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HacTtosiwiee  PykoBoAcTBO MO 9KCMnyaTauuu  NpedHasHayeHo AN O3HaKOMMeHus
obCnyXuBalLLEero nepcoHana ¢ yCTPOMCTBOM, MPUHLMNOM OEWCTBUS, KOHCTPYKLMEW, TEXHUYECKON
akcnnyataumen u obcnyxvBaHuem npubopa AN KOHTPONS WM YMpaBneHus  MosioKeHuem
ncnonHutensHoro mexaHnama OBEH TKI1T, B 4anbHenwem no TEKCTY MMeHyemoro npnbop.

Mpnbop nmeeT BCTPOEHHbIV GNOK Bxoga TpaHcdopmartopa Toka WM BXOA AN MOAKMYEHUs
TpaHcdopmaTopa. Mpnbopbl N3roTaBNMBAIOTCA B PA3NUYHBIX MOAMMUKALMAX, OTIMYatOWMXCSH APpYr OT
Apyra TMnom kopnyca, TUNnomM AONONHUTENbHOro Beixoda ¢ TY Y 33.2-35348663-008:2010.

WHdopmaums o mopudukaumsax npubopa 3awmdpoBaHa B KoAe MOMHOTO  YCMOBHOMO
0603HaveHns:

KoHcTpyKTMBHOE MCMOMNHEHMeE:

L1 — kopnyc LWMTOBOrO KpenneHus ¢ paamepamum 96 x 96 x 70 mwm;

H — kopnyc HacTeHHoro kpennexus ¢ pasamepamu 130 x 105 x 65 Mm.
[OononHuTenbHbIN BbIXOA,;

| —umdppoaHanoroBkI NpeobpasoBaTenb «napameTp-Tok oT 4 4o 20 MA».

[abapuTHble YepTexu npubopa npueBeaeHsl B MNpunoxexHun A.



1 HasHauyeHue

MpuGop npefHa3HayeH Ans AMCTaHUMOHHOIO YMNpaBreHUst 3MeKTPONpPUBOAOM 3a4BMXKKU MU

3aTBopa.

KoHTpOonb NonoxeHusi 3aABWKKN OCYLLIECTBSETCSA NO BPEMEHW NepeMeLLeHNs 3aABUKKN.
[Mpubop no3BonsieT ocyLecTBNATb cneayoLwme QyHKUMm:

obecnevyeHne aBTOMATMYECKOW OCTAHOBKWM 3NEKTPONPMBOAA NPV LOCTUXEHUM 3aABUXKKOW
KpavHero nonoxeHusi u OPMMPOBaHWE CWUrHana O COOTBETCTBYIOLLEM KOHLIEBOM
MONOXEHUN;

KOHTPOIb U UHAMKALMIO TEKYLLEro NOSOXEHUs 3aABUXKKU B NPOLEHTAX;

BbIKIIOYEHNE YMpaBfeHWsl 3MeKTPOrNpuBOAOM C Bbigayer curHana «Aapusi» npu
3aKINVHNBAHUM 3a[BMKEK B NMPOLIECCE ABWXEHUSI UMM XONOCTOM XOA4€ MeXaHU3MOB NpuBoaa
nnun obpbiBe OATUKKA;

coxpaHeHue nHcopmMaLMmn 0 NONOXEHNW 3aABUXKKM NPpU 06eCcTouMBaHNY;

KOHTPOIb MOMOXEHWs1 3aBWXKM (NPU YCTaHOBMEHHOM MOAyre C TOKOBbIM BbIXOAOM OT 4 A0
20 mA);

KOHTPOrb M ynpaBneHne npMeoAa vYepes nHrepdenc cesasm RS-485.

Mpubop UMeEeT NsiTb BCTPOEHHbLIX pene: ABa ANsl YNpaBneHWsi NyckaTensiMu 3nekTponpusoda
W TpY ANS BbiAA4YM CUrHaNoB O JOCTWKEHUM KOHLIEBbLIX NMONOXEHWIA 3a[iBUXKW U CUTHana «ABapusi».
CxeMma nopkrtodeHus npubopa npuseaeHa B Mpunoxexum b.



2 TexHu4veckue XapaKTepucTtukn n ycnoBeus akcnnyartaumm

2.1 TexHU4YeCKMe XapaKTepUCTUKN

OCHOBHbIE TEXHUYECKME XapaKTepUCTUKM npubopa npuBedeHsl B Tabnuue 2.1.

Tabnuua 2.1- TexHM4YeCKMe XapaKTepUCTUKUN

MapameTp

3HayeHue

MuTtaHne

HanpsikeHvne nutaHma nepeMeHHOro Toka ¢ yactoton 47-63 'y

o1 90 oo 264 B

HanpsixeHne nutaHma NOCTOSAHHOrO ToKa o120 0o 34 B
MoTtpebnsemasn mowHocTh, BA, He Bonee 10
Bxoabl ynpaBneHus

KonunuecTBo BX00OB ynpaBreHusi 3
MwHuManbHas ANUTEeNbHOCTb CUrHANOB YNpaBIeHUs 01lc
Bxoa ansa TpaHcdopmatopa Toka

MakcumanbHO [OMYCTUMbIVA BXOLHOW TOK 2A
XapakTepucTuku npuéopa

KonunyectBo pa3psagos umndpoBoro nHamkaTopa 4
Yumcno cnocoboB onpeaeneHms KOHLIEBOro NOIOKEHNS 3a[BUXKN 3

BcTpoeHHble BbixogHble pene

MakcumanbHbIn TOK, KOMMyTVIpyeMbII7I KOHTakTamu pene
— ynpaBneHunsa UCnonHUTENbHbIMU yCTpOl;lCTBaMVI
— ynpaBneHunsa yCTpOI;ICTBaMVI CurHanumsauumm

10 A (~220 B, cos ¢ >0,4)
3 A (~120B,cos ¢ >0,4),
=28B




OKOH4YaHue Tabnuubl 2.1

MapameTp 3Ha4yeHue

WUHtepdenc RS-485
CkopocTb 06MeHa oT 2400 80115200 6uTt/c
[nuHa nuHuMmM cBSA3n 00 1000 m
TOKOBbIV BbIXOA
3HayeHue ToKka, COOTBETCTBYHOLLEE 3aKPbITOMY NMOMOXEHMIO 4 MA
3HayveHne Toka, COOTBETCTBYIOLLEE OTKPbITOMY MOJIOXKEHNIO 20 mA
[nvHa NuHUKN cBA3KU 0100 m
HanpspkeHne nutaHus (BHewwHee) ot 10 00 30B
XapakTtepucTuku kopnycoB (rabapuTHblie pa3mMepbl M cTeneHb 3alUThbl):

— HaCTeHHbIN H 130 x 105 x 65 mm, IP44

— wuToson L1 96x96x70 mm, IP54*
Macca npnbopa, He Gonee 1,0 kr
* CO CTOpPOHbI NepeaHen naHenu

Mo akcnnyaTaunoHHOW 3akoH4YeHHocTU npubopbl MKIM1T-L1 oTHOCSTCS K U3genvsM BTOPOro
nopsigka, MNKIM1T-H oTHocATCA Kk n3genusim TpeTbero nopsigka.

Bpems ycTtaHoBneHuns pabouyero pexuma npubopa nocrne Nofayn Ha Hero HampsKeHUs MUTaHus
He 6onee 20 MUH.

OnekTpuyeckasi NPOYHOCTb u3onsummM obecrneymBaeT B TEYEHUE BpPEMEHW He MeHee 1 MUH
oTCyTCTBUE NPOBOEB M NMOBEPXHOCTHOIO MEPEKPLITUA M30NALMU TOKOBEAYLMUX Lienel OTHOCUTENBbHO
Kopryca u mexay cobor npu HanpsixeHusix B cootsetcteum ¢ ACTY IEC 61010-1.

OneKTpu4eckoe COMPOTMBMEHUE U3ONSUMM  TOKOBEAYLUMX Lenen OTHOCWUTEMbHO Kopryca
npubopa n mexay cobow B cootBeTcTBUM ¢ TOCT 12997, He MeHee:

— 20 MOM — npu HopMarnbHbIX YCNOBUSAX UCTbITAHUN;

— 5 MOwm — npu TemnepaTtype (70 + 3) °C 1 oTHocuTenbHon BnaxHocTn 80 %.
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2.2 YcnoBusa aKkcnnyataumu

Mpubop npegHasHayveH Ans UCMONb30BaHWS B CriedyoLWwmX YCNOBUAX OKPY>KaoLLen cpeabl:

TemnepaTypa oKkpyxatoLlero Bo3ayxa oT MuHyc 20 go 70 °C
OTHOocHTEeNbHas BNaXHOCTb Bo3gyxa (npy Temnepatype 35 °C) He 6onee 80 %
ATtmocdepHoe aaBneHvne oT 86 fo 106,7 klNa

YpoBeHb paguornomex, cosgaBaembli npubopom npu paboTe, He MpeBblWaeT 3HaYeHuH,
npeaycmoTpeHHbix JCTY IEC 61000-6-4.
Mpubop no nomexoycTonumnBocTn cooTBeTcTBYeT TpeboaHuam ACTY IEC 61000-6-2.



3 YctponcTBo u paboTta npubopa

3.1 ®dyHKUMoHanbHasa cxema npubopa

dyHKUMOHanNbHasa cxema npubopa npuBegeHa Ha pucyHke 3.1.
Mpubop cocTouT na:

—  Tpex BxoZoB ynpasneHus (Bx1, Bx2, Bx3);

—  BXOAa Anf noAknioyeHus TpaHcdopmMaTopa Toka (Bx4);

—  YeTbIlpexpaspsgHOro LmMdpoBoro MHAMKaTopa;

- NSATU BbIXOAHbLIX ycTporicT — pene (P1-P5);

—  Brioka KOHTpOns NUTaHuUs;

—  brioka ynpasneHus (BY);

- MHTepdenca cBa3m ¢ KomnbloTepom RS-485;

- MOAyMnb CO CTaH4APTHbIM TOKOBbIM BbIXO40M OT 4 Ao 20 MA.



PucyHok 3.1
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3.2 Bnoku ¢pyHKLUNOHaNLHON CXeMbl
3.2.1 Bxopabl ynpaBneHus

Tpu Bxoga ynpasnenuss — Bxog 1, Bxoa 2, Bxog 3 — npegHasHadeHbl Ans opmupoBaHus
curHanoB «OTKpbITb», «3akpblTe» U «CTon» Ana BY n obecneunBaioT ranbBaHU4ECKyl0 pa3Bs3Ky C
BHELUHUMW YNPaBnsoWMMN CUrHaNamm.

K Bxogam nprbopa MoryT 6bITb NOAKMIOYEHDI:

—  KOHTaKTbl BHELLHUX KHOMOK yrpaBneHns (pucyHok 3.2, a);

—  YCTPONCTBa aBTOMaTMKW, UMEKLLNe Ha BbiIXOAe TPaH3UCTOPHbIE N-P-N-KIOYM C OTKPbITbIM

KONNEKTOPHBIM BbIXOAOM (pUCYHOK 3.2, 6);

a) 6)
PucyHok 3.2

YnpaBneHve Nnpubopom MOXET OCYLLECTBNSATLCA B ABYX PEXUMAX:

—  py4Hoe ynpaeneHue (PY) — kHonkamu, pacrnonoXeHHbIMW Ha NLEBOW NaHenu npubopa nnm
KOMaHAamu ynpasneHusi no nHtepdency RS-485;

—  [UCTaHUMOHHOe ynpaeneHve (AY)— no BHeLWHUM curHanam, NocTynatoLLmm Ha BXOAb! ypaBneHus.
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Bo3moxxHble BapyaHTbl ynpaBneHus, KoTopble 3adatoTcs B napametpe ConsS, nepeumcrieHbl Huke.

A — ansa ynpasBneHus mucnonbaytoTcs Tpy komaHabl — «OTKP», «3AKP» n «CTOTl». BknioveHne
COOTBETCTBYIOLLETO BbIXOAHOIO YCTPOMCTBA NpoucxoauT Mnpu noctynneHnn komaHabl «OTKP» unnm
«3AKP», a npekpaiiaetcs npu noctynneHnn komanabl «CTOlM». OnuTenbHOCTb KOMaHAbl AOMKHa
6biTb 0T 0,540 1,9 C.

B - aona ynpaBneHus wucnonb3yotcs ABe komaHabl — «OTKP» n «3AKP». YnpaBneHue
npoucxoauT Bo BpeMms AencTBust komaHabl. Komanga «CTOlM» npy 3TOM He Mcrnonb3yeTcs.

