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Hactosiwiee  PykoBogctBO Mo aKchnyatauum — MpeAHasHavyeHo  ANs  O3HAKOMITEHUS
obcnyxuBatowwero nepcoHana ¢ yCTpOMCTBOM, MPUHLMMOM AENCTBUSI, KOHCTPYKLMEN, TeXHUYEeCKon
aKcnnyataumen u obcnyxvBaHuem npubopa ANS KOHTPONSE WM YMpaBneHus  MosoXeHueM
ucnonHutenbHoro mexanmama MNKM1T, B AanbHenwem no TEKCTY MMEHYEMOTO «npubop».

Mpnbopbl M3roTaBNUBAIOTCS B Pa3fMyHbIX MOAMMMKALMSX, OTIIMYAIOWNXCA APYT OT Apyra TUMOM
Kopnyca, TMNom AOMNONHUTENbLHOro Bbixoda. MHdopmauus o mogudukauusx npubopa 3awwmdpoBaHa
B KOAE MOITHOrO YCITOBHOIO 0003HaYeHus:

nKA1T - X.X

| KoHCTpyKTMBHOE MCNONHeHWe

| JononHutenesHbIi BbIXOA I

KoHcTpykTMBHOE ncnonHeHue:

L1 — kopnyc LWMTOBOrO KpenneHus ¢ pasmepamu 96 x 96 x 70 Mm;

H — kxopnyc HacTeHHoro kpenneHnus ¢ pasmepamu 130 x 105 x 65 mm.
[ononHuTenbHbIN BbIXOA:

| —undpoaHanoroBeI NpeobpasoBaTenb «napameTp-Tok oT 4 0o 20 MA»;
[abapuTHble YepTexu npubopa npueBeaeHsl B MNpunoxexHun A.



1 HasHauyeHue

1.1 O6wume cBeneHus

Mpubop npeaHasHaYeH AN yNpaeneHns 3MeKTPoNpUBOLOM 3aABWXKKM UMW 3aTBopa.
KOHTpOIb NONOXEHWs 3aBWKKM OCYLLIECTBINAETCS MO BPEMEHW NEPEMELLEHNS 3a[BVKKU.
MpuGop No3BONSET OCYLLECTBNSATL CrieayloLimne GyHKLMK:

obecnevyeHne aBTOMATMYECKOW OCTAHOBKWM 3MEKTPONPMBOAA NpU AOCTVXEHWUM 3aABUXKKOW
KpalHero mnornoXxeHus u QOPMMUPOBAHWE CUrHana O COOTBETCTBYIOLUEM KOHLIEBOM
NONOXEHUH;

KOHTPOIb U MHAMKALUMIO TEKYLLIErO NOJIOXEHUSI 3a4BUXKKM B NPOLIEHTAX;

BbIKMKOYEHNE YMpaBreHUs SMeKTPonpuBOAOM C Bblgayen curHana «ABapusi» npu
3aKMMHMBAHUK 3a4BWKEK B NPOLIECCE ABMKEHMUS, XONOCTOM XOA4€e MEXaHU3MOB NpuBoAa Unn
obpbiBe gaTymKa;

COXpaHeHne MHOopMaLUn 0 NONOXEHUN 3aABUXKKM Npu 06ecTounBaHUY;

KOHTPOIb NOMOXeHWs 3aBWKKM (NpW yCTaHOBMEHHOM MoAyre C TOKOBbIM BbIXOAOM OT 4 o
20 mA);

KOHTPOMb U ynpasneHue npusoda Yepes uHtepdeiic ceasm RS-485.

Mpnbop umeeT NATb BCTPOEHHbIX pene: ABa ANna ynpaBneHus nyckaTensmy aneKTponpusoaa
1 TpU ANS BblA@4yn CUrHamNoB O JOCTMXKEHUW KOHLIEBbIX MOMOXEHWUI 3a[BUXKKA 1 cUrHana «ABapusi».
Cxema nopkmntoveHus npubopa npvseneHa B Mpunoxenum b.



2 TexHu4veckue XapaKTepucTtukn n ycnoBus akcnnyartaumm

2.1 TexHU4YeCKMe XapaKTepUCTUKN

OCHOBHbIE TEXHUYECKME XapaKTepUCTUKM npubopa npusedeHsl B Tabnuue 2.1.

Tabnuua 2.1- TexHU4YecKue XapaKTepUCTUKMU

MapameTp

3HayeHue

MuTtaHne

HanpsikeHvne nutaHma nepeMeHHOro Toka ¢ yactoton 47-63 'y

ot 90 no 264 B

HanpsixeHne nutaHmua NOCTOSAHHOrO ToKa ot 20 go 34 B
Bxoabl ynpaBneHus

KonunyecTso BXoAo0B ynpaBreHus 3
MuvHVMManbHas ANUTENBHOCTb CUrHAMNOB YrpaBeHNs 0,1 cek
Bxop ans TpaHccgopmarTopa Toka

BxogHow Tok gaTyvka or0,1002A
XapaktepucTuku npubopa

KonuyectBo pa3psaos LmndpoBoro nHamkaTopa 4
Yucno cnoco6oB onpeeneHusi KOHLEBOTO NOMOXEHUS 3aBVKKM 3

BCTpoeHHble BbIXO4HbIE pene

MakcumManbHbIi TOK, KOMMYTUPYEMBI KOHTaKTamu pene
— ynpaBneHusi UICMOSTHUTENbHBIMU YCTPOUCTBaMU
— ynpaBrneHust yCTpoCcTBaMm curHanmusaumm

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




OKOH4YaHue Tabnuubl 2.1

MapameTp | 3Ha4yeHue
UHtepdenc RS-485
CkopocTb 06MeHa oT 2400 £0115200 6uT/c
[nuHa nuHumM cBSA3n 00 1000 m
TOKOBbIW BbIXOA

3HayeHue ToKka, COOTBETCTBYHOLLEE 3aKPbITOMY NMOMOXEHMIO 4 mA
3HayveHne Toka, COOTBETCTBYIOLLEE OTKPbITOMY MOJIOXKEHNIO 20 MA
[nvHa NuHUKN cBA3KN 00 100 m
HanpspkeHue nutaHus (BHewHee) o1 100030B
XapakTtepucTuku kopnycoB (rabapuTHble pa3mMepbl M cTeneHb 3alUThbl):

— HaCTeHHbIN H 130 x 105 x 65 mm, IP44

— wuToson L1 96x96x70 mm, IP54*

NMpnumeyaHue * — Co CTOPOHbLI NepegHen naHenu.

2.2 YcnoBusa akcnnyatauuu

MpuGop nNpefHa3HauYeH Ans UCMONb30BaHUS B CIeAYIOLLMX YCIOBUSX OKPYXaKoLLEN cpedbl:

TemnepaTypa oKpyxatoLlero Bo3gyxa oT muHyc 20 go +70 °C
OTHocUTEeNbHasi BNaXXHoCTb Bo3ayxa (npu Temnepatype 35 °C) He 6onee 80 %
ATmocdepHoe aaBneHne oT 86 go 106,7 klMa




3 YctponcTBo u paboTta npubopa

3.1 ®dyHKUMoHanbHasa cxema npubopa

dyHKUMOHanNbHasa cxema npubopa npuBegeHa Ha pucyHke 3.1.

Mpubop cocTouT na:

—  Tpex BxofoB ynpasnexus (Bx1, Bx2, Bx3);

—  BXOAa And noAknioyeHus TpaHcdopmMaTopa Toka (Bx4);

—  BroKOB MHAVKALUM 1 yNpaBrieHus;

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

—  Bnoka KOHTPOMs NUTaHus;

—  brioka ynpasnenus (BY);

- MHTepdenca cBasm ¢ KomnbloTepom RS-485;

—  MOAynb CO CTaHAApPTHbIM TOKOBbIM BbIXoAoM OT 4 go 20 MA (ans npubopos MKIM1T-I).
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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
BHELLUHUMW YNPaBnsoWMMN CUrHANamm.

