHaNnoB
crefyeT ncnonb3oBaTh kabenb Tvna «BUTasi napay ¢ ABOVHbLIM 3KPaHOM (CM. pUC. «A» HUXKE).
Kaabli curHan gomkeH 6biTb NOAKI0YEH C MOMOLLIbIO OTAENbHO 9KpaHUPOBaHHON Napsbi.
He cnepyeT ncnonb3oBaTbh OAMH 06LMIA NPOBOA ANS pa3HbIX aHanoroBbIX CUrHanos. [ns
HWU3KOBOJLTHbIX LIMGPOBLIX CUTHAOB NyYlle BCEro noaxoauT kabernb ¢ ABONHbLIM 9KpaHOM,
0ZHAaKO MOXXHO UCMOMb30BaTh M kKaberb TUMa «BuTasi napay ¢ OAHUM 3KpaHOM puc. «B».

puc. A puc. b
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MopkntoyeHne Ha wWKHY Rs485. PekomeHaauum no nogKoyYeHUIo

* Vcnonb3yiiTe akpaHNpoBaHHbIV kabenb, cogepkallmii ABe BUTbIE Napbl.

e CoegunHute cooTBeTCTBYOLWME NoTeHumanbl (0B).

*  MakcumanbHaga anuHa nuHun: 500 meTpos.

* MakcumanbHas anuHa oteeTeneHus: 20 mMeTpos.

* [lpoknagka kabenen: npoknagbiBanTe ceTeBo kabenb 0TAenbHO OT CUIOBLIX kabenen
(no kparHel mepe, Ha pacctosiHum 30 cM); ecnv HEOBXOAUMO, BbIMOMNHANTE
nepeceveHns nog NpsMbIMK yrnamu; nogknovanTe akpaH kabens kK knemve
3a3eMJIeHns Kaaoro nogknoyaemoro npubopa.

e [logknounTe TEPMUHATOPBI JIMHUM K K&XXAOMY U3 ABYX KOHLIOB FIMHUK

Kabenb naHenu ynpaBneHus
[OnvHa kabens oT npuBoAa A0 NaHeny yrnpasneHns He JOMKHa NpeBbiwaTth 5 M.
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3.3 TABAPUTHbLIE N YCTAHOBOYHbLIE PABMEPbI

FabapuTHble N YCTAHOBOYHbIE pa3Mepbl YCTPONCTB oT 5.5 oo 75 kBT

YcTaHOBOYHbIE
Mogens MotwHocTs, | Tok, rabaputel, MM pasmepbl, MM Macca,

kBT A W1 H1 D W2 H2 d o
SSI-5.5/11-04 5.5 11 146 270 160 132 248 M7 <5
SSI-7.5/15-04 7.5 15 146 270 160 132 248 M7 <5
SSI-11/23-04 11 23 146 270 160 132 248 M7 <5
SSI-15/30-04 15 30 146 270 160 132 248 M7 <5
SSI-18.5/37-04 18.5 37 146 270 160 132 248 M7 <5
SSI-22/43-04 22 43 146 270 160 132 248 M7 <5
SSI-30/60-04 30 60 146 270 160 132 248 M7 <5
SSI-37/75-04 37 75 146 270 160 132 248 M7 <5
SSI-45/90-04 45 90 146 270 160 132 248 M7 <5
SSI-55/110-04 55 110 | 146 270 160 132 248 M7 <5
SSI-75/150-04 75 150 | 146 270 160 132 248 M7 <5

MpumevaHue:

MoLLHOCTb, yKasaHHas B Tabnuue, SBMsieTCst MakCUMarbHO A40MYCTUMO HOMUHAbHON MOLLIHOCTbIO
nogknyaemoro aAsuratens. HommHanbHas MOLWHOCTb ABUraTENS HE AOMKHA NpeBbIWaTh
yKasaHHOe 3Ha4eHMe.

W1 D W2

|| [eNeXoXeXoXel | I/ ‘ Ky

d

I

S

i

ﬁ
]

88.888.

HA1

OO
OO

(N
=</

&3]
ol

5660556006050 _,_F
JILO O O o M A

puc. 2
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MabapuTHble 1 ycTaHOBOYHbIE pa3dMepbl ycTponcTs oT 90 go 600 kBT

Mogens MowwHocTs, | Tok, labaputbl, MM YCTaHOBOYHbIE pasMepbl, MM Ma;:rca,
kBT Al Wi | H1 D | W2 | H2 d
SS1-90/180-04 90 180 | 257 515 198 192 382 M9 <21

SSI-115/230-04 115 230 | 257 515 198 192 382 M9 <21

SSI-132/264-04 132 264 | 257 515 198 192 382 M9 <21

SSI-160/320-04 160 320 | 257 515 198 192 382 M9 <21

SSI-185/370-04 185 370 | 257 515 198 192 382 M9 <21

SSI-200/400-04 200 400 | 257 515 198 192 382 M9 <21

SSI1-250/500-04 250 500 | 257 515 198 192 382 M9 <21

SSI-280/560-04 280 560 | 257 515 198 192 382 M9 <21

SSI1-320/640-04 320 640 | 285 | 560 | 248 | 260 (| 460 M9 <25

SSI-355/710-04 355 710 | 285 560 | 248 260 | 460 M9 <25

SSI-400/800-04 400 800 | 331 590 248 265 497 M9 <30

SSI-450/900-04 450 900 | 331 590 248 265 497 M9 <30

SSI-500/1000-04 500 1000| 410 665 248 345 547 M9 <42

SS1-600/1200-04 600 1200 ( 410 665 248 345 547 M9 <42

MpumevaHwe:
MoLLHOCTb, yka3zaHHasi B Tabnuue, SBNseTcs MakCMmarnbHO A0MYCTUMOM HOMUHAIBHOW MOLLHOCTbLIO
nofaknyaemMmoro agsuratensi. HomvHanbHas MOWHOCTb ABUraTens He AOMXHa NpeBblWaTh
yKasaHHOe 3HayeHue.

.

—He—
ol
puc. 3 w1 | o D > w2
. o) (o] [ o o o F
ol fol [ol | °F =
0 5 0 | 5
H1 [eXeXe)
000 He
53656350505¢ [
0 o 0 | :
v F2 o o L&{'d
A B B c2 K d1
< H—P—> .
Tunopasmepbl, MM
AlB|c|ct|c2|E|ET|F|F1|F2|K|d1
SSI-90...280-04 50( 80| 32| 49| 85| 95(47 (84|12 |53 40] 12
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4. BHEWHUE COEOUWHEHUA

Mpw akcnnyartaumm ycTponcTs cepumn SSI ncnonb3yoTcsa NOAKIMIOYEHNS ABYX TUMOB:
KommyTauum cunoson 4actu, BktoyatoLwmue B cebs: nogknioyeHne K TpexdasHon cetu,
NOAKMIOYEHUE K 3NeKTpoABMraTento n NoAKntoYeHne K 06BOAHOMY KOHTaKTopYy.
ABTOMaTUYECKUIA BbIKTOYaTenb 1 06BOAHON KOHTAKTOP BbIBNpaloTCsa B COOTBETCTBUN C
HOMWHanbHbLIM TOKOM YCTPONCTBA MNaBHOrO Mycka.

KOMMyTaLI,VIVI BHELUHEro ynpasrieHna, BKino4varwlLle ncnonb3oBaHne aBeHaauatu Knemm, B
TOM HUCIe KnemMmmv 3aI'IyCKa/OCTaHOBa M KNeMM BbIXOOHOIO aHarioroBoro curHana.

4.1 CXEMA CUNOBbIX MOOKMTHOYEHUIA

Bxon 3 dasbl

Vb

ABTOMaTUYECKMNI
BbIkntovatens QF

[l

INSTART

- O6BOAHbI KOHTAKTOP
(6annac)

YCTpOWiCTBO NnaBHOMO
nycka SSI_—

Marenb ynpaenexuns

=

RS485 nByxnpoBoaHoW
(pasbem Db-9)

Knemmbl ynpasneHusa

b TpexdhasHblil aCUHXPOHHbIN 3NeKTpoaBuMraTenb

4.2 KIIEMMbI YINPABINEHWA

Bbixog Ha Bbixop pene Bbixoa pene  AsapwiiHbin - Cton Myck  Ob6uwas AHanorosbIn

Gaiinac 3a4epXKn oLmbKm crton Knemma BbIXO[,
0-20 mA

1
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«  Knemmbl 112 ncnonb3yloTcs A8 ynpasrieHsi 00BOAHbIM KOHTakTopom (6annacom).
Knemmbl HOpManbHO pa3oMKHYThl. 3aMblKaHWe KITeMM MPOUCXOANUT MO OKOHYaHUN
pasroHa gBuraternsi. XapakrepucTtuka knemm: ~250/400B-5A.

*  Knemmsbl 3 1 4 9BnstoTCA BLIXOAOM MPOrpaMmMmpyeMoro perne, pexxum paboTbl KOTOPOro
ycTaHaBnuBaeTcs napametpom FJ. 3agepxka curHana pene yctaHaBnuBaeTtcs
napametpom F4. Knemmbl HOpmanbHO pa3oMKkHYTbl. CM. onucaHue n. 5.3 .
XapaktepucTtuka knemm: ~250/400B-5A.