B — 70 xe, 4to «Bb», HO HU3KMI ypoBeHb Ha Bxoae «CTOlM» onpepensieT PY. Bbicokuii ypoBeHb
«CTOI» onpegensiet pexum — OY vnu PY.

- T0 e, 4To «b», HO HU3KUIA ypoBeHb Ha Bxoge «CTOlM» onpepenset Y.

O — aBym BHelwHuM Bxogam npubopa («OTKP» n «3AKP») HazHa4yeHbl (OYHKLUWN BbIKIOYEHUS
ynpaBreHusi OT COOTBETCTBYHOLUMX KOHLEBbLIX BbIKMYATENEN UMK BbiKIYaTenen MydTbl MOMEHTA.
[lonyckaeTcss ucnonb3oBaHWe W HOpMarnbHO-3aMKHYTbIX (ConS = 7), N HOPManbHO-Pa3OMKHYTbIX
(ConS = 6) KOHTaKTOB.

MpuHUMN dyHKLUMOHMPOBaHUs npubopa B BapuaHTe [ cneayowmii:

Bo Bpemsi gencTBusi KOMaHObl Ha OTKpbITME BkM4YaeTcss pene P1l, 3anyckaeTcs OTKpbiTUE
3aaBwxkun. [Npu noctynneHun curHana Ha Bxogd «OTKP» (BbiBog 14 knemmHuka npubopa) pene P1
BblKM4aeTcs, Bkovaetcs pene P4. 3axwuraetcs 3eneHbii ceetognoq «OTKP». Takum obpasom,
curHan Ha Bxoge «OTKP» BbiknoYaeT OTKpbITME 3a[ABWXKKU W BKITHOYAET CUTHaNmM3auuio OTKPbITOrO
MONOXEHUS.

Bo Bpemsi gemctBusi komaHabl Ha 3akpbiTwe BkovaeTca pene P2. 3anyckaetcsi 3akpbiTue.
Mpu noctynnenun curiana Ha Bxoa «3AKP» (BbiBoa 13 knemmHuka npubopa) perne P2 BbiknovaeTcs,
BkntovaeTca pene P5. 3axuraetcsa ceetoamon «3AKP». Takum obpasom, curHan Ha Bxoge «3AKP»
BbIKIIOYAET 3aKpbITUE 3a4BUXKKM U BKITHOYAET CUrHANM3aLUmio 3aKpbITOro NMOMOXEHUS.

CurHan Ha Bxofde «3AKP» npu oTkpbiTUM M curHan Ha Bxoae «OTKP» npu 3akpbitum —
He BNusII0T Ha paboTy npubopa.
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Mpy ogHoBpemeHHoW nogave komag «OTKP» u «3AKP» B pexume 1Y npubop vHauuupyet
HEeoAHO3HaYHOCTb MUraHVeM ABYX CBETOANOAHBIX UHONKATOPOB « €» U «P>».
Bo3MoxHble BapuaHTbl ynpaBneHus npueedeHsl B Tabnuue 3.1.

Ta6bnuua 3.1 — BapuaHTbl ynpaBneHusi npu6opom

BapuaHTbl ynpaBneHusi npuéopom
Py oy

3HaueHus napameTpa ConS

=|w( oo > | >

I GIENTMIN )
DB (o o;(>|>| |

3.2.2 Bxopa ansa nogkno4veHus TpaHcdopmatopa

Bxon anst nogkntoyeHus TpaHcdopmatopa — Bxom 4 — npegHasHayeH AN KOHTPOMsS Toka
npuBoda W MNocreayolwero CpaBHEHNs! ero 3Ha4yeHUs C YCTaBKOW OTKMYeHust anektponpusoga. K
Bxogy 4 nopknitoyaetcs BTOpu4YHas obMmoTka TpaHcdopmatopa Toka (pucyHok 3.3). B kayectBe
TpaHcdopmaTopa Toka MOryT ObiTb MCMONb30BaHbl CTaHAapTHble u3genusa Tuna T-0,66 pasnuyHbIX
npov3BoanTenen.

BHumaHue! [Ins paboTel npubopa nogknoyeHne TpaHcgopmaTopa Toka 06s3aTenbHo.
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PucyHok 3.3

MockonbKy MOLLHOCTM 3nEKTPONpPUBOAOB (a, cregoBaTenbHO, U TOKM B LENsX WX NUTaHUs!)
pasnuuHbl U WMMET [OCTAaTOYHO LUMPOKUA AuManal3oH, TOo TpaHcdopmaTtop Toka BblbupaeTcs
nonb3oBaTenemM Ha OCHOBaHWW MapaMeTpoB ABUraTens 3neKTponpuBoda WM B KOMMMEKT MOCTaBKM
npubopa He BxoauT. KoadduumeHT TpaHcdhopmauuy BbiGMpaeTcss MO 3HAYEHUK TOKa KOPOTKOro
3aMblkaHusi (MakcMmanbHO BO3MOXHOrO TOKa), NMpu KOTOPOM TOK Ha Bxofe npubopa cocTaBuT He
Gonee 2 A, n 3aHocuTcsa B napametp trSC (cm. Mpunoxenune B). BeibupaTe TpaHchopmaTop Toka
cnepyeT, pyKOBOACTBYSCh AaHHbIMMW, NpUBeAEeHHbIMU B Tabnmue 3.2.
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Ta6bnuua 3.2

Pa6ouuit Tok B 06MOTKe TOK KOpPOTKOro TpaHcchopmaTop KoadhdpumumeHt trsC
aBuraTtens 3ambliKaHusA, A Toka N/5 TpaHccopmauum
anekTponpuBoaa, A
ot 0,1 go 0,25 meHee 2 5/5 1 0
o1 0,25 0o 0,5 MeHee 4 10/5 2 1
0o105001,0 mMeHee 8 20/5 4 2
or1,0001,5 MeHee 12 30/5 6 3
orl15p0025 MeHee 20 50/5 10 4
ot 2,5 go 3,75 meHee 30 75/5 15 5
ot 3,75 8005,0 MeHee 40 100/5 20 6
or50p007,5 MeHee 60 150/5 30 7
ot 7,5 oo 10,0 MeHee 80 200/5 40 8
o1 10,0 go 15,0 MeHee 120 300/5 60 9
ot 15,0 go 20,0 meHee 160 400/5 80 10

3.2.2.1 KoHTponb Toka npuBoaa

JNornyeckuit 6nok KOHTpONs Toka MpPUBOAA MpeAHasHayeH Ans OonpefeneHus Tekyllero
COCTOSIHUSI 3a[BWXKW (OBMXEHWE, OCTaHOB MIM aBapusl) MO 3HavyeHWo Toka B uenu. [MpuaHakom
OBWXEHUS ABNSETCA Hanu4umne Toka Harpy3ku Ha Bxope 4.

Mo 3HayeHWi0 TOka NPUBOAA OMpeAenseTcs COCTOsSiHME ABUratens 3afBWXKKW: HOpMarnbHoe
OBWXKEHWe 1nu 3aknuHuBaHue (aBapwus). [lna KOHTpons Toka npuBoga cnyxaT napameTtpbl CurA, intS
nintA (cwm. MNpunoxenne B).

[MpeBbiWweHne Toka npvBoAa 3HayeHusi, 3agaHHoro B CurA (pucyHok 3.4), B 3aBUCUMMOCTU OT
ApYyrux ¢akTopoB, MOXET CBUAETENbCTBOBATD!
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— 0 Havane ABWKeHWUs 3aABWkKku (pasroH). B aTom criyvae npeBbilleHVe Toka 0byCroBneHo
MycKOBbIM MOMEHTOM Apuratens. [nuMTensHOCTb MYCKOBOrO MOMEHTa onpegensieTcs
napameTpoMm intS, B Te4eHNe KOTOPOro KOHTPOIb TOKa He BbIMOMHSAETCS;

— 00 OKOHYaHWKM ABWXeHUs 3aaBuXKK (yrnop). B atom cnyyae npeBsbileHVe Toka 06ycnosneHo
nmMbo dusnyeckum orpaHudeHwem xopa pAsuratens nubo 3aknuHWBaHWMEM ero Bana.
[onyctumasi AnuTenbHOCTb TaKOro pexuma xoda onpegensiercs napametpom intA. Mo
OKOHYaHWM WHTepBana intA ynpaBrneHVe 3aABWXKOW MNpeKpallaeTcs W BbIMOMHAETCS
aHanu3 ee TeKyLLero NonoXeHus.

PucyHok 3.4
3.2.3 KoHTponb nutaHus

KoHTponb nuTaHusi No3BonsieT nNpu nponagaHuy NUTaoLWeEro HanpskKeHUst UNu ero NageHun Huxe
MWHUMarnbHOTO YPOBHS AManasoHa MUTaHWsA NPeKpaTuTb ynpasrieHne 3reKTPOnprvBOAOM M BHECTU B
SHeproHesaBMCHMYyl0 NamMATb npubopa 3HayYeHWe MOMOXEHUs 3adBWXKKM, oOTobpaxaemoe Ha
uucppoBoM nHaUKaTOpE.

Mocne wpeHTUdUKaUMM CcobbLITUS MNponajaHns MNUTaKOLWEro HanpsXeHUs MUKPONpOoLLEeccop
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BbIMOMHAET cneayoLmne eNCTBUS:

—  oTKno4YeHue LUN;

—  nepeBoOf BbIXOAOB ynpaBreHus B cocTosiHue «BbIK1»;

—  COXpaHEeHVe TEKyLLEro NoroxeHue 3afBuKK;

—  OTKIOYEHWE KHOMOK NULIEBOW NaHenu.

Mocne wgeHTudUKaunm cobbiTUS BOCCTAHOBMEHWSI NUTaloLlero HanpsbkeHuss BY BbinonHser
cnegywolime AenNcTBums:

—  BOCCTaHOBIIEHWE TEKYLLEro NONOXEHUE 3aABUXKKHY;

—  BKIKOYEHWE KHOMOK NMULIEBON NaHenu.

—  BkmoyeHue UK,

—  nepeBoA BbIXOAOB YMPaBMneHWs B COCTOSIHME, COOTBETCTBYHLLIEE COCTOSHUIO BXO[OB

ynpaBneHus.

3.2.4 YeTblpexpa3psaaHbii LM poBON MHAUKaTOP

B pexunme «PABOTA» u4eTbipexpaspsaHbii UMGPOBOA WHAMKATOP OTObpakaeT BENUYMHY,
3aBUCSLLYIO OT 3HaveHust napameTpa indi (cm. MNpunoxexue B):

— 0 — NpOLEHT OTKPLITUS 33BWKKM,;

— 1 - ceKyHA OT 3aKpbITUS;

- 2 — 3HayeHuWe ToKa NpuBoAa, nocTtynawwee Ha Bxog 4.

B pexume «[MPOIrPAMMUNPOBAHWE>» umdpoBon nHiaukaTop otobpaxaeT:

—  HasBaHue rpynnbl NnapameTpos;

—  HasBaHWe napameTpa;

—  3HayeHue napameTpa.

3.2.5 BbIxogHble yCTpoUCTBA

B npubope umeetcs nATb BbIXOAHbIX YCTPONCTB (BY) — aneKTpoMarHuTHbIX pene ¢ HopmanbHO
Pa3oMKHYTBIMW KOHTakTamu. [log BO3AEWCTBMEM YNPaBsAOLWMX CUrHanoB, nocTynawwmx ot BY,
16



BbIXOAHblE YycCTpoicTBa obecneumBaloT paboTy BHELWHWX YCTPOWCTB M Lenen CcurHanusaumm
crneaytowmm obpasom:
- Pl-pene, ynpaBnsiowee UeMbld MNUTAHUA NyckaTens WNM  HENocpeaCTBEHHO
3MEeKTPONPUBOAOM 3a[BWKKN Ha OTKPbITUE;
- P2-pene, ynpaBnsiowee UeMbld MNUTaHUA NyckaTens WM HENnocpeacTBEHHO
3MEKTPONPUBOAOM 3aABVXKN Ha 3aKpbITUE;
—  P3-—pene, ynpaensiowiee Lenbio curHanusaummn «Asapus»;
— P4 - pene, ynpasnsioLee Lenbto curHanusaumm «OTKpbITOEe NONoXeHne,
—  P5 - pene, ynpaBnsioLlee Lenbio cUrHanm3aummn «3akpbiToe NonoXeHne».