K Bxogam npr6opa MoryT 6bITb NOAKMIOYEHDI:

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

—  YCTPONCTBa aBTOMaTVKW, UMEeKLLNe Ha BbIXOAe TPaH3UCTOPHbIE N-P-N-KIOYM C OTKPbITbIM

KOMNNEKTOPHbIM BbIXOAOM (pUCyHOK 3.2, 6);

2] Gron

a) 6)

PucyHok 3.2

YnpasneHve Nnpubopom MOXeET OCYLLECTBNSATLCA B ABYX PEXUMAX:

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

—  AUCTaHUMOHHOe ynpaeneHve (AY)— no BHeLWHUM curHanam, NocTynatoLmm Ha BXOoAb! yrpaBneHus.
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Bo3MoXHbIE BapuaHTbl yNpaBreHus, KoTopble 3aaatoTcs B Mapametpe ConsS, nepeymcneHbl Hxke.

A — anga ynpasneHus mucnonbayoTes Tpy koMmaHabl — «OTKP», «3AKP» n «CTOl». BknioveHne
COOTBETCTBYIOLLETO BbIXOAHOIO YCTPOMCTBA NpoucxoauT npu noctynneHum komaHabl «OTKP» unm
«3AKP», a npekpallaetcs npu noctynneHnn komanabl «CTOlM». OnuTenbHOCTb KOMaHAbl AOMKHa
6biTb 0T 0,5 40 1,9 C.

B - aona ynpaBneHus wucnonb3ytiotcs aABe komaHabl — «OTKP» n «3AKP». YnpaBneHue
npoucxoauT Bo BpeMms AencTeust 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, uTo «b», HO HU3KUIA ypoBeHb Ha Bxoge «CTOlM» onpepenset Y.

O — aBym BHelwHuUM Bxogam npubopa («OTKP» n «3AKP») HazHa4yeHbl (OYHKLMWN BbIKIOYEHUS
ynpaBreHusi OT COOTBETCTBYHOLUMX KOHLEBbLIX BbIKMYATENEN UMK BbIKIOYaTenen MydTbl MOMEHTA.
[onyckaeTcss Mcnonb3oBaHWe M HOpPMarbHO-3aMKHYTbIX (ConS = 7), U HOpMarbHO-Pa3oOMKHYTbIX
(ConS = 6) KOHTaKTOB.

MpuHUMN dyHKLMOHMPOBaHUs npubopa B BapuaHTe [ cneayowmii:

Bo Bpemsi gencTBusi KOMaHObl Ha OTKpbITME BkM4YaeTcss pene PLl, 3anyckaeTcs OTKpbITUE
3aaBwxkun. [Npu noctynneHun curHana Ha Bxod «OTKP» (BbiBog 14 knemmHuka npubopa) pene P1
BblKMOYaeTcs, BKoyaeTcs pene P4. 3axuraercs 3eneHbin cBeTOAMOAHbIM uHamkatop «OTKP».
Takum o6pasoMm, curHan Ha Bxode «OTKP» BbiknoYaeT OTKPbITUE 3a4BWKKM U BKIOYaeT
CUrHanM3aumio OTKPbITOrO NMOMOXEHUS.

Bo Bpemsi gencTtBusi komaHabl Ha 3akpbiTwe BkoyaeTca pene P2. 3anyckaetcsi 3akpbiTue.
Mpu noctynnenun curiana Ha BxoA «3AKP» (BbiBoa 13 knemmHuka npnbopa) perne P2 BbiknovaeTcs,
BkntovaeTca pene P5. 3axuraetca ceetoamoaHbin uHamkatop «3AKP». Takum ob6pasom, curHan Ha
Bxofe «3AKP>» BbIKMOYaeT 3aKpbITUE 3a4BUXKKM U BKIHOYAET CUTHANM3aLUmio 3aKpbITOrO NMOSNOXEHUS.

CurHan Ha Bxofe «3AKP» npu oTkpbiTuM u curHan Ha Bxoae «OTKP» npu 3akpbitum —
He BMUSIIOT Ha paboTy npubopa.



Mpu ogHoBpemeHHoW nogave komag «OTKP» u «3AKP» B pexume 1Y npubop vHauuupyet
HEeoAHO3Ha4YHOCTb MUraHVeM ABYX CBETOANOAHBIX UHANKATOPOB « 4» U «P>».
Bo3MoxHble BapuaHTbl ynpaBneHus npusedeHsl B Tabnuue 3.1.

Ta6bnuua 3.1 — BapuaHTbl ynpaBneHusi npu6opom

BapuaHTbl ynpaBneHusi npuéopom
Py oy

3HaueHus napameTpa ConS

=|w( oo > | >

A GIENTMINI )
DB (o o;(>|>| |

3.2.2 Bxopa ansa nogkno4veHus TpaHcdopmatopa

Bxog anst nogkntoyeHus TpaHcdopmatopa — Bxom 4 — npegHasHayeH Ons KOHTPOMsS Toka
npuBoda W MNocreayolwero CpaBHEHNS ero 3Ha4yeHUs C YCTaBKOW OTKMYeHUst anektponpusoga. K
Bxogy 4 nopknitoyaetcs BTOopudyHas obmoTka TpaHcdopmatopa Toka (pucyHok 3.3). B kayectBe
TpaHcdopmaTopa Toka MOryT ObiTb MCMONb30BaHbl CTaHA4apTHble usgenusa Tuna T-0,66 pasnuyHbIX
npov3BoanTenen.

BHumaHue! [Ins paboTel npubopa nogknoyeHne TpaHcgopmaTopa Toka 06s3aTenbHo.
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®dasa

Odatuuk |22 j
Obwmin |23

K anexkTponpueoay
PucyHok 3.3

[Mockonbky MOLLHOCTM 3nEKTPONPUBOAOB (a, criegoBaTenbHO, M TOKM B LENSX WX NUTaHUs!)
pasnuyHbl M WUMET [OCTAaTOMHO LWMPOKUA Auana3oH, TO TpaHcdhopmaTop Toka BblbupaeTcs
nonb3oBaTeneM Ha OCHOBaHWW MapamMeTpoB ABUraTens 3reKTponpuBoda M B KOMMMEKT MOCTaBKU
npubopa He BxoauT. KoadcpuumeHT TpaHcdopmauuu BbIGUpaeTcs MO 3HAYEHUK TOKa KOPOTKOro
3aMblkaHusi (MakcMmanbHO BO3MOXHOrMO TOKa), NMpu KOTOPOM TOK Ha BXxofe npubopa cocTaBuT He
6onee 2 A, n 3aHocuTcsa B napameTtp trSC (cm. Mpunoxenune B). BeibupaTe TpaHchopmaTop Toka
cnepyeT, pyKOBOACTBYSACh AaHHbIMUW, NpUBeAEeHHbIMU B Tabnuue 3.2.
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Ta6bnuua 3.2

Pa6ouuit Tok B 06MOTKe TOK KOpPOTKOro TpaHcchopmaTop KoadhdpumumeHt trsSC
aBuraTtens 3amMbiKaHusA, 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
orl1l5p0025 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
or 500075 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

JNlormyeckuin  6nok KOHTpPoONs Toka MpPUBOAA MNpeAHasHayeH Ans OonpefeneHvus TekyLlero
COCTOSIHUS 3aABWXKW (OBMXEHWE, OCTaHOB MIM aBapusl) MO 3HavyeHWo Toka B uenu. [MpuaHakom
OBWXEHUS ABNSETCA Hanm4ymne Toka Harpy3ku Ha Bxoge 4.

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

[MpeBbiWweHne Toka npvBoAa 3HayeHusi, 3agaHHoro B CurA (pucyHok 3.4), B 3aBUCUMMOCTU OT
Apyrux ¢akTopoB, MOXET CBUAETENbCTBOBATD!
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— 0 Havane ABWKeHWs 3aABWkKku (pasroH). B aTom cniyvae npeBbilieHVe Toka 0bycroBneHo
MycKOBbIM MOMEHTOM ABuratens. [nuMTenbHOCTb MYCKOBOrO MOMEHTa onpegensieTcs
napameTpoMm intS, B Te4eHne KOTOPOro KOHTPOSb TOKa He BbIMOMHAETCS;

— 06 oKoHYaHuM OBWXeHWs 3aABWKKM (ynop). B aTom cnyyae npesbilleHne Toka 06ycrnoBneHo
nmbo dusnyeckum orpaHudeHwem xopa pAsuratens nubo 3aknuHWBaHWMEM ero Bana.
[onyctumasi AnuTenbHOCTb TakKOro pexuma xoda onpegensiercsa napametpom intA. Mo
OKOHYaHWM WHTepBana intA ynpaBrneHvVe 3aABWXKOW MNpeKpallaeTcs W BbINOMHAETCS
aHanu3 ee TeKyLLero NonoXeHus.

| A _
CurA /\

o

~Y

P1

—1>

-y

PucyHok 3.4
3.2.3 KoHTponb nutaHus

KoHTponb nuTaHusi No3BonsieT npu nponagaHuy NUTaoLWeEro HanpskKeHUst Nu ero NafeHun Huxe
MWHMManbHOrO YPOBHS AuanasoHa MUTaHWA NpekpaTuTb yrnpaBreHve SMekTPonpuBoAOM U BHECTU B
3HeproHesaBMCHMYyl0 NamMsATb npubopa 3HayYeHUe MOMOXEHUs 3adBWXKM, oTobpaxaemoe Ha
uncppoBom nHaukaTope.