« Knemmbl 51 6 sBnstoTcsa BbiIxogoM pene ownbky . OHM 3aMblkatoTCcsi B criyyae
BO3HWKHOBEHUSA OWNGKM MK Npu noTepe nutaHus. MNpu HopmanbHon paboTe oHM
pa3oMKHYyTbIl. XapakTepuctuka knemm: ~250/400B-5A.

« Knemma 7 ucnonb3yeTtcs A5 MTHOBEHHOIo ocTaHoBa Asuratens. [pn HopmanbHoOn
paboTe knemma foskHa 6bITb coeguHeHa ¢ knemmoi 10. MNpu pa3amMmbikaHUKM KNEMM
yCTpOI7|CTBO OCTaHaBnuBaeT ABUratesnb U nepexognT B peXXuv owmnbkn. Knemma 7 Moxet
ynpaesnAaTbCA AONOJNTHUTENTbHbIMU KOHTAKTaMN BHELWHNX 3alWNTHbIX yCTpOl7ICTB n He
ucnone3ayetcs, ecnv FC nprcBoeHo 3HaveHne «0» (6asoBas 3awumTa).

« Knemwmbl 8, 9 1 10 aBngtoTCcs knemmamu 3anycka/octaHoBa. BoamoxHo ynpasneHue
paboTon ycTponcTBa Mo ABYX- M TPEXNPOBOAHON CXEME.

7 8 9 10 7 8 QO 10
2l g g ¢ 5l gl 5| ¢
e} a = E k-] a = E
3 $ 5 8
T g 7 g
& - o s - )
18 (T
o []
a2 =]

TpexnpoBoaHas cxema [ByxnpoBogHas cxema

3amblkaHue kntoda K - nyck
PasmblikaHue kntova K - cton

« Knemmbl 11 1 12 BbIBOAAT YHUDULUPOBAHHbLIA aHanorosbln curHan 0 - 20 MA,
oTpaxawLWun Tekyllee 3Ha4eHe Toka aBuratens. Tok B 20MA cooTBeTCTBYyeT
MaKCMMarnbHOMY 3HAaYEHUI0 N3MEPSIEMOTO TOKa, KOTOPOE PaBHO YeTbipexpaTHOMY
HOMMHaNbHOMY TOKY YCTPOMCTBA MMaBHOIo Nycka. 3Ha4yeHne CONpOTUBIIEHUS HArpy3Kn
BbIxoAa He JormkHO npesbiwatsb 300 Om.

MpumevaHue:
[Ona npepoTBpalleHns NOBpexXAeHUn ycTponcTea, ydoeantecb B NpaBuUiibHOCTH

NOAKMK4YEHUA KNnemMMm.

12
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4.3 CXEMA TMOAKITFKOHEHNA

N

N[
g
4
=

3 dhasbl - 380 B, 50 'y,

ABapuiiHbI cTON
Pere ap cro

obBogHoOro
|:| KOHTaKTopa

N
A1|§|A2

02 o8| |Cronl 11

N 5 - [
o

Myck ~ |

103 |
04 % 10| ' O6LWMIn

05
06 Mo 1

Pene ownbkun

AHarnoroBbIN BbIXO[,

Pene 3agepxku |
12
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5. MAHEIb YNPABJNEHUA U EE MPUMEHEHUE

YCTpOWCTBO NMaBHOIO Nycka MOXeT HaXoA4UTbCS B NATU criegyoLmx ctatycax: [oTos,
Pa6oTta, Owunbka, OctaHoB, 3anyck. MaHenb ynpaBneHus otobpaxaeT Tok ABUratens B

npolecce pasroHa u octaHoBa. B Apyrux ctaTycax oToGpaxatoTcst MEHIO HACTPOMKA U
MOMOLLM.

5.1 MPUMEHEHWE NAHEJIN U HACTPOWIKA MAPAMETPOB

OOBOAHbIV KOHTAKTOP Owmnbka

PasnenuTens | (L / A
f[oroB — =~ | 3HadveHwue koga

loTo8 Baiinac Ownbka

DyHKUMOHATbHBIN KO,

CekyHAbl
Amvnepbl — 7 {;//

 [MpoueHThbI

[MaHenb ynpasneHus

MM
[abapuTHble pasmepsbl 115 91 17
YcTaHoBOYHbIE pa3mepbl | 110 88 15

14
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[OTOBHOCTb K pa60Te: KHOI'IKy I'chx MOXHO HaXnmMaTb TOJIbKO NMNocJie Toro, Kkoraa
3aroputcs namna «oToB» 1 Ha gucnnee OT06pa3MTCF| Hagnueb « ~ERdY ».

Cratyc oxugaHnusa: Korga roput namna «fotoe» unm « Owmbka», 370 03Ha4yaeT, 4To
YCTPOWCTBO HAXOAUTCSH B CTATyCE OXNOAHUSA UM OCTAHOBIIEHO B CBA3M C oLwnbKon. Ecnn
Ha ancnnee otTobpaxaetca « dEXXX», 3T0 3HaA4MT, 4TO akTMBHA DYHKLMA 3a4€ePXKKN
3anycka.

KHonku Myck n Cton: B npouecce pa3roHa Ha aucnnee otobpaxaetcs 3Ha4yeHne B
dopmaTte « XXXX», KoTopoe paBHO TEKyLLEeMY 3HA4YEeHUIO TOKa ABuratens. B ato Bpems
MOXeT ObITb UCnonb3oBaHa Tonbko kHonka Cton. Jlamnbl «FoToB» 1 « Owmnbka» B 3T70T
MOMEHT He FoOpsiT N HEBO3MOXEH BXO[, B MEHHIO HAaCTpoeK 1 nomoLLu. B npouecce octaHoBa
ABuraTens Ha gucnree Takxke otobpaxaeTcs Tekyllee 3Ha4yeHre Toka ABUraTens B
opmaTe « XXXX».

B aTOT MOMEHT gocTynHa Tonbko kHonka Myck, namnel «FotoB» 1 «Owmnbka» B 3TOT
MOMEHT He ropsT U He BO3MOXEH BXOZ B MEHI0 HacTpoek 1 nomoLn. KHonka Cton nveet
yHKUMIO cOpoca OLIMGKN.

KHorka YeT: [Npu HaxaTum Ha KHONKY YCT NPOUCXOAUT Nepexos B PEXMM HAaCTPOWKN U Ha
ancnnee otobpaxaeTcs kog napameTpa B oopmate FX: XXX. Mpu noBTOpHOM HaxxaTum
KHOMKM YCT. NPOUCXOANT MEPEXOA B PEXMM pedakTupoBaHusa napameTpa, npu 3Tom
3HayeHWe pefakTupyemoro napameTpa muraet Ha gucnnee. Anga dpukcauunn
YCTaHOBMEHHOTO 3Ha4YeHUst napameTpa HeobXoAMMO HaxaTb kHonky [la. Ecnv napametp
He HY>XHO MEHSTb, HEOGXOAMMO CHOBA HaXaTb KHOMKY YCT, 4ToObl 3Ha4eHne nepecTtano
Muratb. [na ganbHenwen HaCTPONKM HY>XHO HaxkaTb KHOMKY [a. HaxxaTtue Ha KHonKy
CTon nNpuBeAET K BbIXOAY M3 peXrMa HaCTPOMKK.

Knonka [a: Haxatue Ha kHonky [la npuBeaeT K nepexoay B MEHIO MOMOLLM U Ha aucnree
nosiBuTCH 3HadeHne B popmaTte HX: XXX. [Nocne npouTeHNs MEHIO MOMOLLIM HY>XXHO CHOBa
HaxaTb Ha kHonky [a, nnbo HaxaTbe CTon ANs Bbixoga. OTa KHONKa MOXeT
MCMNOMb30BaTbCS HE TOMbKO A5 NOATBEPXKAEHUS YCTAHOBIEHHbIX 3HAYEHUI, HO TaKXe B
KayecTBe KOMaHAbl «Hasag».