3.2.6 bBnok ynpaBneHus

BY npepHasHaueH onst o6paboTky NOCTynarLWmMX Ha HEro CUrHarnoB, MHAVKALMU NapaMeTpoB U
(hOpPMMPOBaHWS YNPaBnsitoLLMX CUrHAMNOB AMsl BEIXOAHbLIX pere.

[MockonbKy He BCe TUMbl 3aABWXKEK BbIAEPXKUBAIOT MEXaHUYECKUEe Neperpyskn npu OOCTUXKEHUU
KpalHero (KOHLeBOro) MonoXeHusl, YTO MOXeT NMPUBECTU K MOBPEXAEHWIO UX Y3MOB UMU pPa3pyLUEHUio
CaMOW 3afBWXKKW, a Takke Wn3-3a KOHCTPYKTMBHbIX OCODEHHOCTEN 3adBWXKEK, He WUMELNX
OrPaHUYeHUs1 B MOMHOCTbIO OTKPLITOM MonoXeHun, BY no3BonseT aBTOMaTUYeCKM OTKIoYaTb
anekTpoaBuraTenb Npu OOCTWXKEHUM 3a4BUKKON KOHLEBOrO MOSIOXKEHMs 6e3 NpUMEHEHUs KOHLEBbIX
BblkMovaTenen. [Ons atoro B npubope 3agaeTca cnocob onpegeneHust KOHLEBOro MOSOXeHUst
3aBWXKKM C MOMOLLIbIO NporpaMmmMmmpyemoro napameTpa PrES (cm. Mpunoxexne B).

Mpu PreS = 0 koHUeBble NonoxeHus (PUCYHOK 3.5, a — onpegeneHne OTKPbITOrO MOMOXEHUS,
pucyHok 3.5, 6 — onpeaeneHve 3akpbITOro MOMOXEHWS!) ONPedensitoTCs MNpU BbINOMHEHUU ABYX
YCIOBWIA:

—  npeBblleHMe Toka NpuBoaa Ha Bxoae 4;

—  3HayeHVe BpeMeHU Xofa 3aABUXKKU HAXOOQUTCS B MHTEpBare, onpeaensieMom napameTpamu

innL ninnH, (AL =innC —innL, AH =innH —innC).

OTOT cnocob onpeneneHnss KOHLEBOrO MOMOXEHUS MPUMEHSIETCA LS 3afBWXKEK U 3aTBOPOB,
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MexaHW4yeckue napameTpbl KOTOPbIX MO3BOMSAT OCYLECTBMATbL MOMHOE 3akpbiTMe U OTKpbITME
caoxaTMeM B KOHLUEBbIX MOMoOXeHusx. Bpems poxatna onpegensieTca napametpom intA.
MuHumManbHoe BpemMsi Mexay ABYMsi KOHLEBBIMW MOMOXEHWAMMW, 3agaeTcs B napameTtpe innL u
AOIMKHO ObITb HECKONBKO MeHbLLEe BpEMEHW, onpeaensemoro napameTpom innC.

MakcumanbHoe Bpemsi, 3ajaBaeMoe B napameTtpe innH, AOMKHO ObiTb Heckonbko 6Gonblue
3Ha4yeHus napameTpa innC.

MapameTpsbl innC, innL n innH onpepensioTca asTomatuyeckn B pexume «Kannbposka Cinn»
npu HacTpoike Npubopa Ha KOHKPETHbIA O6BEKT ynpaBneHus (cm. n. 6.2.5).

BHumaHue! BpemeHHas 06nacTtb NpuMeHeHUs 3afBMKeK C MOSHbIM BpEMEHEM Xoa — HE MeHee
5 cekyHA

a) 6)
PucyHok 3.5

[Mpu PreS = 1 — oTKpbITOE NOMNOXeHWe onpeaensieTcs Npyu AOCTUXKEHUN 3HAYEHUS BPEMEHN X04a
3a[BWKKM, PaBHOrO 3HayeHuto napameTpa innC (pucyHok 3.6, a), 3aKpbiTOe MOMOXEHWEe 3afBVDKKM
onpeAensieTcs nNpuw BbIMOMHEHWN ABYX YCNOBWIA (pUcyHok 3.6, 6):

—  MpeBbllLEeHNEe 3Ha4YeHWs Toka npueoAa Ha Bxoge 4;
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—  3HayeHVe BpeMeHu xoAa 3aABWXKKW HaxoOuTCs B MHTepBane, onpeaensemMoM 3HaYeHnsaMu
napametpos innL ninnH (AL =innC —innL, AH =innH —innC).
Mpun 3akpbiTun (pucyHok 3.6, 6) nonb3oBaTenb MOXeT 3adaBaTb Bpemsi goxatus (mapamerp
intA), npu OTKpbITUM BpeMs AoXaTus, 3a4aHHoe B napameTpe intA, He yunTbiBaeTcs (pucyHok 3.6, a).
3T0T cnocob onpeaeneHnss KOHLEBOrO MOMOXEHUS NMPUMEHSeTCA AN 3afBUXKEK W 3aTBOPOB,
[O0MycKalLMX No MexaHN4YeckuM napameTpam BbINOMHATL MIOTHOE 3akpbiTue (C AoXaTneMm), HO He
MMeILLMX ynopa B KpaiHeM OTKPbITOM nonoxeHun (6es3 goxartus).

a) 6)
PucyHok 3.6

Mpu PreS = 2 — pexum paboTtbl 6e3 goxatns. OTKPbITOE M 3aKpbiTOe MONOXEHWEe 3aABUXKKM
onpenensieTcs Npuw BbINOSIHEHWUN ABYX YCNOBWIA (PUCYHOK 3.7):

—  npeBbllEHNE 3HAYEHMsI TOKa NpuBoaa Ha Bxoae 4;

3HayeHVe BpeMeHV Xofa 3a[BWKKUM HaxoOWUTCS B WHTepBane, OnpeaeriieMoM 3Ha4yeHVsIMU
napameTtpoB innL u innH (AL = innC —innL, AH = innH - innC), pucyHok 3.7, a — onpefaeneHune
OTKPLITOrO NOMOXEHWUS, PUCYHOK 3.7, 6 — OnpeaeneHne 3aKkpbITOro NONOXeHNs.
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a) 6)
PucyHok 3.7

Mpy OTKPBITUM U 3aKPLITUM BPpEMS A0XaTUS, 3afaHHOE B NapameTpe intA, He y4YuTbiBaeTCs.

OT1OT cnocob onpeaeneHns KOHLLEBOIO NMOMOXEHWS NPUMEHSETCA AN 3aABUXKEK U 3aTBOPOB, He
[0nycKaloLmMX Mo CBOMM MeXaHW4YeCcKMM napameTpam neperpysky npusoga, kKotopas MoOXeT NpuMBecTy
K BbIXOZlY €ro U3 CTPOS UMW Pa3pyLUEHUIO 3a[BIKKM.

Mpu PreS = 2 He ponyckaeTcs ABUWXKEHNE K KOHEYHOMY MOMOXEHWIO 3aABWDKKM, €CINN OT TEKYLLEero
NONOXEHUs 3afBWXKA CyMMapHO BpeMs XOAa fnocrne ocTaHoBa 3aaBwkku (intP) v gnutenbHOCTb
NycKOBOro MoMeHTa (intS) npesbILLaloT OcTaBLUeecs Bpemsi Xxoaa.

[Mocne onpepeneHuss KOHUEBOrO MOnoXeHus BY curHanuampyetr o AOCTWXKEHUW 3afBUKKOM
KOHLIEBOro MOSIOXKEHMS, BKIOYas COOTBETCTBYOLLEEe BbIXOAHOE YCTPOMCTBO — P4 unu P5.

Ecnn 3apBwxka (unv 3aTBop) Mocrne npekpalwieHust nojadu curHana ynpasreHusl, B cuny
KOHCTPYKTUBHbIX OCOBEHHOCTEN, MPOAOIKAET HEKOTOpoe BPeMsSI ABWUratbCsl MO WMHepUuu, TO Ans
COXpaHeHWs1 JOCTOBEPHOM MHGOPMaLMK O NOMOXEHUN 3aABUKKM HEOOXOAMMO BbINONHUTL KOPPEKLMIO
ee TONIoXEHUsl, YTO OCYLUEeCTBNsieTCs C Mnomollbio napameTtpa intP (cm. Mpunoxenue B): nocne
BbIKITIOYEHUST yrpaBrieHnsi NMpUBOAOM MNpUBOP CKOPPEKTUPYET TeKyLlee MONIOKEHUE 3aBWXKM Ha
BENWYMHY, onpeaeneHHyo napameTpom intP, B HanpasneHuu, B KOTOPOM NepemMellanach 3afBukKa.
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Mpumeyanune — [Npu BKOYEHUN peBepca NpU ABWXEHUW 3a[BWKKW MO MHEPLIMW MOrpeLlHOCTb
MO3NLIMOHMPOBAHNA MPUBOAA MPAMO MPOMOpUMOHanbHa BPEMEHW [ABWXEHUs no uHepuuu. Ans
MCKIMIOYEHNs1 3TOW MOMpPEeLIHOCTM peKoMeHOyeTCsl ycTaHaBnuBaTb Bpemsi 3anpeTta pesepca (intr)
0O0NbLWNM UMK paBHBIM BPEMEHW ABVDKEHNS MO MHEPLIMA.

BHumaHue! Mpu ynpaBneHun ¢ nomoLlbio kKomanabl CSet (YCTaHOBUTH 3aABWXKY B 3aJaHHOe
NOMNOXeHNe): — AoXKaTUS He NPOU3BOAUTCS, 1 BPEMS Ha JoXaTue He yYuTbIBaeTCs;

— nepeMelleHne B 3adaHHYl0 TOYKy OTpabaTbiBaeTcs C y4eTOM KOpPPEeKUMU BpPEMEHMW
X04a mnocne octaHoBa 3aABWXKW intP. YnpasneHve 3aaBukkon npekpallaercs A0 nepemelleHus B
3aJaHHyI0 TOYKY 1 oTpabaTbiBaeTCs B Te4EHME BPEMEHW, 3a4aHHOro B napameTpe intP.

BY dopmupyeT curHan «ABapusi» B ABYX CIy4asx:

—  3aKNMHMBaHWE Bana anekTponpusoga (neperpyska) NpoucxXoauT, ecrim ¢ MOMEHTa cTapTta
3a[BWKKV MPOLLISIO BpPeMs intS, a 3HaveHne BpeMeHn xoAa 3aABWKKM He [OCTUITIO 3HAYeHUs,
3agaHHoro B innC, n TOK MpWBOAA, YCTaHOBMEHHbIN B napametpe CurA, npesbllleH B
TeyeHne BpeMeHu intA (CM. pucyHok 3.8, a — Ansa oTkpbITus, 6 — Ans 3akpbiTna, AL=innC —
innL, AH=innH —innC);

—  XOmnocToW XOf Bana anekrTponpveoda (nMpockanb3blBaHUE) MPOUCXOAWT, ecnu
3HayYeHe BPEMEHW XOA4a 3aABWXKKM NPEeBbICUNO 3HayYeHne innH, a curHan o NpeBbILEHNN
TOKa npvBoda He noctynun (cMm. pucyHok 3.9, AL =innC —innL, AH =innH —innC).

—  0bpbIB gaTunka (OTCYyTCTBME CUrHana Toka Ha Bxoae npubopa).

Mpn cdopmupoBaHun curHana «Asapusa» BknovaeTca P3 M HauyMHaT muratb CBETOAUOAHbIE

nHavkaTopbl «ABapus» un «[lleperpyska» Mpu 3aknNMHUBaHWUM, «ABapus» U «CKOMbXeHne» npu

npockanb3biBaHn1, «ABapusi» npu obpeiBe gaTtymka (cm. n. 3.3.2.1).
CsPOC

CHumaeTcs curHan «Asapusi» AnNUTENbHLIM HaXaTnem KHOMKU L. pacnonoXeHHoW Ha nmuesomn
naHenu npubopa unun nogayernt COOTBETCTBYIOLLEN KOMaHAbl MO nHTepdency RS-485.
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a) 6)
PucyHok 3.8

a) 6)
PucyHok 3.9
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BY BbINOMHAET (OYHKUMIO KOHTPOSSi PEBEPCUBHOTO OBVDKEHUsI 3aABWKKW. [pu monyyeHur KomaHabl
HEeMeOEHHOV CMEHbI HaNpPaBIEHWs ABVKEHWSI 32[BIKKW BbIMOIHSIOTCS CNeAyoLLImMe AeNCTBUS:

—  OCTaHOB 3a/BVXKM;

—  oTpaboTka 3aJepXKu 3anpeTa peBepCMBHOIO BKIIOYEHMS (NapameTp intr);

—  Bblgaya KomaHbl ynpaBneHust.