Mocne wpeHTMdUKaumm cobbiTA nponagaHvsa nuTalowero Hanpsxkenus BY  BoinonHseT
crieqytolume AencTeus:
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—  oTknoyeHne LUK,

- nepeBop BbIXOAOB ynpasreHus B cocTosiHue «BblK1»;

—  COXpaHeHWe TEKYLLEero nosoXXeHUe 3aaBUKKY;

—  OTKIHOYEHME KHOMOK NNLIEBOM NaHenu.

Mocne umpeHTUdUKauum cobbiTUS BOCCTAHOBMEHUSI NUTalOLEero HanpsbkeHuss BY BbinonHseT
crnegyowime AencTeums:

—  BOCCTaHOBIIEHUE TEKYLLEro NONoXeHNe 3aABUXKKY;

—  BKJIIOMEHME KHOMOK NNLIEBOW NaHenu.

-  BkNoYeHue LUU;

—  NepeBOA BbLIXOAOB YMpaBlieHUsSI B COCTOSIHME, COOTBETCTBYHOLLEE COCTOSIHUIO BXOOOB

ynpaBneHus.

3.2.4 YeTblpexpa3psaaHbi LM poBoN MHAUKATOP

B pexunme «PABOTA» w4eTbipexpaspsaHbii UMGPOBON WMHAMKATOP OTOOpakaeT BENUYMHY,
3aBU1CSLLYIO OT 3Ha4yeHust napameTpa indi (cm. Mpunoxexue B):

— 0 — NpOLEHT OTKPbITUS 3aABUXKY;

— 1 - cekyHA OT 3aKpbITusi;

— 2 - 3HayeHue TOKa NpusoAa, nocTynawLiee Ha Bxog 4.

B pexume «NMPOrPAMMNPOBAHUE undposoi uHaukatop otobpaxaeT:

—  HasBaHue rpynnbl NapameTpos;

—  HasBaHve napameTpa;

—  3HayeHue napameTpa.

3.2.5 BbIxogHble ycTpoUcTBa

B npubope nmeeTcs NATb BbIXOAHBLIX YCTPONCTB (BY) — anekTpoMarHUTHbIX pene ¢ HopManbHO
pa3oMKHYTbIMWU KOHTakTamu. [log BO3OenCTBMEM YNPaBRslOWMX CUrHamoB, MOCTynawowmx oT BY,
BbIXOAHblE YyCTponcTBa obecneumBaloT paboTy BHELWHMX YCTPOWCTB W Lenen curHanmusaumu
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crieqytoLmm obpasom:

- Pl-pene, ynpaenswowee Uenbilo MNUTaHWA MyckaTens WU HenocpeacTBEHHO
3MEeKTPONPUBOAOM 3aJBWDKKN Ha OTKPbITUE;

— P2-pene, ynpaenswowee Uenbld NUTaHWA MyckaTens WM HEMoOCpPeACcTBEHHO
3MEeKTPONPUBOAOM 3a[BWKKN Ha 3aKpbITUE;

- P3 - pene, ynpaBnsioLLee Lenbio curHanMsaumm «Asapusi»;

— P4 - pene, ynpasnsiowlee Uenbio curHanuaaumm «OTKpbITOE NMOoXeHne»;

—  P5 - pene, ynpasnsioLiee Lenbio curHanusaumm «3akpbiToe NOnoXeHne».

3.2.6 bBnok ynpaBneHus

BY npepHa3HaveH ons o6paboTky NOCTynaloLWmMX Ha HEro CUrHanoB, MHAMKaUMU NapameTpoB u
hopMMpPOBaHNA YNpasnsoLLMX CUrHaNoB A4S BbIXOAHbIX pene.

[MockornbKy He BCe TwUMbl 3aABWKEK BbIAEPXMBAIOT MEXaHUYeckne neperpysku npu AOCTWKEHUN
KpaniHero (KOHLIEBOro) MOMOXeHWs, YTO MOXET NPUBECTU K MOBPEXAEHNIO UX Y3MOB UM Pa3pyLUEHWIO
camoVi 3aABWXKM, a TawkKe W3-3a KOHCTPYKTUMBHbIX OCOBEHHOCTEN 3afBWXKEK, He VMEeILMX
OrpaHMYeHUss B MOMHOCTbIO OTKPLITOM MonoxeHun, BY nossonseT aBToMaTM4ecku OTKNoYaTb
aneKTpoABuratenb Npu AOCTUXKEHWU 3aABWXKKOW KOHLLEBOTO NMONoXeHus 6e3 NprMeHeHWs KOHLEBbIX
BblKMoyaTenen. [ina atoro B npubope 3agaeTca cnocob onpegeneHvs KOHLEBOTO MOMOXEHUS
3aBWXKKM C MOMOLLbIO NporpaMmMmmpyemoro napametpa PrES (cm. Mpunoxexue B).

Mpn PreS = 0 koHueBble NonoxeHus (pUcyHok 3.5, a — onpeaeneHne OTKPbITOro MOMOXEHWS,
pucyHok 3.5, 6 — onpeaeneHue 3aKpbITOrO MOMNOXEHWS)) ONPEeAEensAlTCA NPU BLIMOMHEHUU ABYX
YCrOBWIA:

- npeBbILLIEHMEe TOKa NpuBoaa Ha Bxoae 4;

—  3HayeHue BpeMeHU XoAa 3aABWXKKN HAXoOQUTCs B MHTepBane, onpeaenseMom napameTpamu

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

OTO0T cnocob onpederneHusi KOHLEBOTO MOMOXEHUS MPUMEHSAeTCs ANA 3aABWXKEK U 3aTBOPOB,
MexXaHW4yecKkne napameTpbl KOTOPbIX MO3BOMAT OCYLWECTBMAATL MOMHOE 3aKkpbiTMe U OTKPbITME
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C foXaTuem B KOHLUEBbIX MONoXeHusx. Bpems poxatus onpepensieTcs napameTpoMm intA.
MuHuManbHoe BpemMsi Mexay ABYMSI KOHLEBBIMW MOMOXEHUAMM, 3agaeTcs B napameTtpe innk u
[OIMKHO BbITh HECKOBKO MeHbLLE BpeMEHU, onpeaensieMoro napameTpom innC.

MakcumanbHoe Bpems, 3ajaBaeMoe B napameTpe innH, gomkHO ObiTb Heckonbko Oorblue
3HaveHusa napameTpa innC.

MapameTtpsbl innC, innL n innH onpegensioTcs aBTomatuyeckn B pexvme «Kanmbposka Cinn»
npu HacTporke Npubopa Ha KOHKPETHbIM 00BbEKT ynpaeneHus (cm. n. 6.2.5).

BHumaHue! BpemeHHasa 06nacTb NpUMEHeHNs 3aBWKEK C MOSTHbIM BPEMEHEM X0[a — He MeHee
5 cekyHA

|1\.\H AL AL AH |jL.\H AL AL AH

CurA /\ CurA /\

N— |~ N |

r

P1

dowamue | doxamue
! P2

-

, LntA 1T . Linta 17}
100%/ .
1
.