KHonkn «BBepx» n «BHN3» (A ¥ ) B pexxrme HaCTpOKM 3TU KHOMKN UCNONb3YOTCS ANs
nepebopa napameTpoB, eCcnv napamMeTp He MUraeT Ha Aucnnee n Ans
yBenmyeHnsa/yMmeHbLIeHWsi 3Ha4YeHUs napameTpa, ecnv napameTp muraet. B pexume
MEHHO KHOMKN UCMONb3YTCA ANns nepebopa nyHKTOB MeH. Ecnv ropuT nHankatopHas
namna «bannac» n Ha gucnnee otobpaxaeTtcs 3Ha4YeHue B popmaTte AXXX, koTopoe
O3HayaeT AelCTBUTENbHOE 3HAYEHUE ToKa ABUraTens, HaxaTne KHonok «Beepx» u
«BHM3» N03BONUT BbIBECTU Ha Aucnnen aHadyeHnsa B popmaTte PXXXX (Tekywee
3HayeHve noTpebnsaemor moHocTH) unu HXXXX (koacdpuumeHT Tennosoro 6anaHca).
Ecnn HXXXX npumeTt 3HaueHune 6onee 100%, noasuTtca coobuieHme o6 owmnbke ERREE
(cpabotana 3awuTta OT neperpysku).
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5.2 MOACHEHNA K YCTAHOBKE MNMAPAMETPOB

OwanasoH| 3aB.
Koa OnucaHve o MpumevaHne
3Ha4yeHui | 3Hau.
FO | YcraBka 30-70% 30% | MapameTp ncnonb3yeTcsa npu 3anycke B
HarnpsxeHus pexunmMme pamMnbl NO HANPAXeHUIo. B
clnyyae TshKenomn Harpysku, yctaHoBuTe
3HaveHue Fi=40%, nnn HemHoro BeiLle. B
pexume orpaHU4YeHus Toka napameTp
dukcnpyetcs Ha 3HaveHnn 40%
F1 | Bpems nnasHoro 2-60c 16¢ | MapameTp He geiicTByeT Npu 3anycke B
nycka pexvme «OrpaHuyeHne Toka»
F2 | Bpewms nnasroro 0-60c Oc | Mpu 3HayeHnmn paBHom «0» cBOBOAHbLIN
ocTaHoBa ocTaHoOB. Ecnu Kk yctponcrtBy
napannenbHO NOAKMOYEHO HECKONMbKO
anekTpoasurartenen, To napametp F2=0
F3 | Wnutepsan sagepxxun| 0-999c Oc | Mpu HaxaTum kHomkK «Myck» Ha4YMHaeTcst
3anycka o6paTHbI oTcueT. MNpu 3HavyeHnn «0»
3anyck anekTpoABUraTens nponu3BoanTCs
cpasy
F4 | 3apepwka curnana 0-999c¢ Oc | WcnonbsyeTcs npu nporpamMmnpoBaHum
BbIXOAHOIO pene 3a0€epXKn BbIXOOHOTIO CUrHana Ha
knemmax 3 n 4. YctaHoBka 3HavyeHust «0»
npueBoauT K cpabaTbiBaHuio pene 6e3
3afepKu (CM. onucaHve napametpa FJ)
FS | Wntepsan sapepxku| 0-999¢ Oc | 3apepikka BbIKIOYEHMs No neperpesy. Bo
npu neperpese BpEMs 3a4epXKK/ MUraeT MHAMKaTopHas
namna.
F6 | Orpannuenne 50-500%| 400% | Wcnonb3yetcsi B pexuvme orpaHnyeHus
MyCKOBOrO TOKa ToKa. B pexxvme pamnbl No HanpshxeHuto,
dukeunpyetcs Ha 3HaveHun 400%
F7 | Makcumanshbiii 50-200%| 100% | MpoueHT oT HoMMHanbHOro Toka
paboumit Tok YT asuratens B avanasoHe 50 - 200%.
F8 | BwiGop pexuma 0-3 1 Vcnonb3yeTcs Ans BbiGopa pexyviMa Beoga
BBOAA AaHHbIX 1N MOHUTOPUHIa AaHHbIX.
F9 | 3awwrta no nagenuio| 40-90% 80% | EcnuHanpsikeHune HuKe yCTaHOBIIEHHOTO
HanpsbKeHs 3Ha4eHus (80%), cpabaTbiBaeT 3awwnTa
Mo NafieHUo HanpPsXKeHWs.
FA | 3awwurano 100-140%| 120% | Ecnu HanpsxeHue BbilLe yCTaHOBMNEHHOTO
npeBbILLEHNI0 3HaveHus (120%), cpabaTtbiBaeT 3awmTa
HanpskeHus Mo NPEBbILLEHUIO HAMPSXKEHUSI

16
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Kopg,

HaumeHoBaHue

[OnanasoH
3HAYeHUI

3aB.
3Hau.

OnucaHne

Fb

Pexwvm nycka

0-5

0: OrpaHuyeHne Toka

1:Pamna no HanpseHuto

2: 3anyck pbIBKOM + OrpaHuyeHne Toka

3: 3anyck pbIBKOM + pamna no HanpsKeHunto
4: Pamna no Toky

5: [IBOVIHOM KOHTYp perynMpoBaHus

FC

YpoBeHb 3alunThI

0-4

0: basoBbil

1: Nlerkas Harpyska
2: CtaHgapTHbIN

3: Taxkenas Harpyska
4: OnTManbHbIN

Fd

Pexnm ynpasneHus

0-6

0: YnpaeneHue ¢ naHenu

1: YnpaBneHve ¢ naHenu v KnemMm ynpasneHus
2:YnpaeneHue c Knemv

3: YnpaeneHue ¢ knemm n no RS-485

4: YnpaBneHue c naHenu, knemm v no RS-485
5: Ynpaenenve ¢ naHenu 1 no RS-485

6: YnpaeneHuve no RS-485

7: YnpaBneHue OT BCEX MCTOYHUKOB OTKITIOYEHO

FE

ABTOMAaTUYECKUI
nepesanyck

0-13

ABTOMaATUYECKUI Nepe3anyck akTUBEH,
ecnu napameTp FE>0. 31a dpyHkuunsa
AENCTBYET TONMbKO B PEXNME BHELLHETO 2-
NPOBOAHOIO yrNpaBreHust

FF

Pa3speLueHve Ha nave-
HeHve napameTpa

0-2

00: He paspeLleHo 13MeHeHVe napameTp
01: paspeLLeHo U3MeHeHWe NapameTpa
02: paspeLleHo N3MEHeHMe BCeX NapameTpoB

FH

Appec ycTponcTtsa

0-63

Apnpec yctporictea B cetu MODBUS RTU

FJ

CKopocTb nepefayu
JaHHbIX

0-5

0:1200  2:4800 4:19200
1:2400  3:9600 5: 38400

FP

dopmaT AaHHbIX

0-5

0:8-N-1  2:8-0-1 4: 8-E-2
1:8-E-1  3:8-N-2 5: 8-0-2

FU

HoMuHanbHbIN TOK
nsuratens

HomuHa-
TNbHbIN TOK
Yrn

Hopwm.
3Have-
HVe
an.0Bu
ratens

3HayeHne napameTpa JOMKHO
COOTBETCTBOBATb HOMUHANBHOMY TOKY
aBuratensa. Ecnn HomuMHanbHas
MOLLHOCTb 3MeKTpOoABUraTenst HaMHOro
MEHbLlEe HOMUHaNbHOW MOLHOCTK
ycTpo/cTBa NNaBHOro nycka ,
yCTaHOBMUTE COOTBETCTBYylOUEE
3HaveHue napametpa Fo, aTo obecneunt
3aWmTy anekTpoaBuraTens.

Fr

CepBucHoe MeHo

17
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MpumeyaHune:

MakcumanbHbI pabounin Tok (kog F7) -MakcumMarnbHbI TOK NpY NPOAOIIKUTENBHOM
paboTe ABuratensi Ha OCHOBE YCTaHOBINIEHHOTO 3Ha4YeHus FP.

Ecnu B pexvme HaCcTpoOWnKM NnapaMeTpoB He COBEPLLAETCS JENCTBUI B TEYEHNE 2 MUHYT,
NPOUCXOAMNT aBTOMaTUYECKNIA BbIXOA U3 PEXMMA HACTPONKN.

B npouecce 3anycka 1 octaHoBa HacTpoka MPOU3BOANTLCS HE MOXET.

HaxaTtuem n yaepxaHuem kHornku «[da», nepea nogayen nMTaHns Ha yCTPONCTBO, MOXHO
BEPHYTb NapaMeTphbl K 3aBOACKNM 3HaYeHUsIM, KpoMe napametpa FJ.

Bpemsa nnaBHoro 3anycka F1 MOXHO perynupoBaTth TONbKO B pexume «Pamna no
HanpsixeHuto» Fb=1

Bpewms nnaBHoro octaHoBa 3agaeTcs B napameTpe F2, npu yctaHoBku F2=0 octaHoB
anekTpoABuUraTens npoucxoauT Ha Bbibere, npu yctaHoBku F2>0 octaHoB
anekTpoasuratens npouvcxogut ot Unom [0 HanpsbkeHus FO 3a Bpems F2.

Bbi6op pexxrma oTobpaxeHus 1 BBoaa AaHHbIX F8

3HayeHne F8| 0 1 2 3

Pexxum BBoAa | 3HauyeHne B | 3HayeHne B | 3HadeHue B 3HauyeHve B
P6 amnepax npoueHTax amnepax npoueHTax
Pexxum 3HayeHne B | 3HavyeHne B | 3HayeHne B 3HayeHve B
oTobpaxeHusi | amnepax amnepax amnepax amnepax

18
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5.3 ®YHKLUMW MPOIrPAMMMNPYEMOIO BbIXOOHOIO PEJIE

BbixogHoe pene moxeT oTobpaxaTb CUrHanbl ABYX TUMOB: BbINOMHEHME KOMaHA U
N3MEHEHWe cTaTyca yCTPONCTBa.
« Ecnunapametpy FP npucsoeHbl 3HavyeHus 0-4 (unu 10-14), BbIXogHOE perne oTpaxaeT
BbINOSTHEHWNE KOMaHZ creayoLum 06pa3om:

3Ha4yeHne

napametpa 0(10) 1(11) 2(12) 3(13) 4 (14)

CoctosiHne | MocTynneHune Moctynnenve

BbIXOLHOMO KOMaHZbl Hauarno Cpa6ava|BaHme KOMaHbl OkoHyaHue
pene Myck 3anycka 6annaca Cron ocTaHoBa

[Mpu HeobxoaMMOCTM 3adepXKKM cUrHana, ncrnonbayetcs napamerp F4.
[ns 3HaveHnn 0-4 coctosiHme BbixogHoro pene HO.
[na 3HayeHunin 10-14 cocTosiHMe BbixogHoro perne H3.