Mpu3Hakom 0TpaboTKM 3a4ePXKKU PEBEPCUMBHOIO BKITIOYEHNS SIBNSIETCH OQHOBPEMEHHOE MUraHue
cBeToanoaHbIX nHaukaTopoB «OTKP» n «3AKP».

an/IMe‘-IaHMe - anI BKINKOYEeHUN peBepca npu ABMXEHUU 3aABUXKU NO MHEPUUU NOrpellHOCTb
NO3ULIMOHNPOBaHNA NpuMBOAa MPSAMO MNPOMOPLUMOHANbHa BPEeMEHU [ABWXEHWS no uHepuun. [Ons
MCKIMIOYEHNS1 3TON MOrpeLLUHOCTH pekoMeHayeTCAa yCTaHaBnMBaTb BpeMsa 3anpeta pesepca 6onbwnm
nnu paBHbIM BpeMeHU ABWXeHNA No NHepunn.

[nsa AMCTaHLUMOHHOTO KOHTPONS MOSIOXEHUS 3aABWXKKM WMW 3aTBOPa MOXET MCMonb30BaTbCH
nHTepderic RS-485 npubopa unu no xenaHuio Nonb3oBaTens MOXeT OblTb YCTaHOBMEH MOAYIb,
obecneyvBaloLMin CTaHAAPTHBIA TOKOBbIA curHan oT 4 o 20 MA, NMUHENHO yBenuMUUBAIOLLMIACA OT
NOMHOCTbIO 3aKPbITOrO A0 MOMHOCTBLIO OTKPLITOro NONoXeHus (pucyHok 3.10).

[na KoppeKkuMn HWKHEW M BEepXHeW rpaHul, Toka npeaHas3HayeHbl napameTtpbl Curk u CurH,
COOTBETCTBEHHO (cM. Mpunoxexue B).

Ons nuTaHus TokoBOM neTtnu TpebyeTca BHEWHUA WUCTOYHUK nuTanusa (UM), HanpsbhkeHue
KOTOPOro paccyMTbiBaeTCH C Y4eTOM COMPOTUBIIEHWUS HArpyskv MpuemHuka curHana (pucyHok 3.11)
creqytoLwmm obpasom:

Umin <U< Umax;
Umin =7,5B + 0,02 A x Ry;
Umax = Umin + 215 B
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PucyHok 3.10 PucyHok 3.11

Ecnn HanpsikeHve umerowlerocss UCTOMHWKA npeBblwaeT Uma, TO B LeMb TOKOBOW NeTnu
HeobxoaMMO  BKMIOYUTL  AOMNOMHWTENbHBIN  pe3uctop Rp.  ConpoTuBneHne OONOMHUTENBHOroO
pesuncTopa onpeaenseTcs no crneayowmm opmynam:

R,D,min < RIJ < RIJ max
Rpmin = (U — Una) /0,02 A
Rpomax = (U = Unin) / 0,02 A

MowHocTe pesncTtopa P onpegensercs ns ycnosus P = 8 x 107 x Rp.

Mpumeyanne — [Ina nOBbIEHWS MNOMEXO3aLLMLLEHHOCTN TOKOBOrO BXOAA pPeKoMeHAyeTcs
napannenbHO BXOA4Y YCTaHOBWUTb koHAaeHcaTop Tuna CP-K10-17-1,0 mk®.

Mpnbop mMoxeT ObITb NoaknoYeH k ceTn RS-485 (knemmbl 25, 26).

NHdopMaLmoHHbIi 0OMeH JaHHbIMM  MOXET OCYLLecTBNATbCA Mo npoTokonam Modbus
RTU/ASCII unn OBEH.

Bei6op npoTtokona obMeHa AaHHbIMU B NpUbope BbINOHAETCH aBTOMATUYECKH.

[MepeueHb NapaMeTpoB, UX XapakTepucTMKK 1 agpecauuns npuseaeHsl B MpunoxeHun B.
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3.3 YcTponcTteo npubopa
3.3.1 KoHcTpykuus

Mpubop usrotaBnuBaeTcsl B NNacTMaccoBOM Kopryce, MpeAHasHayeHHOM ANS LMTOBOrO Mnu
HaCTEHHOro kpenneHus. [abapuTHbIN YepTex npubopa C yCTaHOBOYHbIMU pa3mepamu nNpuBedeH B
Mpunoxexun A.

[ns yctaHoBky Npubopa Ha 06bekTe B KOMMMEKT NOCTaBKN BXOAAT KPEMEXHbIE 3MEMEHTbI.

B oTBepcTUSX NoABOAA BHELUHUX CBSA3EN YCTaHOBMEHbI PE3VHOBbLIE YNIIOTHUTENN.

Ha nuvueBow naHenu npubopa pacnonoXeHbl KnaBuaTtypa ynpasreHus npubopom, umdpoBom
MHAVKaTop 1 cBeToamoabl. Ha pucyHke 3.12 nokasaH BHELLHWI BUA NnLeBor naHenu npubopa.

Ha 3agHelt naHenu y npubopoB LLMTOBOIO KPEMEHNS HAXOAUTCS KNEMMHVK Afs NOACOEAUHEHUSI
BHELUHNX CBSA3eM (OATYMKOB, BbIXOOHbLIX Uene UM nutanus). B npubopax HacTeHHOro KpenneHus
KNEeMMHUK pacronioXeH nog BEpXHEN KPbILLKOW.

3.3.2 WUHpukauusa v ynpasneHue

YeTblpexpaspagHbii  LMGPOBON MHOMKATOP MNpegHasHayeH pAans  oTobpaXeHus 3HayYeHumn
n3MepsieMbIX BENNYMH U pyHKLMOHAanNbHbIX NapameTpoB npudopa.

3.3.2.1 CBeToanoaHble UHAUKATOPbI U UX Ha3HaYeHne

MHOuKaTOpbI «<», «>»:
—  TMOCTOSIHHbIM CBEYEHMEM MM MUTaHUEM MOKa3bIBaLOT HarnpaBieHNe NepeMELLIEHNS 3aABUKKM;
—  OQHOBPEMEHHbIM MWraHWEM CUrHanu3upyloT O 3anpeTe BblAayu YNpaBreHUst Ha 3aaBuKKY
Ha BpeMs «3anpeTa peBepCUMBHOIO BKITIOYEHUS»;
OOHOBPEMEHHBIM  MWraHWeM CUTHanuM3WpylT OOHOBPEMeHHy nogayy komaHg «OTKP»
n «3AKP» B pexume 1Y
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PucyHok 3.12

MugukaTtopbl «3AKP» 1 «OTKP» NOCTOSIHHbIM CBEYEHWEM CUrHaNM3UpPylT O AOCTUXKEHUU
COOTBETCTBYIOLLMX KOHLIEBbIX MOMOXEHNI 3aABVXKM.

OpHOBpeEMEHHOe MuraHue cBeToanoAHbIX uHAukatopoB «OTKP» un «3AKP» — npusHak
oTpaboTKN 3a4ePXKKN PEBEPCUBHOIO BKITHOYEHNS.

OpHoBpeMeHHOe MuraHvme uHAMKaTopoB «ABapusa» U «[leperpyska» curHanusvpyetr o
aBapuUNHON CUTyaLMK — 3aKMUHUBaHUN.

OpHoBpeEMEHHOe MUraHue MHANKATOpoB «ABapusa» N «CKONbXEH» — NPU aBapyuNHOW CUTyaummn —
npocKarnb3blBaHUW.

MwuraHve nHamkaTopa «ABapus» — Npu obpbiBe AaTymKa.
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NHaukaTtop «Y»:

- NOCTOSIHHO CBETUT — TEKYLUWI pexum ynpasneHuns — Y;
—  MOCTOSIHHO NOralleH — TEKYLUWI pexum ynpasneHus — PY;
- MuraeT — npubop HaxoanTcs B pexume «Kannbposka.

Buumanue! OOHOBpPEMEHHOE CBEYEeHME BCEX MHAMKATOPOB MMM MWUraHUs CBETOAMOAHBIX
VHOMKATOPOB, HE OMUCaHHble Bbllle, CBUAETENbCTBYIOT O Bbixoge npubopa u3 cTposi. Tpebyetcs
obpalleHne B CePBUCHbIN LLEHTP.

3.3.2.2 KHonku ynpaBneHus
HasHaueHwne kHomnok B pexxume «PABOTA»:

- KHOMKa «anuTenbHoe HaxaTtue» — Bxog B pexum «NPOrPAMMUPOBAHUE»;

B

- KHOMKa L. — roga4vya KoMaHabl Ha OTKPbITUE 3a[BUXKWU, €CINK BKITHOYEHO PY;

o
~
—  KHOMKa (2. — nogaya KoMaHAbl Ha 3aKpbITVe 3aABUXKN, €CNK BKIoYeHo PY;
CBPOC
—  KHomnka [P — nogaya koMaH4bl Ha OCTaHOB 3afBWXKKW, €CNn BKMoYeHo PY.
CBPOC
—  KHOMKa [P «anuTenbHoe HaxaTne» — CHATUA CurHana «Asapus».
o
~
- KOMBMHaLMs KHOMOK (3. — cBpOoC TeKyLLEro NONOXEHUS 3aBIKKM B MNONOXEHNE «3aKpbITax.
-
~
—  KOMBWMHauUMsA KHOMOK n [ — cbpoc TekyLlero MosoXeHNst 3aABWKKU B MOMOXeEHWe
«OTKpbITa».
[
—  KOMOWHaUMS KHOMOK n P — nepekntoveHne pexuma ynpasnenus «PY»/ «[Y».
wo  [R
—  coYeTaHue KHOMOK Il + Lo + nepeBoauT npubop B PEXMM TEXHOMOTMYECKOro
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TeCTUpOoBaHMA. BKIMKOYaKTCA BCe BY wu nonHaa 3aceBeTka uHAMKauumu. Bbixog u3 pexuma
OCyLLeCTBNAeTCA TOJIbKO C6pOCOM nNTaHuA.

BHumaHue! [Npu noaknoyeHHOM obbekTe ynpaBneHna KaTteropudecku sanpeliaeTcda Bxo4 B
TEXHOMNOMMYECKUIN PEXNM.

HasHaudeHwne kHomnok B pexxume «[MPOMPAMMWPOBAHUE» onuncaHo Huxe.

KHonka

—  MepexopA Ha creaylLnin ypoBEHb MEHIO B PEXMME «MPOCMOTPa»;

—  BbIXOA4 B PEXWM «MPOCMOTPa» C COXPaHEHWeM BbINOMHEHHOW KOppeKuMn napametpa B
pexvume «peaakTUpoBaHUsI»;

—  dwkcauus nonoxeHnn «3akpbita» (CLS)/«oTkpbiTa» (0Pn) B pexnume «Kannbposka Cinn».