L
t

a) 6)
PucyHok 3.5
Mpn PreS = 1 OTKpbITOE W 3aKPbITOE MOMOXEHWEe 3aABUXKW ONpeaenseTcs npu BbINOMHEHUN
OBYX yCrnoBui (pUCyHok 3.6):
—  MpeBbllWEHNEe 3HaYeHVsA Toka npuBoaa Ha Bxope 4;
—  3HayeHWe BPEeMEeHM XOAa 3aABWXKN HAXOAUTCH B MHTepBarne, onpeaensieMoM 3HaveHUsAMu
napametpoB innL ninnH (AL =innC —innL, AH =innH —innC).
16



Mpu 3akpbiTun (pucyHok 3.6, 6) nonb3oBaTenb MOXET 3afdaBaTb BpeMsi Aoxatus (mapameTp
intA), Npy OTKPLITUM BpeMS JoXaTus, 3agaHHoe B napameTpe intA, He yuntbiBaeTcs (pucyHok 3.6, a).

OT0T cnocob onpeferneHusi KOHLEBOrO MOMOXEHUs MPUMEHSIETCSt ANs 3aBWXEK U 3aTBOPOB,
[onycKawLMxX N0 MexaHW4YeCcKUM napameTpam BbIMOSHATL NIIOTHOE 3akpbiTe (C JoXKaTueM), HO He
MMeILLMX yropa B KpaiHEM OTKPbITOM NonoxeHun (6e3 goxatusi).

| AAH

AL 1A AL AH

CurA

CurA /\

——

P1

\o% t a1}
2 v dcu«amue:
P2 i
» r
a) 6)
PucyHok 3.6

Mpn PreS = 2 — pexum paboTbl 6e3 goxatna. OTKPbITOe W 3aKPbITOE MOMNOXEHWE 3aABWKKM
onpeaenseTcs Npy BbINOSHEHUN ABYX YCIOBUN (PUCYHOK 3.7):

npeBbIlLEHNE 3HaYeHnst Toka NpuBoAa Ha Bxope 4;

3HaYeHVe BpeMeHW xoAa 3afBWXKW HaxoauTCa B MHTepBare, onpeaenseMoM 3Ha4YeHUsaMn
napameTtpoB innL u innH (AL = innC — innL, AH = innH — innC), pucyHok 3.7, a —
onpefeneHne OTKPLITOrO MOSIOXEHUs,, PUCYHOK 3.7, © — onpegeneHne 3akpbITOro
MOSOXEHUS.
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CurA /\ CurA /\

0, t t
P \o% 100%/ P2 0%
x x
a) 6)
PucyHok 3.7

Mpy OTKPBITUM U 3aKPLITUM BPEMS A0XaTUS, 3alaHHOE B NapameTpe intA, He y4YuTbiBaeTCs.

OT1OT cnocob onpeaeneHns KOHLLEBOrO NMOMOXEHWS NPUMEHSETCSA AN 3aABUXKEK U 3aTBOPOB, He
[JOonycKaloLmMX Mo CBOMM MeXaHWYeCcKMM napameTpam neperpysky npusoga, kotopas MOXeT NpuUBecTu
K BbIXOZlY €ro U3 CTPOS UMW Pa3pyLUEHUIO 3a[BUKKM.

Mpu PreS = 2 He ponyckaeTcs ABWXKEHNE K KOHEYHOMY MOMOXEHWIO 3a4BWDKKM, €CININ OT TEKYLLEero
NONOXEHUs 3afBWXKA CyMMapHO BpeMs XOAa fnocrne ocTaHoBa 3aaBwxkku (intP) v gnutenbHOCTb
NycKOBOro MoMeHTa (intS) npesbILLaloT OCcTaBLUeecs Bpemsi Xxoaa.

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

Ecnn 3apBwxka (unv 3aTBop) Mocrne npekpalwieHusi nojadu curHana ynpasfeHusl, B cuny
KOHCTPYKTUBHbIX OCOBGEHHOCTEN, MPOAOIKAET HEKOTOPOE BpeMsi ABUraTbCsl MO WMHEpUMU, TO Ans
COXpaHeHWsi [OCTOBEPHOM MHGOPMaLUK O NOSOXEHUN 3a4BUXKKM HEOOXOAMMO BbINOMHUTL KOPPEKLMIO
ee TMOroXeHUsl, YTO OCYLIEeCTBNsIeTCs C rnomollbio napameTtpa intP (cm. lMpunoxenve B): nocne
BbIKIIOYEHNST YrpaBrieHUs1 NMpUBOAOM MNpuBoOp CKOPPEKTUMPYET TeKyllee MONoXEeHe 3aOBWXKKM Ha
BENUYMHY, OnpeaeneHHyo napameTpom intP, B HanpaBneHu1, B KOTOPOM NepemMellanach 3afBukKa.

18



Mpumeyanune — [Npu BKMOYEHUN peBepca NpU ABWXEHUW 3a[BWKKM MO MHEPLIMWM MOrpeLlHOCTb
NO3NLIMOHMPOBAHNA MPUBOAA MPAMO MPOMOpLMOHaNbHa BPEMEHW [ABWXEHUs no uHepuuu. Ans
MCKIMIOYEHNs1 3TOM MOrPEeLIHOCTM peKoMeHOyeTCsl ycTaHaBnuBaTb Bpemsi 3anpeTta pesepca (intr)
00NbLNM UMK paBHBIM BPEMEHU ABVDKEHNS MO MHEPLIMA.

BHumanue! Mpu ynpaBneHun ¢ nomoLlbio kKomanabl CSet (YCTaHOBUTH 3aABWXKy B 3aaHHOe
NOMNOXeHNe): — AoXKaTUS He NPOU3BOAUTCS, 1 BPEMS Ha J0XaTue He yYuTbIBaeTCs;

— nepeMelleHVe B 3adaHHYl0 TOYKy oTpabaTbiBaeTcs C y4eTOM KOpPEeKUMU BpPeEMEHW
X04a mnocne ocTaHoBa 3aABWxKW intP. YnpasneHve 3aaBukkon npekpaliaercs A0 nepemeLleHus B
3aJaHHyI0 TOYKY 1 oTpabaTbiBaeTCs B Te4EHME BPEMEHW, 3a4aHHOro B napameTpe intP.

BY dopmupyeT curHan «ABapusi» B criyyasx:

—  3aKNMHMBaHWE Bana anekTponpusoda (neperpyska) NpoucxoauT, ecrim ¢ MOMEHTa cTapTta
3a[BWKKV MPOLLISIO BpPeMs intS, a 3HaveHne BpeMeHu xoAa 3aABWKKM He JOCTUITIO 3HAYeHUs,
3agaHHoro B innC, n TOK MpuWBOAA, 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 Xo[ Bana anekrTponpueoda (nMpockanb3blBaHUE) MPOUCXOAWT, ecnu
3HayeHWe BpeMEHW XOA4a 3aABWKKM NPEeBbICUNO 3HayYeHne innH, a curHan o NpeBbILeHNN
TOKa npuBoda He noctynun (cMm. pucyHok 3.9, AL =innC —innL, AH =innH —innC);

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

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

nHavkaTopbl «ABapusa» un «[lleperpyska» Mpu 3aknMHUBaHWM, «ABapus» KN «CKOMbXeHne» npu
npockanb3biBaHn1, «ABapusi» npu obpeiBe gaTtumka (cm. n. 3.3.2.1).

CEPOC
CHuMaeTcsa curHan «ABapusi» ONIUTENbHbIM HaXaTUeM KHOMKM E pacrnosnoXXeHHON Ha N1LEeBO
naHenu npubopa unv nogayen CooTBETCTBYOLLEN KOMaHAab! No nHTepdeincy RS-485.
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PucyHok 3.9
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BY BbINOMHAET (OYHKUMIO KOHTPOSSi PEBEPCUBHOTO OBVDKEHUsI 3aABWKKW. [pu monyyeHur komaHgbl
HEeMeOEHHOW CMEHbI HaNPaBIEHWs ABVKEHWSI 32[BIKKW BbIMOIHSIOTCS CNeAyoLLIME AENCTBUS:

—  OCTaHOB 3aBWXKM;

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

—  Bblgaya KomaHabl ynpaBreHust.

Mpu3Hakom O0TpaboTKM 3a4ePXKKU PEBEPCUBHOIO BKITIOYEHNS SIBNSIETCH OAHOBPEMEHHOE MUraHue
cBeToanoaHbIX nHaukaTopoB «OTKP» 1 «3AKP».