« Ecnunnapametpy FP npucsoeHbl 3Ha4eHns 5-9 (unu 15-19), BeixogHoe pene oTpaxaet
cTaTyc yCTpOWCTBa crieaytoLmm obpasom:

3Ha4veHune
5(15 6 (16 7017 8 (18 9(19
napenoron (15) (16) (17) (18) (19)
CocTosiHne
[oTOB Mpouecc BkntoueH
Bbl);cgfl._lgoro Ownbka Pabora K 3anycky 3anycka 6ainac

« [Insa 3HayeHuin 5-9 coctosiHMe BbixoaHoro pene HO.

« [nsa3HayeHuit 15-19 cocTosiHMe BbixogHoro perne H3.

« B cnyvyae oTpaxeHusa ctatyca paboTbl MporpamMmmMupyemMbiM pene, UCnonb3oBaHne
napameTpa 3agepxku F4 He umeeT cMbIcra 1 He UCMONb3YEeTCs.

» [loymonyanuto napameTp FP nmeet 3HaveHue «7», oTpaxatoLLiee COCTOSTHNE FOTOBHOCTY
YCTPOWCTBA K 3aMnyCKy anekTpoasurarens.

- Korpganapametp FP nmeet 3HaueHue «5», knemmbl pene 3 n 4 cpabaTteiBatoT npu
owmbkax, cBsi3aHHbIX C aneKkTpoasuratenem, Takux kak Err05, Err06, Err07, Err08, Err12.
Mpw aTOM, hyHKLMM KremMM 5 1 6 (BbIXoA pere OLIMGKM) OCTatTCs HEU3MEHHBIMU.

» [lpu 3HayeHnsx napameTpa FP>9, nporpammupyemoe pere nepexoant B HopMarbHO-
3aKpPbITbIV PEXMM U BbIXOAHOM CUrHaN MHBEPTUPYETCS.
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5.4 PEXXUMbI YIMPABJIEHNA
MapameTp Fd onpenensiet cnocob ynpaeneHus 3anyckoMm:

0: YnpaBneHue c naHenu

1: YHpaBneHme C naHenn n knemm ynpasreHusa

2:YnpaBneHue c knemm
3: YnpaBneHue c knemm 1 no RS-485

4:YnpasrieHuve c naHenu, knemm n no RS-485

5: YnpasneHnue c naHenun nno RS-485

6: Ynpaenenue no RS-485

7:YnpaBneHue OT BCEX UICTOYHNKOB OTKIHOYEHO

Mpumeyanwe:

» [lpyynpaBneHum c KneMmm, AOMKHbI 6bITb UCNOMb30BaHbI HOPMarnbHO-3aMKHY ThbI€ KHOMKK
Mexay knemmamu 7, 8 nknemmont 10, B NpOTUBHOM Ciyyae yCTPOMCTBO NiaBHOro nycka
He 3anyCTUT aneKTpoaBuUraTernb 1 nokaxeT oLunbky Err01.

5.5 MEHIO NMOMOLH

Ecnu yCTpOVICTBO He HaxoaAunTCcAa B peXunmMme 3anycka, octaHoBa nnu HaCTpOVIKM
napamMmeTpoB, HaXaTune Ha KHOMNKY Hanpueeget K nepexony B MEHIO NOMOLLMN. HaxaTtune Ha
KHOMKN «BBepx» n «BHN3» no3BonseT nepenucTbiBaTbh coobLWeHNs MEHIO MOMOLLN.
[loBTOpHOE HaxaTune Ha KHOMKY HawvnuHaxaTtne Ha KHOMKY Cron npuBenet K Bbixoay N3 MeHKo

MoMoLLM.
OTobpaxaemoe coobLieHne MosicHeHue
U380 Tun nutanna ~380B
030-3 Mogenb yctpoictea 30 A 3 dasbl
HIED! MocneaHsas owmnbka - Err01
HIECD 3anucu owmnBoK OTCYTCTBYIOT
UR-30 Bepcusa nporpammsl Ver 3.0
L0000 0000 - konmuecTBO ycneLHbIX 3anyckoB
AUNOo 00 - pnvTenbHOCTL NOCreaHero 3anycka
Mpumeyanue:

Averikn H1...H9 coxpaHsitoT B namsaATy 9 nocnegHuX owmobok.
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5.6 METO[ NPOBEPKN ®YHKLIMOHNPOBAHNA YT BE3 SNEKTPOABUTATENA

MOHTa)HWUK M1 KOHEYHbIN FIOTpe6I/ITeﬂb He nMmeloLlne B Hanndmm anektTpoasuratena ang

TecTa, MoryT NpoTECTUPOBATL CBOK CUCTEMY Ha paboTOCNOCOOHOCTL MOAKMYMB TPY Nambl
HakanueaHus ot 100BT go 200BT no cxeme 3Be3aa. Hy>XHO y4ecTb, YTO BbIXOAHOW TOK OyaeT
oveHb man u YMI 6ynet BoixoanTb B owmnbky Err05

«MoTeps BbIXoAHOW hasbl» U OCTaHaABNUBATbLCS, L1‘ L2 L3
NnoaToMy Heob6xoAnMMo nsmeHuTb napameTp FAB O

(YpoBeHb 3awunThl), YT nepectaHeT BbIXOAUTb B I
own6ky. Mocne 3anycka Y, namnbl HaKanMBaHus
OONKHbl HA4YaTb NOCTENEHHO pa3ropaTbCc4, nocne !

R S T

BbIXO/1a MaMm Ha NOMHY0 MoLWHOCTL YT AomKHO u v w
nepeknioYnTb NUTaHne Harpysku Yyepes 6annacHbii (25) (25)

KOHTAaKTOp.

6. ®YHKLUUUN 3ALLUTBI N X MPUMEHEHUE
6.1 MAPAMETPbI ®YHKLNW 3AWNTBI

DYHKLMK 3aLLMTbl NO3BONAOT 06ecneynTb B npouecce paboThl 3awnTy ycTponcTea
nnaBHOro nycka u anekTpoasuratens. lMoxanyicra, BelbupainTe 3Ha4eHUss napameTpoB
3aLMThI B COOTBETCTBUM C BaLLMMU YCIOBUSIMA

3awuTa oT neperpesBa: ecnu Temnepatypa BHYTpY YCTPOMUCTBA NaBHOTO Nycka
nosbiwaetcs Ao 90 °C + 5 °C, ycTpoMCTBO OTKIHOMAETCA Mo 3aluTe oT neperpesa. 3almTa
OTKIl0YaeTcs NpU NOHMXeHUK TemnepaTypbl 4o 60 °C 3awuTa oT neperpesa: ecnu
TemnepaTypa BHYTpuW yCTpPOWCTBA NNaBHOro nycka nosbiwaetcs o 90 °C £ 5 °C,
YCTPOWCTBO OTKIMKOYAETCA MO 3aLyuUTe OT NeperpeBsa. 3alyuta oTKIYaeTcs Npy NOHWKEHUN
Temnepatypbl 4o 60 °C

O6pbIB BXOAHOM hasbl: 3afepxka cpabaTbiBaHns <3 ¢

O6pbIB BbIXOAHOM ha3bl: 3afepka cpabaTbiBaHNs <3 ¢

Mepekoc has: 3agepxka cpabatbiBaHus <3 c. 3awuta cpabaTbiBaeT Npu pasHuLe TOKOB
no dbasam 6onee yem Ha 50% = 10%

TokoBas 3aLmTa npu 3anycke: BpeMs cpabaTbiBaHVs TOKOBOW 3aLLMTbI NPy 3anycke npu
NSATUKPATHOM NPEBBILLEHWMN TOKa YyCTaHaBnMBaeTcs napameTpom FC, napameTpbl yka3aHbl
BN.6.2.

3alunTa oT neperpysku B npoLecce paboTbl: yCTPOWCTBO peanuayeT TEMMOBYIO 3aLUUTY
aBuraTens. 3awuTta onpegensieTcsa MakcuManbHbiM paboyYnuM TOKOM ABUraTens
(ycTaHaBnvBaeTcsa napameTpom F7), Bpemsi cpabaTbiBaHWs 3aLLUThI - B COOTBETCTBUM C
ycTaHoBMeHHbIM napametpom FC n guarpammon 6.2.