A

ang. |-

KHonka :
—  BblGOp MporpaMmMupyemoro napameTpa U3 crnvcka napameTpoB B MPsSIMOM HarpaBrieHuu B
pexvme «npocmoTpa;
—  M3MEHeHMWe 3HayeHus napameTpa.
Y
KHonka L34, ;
—  BblGOp NporpaMmupyemoro napameTpa U3 cnmcka napameTpoB B 0OpaTHOM HanpaBfieHun B
pexmme «npocMoTpa;

- N3MEeHeHne 3Ha4YeHna napamMmeTpa.
CBROC

KHonka [P npegHasHaveHa:

—  BbIXOA Ha NpeabiayLLWi YpOBEHb MEHIO;

—  BbIXOA B PEXWM «NPOCMOTPa» 6e3 COXpaHEeHUs BbINOMHEHHOW KOoppeKkuun napametpa B
pexvume «peaakTMpoBaHUs»;

—  npepbiBaHue pexunma «Kanmbposka Cinp».
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&
KomOGurHauus kHonok n e
- bukcmpoBaHue koMaHabl 3aKkpbiTUS B pexxume «Kanmbposka Cinn»;
—  nepexog B pexum «Kanubposka» gna rpynn Cinp unm Cinn B pexvume «npocMoTpa.
o
~
KombuHaLms kHonok n [ — chrkcpoBaHme komaHab! OTKPbITUA B pexume «Kanvbposka Cinnx.
MpumevaHuna

1 Ecnu TMN HaXxxaTusi He yKasaH, nMeeTcs BBUAY 0OblYHOE «KOPOTKOE» HaxaTue — ANUTENbHOCTb
Haxxatus okorno 0,5 ¢, peakums Ha HaXxaTue — No OTNYCKaHUIO KHOMKK.
2 «[AnuTenbHOe» HaxaTue — HaxaTue U yaepXaHue B TeYeHWM BPEMEHU He MeHee 2 CeKyHA,
peakumsa Ha HaxaTue — No UCTEYEeHUN BPEMEHUN OKOMO 2 CEKyHA.
3 Mpwu HaxaTum KOMBMHaLMK KMaBWLL TUM ONPeAensAeTcsa Kak «AnmMTeribHoe» HaxaTtue.
4 Tun nogayn KoMaHg Ha OTKpbITUE UMK 3aKpbiTUe 3aABWKKK Npu PY onpegensiotca TekyLwmm
BapuaHTOM yrnpaBrieHus:
— npu ConS =1, 2 — «KOPOTKOE» UMKN «ANUTENbHOE» HaxaTtne (ynpasreHne UMnynbLCoM Mo
cnagy);
- npu ConS = 3, 4, 5, 6, 7 — «AnuTenbHoe» HaxaTtue (ynpasBrneHne ypoBHEM, T.e. yrnpaBneHne
BbIAAETCA MoKa HaxaTa KHOMKa);
— B pexume «Kannbposka» — «KOpPOTKOE» HaxaTue (ynpasreHne MMnynbCoM Mo qpoHTy).
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4 Mepbl 6e3onacHoOCTH

4.1 Mo cnocoby 3awuTbl OT MOPAKEHUS IANEKTPUHECKMM TOKOM Npmnbop cooTBeTCTBYET knaccy
no MOCT 12.2.007.0.

4.2 K akcnnyaTaumn, TexobcnyxuBaHuio npubopa [AOMKHbI AOMycKaTbCH nuua, UsyumBlLUMe
npaeuna akcnnyatauuu, npollealne obyyeHve n NPoBepKy 3HaHWI MO BOMpocam OXpaHbl TpyAa B
COOTBETCTBUMM C  «TWMOBLIM MOMOXeHnem o6 obyyeHnn Mo BOMPOCaM OXpaHbl  Tpyda»
(HMNAOM 0.00-4.12) n umetowme rpynny gonycka He Hwuxe |l cormacHo «[MpaBunam 6e3onacHoin
aKCnnyaTauum anekTpoyctaHoBok notpebutenen» (HMNAOIM 40.1-1.21).

4.3 Bo un3bexaHve nonomok npubopa u MOpaKeHWs SMEKTPUYECKUM TOKOM rMepcoHana He
fonyckaeTcs:

—  KnacTb unv BelaTtb Ha Npubop NOCTOPOHHKE NpeaMeThl, AonyckaTb YAapbl No KOpMycy;

—  MPOU3BOAUTb MOHTaX W AEMOHTax, niobble MOAKMIoYEeHNs K npubopy u paboTbl Mo ero

TeXHW4eckoMy 0BCnyXMBaHWUIO NPU BKIIOYEHHOM NUTaHuM npubopa.

4.4 PemoHT npubopa npou3BoAMTCA Ha NpeanpuUsiTUM-U3roToBUTENE B 3aBOACKUX YCIOBUSAX C

NPUMEHEHNEM creLmnanbHON CTEeHA0BOW annapaTypbl.
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5 MoHTax npubopa Ha 06bLEKTe U NOAroTOBKa K paboTte

5.1 MoHTax npubopa

Mepes MOHTaXOM NOArOTOBUTbL Ha LUMTE YyMpaBrieHWss MecTo AN yCTaHoBKM npubopa B
cooTtBeTCcTBUU C [MpunoxeHvem A.

YctaHoBUTL Mpubop Ha LWWWUTe YnpaBneHusl, WUCMoMb3ys Ans ero KpenneHus MOHTaxHble
aNeMeHTbl, BXOoAsLLME B KOMMIEKT nocTaBku npubopa.

5.1.1 YcrtaHoBKa NpMBOPOB HAaCTEHHOrO KpenneHus

ana YCTaHOBKU I'IpVI60p0B HaCTEHHOro KpenneHna BbINONHUTL cnegyrwine nencTeuma:

3aKpenuTb KPOHLWITENH Tpemss BuHTamu M4 Ha MOBEpPXHOCTW, NpefHasHa4YeHHoW Ans
ycTaHoBku npubopa (cm. Mpunoxenne A n pucyHok 5.1, a);

3auennTb KpPenexHbI Yromok Ha 3afHen CTeHKe Npubopa 3a BEPXHIO KPOMKY KPOHLUTEWHa
(pucyHok 5.1, 6);

npuKkpenuTb NpuBop K KPOHLWITENMHy BUHTOM M4 x 35 #©3 KOMMNMeKkTa NocTaBku
(pucyHok 5.1, B).

MpumeyaHue — BUHTLI ANs KpenneHns KPOHLWITEeNHa He BXOAAT B KOMMNIIEKT NOCTaBKU.

5.1.2 YcTaHOBKa Npu60OpPOB WMUTOBOro KpenneHus

[nsi ycTaHOBKM NpUGOPOB LLIMTOBOIO KPErsieHUs BbINOMHUTL Crieayolme AeiCTBuUS:

BCTaBUTb NpWGOpP B cneumanbHO MOATrOTOBMIEHHOE OTBEPCTVE Ha NWLEBOW MaHenu uTa
(cm. MpunoxeHne A 1 pucyHok 5.2, a);

BCTaBUTb (pUKCaTOPbl M3 KOMMIEKTa MOCTaBKM OTBEPCTUSi Ha BOKOBbLIX CTeHkax npubopa
(pucyHok 5.2, 6);

C ycunuem 3aBepHyTb BUMHTBI M4 x 35 B oTBepcTusix Kaxgoro dukcatopa Tak, 4TOObI
npubop BbIN NAOTHO NpWKaT K NNLEBON NaHenu wuTa.
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a)

6) B)
PucyHok 5.1 — MoHTax npu6opa HaCTEHHOro UCMOJIHEHUA

a) 6)
PucyHok 5.2 — MoHTax npu6opa LMTOBOro UCNOMHEHUs
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5.2 MoOHTaX BHELIHNX CBA3eWn
5.2.1 O6wme Tpe6oBaHUs

MoakntoyeHve npubopa cnegyeT Npou3BoAUTL k ceTeBoMy duaepy 220 B 50 'y, He cBszaHHOMY
HEMoCPeACTBEHHO C MUWTaHMEM MOLLHOrO CUNoBOro obopyaoBaHusi. Bo  BHewHen uenu
peKoOMeHAyeTCs YCTaHOBWUTb BbIKIOYaTeNb NUTaHuMsi, obecneumBalowuii  OTKMOYEHWe npubopa
OT CeTu, 1 NnaBkve npegoxpaHnTenuy Ha Tok 0,5 A.

Cxema nogkntoyeHus npubopa npmeeaeHa B MNpunoxexHun b.

5.2.2 YKa3aHuUS MO MOHTaxy

MogrotoBuTe Kkabenu ans coegvHeHust npubopa C  UCMOMHUTENbHLIMKM - MeXaHW3mMamm
1 BHELUHMMM YCTPOMNCTBaMMU, a Takke C MCTOYHMKOM nuTaHmns 220 B 50 .

Onsa obecnevyeHnss HaOEXHOCTU SNEKTPUYECKMX COEOMHEHUI PEKOMEHOYEeTCsl UCMNonb3oBaTb
kabenn ¢ MeaHbIMU MHOTOMPOBOSIOYHBIMU XKMUIaMK, KOHLbI KOTOPbLIX nepen NoAkoYeHuem criegyet
TLaTeNbHO 3a4MCTUTb 1 0BNyauUTb.

3aumncTky xun kabenen He06XxoAMMO BbIMNOMHATL C TAKUM PacYeTOM, YTOObI X OrONEHHbIE KOHLLbI
nocrne noakn4YeHns Kk npubopy He BbiCTynanu 3a npegenbl knemmHuka. CeyeHue xun kabenew He
[OMKHO NpeBbilwaTh 1 Mm%,

B Kkopnycax HaCcTEHHOro KpenmneHusi KOHMYeCKMe 4acTu YNIOTHSIIOWMX BTYNIOK cpe3aTb TakuM
obpa3zom, 4yTobbl BTYrKa NOTHO Npunerana k noBepxHoCTu kabens.

Mpumeyannsa

1 KabenbHble BBOAbI nNpubopa paccuuTaHbl Ha MNOAKMOYEHME Kabenewm C  HapyXHbIM
anameTpom ot 6 0o 12 mm.

2 [Ins yMmeHbLUEHNS TPEHNS MeX Y Pe3VHOBOM NMOBEPXHOCTBIO BTYNKM U kKabens pekomeHayeTcs

NPUMEHATb TarnbK, Kpaxman u T.4.
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I'Ipvl npoknagke kabenew cnegyet BblAeNUTb JNTIMHUU CBA3U, coenHALWne I'Ipl/l60p C AaT4yMKkoMm B
CaMOCTOATENIbHYIO TpaccCy, pacnonarada ee oTAeflbHO OT CUNOBbIX kabenewn, a Takke OT kabenew,
C0o34arLnX BbICOKOYACTOTHbIE N UMMNYTbCHbIE NOMEXMU.

Ons 3awutbl BXOOHbLIX yCTpOVICTB npm60pa OT BJTUAHUA NMPOMBbBILLIIEHHbBIX 3NEKTPOMarH1UTHbIX
nomMex NMMHUK CBA3N an6opa C AaT4YMKOM peKoOMeHOyeTCA 3KpaHUpOoBaTh. B kayecTBe akpaHoB MoryT
ObITb MCMONBb30BaHbl Kak cneuuanbHble kabenu c SKPaHNPYLWMMN onfneTkamMu, Tak N 3a3eMreHHble
CTalnbHble pr6bl nogxoaduiero gnameTpa.

CoearHeHve o6LLelt TOUKM CXEMBI an60pa C 3a3eMIeHHbIMK YacTsiMmn obbekTa 3anpeLiaeTca.

5.3 Mopgkno4veHue npubopa

MogknioyeHne npubopa Kk CeTM NUTaAHUS U WUCMOMHWTENMbHBIM YCTPOWCTBaM  ynpaBreHus
npousBoanTCs No cxeme, npueedeHHol B [MpunoxeHun B, ¢ cobniogeHMem M3NOoXXeHHON Huxe
nocnenoBaTenbHOCTU AENCTBUN:

—  NpOM3BECTM MOAKMOYEHMe npubopa K WCMOMHUTENbHBIM MEXaHu3MaM W  BHELUHUM

YCTPOMCTBaM, @ TakKe K UCTOYHUKY MUTaHUS;
—  MOAKMYUTb AATYMK K NPMOOPY C MOMOLLBIO MPOSOXEHHOMW NMHUMN CBSA3U;
—  MOAKIIOYUTb NMHUIO CBA3U «NPUBOpP — AaTymK» K BXxogam npubopa.

BHumaHume!

1 [ns 3awwuTbl BXOAHbIX Lenen npubopa OT BO3MOXHOro npobosi 3apsgamu CTaTUYecKoro
3MNEeKTPUYECTBA, HAKOMIMEHHOTO Ha JNMHUM CBA3WM «Npubop — OaTyuk», nepen MOAKMYEHNEM K
KNeMMHUKY npubopa ux unbl crnegyeT Ha BpeMsi OT 1 40 2 C COEAUHUTL C BUHTOM 3a3eMileHus WwuTa.

2 [laTuunk fomkeH GbITb 3NeKTPUYECcKN N30NMPOBaH OT BHELLHEro 060pyaoBaHuS.
3 PekomeHnayeTcs ncnonbsosatb Nnpubop coBMecTHo ¢ hunbtpamm OBEH BCO.
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6 Pexumbl paboTbl 1 HACTPOMKA Npudopa

6.1 O6wme ykasaHusA

[Mpubop moxeT pyHKUMOHMPOBaTbL B OAHOM U3 ABYX PEXUMOB:

- «PABOTA>;

- «[MPOrPAMMMWPOBAHWE>.