I'Ipumeqal-wle - anI BKINKOYEHUN peBepca npu ABMXEHUU 3aABUXKU NO MHEePUUU NOrpellHOCTb
NO3ULIMOHNPOBaHNA NpMBOAa MNPSAMO MNPOMOPLUMOHANbHa BPEeMEHU [ABWXEHUs no uHepuun. [Ons
MCKIMIOYEHNST 3TON MOrpeLLUHOCTH pekoMeHayeTCA yCTaHaBnMBaTb BpeMs 3anpeta pesepca 6onbwnm
nnu paeBHbIM BpeMeHU ABWXeHNA No nHepunn.

[nsa AMCTaHLUMOHHOTO KOHTPONS MOSIOXEHUS 3aABWXKKM WMM 3aTBOPa MOXET MCMoNb30BaTbCH
nHTepderic RS-485 npubopa unu no xenaHuio Nonb3oBaTens MOXeT OblTb YCTaHOBMEH MOAYIb,
obecneyvBaloLWMn CTaHAAPTHBIA TOKOBbIA curHan oT 4 o 20 MA, NMUHENHO yBEenuUUUBAIOLLMIACA OT
NOMHOCTBIO 3aKPbITOrO A0 MOMHOCTBLIO OTKPLITOro NONoXeHus (pucyHok 3.10).

[na KoppeKkuMn HWKHEW M BEepXHeW rpaHul, Toka npeAHas3HayeHbl napameTtpbl Curkl u CurH,
COOTBETCTBEHHO (cM. Mpunoxexue B).

Onsa nutaHna TokoBow netnu (ans npubopos [MKIM1T-l) TpebyeTca BHELWHWIA UCTOYHMK NUTaHUS
(MM), HanpskeHVWe KOTOPOro PaccyMTbIBAETCH C Y4E€TOM COMPOTUBIIEHWUS HArpyskv MpuUeMHUKa
curHana (pucyHok 3.11) cneaytowmm obpasom:

Umin <U< Umax;
Umin =7,5B + 0,02 A x Ry;
Umax = Umin + 215 B
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Tox, mA

0
PucyHok 3.10 PucyHok 3.11

Ecnn HanpsikeHve umetowlerocss UCTOMHWKa npeBblwaeT Uma, TO B LeMb TOKOBOW NeTnu
HeobxoaMMO  BKMIOYUTL  AOMNOMHWTENbHBIN  pe3uctop Rp. ConpoTuBneHne [ONOMHUTENLHOroO
pesuncTopa onpeaenseTcs no crneayowmm dopmynam:

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

MoLwHocTb pesucTtopa P onpegensieTcs u3 ycnosusi P = 8 x 10™ x Rp.

Mpumeyanne — [Ina MOBbILEHWS MNOMEXO3ALLMLLEHHOCTN TOKOBOrO BXOAA PeKoMeHAyeTcs
napannenbHO BXOAY YCTaHOBUTb koHaeHcaTop Tuna CP-K10-17-1,0 mk®.

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

NHdopMaLmOoHHbIi 0OMeH JaHHbIMM  MOXET OCYLLeCTBNATbCA Mo npoTokonam Modbus
RTU/ASCII unn OBEH.

Bei6op npoTtokona obMeHa AaHHbIMU B NpUbope BbINOHAETCSH aBTOMaTUYECKH.

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

Mpubop mnsroTaBnnBaeTcs B MNacTMaccoBOM Koprnyce, NpefHasHayYeHHOM AMS LMTOBOro Uiu
HaCTEHHOro kpenneHus. [abapuTHbIN YepTex npubopa C yCTaHOBOYHbIMU pa3mepamu NpuBedeH B
Mpunoxerun A.

[insa yctaHoBku Npnbopa Ha 06bekTe B KOMMMEKT NOCTABKN BXOAAT KPEneXHble 3MeMeHTbI.

B oTBepcTMsiXx NoaBoAa BHELLHMX CBSI3el YCTaHOBIEHbI PE3MHOBbIE YMNOTHUTENM.

Ha nuvueBow naHenu npubopa pacnonoXeHbl KnaBuaTtypa ynpasreHusi npubopom, umdpoBom
MHOMKATOP W TOYeYHble CBeTOAMOAHble WHAMKaTopbl. Ha pucyHke 3.12 nokasaH BHEWHWA BuA
nuueBon naHenu npubopa.

Ha 3agHelt naHenu y npubopoB LMTOBOrO KPEnieHns HaxXoanTCs KNEMMHVK ANA NOACOEANHEHUS
BHELLHUX CBA3eW (OaT4YMKOB, BbIXOAHbIX Lenel u nuTaHus)). B npubopax HacTeHHoro Kpennexus
KNEMMHUK PacnosioXeH nog BepXHEN KPbILLKOW.

3.3.2 WUHaukauusa v ynpaBneHue

YeTbipexpa3psaHbii  UMMPOBOM  UHAMKATOP NpedHa3HayeH [Ans OTOOpaKeHUs 3HauyeHui
N3MepsieMbIX BEMUYMH 1 (OYHKLMOHAMNbHBIX NapaMmeTpos npubopa.

3.3.2.1 CBeToanoaHble MHOUKATOPbI U UX Ha3HaYeHne

MHOVKaTOpbI «<», «>»:

—  MOCTOSIHHBIM CBEYEHNEM UMM MUraHWEM MOKa3bIBaOT HaNpaBneHVe NepemMeLLieHNs 3aaBIDKKY;

—  OAHOBPEMEHHbIM MWraHMeM CUrHanmM3MpyloT O 3anpeTe BbiAayu YNpaBrieHUst Ha 3aABUKKY
Ha BpeMms «3anpeTa peBepCUBHOrO BKITOYEHNS»;

—  OAHOBPEMEHHbIM MUraHuem CUrHanu3upyloT O4HOBPEMEHHYyl nopady komang «OTKP»
n «3AKP» B pexume Y.
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PucyHok 3.12
MHamkaTopbl «3AKP» 1 «OTKP» MNOCTOSHHBIM CBEYEHMEM CUTHaNM3VWPYKT O [OOCTWXKEHUN
COOTBETCTBYIOLLMX KOHLIEBbIX MONOXEHUI 3aBWKKN.

OpHoBpeMeHHoe MuraHue cBeToamoaHbix uHAMkatopoB «OTKP» u  «3AKP»
OTpaboTKMN 3a0EPXKKN PEBEPCUBHOIO BKITHOYEHWS.

OpHOBpeMeHHOe MuraHwe uHaukaTopoB «ABapuss» W «[leperpyska» curHanusupyetr o
aBapuUMHOM CUTyaunn — 3aKIMMHUBAHU.

OfHOBpEMEHHOE MUTaHUe MHAMKATOPOB «ABapus» U «CKOMBXKEH» — Npy aBapuiHON CUTyauum —
npockasb3biBaHUM.

Mwuranve nHamkaTopa «Asapus» — npu obpbiBe AaTymKa.

— npu3Hak
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NHavkaTtop «Y»:

- NOCTOSAHHO CBETUT — TEKYLLUWI pexum ynpasneHuns — Y;
—  MOCTOSIHHO NOralleH — TEKYLUWIA pexum ynpasneHuns — PY;
- MuraeT — npubop HaxoanTcs B pexume «Kannbposka.

Buumanue! OOHOBpPEMEHHOE CBEYEeHME BCEX MHOMKATOPOB MMM MWUTaHUst CBETOAMOAHBIX
MHOMKATOPOB, He OMuCcaHHble Bbllle, CBUAETENbCTBYOT O Bbixoae npubGopa u3 cTposi. Tpebyetcs
obpalleHne B CEPBUCHbI LEEHTP.

3.3.2.2 KHonku ynpaBneHus

HasHaueHwne kHomnok B pexxume «PABOTA»:

- KHOMKa «anuTenbHoe HaxkaTtue» — Bxog B pexum «NPOrPAMMUPOBAHUE»;
—  KHOMKa e nogava KOMaHbl Ha OTKPbITUE 3a[BWXKWU, €CIU BKIoYeHo PY;

- KHOMKa — nofaya KoMaHbl Ha 3aKpbiTUE 3aABUXKKU, eCrn BKNoYeHo PY;

- KHorKa [ET01 — nogava KOMaHAbl Ha OCTaHOB 3aABWKKW, €Cnu BKoYeHo PY.
EPOC
- KHOMKa E «ONUTENbHOE HaXaTne» — CHATUA CurHana «ABapusi».
>
~
N e, — CGpOC TEKyLLero nornoxeHna 3a0BUKKN B MNOSIOXKEHUE «3aKpbiTa».
-

NPOT.
- KOMOWHaLSA KHOMOK

~
- KkombuHauwWsi KHOMOK n [0% — c6poc TeKyllero NMONoXeHWst 3aABWXKU B MONOXeHWe
«OTKpbITa».