3alumTa OT MOHWKEHHOTO HaMPSHXeHNs: Npu NnageHnn HanpsikeHus 40 40% OT BENUYMHbI
HOMMHanNbLHOro 3Ha4YeHUs 3aLmTa cpabaTbiBaeT MeHee YeM Yepes 0,5 ¢, a npu nageHum
HanpsikeHnst 4o 80% OT HOMUHANBHOIO 3HAYEHMS, 3aLunTa cpabaTbiBAaeT MEHEE YEM Yepe3
3c

3almnTa oT NOBbLILEHHOrO HAaNPSXXeHWA: NP NOBbIWEHUN HanpsxeHus 0o 120% ot
HOMMHarbHOro 3Ha4YeHus 3alumTa cpabaTeiBaeT MeHee YeM Yepes 3 ¢, a NPy NOBbILLEHUN
HanpspkeHusa 4o 140% v Bbllwe 3aLmTa cpabaTtbiBaeT MeHee Yem yepe3 0,5 ¢

3aLyuTa oT KOPOTKOro 3aMblKaHWUs Harpy3ku: BpeMsi cpabaTbiBaHusi - meHee 0,1 ¢
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6.2 KINACCbI 3ALLNTBLI U X OMMNCAHUE

B cooTtBeTcTBUM C yCcnoBuAMK 3Kcnnyatauuu, yCTpOIZCTBa nnaBHOMoO nNycka nMmeroT

NATb KIacCoB 3aLUNTbI:

0. bazoBbI

1. Ansa nerknx Harpy3ok

2. CTaHpapTHbIN

3. Ins TsHkenbIX Harpysok

4. OnTumanbHbIN

» bBasoBas 3awTa BKItoYaeT B cebs: 3aLUMTY OT NeperpeBa, KOPOTKOro 3aMblKaHUs, NoTepu
BXO[HOM (hasbl BO BpeMs 3amnycka, Ho 3anpelleHa (yHKL S MTHOBEHHOTO OCTaHOBa BO
BpeMsi paboTbl MoTOpa. MpuMeHsieTcs koraa BeposiTHOCTb aBapuii B npoLiecce paboThbl
MUHVManbHas UM aBapuiiHbli 0CTaHOB He LieriecoobpaseH (HanpumMep, NoxapHbli

Hacoc)

- 3awuTa gnga nerkux Harpys3okK, ctTaHgapTHasa 3alnTa 1 3alnTta Anda TaxXenblX Harpy3ok
peanu3yroT BCe AOCTYMNHblIe 3aLllUThl. PasHuua 3aknoyaeTcs TonbKo B YpOBHE 3allinTbl OT

neperpysku 1 3aLmTbl N0 TOKY (CM. Anarpammy 6.2)

- B cny4dae ONTUManbHOWM 3ALNTHI ,D,eVICTByPOT BCe 3alinTbl, ICNONb3YKTCA
YyBCTBUTENbHbIE YCTAaBKU N ABUratenb 3alluuieH Hamnydywmm o6pa30M npun
MakcmarbHOM OYHKLMOHANTbHOCTH

YpoBeHb 3aLunThl
(napameTtp FA)

0:
BbasoBbli

1:

[nsa nerkux

Harpysok

2:

Crangap-

THbI

g

[na Tshkenbix
Harpy3ok

4.
Oontu-

MarnbHbIN

Bpems cpabaTtbiBaHus
TOKOBOW 3auUThbl Npu
3anycke (Npu NATUKPaTHOM
NpeBbILLEHUN TOKA,
yCTaHOBMEHHOro
napameTpom)

Het

3 cek

15 cek

30 cek

15 cek

YpoBeHb 3awuThbl OT
neperpysku B npouecce
paboThbl (Ha gnarpamme 6.2)

Het

Yp. 2

Yp.10

Yp. 20

Yp.10

MpeBbiweHne
HOMMHarnbHOro Toka, pa3

Bpems cpabatbiBaHust
3aLnTLI OT NEpPEerpysku B
npouecce paboTbl

45123

2312

75

46

23|15

23|12

75
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t(c)
10000

1000 \

100 \

\
1\
N ™~ V¥p.20
10
Yp.10
T~ wp.2
1
0.5 I/le
1.05 2.00 3.00 4.00 5.00

[wnarpamma 6.2
Mpadvkn TennoBon 3awmTel ABUratens (Bpemsi cpabartbiBaHUA 3almUTbl OT NeperpysKkn)

Mpumeyanus:

« 3HayeHve napameTpa Fo [OMmKHO COOTBETCTBOBATH HOMUHAMNbLHOMY TOKY, yKa3aHHOMY Ha
lwvnbae asuratens

« 3HayeHune napametpa Fo He gomnxHO 6bITb MeHee 20% OT HOMUHANBHOTO TOKa
yCTPOWCTBa NITAaBHOrMO Nycka, B NPOTUBHOM Crlyyae TennoBas 3awuTa He byaer
PYHKLMOHNPOBATb M3-3a NPEBbILLEHNS JOMYCKOB
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BAOWON =

7. TECTOBbIX 3ANYCK U MPUMEHEHUE

Mepen nepBbIM NPUMEHEHEM NMPOBEPLTE CredyHoLLee:

. CoOTBETCTBME HOMMHATBHOIO TOKa YCTPOWCTBA NiaBHOTO MyCcKka TOKY 3reKTpoABUraTerns
. CocTtosiHme obMOTOK ABUraTens

. MpaBunnbHOCTL COEAUHEHNWS CUIOBOIO KOHTYPa U Lienei ynpaBrneHust

. 3aTsPKKy BUHTOB Ha BCEX KIIEMMaXx

7.1 MOAKMOYEHUE MNTAHNA N NMOOTOTOBKA K 3AIMNYCKY
Mocne nogkntoYeHUsi NMTaHUA He CHUMaKTe KOpNyc C YyCTPOWCTBA, 3TO onacHo!

Mocne noagknioYeHUs NUTaHUSA Ha AUCnnee AOMKHa NOABUTLCA Haanuck «rEAdY», n
3aropeTtbcs namna «lotos». [ocne aToro ycTpomcTBO roTOBO K paboTe.

Mepenante B napameTp Fo n BBeanTe 3Ha4eHne HOMUHANBLHOIO TOKa ABUraTens, KoTopoe
YKa3aHo Ha 3aBOACKON TabnnyKke.

Bo Bpem4a TecToBOro 3anycka y6e/:w|Ter B NpaBuiibHOM HanpaBlieHUN BpalleHNAa
MoTopa. [1115 oCTaHOBKM ABUraTens UCNonb3ynTe KHOMKY Cron.

Ecnu gBuratens nnoxo 3anyckaeTcs, yoegutech B NpaBunbHOCTU Beibopa pexuma
3anycka. [logpo6Hoe onncaHve pexrMMoB 3anycka npusegeHo B n. 7.2

[Mpwn HegocTaTO4HOCTH KpyTALWero MoOMeHTa B npouecce 3anycka, B peXxXunme pamnbl no
HanpsaxXeHuw, cneanyet yBenndnTb HanpdaxeHue, a B pexunme orpaHn4eHua Toka -
yCTaHOBJ'IeHHbIVI TOK.

Hwvikorga He BCkpblBanTe yCTPONCTBO, €CIIM OHO MOAKITHOYEHO K CETH.

B cnyyae nosiBNeHnsi NOCTOPOHHErO LWyMa, 3anaxa unv abiMa, HeMeANeHHO OTKIIoUnNTe
nMTaHve 1 NPOBepPLTE BO3MOXHYH MPUYMHY Npobnem.

Ecnu B npouecce 3anycka unum paGOTbI 3aropenachb namna «Ownbka» n Ha gucnnee
nosiBunack Hagnuch «Errxx», nocmMoTpuTe onucaHne ownbkm gns onpeageneHna npuynH
€€ BO3HUKHOBEHUA.

YcTpaHuTe HemcrnpaBHOCTb.

HaxmuTe kHonky CTon Ha naHenu ynpaBneHus nnm BHeLWH kHonky Cton anga cépoca
OLLUMOKN.