6.2 MporpammupoBaHue

6.2.1 O6Lwme ykasaHus

Pexum «MPOTPAMMUWPOBAHWMENe npegHasHayeH AnNs yCTaHOBKM 3HAYeHWIn MapameTpoB
paboTbl npubopa W 3anMcu WX B SHEProHe3aBUCUMYO NamMsATb npubopa. 3afgaHHble 3HaYeHus

COXpaHSTCA B NaMsATV NpuGopa nocne HaxaTusi KHOMKK B peXnme «pefakTUpoBaHUs».
Mporpammupyemble napameTpbl Npubopa crpynnupoBaHbl MO HasdHayeHuto. MNonHbIN nepeyeHb
napameTpoB, UX ONMcaHue 1 AnanasoH 3HaYeHUi NpveeaeHs! B Mpunoxexnn B.

6.2.2 YcTaHOBKa 3Ha4YeHUW NporpaMmMmUpyemMbix NnapameTpoB
Ons Bxoga B pexum «NPOTPAMMUPOBAHUE>» ncnonb3yetcst «ANMTENbHOE» HaXaTue KHOMKK

. Mpu Bxoae B pexum Ha umdpoBom nHamkaTope (L) nossutcsa 3anpoc Ha BBog, napons goctyna
K peOakTMpoBaHWi0 napaMeTpoB (Ha akpaHe oTobpaxaetcs P. 00). CneayeT BBecTu naponb 27 (c

A ¥
NMOMOLLbIO KHOMOK L0 / [3¢.  Ha akpaHe oTobpaxaeTtcs P. 27), HaxaTb KHOMKY . Mocne ero BBOAA

Ha LI/ nosiBuTcst HasBaHWe nepBoW rpynnbl napameTpos (CinP, cM. pucyHok 6.1). BBeaeHHbIn naponb
(ecnv  OH nMpaBunbHbIA) aKTMBEH B TevyeHne 3 MMH Mocne Bbixoga M3  pexuma
«MPOrPAMMUPOBAHWE>» 1 noBTOpHOrO BBOAA He TpebyeT.
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I'IpumeanMe - I'Iaponb 00CTyna K peaakTnpoBaHUIO napamMmeTpoB «27» U3MEHEHUIO HE NOANEXUT.

PucyHok 6.1 — NporpammupoBaHue npubopa
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[ecsatTnyHasa Touyka B KpaWHeW npaBOM NO3MUMM BO3Me Ha3BaHUSA MapameTpa o6o3HavaeT
HasBaHue rpynnbl («CinP.», «Cinn.», «ALr.», «0PEr.», «Cur.», «rS.»).

o p
A | ¥
Mepexog k Tpebyemoii rpynne napameTpoB NPOU3BOAUTCSA KHOMKaMW IZ / Ii

Bxoga B TpeGyemy}o rpynny napameTpoB Npon3BOAUTCA HaXaTUeM KHOMKU , Nocne 4ero Ha
3KpaHe NnoABnAeTCA Ha3BaHWe NepBOro napameTpa B rpynne.

gt
Mepexop k TpeGyeMoMy napameTpy NPOU3BOAUTCS KHOMKaMu E/ T
[ns 3MeHeHWs 3HaYeHUst napameTpa criefyeT BbINOMHWUTL CreaytoLme AeicTBus:

- HaXXaTb KHOMKY

| o g
A N
—  C NMOMOLLbIK KHOMOK IZ unm Ig ycTaHoBUTbL Tpebyemoe 3HayeHue (cMm. n. 6.2.3);
- ANA BbIXOAA U3 pexuMa pefakTupoBaHusi 3Ha4YeHUs napamMeTpa C ero CoxpaHeHMeM HaxaTb
CEPOC
KHOMKY , ANs1 BbIxoAa 6e3 CoXpaHeHUst HaxaTb KHOMKY LEo0,
CBPOC

BbIXof 13 rpynmbl NapaMeTpoB NPOU3BOAUTCS HaXaTUeM KHOMKM [P,

6.2.3 OCco6eHHOCTN YyCTaHOBKM 3HAY€HUI1 NPorpaMMUpyeMbiX napameTpoB

-3
~

Mo HaXaTuio KHOMKN IZ B peXxuMe «peaakTUpoBaHus» napameTpa BbiMNOHAETCS:

—  yBENUYeHue 3HaYeHus — Ans YACIOBOro BBOAA;

- nepexoA Ha npegblayliee sHauyeHne — Ans npegonpeaeneHHoro Beoaa (cnucka).
o

N
Mo HaXxxaTuio KHOMKKM L% B pexxuMe «pedakTMpOBaHWsi» napaMeTpa BbIMOMHAETCS:

- YMeHblUeHUe 3Ha4YeHna — A4nqa 4YMcnoBoro sBoaa;
- nepexoa Ha cnegyrulee 3Ha4dyeHue — ang npegonpenenieHHoro sBoaa (CI'IVICKa).
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Mocne HaxaTus KHOMKM B PEXUMEe «peOaKTMpOBaHWsi» BbIMOSHAETCA MpOBEpKa Ha
KOPPEKTHOCTb BBEAEHHOr0 3Ha4YeHus, T.e. COBMECTUMOCTb CO 3HAaYEHUsSMW APYruX, CBA3AHHBLIX C
TeKylUMM, napamMeTpoB, COOTBETCTBME TuUMy, pexumy ynpaenenus u T.n. [lpyu HegonycTumom
3Ha4YeHNN OTKOPPEKTMPOBAHHOIO NMapameTpa ero 3HayeHne BOCCTaHaBMMBAETCS U BbIXOA U3 pexumMa
«pefakTMpoBaHWs» He MPOUCXOAUT.

MapameTpbl rpynnbl «Cinn.» OMKHbI YAOBMAETBOPATL Ycnosumio: innL <innC <innH (cm. 0. 6.2.5).

[na 3HaveHnsa napameTtpa ConS = 0, 4, 5, 6, 7 py4yHOe NepeksoveHne pexnma ynpasrneHus
3anpetueHo. lMpu ycTaHOBKe napameTpa M3MeHeHWe pexuma ynpasneHus (npu HeobxoammocTu)
BbIMOMHAETCS aBTOMaTUYECKN.

MapameTp «StoP» npegHasHayeH ANs OrpaHUYeHns XoAa 3aABUXKKM Ha OTKpbITMe. MNonHbIn Xofa
3a[BWKKN Ha OTKPbITUE NPU 3TOM OrpaHUYMBAETCA Ha BPEMS, YCTaHOBMEHHOe B napamerpe «StoP».
Hanpumep, ecnn innC=1000, a StoP=200, To Bpems xoaa 3aaswxku pasHo 800.

BHumaHue! CyuwectByeT ucnonHexue MO npubopos, koraa napameTp «StoP» npegHasHaveH
ONs OrpaHuYeHus xoda 3a[BWXKKM Ha OTKPbITUE U 3aKpbiTUe (CUMMETPUYHOE OrpaHuyveHue).
Bonee nogpoGHO cM. Ha caiiTe owen.ru.

MapameTpbl rpynnbl «Cur.» npegHasHadeHbl AN KOPPEKUUM HWDKHEW W BEpPXHEW rpaHuL
BbIXOoAHOro Toka (ans  npubopos OBEH MKM1M.X.I ¢ [#ONONHUTENbHBIM  BbIXOAOM  —
uudppoaHanoroBsbiM npeobpasoBaTenem «napameTp-Tok oT 4 4o 20 MA»).

MapameTtp «Curl» npegHa3HayeH ONS KOPPEKLMU HWXKHEW rpaHuubl BbIXOAHOrO Toka (4 MA),
COOTBETCTBYIOLLEW 3aKPbITOMY MONIOXEHWUIO 3aABWXKM WMnu 3ateopa. [lpu atom npubop [omxeH
MHOMUMPOBATb 3aKpbITOE MOMOXEHWE 3afBMXKKU cBeveHueM cBetoamopa «3AKP» (ecnu cetutcs
ceetoanog «OTKP», cnenyeT nepeBecTy 3afiBUXKKY B 3aKPbITOE NMOMOXEHMWE).

MapameTp «CurH» npegHasHayeH Ans KOPPEKLMN BEPXHEN rpaHuLbl BbIxogHoro Toka (20 MA),
COOTBETCTBYHOLLEW OTKPLITOMY MOMOXEHUIO 3aABUXKM UK 3aTBopa. Koppekuunto 3HayeHns napameTpa
cnegyeT MPOBOAUTbL, KOHTPONUPYsi MOKasaHWs MunnvMamnepmeTpa, BKIYEHHOro B Lienb TOKOBOW
neTnu.
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6.2.4 Pexum «Kanu6poska CinP»

Mepexon B pexum «Kanmbposka CinP» ocyuwiectBnseTca nyteM Bbibopa rpynnbl napameTpoB
«CinP.» B pexvuMe nporpamMmM1MpoBaHus.

MapameTtpbl CurA un intS rpynnbl «CinP.» npegHasHayeHbl Onsi HacTpoulku npubopa Ha
KOHKpeTHbI 00beKT ynpaBneHusi. [Nepea Havyanom kanubpoBKW 3aABWXKY HEOOXOOUMO BbIBECTU B
nonoxeHue, 6nnM3koe K KOHEYHOMy, obecneyvBas TeM cambiM [OCTAaTOYHOCTb €e Xxofa Ans
BbINOMTHEHWS KAaNMBPOBOYHOIO NPOroHa.

Mocne nepexona B pexunm (<Kaﬂl/l6pOBKa» (I'IyTeM «OJIUTENBHOTO» HaXaTusi KOMOUHaLUM KHOMOK
o

N
n [3.) Ha UM nosiBuTCS npurnalleHne HavaTb NPoroH (-run). Mocne HaxaTusi KHOMKU

nnm
Y

5. (ynpaBrieHne UMMynbLCoM Mo cnagy/oTrnyckaHue KHOTKM) Npouecc KanubpoBKy 3amyckaeTcs 1 Ha

3KpaHe oTobpaxaeTcs Tekyllee 3HayeHue Toka npusoaa. Mo okoHYaHWUK npouecca kannbposku byayT
BbINOSHEHbl OCTAHOB 3aABWXKKW 1 Nepexos B pexum npocmotpa «CinP.».

Mpumeyanue — lMpu kanubpoeke K NpUGOPY [OSHKEH ObiTb MOAKMIOYEH TpaHcgopmaTtop, C
KOTOPOro AOSMKEH MOCTynaTb curHan Ha Bxog 4.

3HaveHna napameTpoB CurA u intS AomkHbl GbITb HECKONbKO Gorblue peanbHO M3MEepeHHbIX
BenuuuH (10-15%) n noaTtoMy onpeaensitoTcsi cregyowmm obpasom:

iNtS = iNtSpeansoe + 12.5%,

CurA = CurApeansnoe + 12.5%.

CBPOC
[ns aBapuiHOro nNpepbiBaHNs npoLecca KanMbpoBKM HEOOXOAMMO HaxaTb KHOMKY E
BHumaHue! B xoae npoBefeHns kanubpoBku TekyLLee NOonoXeHWe 3afBUKKN He BbIYMCNSETCS U

He KOHTPONMUpyeTCHd, NO3TOMY NocCre ee OKOHYaHUA NoJNoXeHne 3a4BUXKKKU, 0T06pa)KaeM0e Ha LlVl He
COOTBETCTBYET pearibHOMY.
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6.2.5 Pexum «Kanubposka Cinn»

Mepexon B pexum «Kanunbposka Cinn» ocyliecTBnsieTcs nytem Bbibopa rpynnbl napamMeTpoB
«Cinn.» B pexume nNporpaMMupoBaHus.
MapameTpsbl innC, innL, innH wu tdii rpynnel «Cinn.» npeaHasHayeHbl Ans HAcTPolku npubopa
Ha KOHKPETHBIN 0OBEKT ynpaBneHus.
Mocne nepexopa B pexum «KannbpoBka» (NyTeM «AnNUTENBHOrO» HaXaTnsi KOMOMHaLMKM KHOMOK
g

*.) Ha LU/ nosiBnsieTcA 3anpoc Ha yCTaHOBKY 3a[BVXKW B MONOXeHne «3akpbita» (CLS).