EPOC.
nPor. ot
—  KOMBWHaUMS KHOMOK 1 L9 — nepekIioveHne pexnma ynpasneHuns «PY»/ «JY».

CEPOC
- CO4YEeTaHue KHOMOK E + [ + NepeBoOAUT NPUGOP B PEXUM TEXHOMOMMYECKOrO
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TeCTUpOoBaHMA: BKIMKYaKTCA BCe BY wu nonHaa 3aceBeTka uHAMKauumu. Bbixog u3 pexuma
OCyLLeCTBAeTCA TOJIbKO C6pOCOM nNTaHuA.

BHumaHue! [Npu noaknioyeHHOM obbekTe ynpaBneHna KaTteropudecku sanpeliaeTca Bxo4 B
TEXHONOMMYECKUIN PEXNM.

HasHaueHwue kHomnok B pexxume «[MPOMPAMMNPOBAHUE» onucaHo Huxe.

KHonka :
—  MepexopA Ha CreaylLnin ypoBEHb MEHIO B PEXMME «MPOCMOTPa»;
—  BbIXOA, B PEXWM «MPOCMOTPa» C COXPaHEHWeM BbINOMHEHHOW KOppeKuMn napametpa B
pexumMe «pefakTUpoBaHUS;
—  dwmkcaums nonoxeHun «3akpbita» (CLS)/«oTkpbiTa» (0Pn) B pexume «Kannbposka Cinn».
-
~
KHonka Lo :
—  BbI6Op Nporpammupyemoro napaMmeTpa U3 cnucka napamMeTpoB B NPsSIMOM HanpasBneHun B
pexunmMe «npocMoTpa;
—  M3MeHeHWe 3HauveHus napameTpa.
¥
KHonka L34 ;
—  BbIOOpP Nporpammmpyemoro napameTpa u3 cnucka napameTpos B 06paTHOM HanpasieHn B
pexunmMe «npocMoTpa;
—  V3MeHeHVe 3HayeHus napameTpa.

CEPOC
KHonka E npefHa3HayeHa:
—  BbIXOA Ha NpeapbIayLLNA YPOBEHb MEHIO;
- BbIXOA B PEXWUM «MPOCMOTpa» 6e3 COXpaHeHWs BbIMOSIHEHHOW KOppEKUUM napameTpa B
pexuMe «pefakTUPOBaHUS»;
- npepblBaHue pexuma «Kanubposka Cinp».
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KOM6|/|Hauvm KHOMOK . Ii

hbmKcupoBaH1e KoMaHAab!l 3aKpbITUA B pexume «Kanubposka Cinn;
- nepexog B pexum «Kanubposkax» ana rpynn Cinp unm Cinn B pexume «npocMoTpa.
-y
Fa
n [ — chrkcpoBaHme komaHab! OTKPbITUA B pexume «Kanvbposka Cinnx.

ni
KomBurHaumst KHomnok
MpumevaHunsa

1 Ecnu TMN HaXxxaTusi He yKa3aH, MeeTcs 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 CeKyH[,
peakumsa Ha HaxaTue — No UCTEYEeHUN BPEMEHU OKOMO 2 CEKyHA.
3 Mpwu HaxaTum KOMBMHaLMK KMaBWLL TUM ONPeAensAeTcsa Kak «AnmMTenibHoe» HaxaTtue.
4 Tun nogayn KoMaHg Ha OTKpbITUE UMK 3aKpbiTUe 3aABWKKM Npu PY onpegensioTca Tekylwmm
BapuaHTOM yrnpaBrieHus:
— npu ConS =1, 2 — «KOPOTKOE» UMKN «ANUTENbHOE» HaxaTtue (ynpasreHne UMnynLCcoM no
cnagy);
- npu ConS = 3, 4, 5, 6, 7 — «anuTenbHoe» HaxaTtue (ynpaBrneHne ypoBHEM, T.e. ynpaBneHne
BbIJAETCA NoKa HaXkaTa KHOMKa);
— B pexume «Kannbposka» — «KOpOTKOE» HaxaTue (ynpasrieHne UMMnynbCoM Mo GpoHTY).

27



4 Mepbl 6e3onacHoOCTH

Mo cnocoby 3awmTbl OT NOpaXKeHUs1 AEeKTPUYECKMM TOKOM npubop cooTBeTCTBYeT knaccy Il no
FOCT 12.2.007.0-75.

B npubope vcnonb3yeTcs onacHoe ANst XU3HW HanpsbkeHwe. MNpu ycTpaHeHun HencnpaBHOCTEN
N TEXHUYECKOM 06CNYy>XMBaHMM HEOOXOANMO OTKITHOYMTE NPMBOP M NOAKIIOYEHHbBIE K HEMY YCTPOMCTBA
oT ceTw.

He ponyckaetca nonagaHve Bnarn Ha BbIXOAHblE KOHTaKTbl KMEMMHUKA W BHYTPEHHWe
anekTpoanemeHTbl npubopa. 3anpelaeTcsa Mcnonb3oBaHuWe npubopa B arpeccuBHbIX cpedax C
codepxaHvem B aTMocdepe KCOT, Lenoyen, Macen u T.n.

MopknioyeHne, perynupoBka U TexHuyeckoe obcnyxvBaHne npubopa [0MmKHbI NPOU3BOAUTLCA
TOMbKO  KBaNMMMUUMPOBaHHBIMK  crieuuanucTaMu, U3yumBLUMMW  HacTosilee PYKOBOACTBO MO
aKcnnyaTaumm.

Mpn akcnnyaTaumMm M TexHW4eckom obcnyxuBaHuM Heobxogumo cobniogaTe TpebosaHuA
FOCT 12.3.019-80, «[MpaBunn akcnnyatauum 3neKTpoycTaHOBOK notpebutenen» n «[lpasun oxpaHbl
TpyAa Npu aKcrnyaTaummn aneKTpoycTaHOBOK NoTpebuTene».

BHumaHue! B cBA3n ¢ Hannunem Ha coeanHUTene onacHoro Anst XusHu Hanps>XeHna I'Ipl/l60pb|,
N3roToBIIEHHbIE B KOpnycax WWTOBOro KpenfeHusa, OOMKHbl yCTaHaBMBaTbCA B WUTaAX ynpaBneHusa,
OOCTYMNHbIX TONbKO KBaﬂI/Id’,)I/ILWIpOBaHHI:IM cneunanucTam.
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5 MoHTax npubopa Ha 06bLEKTe U NOAroTOBKa K paboTte

5.1 MoHTax npubopa

Mepes MOHTaXOM NOArOTOBUTbL Ha LUMTE YMpaBrieHWss MecTo ANl yCTaHoBKM npubopa B
cooTtBeTCcTBUM C [MpnnoxeHvem A.

YctaHoBUTL MpuboOp Ha LWWWUTe YhnpaBneHusl, WCMOoMb3ys Ans €ero KpenneHus MOHTaXHble
aMneMeHTbl, BXOAsLLME B KOMMIEKT nocTaBku npubopa.

5.1.1 YcrtaHoBKa NpMBOPOB HAaCTEHHOrO KpenneHus

ana YCTaHOBKU I'IpVI60p0B HaCTEHHOro KpenneHna BbINONHUTL cnegyrwine neuncTeuma:

3aKpenuTb KPOHLWITENH Tpemss BuHTamMu M4 Ha MOBEpXHOCTW, NpefHasHaYeHHoW Ans
ycTaHoBku npubopa (cm. Mpunoxenne A n pucyHok 5.1, a);

3auUennTb KpPenexHbI Yrorok Ha 3aAHen CTeHKe Npubopa 3a BEPXHIO KPOMKY KPOHLUTEWHa
(pucyHok 5.1, 6);

npuKpenuTb NpuBop K KPOHLWITENMHy BUHTOM M4 x 35 #©3 KOMNMeKkTa nocTaBku
(pucyHok 5.1, B).