MprmevaHue:

Ecnv TemnepaTtypa okpyxatowen cpeabl 6bina Huke -10 °C, To o Havana akcnnyartaumm
YCTPOWCTBO NfIaBHOMO Nycka Heo6X0AMMO NPOrpeTh NPV KOMHATHOM TeMMNepaType B TeYEHNe
30 MUHYT.
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OwmnéKn, NnpU4nHbl BOBHNKHOBEHUA U cnocobbl YCTpaHEeHUA

Coob6LieHne
Onwucanwne ownbkn MpuynHa n cnocob ycTpaHeHus
Ha gucnnee
Bce owwmnbkm yaaneHsl, roput namna «fotosy.
Err00 OwnbBKM OTCYTCTBYHOT N YA P
YCTpONCTBO roToBO K pabote
OTKMIoYEHME MO BHELLHEI [poBepbTe coeanHeHne kneMmMbl ABapuiHbIv CTOrJ
Err01 A L (knemma 7) n knemmbl Cton (knemma 8) ¢ O6Len
KOMaHAE ABAPUIAHBIA CTOM | oo (knemma 10)
3anycku ocyLecTBNSIOTCSA CMMULIWKOM 4YacTo,
Err02 Meperpes ycTpoiicTea MOLUHOCTb YCTPONCTBA HE COOTBETCTBYET
MOLLHOCTY ABUraTens Unun Harpyska gsuratens
CMULLIKOM Tskenasi
MapameTpbl 3anycka ycTaHOBMEHbI HEMPaBUIBLHO,
MpeBbilLeH1e BpeMeHM WM Harpy3ka ABUraTens CrMLWKOM Tsxenas, nnm
Err03 (6onee 60 c) MOLLHOCTb NUTatoLLE CeTU HeJoCcTaTouHa, Unu
sanycka(bon nUTaKoLL M Kabenb CIULWKOM ASTUHHBINA.
MpoBepbTe HanU4YMe BXOAHOTrO TpexdasHoro
HanpsXeHue NUTaHWSA, NPaBUNbHOCTb
Erro4 [NoTeps BxogHoW hasbl noaKMYeHNs K ceTn ycTporcTBa u 6annacHoro
KoHTakTopa, npoBepbTe paboTocnocobHOCTb
KOHTakTopa
MpoBepbTe NpaBUNbHOCTb NOAKMIOYEHNS
YCTPOWCTBA Y KOHTaKTOpa K 3NeKTpoABUraTesnto n
LenocTHOCTb 06MOTOK ABUTraTens, NpoBepbTe
Err05 MoTeps BbIXOAHOM ha3bl | PaboTocrnocobHoCTk KoHTakTopa. Kabernb BxogHoro
HanpskeHns AomkeH 6bITb NOAKIOYEH K KnemMmam
R, S, T, a 06BOAHLIN KOHTAKTOP - K knemmam L21,
L22,L23.
MpoBepbTe xapakTepUCTUKN BXOAHOTO
ErrO6 MNepekoc a3 TpexdasHoro NUTaHus, LenoCcTHOCTb 1 CUMMETPUIO
COMpOTMBIEHNS 0BMOTOK ABUraTENS!
Err07 MpeBbiweHne nyckoBoro | Harpyska cnvwkom 6onbluas nnm ycTponcTeo
TOKa HenpaBunbHO NOA0BPaHO K 3NeKTPoABUraTeNto
Err08 Meperpyska B npouecce Crnvwkom 6onbluas Harpyska unm HenpaBubHO
I paboTbl ycTaHoBneH napameTtp F7nFP
Err09 [MpoBepbTe HaNpPsPKEHWE B CETU MU NPaBUITbHOCTb
rr [MapeHve HanpsxeHua yCTaHOBKM Napametpa F9
Erro MpeBbILIEH e HaNPSHKEHMS [MpoBepbTe HaNpsKeHUe B CETU MW NPaBUITbHOCTb
ycTaHoBKM napametpa FA
[MapameTpbl ycTaHOBIEHbI| YaepxusanTe HaxaTon kHonky [a nepen nogaven
Err1 HenpaBuMmbHO MUTaHVS Ha YCTPONCTBO
Err2 Kopotkoe 3ambikaHue MpoBepbTe aBuratenb u kabenb Ha npegmet
Harpyskum KOPOTKOro 3aMblKaHUsi
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CoenvHeHe ans pexuva aBTo-

Knemmsl MHEHbI HEe MO ABYXMNPOBOAHOW CXEM
Err3 | nepesanycka caenaro Henpasunito | <€ COGAMHEHDI HE N0 ZIBYXNPOBOAHON CXeme

BHelUHMe KnemMMmbl coeMHeHbl | He 3aMKHYTbI KOHTaKTbl KHOMKX ABapuiiHbIi CTon,

Errid HenpaBurbHO NOAKIOYEHHOM K KIieMMaM yrpaeneHus.
Erri5 MoTepsi/HegocTaTouHOCTb MpoBepbTe COOTBETCTBME HOMMUHAaNbHbIX
Harpysku napameTpOB SNEeKTPOABUraTens HarpysKke

HeKOTOpre owmnbku MoryT ObITb B3aMMOCBSA3aHbI, NO3TOMY BHUMATENbHO
npoBepbTe BCE BO3MOXHbIE NMPUYNHbI

MpumevaHve:

B cnyyae ycneluHoro 3anycka gofmkHa 3aropetbcs namna «bannacy», 4to o3HavaeT nogavy
3aMblKaloLLEero curHana Ha koHTakTop. Ecnv npu aTom ABMraTtens He BpallaeTcs, NpoBepbTe
NPaBWbHOCTb COeANHEHNS KOHTaKTopa.

7.2 PEXKVMbI 3ANYCKA N X NMPUMEHEHUE

CyLecTByeT LIeCTb PEXMMOB 3amnycka, KOTopble MOryT 6bITb BblGpaHbl Nonb3oBaTenem
B 3aBMCUMOCTYM OT XapakTepa Harpy3sku.

7.2.1 3anyck B pexume orpaHMyeHnst Toka
Pexum orpaHu4yeHus Toka AeNCTBUTENEH, ecnun
| napameTpy Fb nprucBoeHo 3HaveHne «0».
Ha aunarpamme nokasaHa yHKUMS U3MEHEHUSA TOKa
ABuraTens B pexume orpaHumyeHus toka. |1 - ato
YCTaHOBJIEHHOE 3HAYEeHNE OrpaHNYeHNs MyCKOBOroO ToKa.
Mpwu 3anycke HanpsixeHne ObICTPO HapacTaeT 4O Tex
nop, Noka TOK He JOCTUTHET 3HAaYeHUSA OrpaHnyeHmns
nyckosoro Toka |1. [locne aToro, Nno Mmepe pasroHa
MOTOpa BbIXOAHOE HaMNpsiXeHue pacTeT, nogaepxmBas
0 T TOK Ha MakcuMmanbHOM 3Ha4yeHuu. 1o 3aBepLIeHUN
pasroHa obecneunmBaeTcsa pe3kun co6poc Toka Ao
HOMUWHaNbHOIO 3Ha4YeHWs le N NPOM3BOAUTCS BKIOYEHME
balinaca.

MpumeyvaHwe:

Tok MOXeT He focTuraTb MakCMManbHOro 3Ha4YeHUs Npu Nerkon Harpyske Uaun ecnu
YCTaHOBIIEHO CMMLLKOM BbICOKOE 3HayeHue |1. Pexum ncnone3yercs, ecnv MakCMmarbHbIN
TOK TMMUTMPOBAH.
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7.2.2 3anyck B pexxume pammbl Mo HanpsXXeHuo
ut Pexum gencrteuteneH, ecnu napametpy Fb npuceoeHo
Uef------------5 ; 3HayeHune «1». Ha gnarpamme npeacraBneHa guHamuka
' U3MeHeHNs HanpshkeHUs B npouecce 3anycka. [pu nycke,
: ecnu Tok anektpoasuratens He npesbliwaet 400% ot
i HOMWHANbHOIO 3HAYEeHUS, BbIXOOAHOE HanpsxeHne bbICTpo
' Bo3pacTaeT Ao 3HayeHus U1. [lanee, HanpsXeHne nnaBHO
i noBbIlWaeTcst 4O HOMUHaNbHOro 3HadveHua (Ue), apuraTtens
1
;
t

U1 .
NnrnaBHO pa3roHAETCs 0O HOMUHAaNbHOW CKOpoCcTU. 3aTeM
0 +>  NMPOM3BOANTCA BKINIO4EHME ©arnnacHoro KoHTakTopa v npouecc

3anycka 3aBepLuaeTcs.
Bpems pasroHa «t» ycTaHOBMEHO 3MNUPUYECKU, UCXOASA U3 paboTbl yCTPOMCTBA NNaBHOIO
nycka co CTaHA4apTHON Harpy3koi. Mpu nnaBHOM pasroHe ABuraTtens yCTPOMNCTBO MIaBHOMO
nycka KOHTPONMPYeT He BpeMs «t», a BbIXOQHOE HanpsikeHve, obecnevmBas NnaBHbIA POCT
CKOPOCTW anekTpoaBuratens. [oaTomy, Npy Nerkown Harpy3ke BpeMsi pasroHa MoXeT ObiTb
Kopo4ye yCTaHOBIEHHOro BpeMeHU NNaBHOro nycka, Nnpu coxpaHeHnn Tpebyemoin
NNaBHOCTM Nycka. Pexum pamnbl N0 HanNps>KeHWo ABNAETCH PEXUMOM, UCMONb3yeMbIM MO
yMOM4YaHuIo, OH MPUMeHAeTcsa B cny4vasnx, korga tpebyetcs obecnevynTb BbICOKYIO
NNaBHOCTb 3anycka Npu OTCYTCTBUM OrpaHUYeHMUI Mo TOKY.
Mpumeyanwe:
«t» - aTO Bpems, aBTOMaTUYeCKn onpegensieMoe ncxoas uU3 xapakrepa Harpysku. [Npu
Nerkmx Harpyskax oHO MOXeT OblTb MeHbLUe, YeM YCTaHOBNEHHOE BPEMS NAaBHOMO Nycka.
OTOT peXxnm NPUMEHSETCSA, KOrga BaXXeH MaBHbIi HAbop 060poToB ABUraTens.