R ¥

KHonkamu (9% n (342 (ynpaBneHvue ypoBHeM), HEO6X0OVMMO YCTaHOBUTbL 3a[BWXKKY B MOMOXEHWUE

«3aKpblTa», Nocne 4yero 3aduKCMpoBaTh NonoxeHne (CoOpoc cueTunka B «0»), HaXKaB KHOMKY
Ha LI/ nosiBuTCS 3anpoc Ha yCTaHOBKY 3aABWXKKMN B NMOMOXEHWE «OTKpbiTa» (0Pn).
>
N
AP

3
KHonkamm 22 n

«OTKpbITa», Nocrie 4ero 3aCbV|KC|/IpOBaTb NnonoXeHue, HaXxaB KHOMKY

(ynpaBneHMe ypOBHeM), Heobxoanmo YCTaHOBUTb 3aBUXKY B MOJioXeHne

MpumeyaHue — lpu kanubpoBke K nNpubopy [oMmKeH ObiTb NOAKMIOYEH TpaHcdopmaTop, C
KOTOPOro AOIMKEH NocTynaTk curHan Ha Bxop, 4.

Mocne HaxaTus KHOMKW npouecc KanmbpoBKM CYMTAETCA 3aBepLUEHHbIM W BbIMOMHAETCS
nepexop B pexum npocmotpa «Cinn.».
MapameTpbl innL, innH rpynnbl «Cinn.» onpeaensitoTcs creayoLwmmM o6pasom:

innL=innC -1,
innH=innC + 5.
BHumaHume!

1 Ecnn HeobXxogMMo M3MEHWUTb 3HauveHus mapameTpoB innC, innL, innH, npu ysenuyeHuu
3HaYyeHWin napameTpoB criegyeT cobniogate MOCMEeAoBaTeNlbHOCTb  M3MEHEHWs  napaMeTpoB
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innH—innC—innL, npy yMeHbLUEeHWM 3Ha4YeHnn napameTpoB — innL—innC—innH.
2 MNpu GonblIOM BPEMEHMN XOAa 3aABUXKKM OT OQHOIO KOHEYHOIO MOSIOXKEHUS K APYrOMY, KOMaHa
b4
N
JAKP.

nepesoaa MOXHO BbIMNOJTHATb C chKcaumeVl ynpasneHuda, ncnonb3ya KOMOMHALMI0 KHOMOK n
-
~

CEPOC
nnu n (,CU'IVITeJ'IbHOG Ha)KaTI/le). OcTaHoB B 3TOM cnyvae 6yIJ,ET BbINOMHATLCS KHOMKON I;

anIBHaKOM BKIMKOYEHUA (*)I/IKCQLWII/I ynpasneHuns sBnaeTcs rnocTtosHHOE CBEeYEeHUE CBETOAMOOO0B «<»,
«>»,

6.3 HacTtpoumka npubopa c MK

Onsa Hactporikn npubopa c MK ucnonb3yetcs uHTepdenc ceasn RS-485. MHdopmaunoHHbIN
0o6MeH JaHHBIMU MOXET ocyLecTBNATbCA no npotokonam Modbus RTU/ASCII nnu OBEH ¢ nomoLubto
nporpaMmmbl «KoHdurypatop MKM1».

Onsa yctaHoBkn nporpammbl Ha [K cneayet 3anyctutb cann Setup_CfgPKP.exe, koTopbiv
HaxoAWTCs Ha ANCKE, BXOAALLEM B KOMMNEKT NOCTaBKY.

Mocne ycTtaHOBKM Nporpammbl Ans HacTpolkn npubopa c MK crnegyeT 3anyctute nporpammy
CfgPKP.exe. B MeHIO HacTpoWku ceTeBbix napameTpoB nporpaMmmbl  «KoHdurypatop [MKM1»
yCTaHaBnMBaeTCa NPOTOKON oBMeHa U HacTPOWKV NopTa B COOTBETCTBUW C TeKyLLen KoHdurypaumen
npubopa.

Mporpamma no3BonsieT YCTaHOBWUTL credylolme napameTpbl npubopa W WUCMOMHWUTENBHOro
MexaHu3ma:

—  onepaTuBHble NapameTpbl npubopa;

—  napamMeTpbl UCMOMHUTENBHOTO MexaHu3ma (3aABWKKN);

—  HacTpoVikM ynpasneHusi npubopa;

—  ceTeBble HAaCTPOMKN.

Mpu nogknioyeHun npubopa k OPC-cepBepy criegyeT BbiOpaTb M3 MEHIO HauMEHOBaHWM
ycTponcTs 3anuck «MKM1 MO1».
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lMepeyeHb napaMeTpoB, WX XapakTEepUCTUKM W [OuManas3oH 3HaYeHWn npuBedeHbl B
MNpunoxenun B.

Tawke nocpegctsoM nporpammbl «KoHdurypatop [1KM1» BO3MOXHO MpsiMOe ynpaBsreHue
npubopom (rpynna «YnpasreHue»).

CnpaBky o nonb3oBaHun nporpammort «KoHdurypatop [MKM1» BO3MOXHO MOMy4uTb, BbiOpaB
MeHo Momowb | CnpaBka.

Mpumeyanne - Tocrne UW3MEHEHUs 3HAYeHUd oOnepaTUBHLIX MNapamMeTpoB YnpaBneHue
3a[BWKKON BO3MOXHO TONbKO MOCIE YCTAHOBKM 3aABWXKKW B kpailHee nornoxeHve O unm 100 % un
nopayy komangpl «yctaHouTb 0 (100) %» (cm. Mpunoxenne B).

6.4 MporpammupoBaHue KOHTposnepa npubopa

B cniyyae HeobxoAMMOCTM nepenporpammypoBaHns KOHTponnepa npubopa cnegyeTt 3anucatb
dhaiin obpasa nporpammbl B KOHTponnep npubopa. [ins atoro cnegyeTt ycTaHOBUTL CBA3b npubopa ¢
MK no nHTepdericy RS-485 n 3anyctutb daiin, KOTOPbIN HAXOAUTCA Ha AUCKE, BXOASLIEM B KOMMMAEKT
noctaekn: PKP1T_1_00_fw.exe — ansa npubopa OBEH MKM1T-X, PKP1T-I_1_00_fw.exe — ans
npubopa OBEH TMKIM1T-X.I 1 cnegoBaTte MHCTPYKUMSM NPOrpamMmei.
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7 TexHun4yeckoe obcnyxuBaHue

O6cnyxmBaHWe nNpubopa B Nepuos aKcnyaTaummu COCTOUT U3 Ero NEPUOONYECKOTO TEXHUYECKOTO
OCMOTpa, NPOBOAMMOrO HEe pexe OAHOro pas3a B 6 MecsiLieB M BKIOYatoLLero B cebs:

- OYMCTKY Koprnyca U KNneMMHUKOB npubopa oT Mblfu, rpsiau U MOCTOPOHHUX NPeAMETOB;
NPOBEPKY KayecTBa KpenneHus npubopa K WUTY ynpaBneHus:;

NpPOBEPKY HAOEXKHOCTU NOAKIIOYEHNS BHELLHUX CBA3EN K KIEMMHMKaM.
OBHapyXeHHble NPU OCMOTPE HEAOCTaTKN CreayeT HEMEANEHHO YCTPaHsTh.

Mpu BbINONHEeHUM paboT MNO TexHWYeckoMmy oOOCMyXuMBaHUO npubopa cobniogatb Mepbl
6e30MacHOCTU, N3NOXEHHbIE B AAHHOM [OKYMEHTE.

43



8 MapkupoBka

Ha kopnyc npnbopa HaHocATCS:

TOBapPHbIN 3HaK NPeanpUATUS-M3rOTOBUTENS;

yCrnoBHoe 0003Ha4eHne npmubopa;

HaLMOHanbHbIA 3HaK COOTBETCTBMSA (ANns nNpubopos, NpOLIEALIMX OLEHKY COOTBETCTBUS
TEXHUYECKUM pernameHTam);

cTeneHb 3awmTbl no FOCT 14254,

pOA NUTaloLLero Toka, HOMWHANbHOE HanpsKeHUe MUTaHWA WM AManasoH HanpsKeHWn
nuTaHus;

noTpebnseMasi HOMMHanbHasi MOLLHOCTb;

knacc anektpobesonacHocty no NOCT 12.2.007.0;

3aBOACKON HOMep npubopa MO cCUCTEME Hymepauuu npeanpuUsiTUs-U3roToBUTENs
(wTpwnxkopA);

rof, Bbinycka (rof Bbinycka MOXeT ObITb 3aN0oXeH B LUTPUXKOAE);

cxema NoaKMYeHus;

NOSICHSAIOLLME HaAMUCHU.

Ha notpebutenbckyto Tapy HaHocATCA:

TOBapHbIii 3HaK U agpec NpeanpuUsTUS-U3roTOBUTENS;
HavMeHoBaHue npunbopa;
3aBO/CKON HOMep npubopa U roa Belnycka.

44



9 TpaHcnopTUpOBaHME U XpPaHeHue

9.1 TpaHcnopTMpOBaHWe 1 XpaHeHne NpubopoB JOMKHO NPOU3BOANTLCS COrnacHo TpeboBaHMsAM
FOCT 12997, FOCT 12.1.004, HATB A.01.001 n TEXHNYECKMX YCNOBUIA Ha npubop.

9.2 MNpunbopbl TpaHCMOPTUPYIOTCA B 3akpbITOM TpaHcropTe noboro Buaa. KpenneHve Tapbl B
TPaHCMOPTHBIX CPpeAcTBax NPOM3BOAWUTCH COrMacHO npasunam, AeNCTBYIOLMM Ha COOTBETCTBYIOLLMX
BMAax TpaHcnopTa.

9.3 YcnoBusi TpaHCMOPTUPOBaHNA [AOMMKHbI cooTBEeTCTBOBaTh ycnosusam 5 no MOCT 15150 npwu
TemnepaTtype OKpyxatLero Bo3gyxa oT MuHyc 25 go 55 °C ¢ cobnogeHmem mep 3awmTbl OT yaapoB
1 BUbpauui.

9.4 MNepeBo3Ky NpMBOPOB OCYLLECTBNATL B TPAHCMOPTHOW Tape NOLUTYYHO Ui B KOHTENHepax.

9.5 Ycnosus xpaHeHusi NpMbopoB B Tape Ha CKrnage W3roToBuUTens u notpebuTtens OOmKHbI
cooTtBeTcTBOBaThH YcnoeuaM 1 no MOCT 15150. B Bo3ayxe He [OMKHbI MPUCYTCTBOBATL arpeccuBHbIE
npumecu. Mprbopel cneayeT XpaHWUTb Ha cTennaxax.

10 KomnnekTHOCTb

Mpubop OBEH MKN1T 1w,
Macnopt 1 wr.
PykoBoacTBo no akcnnyatauum 1w,
[apaHTUHbIA TanoH 1 wr.
MNpumeyaHne — WsroToButenb ocTaBnsieT 3a COOOM NpaBO BHECEHUS [OMOSHEHWA B

KOMMJIEKTHOCTb M3genus. NonHas KOMNNEKTHOCTb YKa3blBaeTcsd B nacnopTte Ha I'IpVI60p.
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MpunoxeHune b
Moaknio4veHne npubopa

PucyHok B.1 — BxoaHble uenu npubopa

Mpumevannsa

1 KoHTaktbl 11 15,21 16,31 17,4 1 18, 51 19, 6 1 20 nonapHO coeauHeEHbI Mexay coboii.
2 B OBEH MKIM1T-H.X 06beanHEHHBIN KNEMMHMK KOHTaAKToB 15-19 He ycTaHaBnuBaeTcs.