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

5.1.2 YcTaHoBKa NpM6GOpPOB WMTOBOIO KpenneHus

[nsi ycTaHOBKM NPpUGOPOB LLIMTOBOIO KPErsieHUs BbINMOMHUTL Crieayolme AedCTBuS:

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

BCTaBUTb (pUKCaTOPbl M3 KOMMEKTa MOCTaBKM OTBEPCTUsi Ha BOKOBbIX CTeHkax npubopa
(pucyHok 5.2, 6);

C ycunueMm 3aBepHyTb BUMHTbI M4 x 35 B oTBepcTusix Kaxgoro dukcatopa Tak, 4TOObI
npunbop BbiN NAOTHO NpWKaT K NNLEBON NaHenu wuTa.
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a)

6) = B)

PucyHok 5.1 — MoHTax npn6opa HaCTEHHOro UCMOJIHEHUA

a)

PucyHok 5.2 MoHTax npu6opa LiMTOBOro UCMNOJSIHEHUA
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5.2 MoHTaX BHELIHNX CBA3eWn
5.2.1 O6wme Tpe6oBaHUs

MopkntoyeHve npubopa cnegyeT Npou3BoAUTL k ceTeBoMy duaepy 220 B 50 Ny, He cBszaHHOMY
HEMoCPeACTBEHHO C MMTAHMEM MOLLHOro CuNoBoro obopyaoBaHusi. Bo  BHewHen uenu
pEKOMEHAYETCH YCTaHOBUTb BbIKMOYATENb MUTaHUs, obecneyvmBaloWmnii  OTKMOYEHNe npubopa
OT CeTu, ¥ NnaBkve npegoxpaHuTeny Ha Tok 0,5 A.

Cxema nogkntoyeHust npubopa npveeaeHa B MNpunoxeHun b.

5.2.2 Yka3aHusi N0 MOHTaxy

MogrotoBuTe Kkabenu ans coegvHeHus npubopa C  UCMOMHUTENbHLIMKM - MeXaHU3mMamu
1 BHELUHMMM YCTPOMNCTBaMMU, a TakkKe C MCTOYHMKOM nuTaHmns 220 B 50 Mu.

Onsa obecnevyeHnss HaOEXHOCTU SNEKTPUYECKMX COEOMHEHWUIN PEKOMEHOYeTCsl MCMNonb3oBaTb
kabenu ¢ MegHbIMX MHOTOMPOBOMNOYHBIMU XWaMu, KOHLbI KOTOPbIX Nepef NOAKMoYeHneM criegyet
TLaTeNbHO 3a4MCTUTL 1 0BNyaUTb.

3aumncTKy Xxun kabenen HeO6XoAMMO BbIMNOMHATL C TAKUM PacHeTOM, YTOObI NX OrONEHHbIE KOHLLbI
nocrne noakn4eHns kK npubopy He BbiCTynanu 3a npegensbl knemmHuka. CeyeHne xun kabenew He
[OMKHO NpeBbilwaTh 1 MM,

B Kkopnycax HacTEeHHOro KpenmneHusi KOHUMYeCcKMe 4acTu YNIOTHSIIOWMX BTYNIOK cpe3aTb TakuM
obpa3zom, 4yTobbl BTYrKa NOTHO Npunerana k NoBepxHOCTu kabens.

MpumeyaHuna

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

2 [Ins ymeHbLUEHNS TPEHNS MeXaY PE3VHOBOM NMOBEPXHOCTBIO BTYNKM U kKabens pekomeHayeTcs

NPUMEHATb TarnbK, Kpaxman u T.4.
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I'Ipvl npoknagke kabenew cnegyet BblAeNUTb NTIMHUU CBA3U, coenHALWne I'IpVI60p C AaT4yMKkoM B
CaMOCToATENbHYIO TpaccCy, pacnonarada ee oTAeflbHO OT CUMOBbIX kabenei, a Takke OT kabenew,
C0o34arLnxX BbICOKOYACTOTHbIE N UMMYTIbCHbIE NOMEXMU.

Ons 3awutbl BXOOHBIX yCTpOVICTB npm60pa OT BJTUAHUA NMPOMBbBILLUIIEHHbBIX 3NEKTPOMarHUTHbIX
nomMex NMHUK CBA3N an6opa C AaT4YMKOM peKoOMeHOyeTCA 3KpaHUpOoBaThb. B kayecTBe akpaHoB MoryT
ObITb MCMONb30BaHbl Kak cneuuanbHble kabenu c SKPaHNPYHLWMMN onneTkamMu, Tak N 3a3eMreHHble
CTalnbHble pr6bl nogxoaduiero gnameTpa.

CoeavnHeHre o6LLelt TOUKM CXEMBI an60pa C 3a3eMmeHHbIMK YacTsiMmn obbekTa 3anpeLiaeTca.

5.3 Mopgkno4veHue npmubopa

MopknioyeHne npubopa K CeTU NUTAHWSA W UCMOMHUTENbHLIM YCTPOWCTBaM  YynpaBreHus
npon3BOAMTCA MO cxeme, npueedeHHon B [punoxeHnn b, ¢ cobniogeHnem W3NOXeHHON Huxke
nocnenoBaTenibHOCTU AENCTBUN:

—  Mpou3BECTM MNOAKMIoYeHne npubopa K WCMOMHUTENbHLIM MEXaHn3mMam W BHELUHWUM

YCTPOWCTBaM, a Takke K UCTOYHUKY NMUTaHUS;

—  NOAKMIYUTL AATYUK K NPMOOpPY C MOMOLLbIO NPOMOXEHHOW NIMHUK CBSA3W;

—  MOAKIOYMTb NMMHMIO CBA3W «NpMbop — AaT4MK» K BXodam npubopa.
BHumaHue!

1[ns 3awuTbl BXOAHbIX Lenen npubopa OT BO3MOXHOro npobosi 3apsgamu CTaTUYecKoro
3MEeKTPUYECTBa, HaKOMMEHHOr0 Ha JMHUU CBSA3N «Npubop — AaTyuk», nepep MNoAKMHYEHWeM K
KNeMMHUKY npubopa nx xunbl cnegyeTt Ha BpeMs oT 1 40 2 ¢ COeANHNUTL C BUHTOM 3a3eMIIeHnst WwuTa.

2 [atynk gomKkeH ObITb ANEKTPUYECKN N30NMPOBaH OT BHELUHEro 06opyaoBaHus.

3 PekomeHayeTcs ncnonbsosatb Npubop coBMecTHo ¢ hunbtpamm OBEH BCO.
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6 Pexumbl paboTbl 1 HACTPOMKA Npudopa

6.1 O6wme ykasaHus

[Mpubop MoxeT PyHKUMOHMPOBaTbL B OAHOM U3 ABYX PEXUMOB:
— «PABOTA»;
- «[MPOrPAMMMPOBAHWE>.

6.2 MporpammupoBaHue
6.2.1 O6Lwme ykasaHus

Pexum «MPOMPAMMUPOBAHWE» npeaHa3HayeH AnNs YCTAHOBKM 3HAYeHWN napameTpoB
paboTbl npubopa W 3anMcu WX B SHEProHe3aBMCUMYKO NamsATb npubopa. 3agaHHble 3HaYeHus

nPOr.

COXpaHSTCA B MaMsTV NpuGopa nocne HaxaTusi KHOMKK . B peXnme «pefakTUpoBaHUs».
Mporpammupyemble napameTpbl npubopa crpynnupoBaHbl MO HasdHaveHuto. MonHbIN nepeyeHb

napameTpoB, UX ONMcaHue 1 AnanasoH 3HaYeHUin npyueeaeHs! B Mpunoxexun B.

6.2.2 YcTaHOBKa 3Ha4YeHUI NporpaMmMmUpyemMbix NnapameTpoB
Onsa Bxoga B pexum «NPOTPAMMUPOBAHUE» ncnonb3yetcst «ANMTENbHOE» HaXaTue KHOMKK

. Mpu Bxoae B pexum Ha umdpoBom nHamkaTope (LM) nossutcsa 3anpoc Ha BBog, napons goctyna

K pedakTMpoBaHW0 napaMeTpoB (Ha akpaHe oTobpaxaetcs P. 00). CneayeT BBectu naponb 27 (c
EXE-a eor.