7.2.3 Pexium 3anycka pbiBKOM

Pexxum 3anycka pbiBKOM OelcTByeT, ecrnin Fb umeeT 3HaveHns «2» nnm «3».
c c
Un100% jr—— Un100% |

Utk -- Ui
1
0™"T100mc T or T
- I<— -

Ha gnarpammax npefcTtaBneHa AMHaMUKa M3MEHEHUS BbIXOAHOrO HanpsiXeHus. OToT
peXuM UCnonb3yeTcsl B TOM criyyae, ecfiu HavyanbHOro MOMeHTa HeoCTaTO4YHO Ans
npeofoNieHNsi CTaTUYECKOro TPEHUS CKOMbXEeHWUSA BO BpeMs 3anycka. [ins atoro
HanpsikeHve pe3ko NoBbILLAETCS 40 HOMUHANBHOIO Ha KOPOTKOE BPEMS B CAMOM Havare
3anycka. [lanee, nyck Npon3BOANUTCS B PEXMME OrPaHUYEHUs TOKa, U B PEXUME paMmIibl
Mo HanpsBKEHWIO.

MpumeyaHue:

lMockonbKy peXxum 3anycka pbiIBKOM MPUBOAUT K BbICOKMM TOKOBbBIM Meperpyskam
ABuraTtens, B cryyae, ecnu ABuUratenb MOXET 3anyckaeTbCs B pexume pamnbl No
HanpshXeHWo, UMK OrpaHNYeHns Toka, NCMOMb30BaHNe 3TUX PEXMMOB - NPeanoyYTUTENLHeE.
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4 7.2.4 3anyck B pexume pamribl Mo TOKY

Pexum gencTtBuTeneH, ecnu napametpy Fb
NPUCBOEHO 3HAaYEHNE «4».
[nHaMrka nameHeHus Toka nokasaHa Ha guarpamme.
MakcumanbHoe 3HavyeHne Toka |1 B aTOM pexume
orpaHuMymBaeTcs 3HadeHnem napametpa F3. Bpems
nycka T1 onpegensetca napameTtpom F1. Pexum
ncnonb3yeTtcsa ANA ObICTPOro pa3roHa B Te4yeHue
OrpaHUYeHHOro BpeMeHU, NpUMeHsIeTCcs Ansa pasroHa
OBYXMOMIOCHbIX 3NeKTpoABUraTenei n no3sonsiet
CHU3UTb BpEMS pa3roHa.

o
|- ---
=

T

7.2.5 Pexum 3anycka ¢ ABOVIHbIM KOHTYPOM perynvpoBaHns

Pexvm gencreuteneH, ecnv napametpy Fb npucsoeHo 3HayeHune «5».
B aTOoM cnyyae ogHOBpPEMEHHO MPUMEHSAETCS pPerynMpoBaHne B pexumax pamnbl no
HanpsHKeHWIo 1 orpaHnvyeHmns Toka. InHamuka n3MeHeH st BbIXOAHOIO HanpsXeHns -
pasnu4Ha Ansg pasHbiX ABuUratenen u BMAOB Harpysku. Pexum ncnonb3yetcs, Koraa
TpebyeTcsa nnasHbIN Habop 060POTOB ABMraTENS NPU TOKOBbIX OrPAHNYEHNSAX.

7.3 PEXXUM NMNABHOIO OCTAHOBA 1 ETO NPUMEHEHUE
YCTPONCTBO MOXET paboTaTh B peXumax niaBHOro U cBOOOQHOrO OCTaHOBA.

7.3.1 Pexum nnaBHOro octaHoBa

Pexvm nnaBHOro octaHoBa AeNCTBUTENEH, eCnn 3HadeHre napameTpa F2 otnnyHo ot 0.
B cnyyae nnaBHOro octaHoBa nNuTaHue ABuratens nepekniovaercsa c 6annaca Ha
YCTPOMCTBO NMIaBHOIO MyCcka U OCTAHOB OCYLLECTBSAETCS Yepe3 CUMOBYIO YacTb YCTPONCTBa
NOCTENEHHbIM CHUXKEHNEM HaNnpsXXeHUs, YTO NPMBOAUT K NNaBHOMY 3amMeaneHunio
asuratens. Pexum npumeHseTca Ana nsbexaHusa ygapa npv pe3kom oCTaHOBe
obopygoBaHusa (Hanpumep, BOAsSHbIX HAacocoB). [Mpu aTOM HanpsikeHWe ocTaHoBa pPaBHO
HayanbHOMY HanpshxeHuto 3anycka. OrpaHnyYeHre Toka OCTaHOBA BbIMOMHAETCS YCTaHOBKOW
napameTtpa FP.

7.3.2 Pexxum cBob6OAHOIrO octaHoBa

Pexvm pgencteyet npu napametpe F2 pasHowm 0.

B atom pexume ons octaHoBa ABuraterns yCTPOMNCTBO NIIaBHOro nycka oTkntovaeT barnac
N 3anpeLaeT OTKPbITUE TUPUCTOPHBIX KITOYeKn nocrne nonyvyeHns KomaHabl Ha OCTaHOB.
[Buratenb octaHaBnMBaeTcs Ha cBOGoaHOM Bbibere no nHepuun. Ecnv nnaeHbIV OCTaHOB
He TpebyeTcs, pekomeHayeTcs NpuMeHeHne cBOOOAHOro OCTaHOBA, T.K. 3TOT PEXUM
npoaneBaeT pecypc YCTPOMCTBA MMaBHOro nycka. B aTom pexvme 3anpeLyeH MrHOBEHHbIN
3anyck, YTo npefoTBpallaeT TOKOBbIe Neperpy3kn B npoLecce akcnnyaTaumu. B cnyyae,
€Cnv 0OHO YCTPOMCTBO NIIaBHOMO NMycka UCMomnb3yeTcsa ANd nycka AByX aneKkTpoasuratenem
0OHOBpPEMEHHO, 06513aTeNbHO UCMOMb30BaHMe pexrMa cBoOO4HOro OCTaHOBA.
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7.4. CNEUMANBHOE NPUMEHEHUE

MapannenbHbIX 3aNyCcK HECKONbKUX anekTpoaBuratenen: Ecnu cosokynHas
MOLLHOCTb HECKOMNbKUX anekTpoasuratenen meHee 80% OT HOMUHANbHON MOLLHOCTM
yCTpONCTBa NMaBHOro Nycka, ABUraTeny MoryT 6biTb NPUCOEANHEHBI K YyCTPOMCTBY
napannensHo. MNpun aToM, He06X0AMMO AONOMNHUTENBHO 06eCNeYnTb Kaxabiv ABUraTens
YCTPONCTBOM TEMSIOBOM 3aLUNTHI.

Mcnonb3oBaHue yCTPOMCTB 3alUThbl OT UMNYJIbCHbIX NepeHanpsxeHun (Y3UIN):
PekomeHayeTcs ycTaHOBKA YCTPOMCTB 3aLUThl OT MMMYIbCHbIX MEPEeHanpsiXeHni B
crny4asx p1ucka BO34eNCTBNS rPO30BbIMU pa3psaaamm, Unv MHbIM1 aktopamm, Takumm
Kak nepeHanpsixxeHue B ceTu, 6pocku Toka v T.N. JeTanu ncnonb3oBaHus CM. B
pykoBoAcTBe no npumMmeHeHnto Y3UTT.

7.5 MPUMEPbI HACTPOWVIKA

MpuMepbl HACTPOMKK AJ1St pasHbIX MPUMEHEHWI NpKUBeaeHbl B Tabnvue:

Bpewms Bpems Mpenen Toka
HavanbHoe OrpaHnyeHve
Tun Harpysku | 3anycka | ocTaHoBa pamribl no
HanpskeHne TOKa
(cek.) (cek.) HanpsPKEHMNIO

Waposas 20 6 60% 400% 350%
MernbHuLUa
BeHTunaTop 26 4 30% 400% 350%
Uentpobexteit g 20 40% 400% 250%
Hacoc
Mopusesoit 16 4 40% 400% 300%
Komnpeccop
Indpt 16 10 60% 400% 350%
MeLwuarnka 16 2 50% 400% 300%
Opobunka 16 10 50% 400% 350%
BurToson 16 2 40% 400% 300%
KOMMpeccop
BurToBo# 20 10 40% 400% 200%
TpaHcropTep
Jlerko
Harpy>XeHHbIN 16 2 30% 400% 300%
MOTOp
JleHTOuHbI 20 10 40% 400% 250%
KoHBeviep

TennoBoW Hacoc 16 20 40% 400% 300%
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BHumaHue!

[MyckoBO MOMEHT, pasBmMBaeMblli ABUraTeniemM NponopLMoHanbHO KBagpaTty nycka
TOKa, OrpaHMYEHHOrO 3a CHET NPYMEHEHWST YCTPOWCTBA MMaBHOIo Mycka:
Mn=MHn.n*(In/IH.n)?
roe:
Mn - nyckoBo MOMEHT
MH.N - HOMUHAaMNbHBbIN MYCKOBOM MOMEHT
IN - NyckOBOW TOK, OrpaHUYEHHOTO 3a CHET MPUMEHEHWS YN
IH.M - HOMUHANbHbIN MYCKOBOW TOK MPY NPSIMOM MyCKe ABUraTens

OTctoga crieyeT, 4To NPy UCNOMb30BaHUN YCTPOMCTBA MIaBHOMO Nycka Heobxoanmo
ycTaHaBnuBaTb Takoe 3Ha4YeHne NyckoBOro Toka (napametp F6), npn KOTOPOM MyCKOBOM
MOMEHT OyAeT npeBbIlaTb MOMEHT Harpy3ku. Ecnu B npouecce pasroHa MOMEHT Ha Bany
ABUratens okaxeTcs MeHblle MOMeHTa Harpy3kn, MexaHnuamM He pa3roHnTcs Ao
HOMMWHaNbLHOWM CKOPOCTH.