3 Knemma, ob6o3HaueHHast Ha winnbauke «NC», He ncnonb3yeTcs.
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PucyHok B.2 — Cxema nogkntoyeHus npubopa
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MpunoxeHune B
Tabnuua napameTpoB

Ta6bnuua B.1
HasHaueHue Twvn Ouana3oH Appec nggllll 3asoncke MpumeyaHue
Modbus hash HaCTPOMKKN P
Holding Registers (uteHue/3anucb. Modbus: cdyHkumusa 0x03 / dpyHkuma 0x06, 0x10)
Fpynna CinP
'WORD, Lo 2500 (mc) |B KOHQUrypatope
\nnTenbHOCTb ot 100 intS
NyCKOBOTO MOMeHTa 2 [0 30000 0x0000 | . hepB 2,5(c) B mMeHto npubopa
banta war—0,1c
Mopor cpabaTtbiBaHus CurA® | 10000 (MA) B kOHGMrypaTope
3aLLMTbI MO TOKY WORD]|oT1 0 go 65535| 0x0001 OxDI1E4 10 (A 6
neperpysku X 0(A) |B meHio npubopa
Ipynna Cinn
. 1200 (x0,1 c)|B KOHGUrypaTope
Bpems nonHoro xoaa ot 50 go innc?
33 TBIKKM WORD 35950 0x0002 Ox7DBE 12,0 (x10 c) |B MeHto npubopa
ea.mn.p.=0,1c
) 1190 (x0,1 c)|B KOHdMrypaTope
oT 40 g0 innLY
MuHumaneHoe Bpemsi WORD 35340 0x0003 0XB9FO 11,9 (x10 c) |B MeH0 npubopa
ea.mn.p.=0,1c
. 1250 (x0,1 c)|B KOHdMrypaTope
oT 110 po innHY
MakcumanbHoe Bpemsi WORD) 36000 0x0004 OX5EED 12,5 (x10 c) |B MeHIo npubopa
ea.mn.p.=0,1c
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MpoaomkeHne Tabnuubl B.1

Appec Uwmn 3aBoackue
HasHaueHue Tvn Ovana3oH P OBEH ACK MpumeyaHne
Modbus HaCTPOMKU
(hash)
3agaeT nonoxexHue
I0eCATUYHOM TOYKMN
'ToYHOCTb OTOBpaxeHwus) Tdii1) npu oToGpaxKeHUn
BpemMeHu xoaa WORD| ot0pol 0x0005 1 Ha LI BpemeHun
0x6C24 .
3a0BUKKN2) Xo[a 3afBVIKKN:
0 — 0597 c;
1-5974c
Fpynna ALr
Bpems 3agepxku . 2000 (mc) [B kOHGUrypaTope
ot 100 go intA
cpabaTbiBaHus WORD| 25000 0x0006 OXDCBY 2 (c) B MeHo npubopa
3aLLMTHOIO OTKITHOYEHUS war—-0,1c
Bpewms 3anpeta 2000 (mc) |B KOHGMrypaTope
ot 100 go Intr
PEBEPCUBHOIO WORD| 20005‘ 0x0007 OXOB9A 2 (c) B MeH0 npubopa
BKITHOYEHMS war—0,1c¢c
0 (x0,1¢c) [B KOHUrypaTope
0 (c) B MeHI0 npnbopa
OrpaHuyeHne xona StoP Bpems 1O NMOJIHOro
3a[1BUXKKW HA OTKPbITUE WORD) ot 0 A0 35950 | 0x0008 | pesy OTKPBITUA

eq. mn. p.=0,1c.
0 — HeT
orpaHnyeHust
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MpoaomkeHne Tabnuubl B.1

Appec Ama 3aBoackue
HasHaueHue Tun Avana3soH P OBEH ACK MpumeyaHue
Modbus HaCTPOWKMU
(hash)
Fpynna oPEr
0 — c goxatnem B
060MX KOHEYHbIX
Pexum goxatus B WORD| o100 2 0X0009 PrES* 0 NONOXEHUSIX,
KOHLLEBbIX NMOSOXEHMAX 0x2927 1 — c poxatnem
Npu 3aKpbITUK,
2 — 6e3 goxartus
My /1 oy
0-[-1/1Al,
1 —[A]/[A]
2 —[A]/[B],
3—[B]/[B],
4—[B]/[B],
Tvn ynpasnerus WORD| o70m07 ox000A (CONS* 1 5/,
npnGopom O0xDACB|
601/ -],
7—[01/ -]

\dnsa pexumos 0, 4,
5,6, 7
nepeknoveHne

MY/[Y 3anpeLieHo
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MpoaomkeHne Tabnuubl B.1

3aABUXKU

Umsa
HasHauyeHue Tun Ouana3oH Appec OBEH 3aB°‘qc'f"e MpumeyaHue
Modbus HaCTPOWKMU
(hash)
0 — npoueHT
OTKPBITUS 330BVKKA,
BHayeHwne, BbIBOOUMOE indi* 1 — Bpemsi OT
L L WORD| o070 g0 2 ox0008 | 1e 0 3aKpfm‘
2 — 3HaYeHne Toka B
Lenv npvBoaa
Mcnonb3yetcsa ans
onpeneneHus
3Ha4YeHuWs1 Toka B
Kon koadhduumeHTa WORD| ot 0 o 10 0x000C trSC* 0 o6MOTKe ABuraTensi
ITpaHccopmauun 0x1075 npvsoa, 3aBucCnUT
0T XapaKkTepuUcTmK
TpaHcdopmMaTopa
cm. n. 3.2.2
MapameTp 3ape3epBupoBaH PCnt
100 (mc) |B KOHdMrypaTope
0,1 (c) |B meHto npubopa
Koppekumnsi Bpemexu intP Koppektupyet
xona nocne octaHosa |WORD| o7 0 20 35535|  OXO000E | \-ar 3HaYeHVe BpeMeHn

Ixoga go/nocne
locTaHoBa (CM.
n.3.2.6)

53




MpoponxeHune Tabnuubl B.1

Umsa

HasHauyeHue Tun Onana3soH Appec OBEH 3aBo.qc|fue MpumeyaHue
Modbus HaCTPOWKMN
(hash)
Ipynna Cur
KoppeKumns HwkHen
rpaHuubl BoixogHoro  (WORD)| o1 0 go 1022 0x000F Curl 0 fns npubopa c
OXABBA TOKOBBIM BbIXOO0M
[Toka (4 MA)
Koppekumns BepxHem
rpaHuubl BoixogHoro  (WORD| ot 1 go 1023 0x0010 CurH 1023 fns npubopa c
0x7D97 TOKOBBIM BbIXOO0M
roka (20 mA)
Fpynna rS
0 = 2,4 kbps;
1 = 4,8 kbps;
2 = 9,6 kbps;
WORD bpS* 3 = 14,4 kbps;
CkopocTb 06MeHa (2 or0p08 0x0011 OxB760 2 4 = 19,2 kbps;
banra) 5 = 28,8 kbps;
6 = 38,4 kbps;
7 = 57,6 kbps;
8 = 115,2 kbps
1 LEn* 0 — 7 6ur,
\[nuHa cnoBa gaHHbix™ WORD| ot0pgol 0x0012 Ox523F 1 1—86ur
Priy* 0 — PARITY_NO,
YeTHocTb! WORD| ot0po2 0x0013 0x|r58c4 0 1 - PARITY_EVEN,

2 — PARITY_ODD
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MpoaomkeHne Tabnuubl B.1

Appec Ama 3aBoackue
HasHaueHue Tvn Ovana3soH P OBEH ACK MpumeyaHue
Modbus (hash) HacCTPOWKMU
Konu4yecTtBo cTon- Shit* 0 — 1 cTon-6ur,
GuTos WORD|  or0na01 0x0014 | 57oe 0 1 — 2 cTon-6uTa
[[lnuHa ceTeBoro A.LEn* 0 — 8 bur,
agpeca WORD|  oT0p01 0x0015 0x1ED2 0 1—116ut
. \dnanasoH ykasaH
Ea;ggb': anpec WORD gTTll Ao zzgg 0x0016 0’2336'2 16  |nns npoTokona
pubop A Modbus / OBEH
Bagepxka oTBeTa oT rS.dL*
np1Gopa no RS-485 WORD| ot 0 go 45 0x0017 OXCBFS 2 MC
Apyrue
YCTaHOBUTb peXum CtrL* 1-0Vv,
ynpaBrneHns** WORD| or0pol 0x0018 0x6C93 0 0 - PY
YCTaHOBUTL 33ABMKKY \yoon| 610 001000 | ox0019 | CSE 0  lea. mn.p.=0,1%
B 3a4aHHOE NONOXeHne Ox5E09
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MpoaomkeHne Tabnuubl B.1

Appec Ams 3aBoackue
Ha3HaueHune Tun OvanasoH P OBEH ACK MpumeyaHue
Modbus (hash) HaCTPOWKHM
Input Registers (uteHue, Modbus: dyHkums 0x04)
O6wme
0X0000 PKP1T-l + gnsa npubopa c
TOKOBbLIM BbIXOAOM
Ctpoka n3 8 | 0x0001 dEv
HassaHue npubopa Char[8] CAMBONOB 0x0002 | OxD681 PKP1T ;oiggorlrzmgjsgﬂgea
0x0003 (natuHmua)
Ctpoka us 4 | 0x0004 VEr
Fepoun N0 Char{4] CUMBOJIOB 0x0005 | 0x2D5B 1.00
Err* npv nocrnegHem
Kop cetesBoii owmnbkn  |WORD| ot 0 go 255 | 0x0006 8)(‘02";3 0 loGpalleHmn K

npubopy
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MpoaomkeHne Tabnuubl B.1

Appec Awmn 3aBoackue
HasHaueHue Tun Ovana3soH P OBEH ACK MpumeyaHne
Modbus HaCTPOMKKN
(hash)
OnepaTvBHbIe
TekyLlee nonoxeHvne
Monoxenne 3agsmkkn [WORD| ot 0 go 1000 | 0x0007 dprC - BaABIKKM (MPOLIEHT
0x6815 OTKPbITUS),
ea. mn. p. =0,1%
TekyLlee nonoxeHune
MNonoxeHue 3agemxkn [WORD| ot 0 go 36000 | 0x0008 dTME — BanBuXKn, (Bpems ot
0xF82D 3aKPbITUS),
ea.mn.p.=0,1c
BHaueHune Toka npueoaa\WORD)| ot 0 go 65530 | 0x0009 0?(8(?5:8 - ea. mn. p. = 10 MA
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MpoaomkeHne Tabnuubl B.1

Ha3HauyeHue

Tun

Owvana3oH

Appec
Modbus

Umsa
OBEH
(hash)

3aBoackue
HaCTPOWKKN

MpumeyaHue

CocTtosiHue npubopa

WORD

(0 0]
0o OxO0FF

0x000A

dstt*
0xC445

BrutoBas macka
[TeKyLLlero coctosiHie
npnbopa
0 — HeT cobbITuS,
1 — ecTb cobbITHE:!
6uT 0: NnonHoe
3aKpbITUE,
6uT 1: oBMKEHME Ha
3aKpbITUE,
6UT 2: oBMXKEHME Ha
OTKpbITUE,
ouT 3: nonHoe
OTKpbITUE,
61T 4: aBapusa
npuBoaa,
6uT 5: Nneperpys,
6uT 6:

npockarnb3biBaHNe,
OUT 7: pexum

ynpaBieHus:
1-0y,
0-PY
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OkoHu4aHue Tabnuubi B.1

Appec Ams 3aBoackue
HasHaueHue Tun Ovana3soH P OBEH ACK MpumeyaHue
Modbus (hash) HaCTPOMKKN
KomaHabl ynpaBneHus (3anucb, Modbus: dyHkuma 0x05
CoPn NS BbINONTHEHUS
OTKPbITb 3a4BWDKKY WORD 0x0000 0x1C18 - byHKLMiA 3anncaTh:
CCLS - ans Modbus
3aKkpbITb 3aA4BVKKY WORD Ox00FF 0x0001 0X589B - Nto6oe 3HaYeHMe,
~ OBEH -
OcTtaHoBuTb 3aaBuXKy (WORD Ox00FF 0x0002 OxCDSEt’>F4)C - OX%JE)T:F
C6poc (pnaros WORD|  Ox00FF | ox0003 | CECL -
@BapuinHOro COCTOAHUA 0x2B06

" — MapameTpbl onpefenaoTcs B xoae KanMGpoBKy.

? _ BcriomoraTenbHblil napameTp, 3HayeHne 1 npumMeHsieTcst Tonbko npu innC < 10000.

® _ He N0AAEPKUBAIOTCS KOH(UIYPaLINM CETEBbIX HACTPOEK C COYETAHUSIMI NapamMeTpoB:

—Len =0, PrtY =0, Shit =0;

—Len =1, PrtY =1, Shit =1,

—Len =1, PrtY =2, Shit = 1.

* — ansa npotokona OBEH napameTpbl nmetoT AnvHy 1 6anT.

** — pyyHoe ynpasneHue (PY) — kHONKamMu, pacnonoXeHHbIMW Ha NMUEeBOV NnaHenun npnbopa unm
KomMaHgamu ynpaeneHus no nHrepdericy RS-485;

[AMcTaHuUMoHHOoe ynpasneHue ([Y)— no BHeWHUM curHanam, nocTynarLlwyM Ha BXOAbl YNpaBneHus.
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INlucT perncTpaunm NsmMeHeHUn

Homepa nucroB (cTp. Bcero
Ne ; (e, NIUCTOB Aara Mognuckb
U3MEeHeHus MU3MEH. 3aMeHeH. HOBbIX | aHHynup. (cTp.) BHeCeHusi
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