8. KOMMYHUKALMOHHbIX MPOTOKON MODBUS RTU
8.1 UHTEP®EWNC OBEMEHA JAHHbLIMMA

Pasbem DB-9 BkntovaeT B cebs1 ABYXNpoBoaHOM nHTepdenc RS485.
Db-9

1 {)'\
2 - B (RS485+) 2 | ©] 6
3 - A (RS485-) 2 o O 7
5-GND o ol-8
1;4; 6; 7; 8; 9 - He ncnonbaytoTcs 5 {)/0 =

Mpexae Yyem nogknoyaTbCs No NPoTokony cBs3n RS485. Bbl 4OMKHBI yCTaHOBUTL aapec
YCTPOWCTBA NaBHOrO Nycka, CKopoCcTb 06MeHa AaHHbIMU, OPMAT OAHHbIX.

FH Agpec yctponictsa
[wnanasoH yctaHoku: 00-63
3aBopackas yctaHoBka:01

Korpa agpec cBsi3un B Master yctponcTtee ycTaHoBreH B 0, 3TO LUMPOKOBeLLaTENbHbIN
agpec, Bce Slave yctpoinctea Ha wnHe MODBUS 6yayT npuHMMaTh NakeTbl AAaHHbIX, HO
oTBeYaTh Ha HUX He ByayT. O6paTnuTe BHUMaHWe, 4To agpec Slave yCTponcTBa He MOXET ObITb
yctaHoBneH B 0.

Anpec cBA3M NNaBHOrO Nycka yHUKarneH B CETU CBA3U, KOTOpas ABMSIETCS OCHOBOM AN
OBYXTOYEYHOW CBA3M MEXAY XOCTOM U YCTPONCTBOM MNIIaBHOTO NycKa.

FJ CkopocTb nepeaayn AaHHbIX
[nanasoH yctaHoBku: 0-5
3aBopackas ycTtaHoBka: 3

OTOT NnapameTp onpeaensieT CKopocTb nepegayn B 6ogax, TpebyeTcs yCTaHOBUTb Takon
Xe, Kak Ha Master ycTponcrae.

0:1200 1:2400 2:4800
3:9600 4:19200 5:38400
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PL ®opmaTt nepegayn gaHHbIX
[wnana3soH yctaHoBkn : 0 - 5
3aBofckas yctaHoBka : 1
OTOT NapameTp onpeaenset popmMaT AaHHbIX, 4118 obecnevyeHns HopmanbHON CBSA3M
TpebyeTcs ycTaHOBUTL Takov e, kak Ha Master ycTponcTse.
0: 8-N-1 2: 8-0-1 4: 8-E-2
1: 8-E-1 3: 8-N-2 5:8-0-2

®dopmart nepegaBaeMbIX AaHHbIX

®opmat gaHHbix | Agpec | Ko dyHkummn| Obnactb AaHHbix | CRC-kog

[OnvHa gaHHbIX: | 1 6anT | 1 Gant N 6aiitoB 2 balTta

Anpeca peructpoB

Appec perucTtpa | Kog onepaumm DyHKUMA perncTpa

1000h 06 Peructp ynpaenexus

1001h 03 Peructp coctosiHusa

5000h 03 PervcTtp owmnbkm

5001h 03 Pernctp owmnbkm cessu

8000-8016h 03&06 Pernctpbl HACTPOVKN (OYHKLMOHAaMNbHBLIX MapaMeTpoB
YCTPOWCTBA NMaBHOroO nycka

MopaepxusaemMble Kogbl
YCTpoWncTBO NNaBHOro Nycka NoaAepXKuBaeT TONbKO HUXenepeynceHHble Koabl.
Vcnonb3oBaHue Apyrnx KOZOB NpuBeAET K hopMUpoBaHnUto 06paTHOro kofa owmokn 01.

Kop 03 06 08 10
Onucanne | YteHue 3anucb Mpoeepka | YcTtaHoBKa
dyHKUMN peructpa | B peructp | CBsiau rpynnbl perncTpoB

Cneuundmkaumsa permcTtpos
Peructp ynpasnexus 1000h

Apgpec pernctpa | hex | BeinonHsemas yHkumna
1h Myck

1000h 2h Cron

3h | Cbpoc owmnbku

Peructp coctosiiua 1001h
Anpec perucTpa hex | BbinonHaemas gyHkuna

Oh [oToB
1h Owunbka
1001h 2h C6poc ownbkm

3h MnaBHbIN NycK

4h [naBHbIA OCTaHOB
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Peructp owmnbkm 5000h
Appec peructpa | hex | BbinonHsemas gyHkums
Oh Ownbkun oTCyTCTBYIOT
1h OTKMoYeHMe No BHELUHEN KoMaHae ABapuUnHBIA CToM
2h Meperpes ycTpowcTBa
3h MpeBbiweHne BpemeHun 3anycka (bonee 60 cek)
4h MoTeps BxogHoW dasbl
5h MoTeps BbIxogHOM dasbl
6h Mepekoc a3
7h MpeBbilLIeHne NyCKOBOro Toka
5000h 8h Meperpyska B npouecce paboThbl
9h MapeHve HanpshkeHns
Ah | lNpeBblleHne HanpspKeHnst
Bh MapameTpbl yCTaHOBIEHbI HENPaBUITBHO
Ch KopoTkoe 3amblkaHue Harpysku
Dh CoeavHeHve ans pexuma aBTo-nepesarnycka caenaHo
HenpaBubHO
Eh BHeluHWe knemMmbl coeuHeHbI HENPaBUIbHO
Fh MoTepsi/He[OCTaTOYHOCTb Harpy3ku
Pernctp owmnbkm cessm 5001h
Anpec peructpa | hex Mapametp
Oh Het o6k
1h Owwmnbka KoMaHAHOro Koaa
2h HenpaBunbHbIn agpec
3h HenpaBunbHble AaHHbIE
4h Peseps
5h Peseps
6h YCTpOWCTBO NMaBHOMO Nycka 3aHATo
7h Peseps
5001h 8h Peseps
9h Peseps
10h Peseps
11h Owwubka npoBepkm
12h Owwnbka n3mMeHeHns napameTpoB
13h Cwuctema 3abnokupoBaHa
14h OLwwmnbKa KOHTPONbHOM CyMMbI
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Peructp HacTpoinku dyHKLMOHanbHbIX napametpos 8000h — 8016h

Agpec peructpa E:(?:paosgn?m Mapametp
8000h 1Eh...46h FO - YcTtaHoBKa HanpsixeHus
8001h 2h...3Ch F1 - Bpems nnaBHoro nycka
8002h 0Oh...3Ch F2 - Bpemsa nnaBHoro octaHosa
8003h 0Oh...3E7h F3 - HTepBan 3agepxku 3anycka
8004h 0h...3E7h F4 - 3apepxka curHana BbIXO4HOro perne
8005h Oh...3E7h F5 - HTepBan 3agepxkv npu neperpese
8006h 32h...1F4h F6 — OrpaHuyeHune nyckoBoro Toka
8007h 32h...C8h F7 — MakcumanbHbin padounii Tok YT
8008h Oh...3h F8 - Bbibop pexunma BBoAa AaHHbIX
8009h 28h...5Ah F9 - 3awuTta no nageHno HanpsXkeHnst
800Ah 64h...8Ch FA - 3awpmTa no npeBbILLEHNIO HANPSHKEHNS
800Bh Oh...5h Fb - Pexum nycka
800Ch Oh...4h FC - YpoBeHb 3aLunThbI
800Dh Oh...7h Fd - Pexvm ynpaBneHus
800Eh Oh...Dh FE - ABTOMaTU4ecknin nepesanyck
800Fh Oh...1h FF - PaspelueHune Ha nameHeHve napamerpa
8010h Oh...3Fh FH - Agpec ycTtporicTea
8011h Oh...5h FJ - CkopocTb nepegayn AaHHbIX
8012h Oh...5h FL - ®opmat AaHHbIX
8013h Oh...13h FP - ®yHKuns BbIXOQHOTO pene
8014h 20h...64h FU - OrpaHnyeHue Toka ocTaHOBa
8015h Hom. Tok Fo - HomuHanbHbIM TOK ABUratens
an.nsuratens
MprmeyaHue:

- KommyHukaLums He ByaeTt ocyLecTBNATLCH, €CIU OTKPbITO MEHIO PETMCTPOB Ha MaHenu
yCTPOWCTBa NNaBHOrO Mycka
- MoxHo unTaTh He 6ornee 16 perncTpoB NoAPsSA 3a O4MH 3aNpPOC YTEHNS
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