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

Ha LI/ nosiBuTCcst HasBaHWe nepsoW rpynnbl napameTpos (CinP, cM. pucyHok 6.1). BBeaeHHbIn naponb

(ecnv  OH nMpaBunbHbIA) aKTMBEH B TevyeHMe 3 MUH Mocrne Bbixoga M3  pexuma

«MPOrPAMMUPOBAHWE>» 1 noBTOpHOro BBOAA He TpebyeT.
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MNpumeuyaHne — [aponb JocTyna K peaakTUPOBaHUIO NapameTpoB «27» W3MEHEHWIO He
MOANEXMT.

CEBPOC
cTon
-------- b-l Pexum «PABOTA» I- ---bl Beod napo.nn | - II'IPOF
[ [ Pexum «nPOrPAMMMPOBAHHES |4 ........................ .
| [oynner :ﬁa;niém}; """""""""""""""""""" "
| napamempog i
| e et i) [ L—
| S S 1o innC | [ inaL | [ innH |[ tdii |a---ee- mexdy . >
| napamempamu
L e Ly Tinta | [ intr | [ StoP | 8 epynne
| - _PrES |[ ConS |[ indi |[ trSC |[ PCnt |[ intP_|

apeknioye-

|
|
""f ------------ t»] bPs |[ LEn ][ Prty |[ Sbit |[ ALEn |[ Addr |[ rSdL ]
- .
! |
|
|

|
|
|
|
|
|
|
|
JI- Tonbko 0ns MKA1T-X.1 I
|
|
|
|
|
|
|

I i Hue CCSTF:)%C I : Beixod uz pexuma C coxpaHeHuem
| i Bxod & pexum pedakmuposanus |
.H --------- | PEORKMUPOSANUA  shaenus Bea coxpaHeHusn
| ! i 3HaveHus napamempa: i [cron
| | Y napamempa i
I

PucyHok 6.1 — NporpammupoBaHue npubopa
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[ecsaTnyHaa Touyka B KpaWHeW npaBOM MNO3MUMM BO3fMe Ha3BaHUSA napameTpa ob6o3HavaeT
HasBaHue rpynnbl («CinP.», «Cinn.», «ALr.», «<0PEr.», «Cur.», «rS.»).

- >
~ ~
Mepexog k Tpebyemon rpynne napameTpoB NMPON3BOAUTCH KHOMKaMu Il / Ig

nPOr.
Bxoa B Tpebyemyto rpynny napameTpoB MPOWU3BOAMTCS HaXaTUEM KHOMKU , rocrne 4ero Ha
3KpaHe MNosIBNSeTCs Ha3BaHWe NEPBOro napameTpa B rpynne.

R ¥
Mepexop k TpebyeMoMy napameTpy NPOU3BOAUTCS KHOMKaMu Il/ T
[ns 3MeHeHUs 3HaYeHWst NnapameTpa criefyeT BbINOMHWUTL CreaytoLme AeicTBus:

- HaXaTb KHOMKY

| -y g
-~ V
—  C MOMOLLbIO KHOMOK Il unm IQ yCTaHOBUTL TpeGyemoe 3HayeHue (cM. M. 6.2.3 );
- ANA BbIXOAA U3 peXuMa pefakTUpOoBaH1s 3HaYeHus napameTFJa C ero CoXpaHeHneM HaxaTtb
CEPOC

neor. Db

KHOMKY , Ans Bbixoaa 6e3 CoXxpaHeHWsi HaxaTb KHOMKy L&,
BPOC

Bbixog 13 rpynnbl napamMeTpoB NPON3BOANTCH HAXaTUEM KHOMKM E

6.2.3 OCO6eHHOCTU YCTaHOBKM 3HA4YeHUW NPOrpaMMMpyemMbIX NapaMeTpoB

-
~
Mo HaxaTuo KHOMKW 2. B pexxmMe «pefakTUpOBaHUSA» napameTpa BbiNONHAETCS:
- yBenuyeHne 3HavyeHnsa — ana YncrioBoro BBoAa;
- nepexoa Ha npegblgyluiee sHa4eHne — ana npeaonpeneneHHoro BBoaa (CI'IVICKa).
>
~
Mo HaXxaTuUo KHOMKW 342, B pexxmMe «pedakTUpoBaHUSA» napameTpa BbiNONHAETCS:

- YMeHbLUEeHNe 3Ha4YeHna — anga 4YncrioBoro BBoaa;
- nepexoa Ha cnegyrwulee sHa4dyeHune — ang npegonpenenieHHoro BBoaa (CI'IVICKa).
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[Mocne HaxaTusi KHOMKK pemmme «pefaKTMpOBaHus» BbIMOJHAETCS NpoBepka Ha
KOPPEKTHOCTb BBEOEHHOro 3HayeHus, T.e. COBMECTUMOCTb CO 3HAYeHUSMW ApYrux, CBA3AHHbLIX C
TeKyLllMM, MapaMeTpoB, COOTBETCTBME TuMy, pexumy ynpasneHus u T.n. [lpu HegonycTMumom
3HaYeHUN OTKOPPEKTMPOBAHHOIO NapaMeTpa ero 3HavyeHve BOCCTaHaBMMBAETCS U BbIXOS U3 pexuma
«penakTMpoBaHns» He MPOUCXOAUT.

MapameTpbl rpynnbl «Cinn.» AOMKHBLI YAOBNETBOPATL yeroBumio: innL <innC <innH (cm. n. 6.2.5).

[Ons 3HayeHunss napameTpa ConS = 0, 4, 5, 6, 7 py4yHOe MepekrnioveHe pexnma ynpaBrneHus
3anpelleHo. MNpu ycTaHOBKE napameTpa W3MEHEHUE pexuma ynpasneHusi (npu HeobxoaAuMocTK)
BbINOMHAETCA aBTOMATUYECKN.

MapameTp «StoP» npegHasHayveH Ans orpaHUYeHns xoda 3aABWKKU Ha OTKpbITUe. MonHbIN XoA4
3a4BWXKKM Ha OTKPbITME NPY 3TOM OrpaHMYMBAETCS Ha BpeMsl, YCTaHOBIIEHHOe B napameTpe «StoP».
Hanpumep, ecnn innC=1000, a StoP=200, To Bpems xoAa 3aaBwxkku pasHo 800.

BHumaHue! CyuecTByeT ucnonHernue MO npubopos, koraa napameTp «StoP» npegHasHaveH
ONs OrpaHMYeHust xoda 3adBWXKKM Ha OTKPbITUE WU 3aKpbITUE (CMMMETPUYHOE OrpaHuU4eHue).

MapameTpbl rpynnbl «Cur.» npegHasHayeHbl ANsi KOPPEKUMU HWKHEeN W BEpPXHeW rpaHuy
BbIXogHOro Toka (ans npuGopos [MKM1W.X.I ¢ AONOMHUTENBHBIM BLIXOAOM — LMdPOAHANOroBbiM
npeobpasoBartenem «napameTp-Tok oT 4 0o 20 MA»).

MapameTtp «Curl» npegHa3HayeH ANS KOPPEKUUWM HWXKHEW TpaHuLbl BbIXOAHOrO Toka (4 MA),
COOTBETCTBYHLLEA 3aKpbITOMY TMONOXEHUIO 3a4BWXKKM Unu 3aTBopa. [pu 3aTom npubop [ormkeH
MHOMUMPOBATb  3aKpbITOE  MNOMOXEHWEe 3aABWXKKM CBEYEHMEM CBETOAMOOHOIO  MHAUKaTopa
«3AKP» (ecrnn cBeTuTcsa cBeToamoaHbii mHoukatop «OTKP», cnegyeT nepeBecTu 3aaBWXKKY B
3aKpbITOE MONOXEHNE).

MapameTp «CurH» npegHasHayeH ONA KOPPEeKUMM BEPXHEN rpaHvUbl BbIXOOHOrO Toka (20 MA),
COOTBETCTBYIOLLIEN OTKPLITOMY MOSIOXEHWMIO 3adBWKKM WUnu 3atBopa. Koppekumio 3HadeHust napamertpa
crnepyeT NpPOBOANTbL, KOHTPONMPYS NOKa3aHWUs MUNMaMnepmeTpa, BKIMIOYEHHOTO B Lienb TOKOBOW NeTnu.
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6.2.4 Pexum «Kanu6poska CinP»

Mepexon B pexum «Kanmbposka CinP» ocyuiecTtBnseTca nyteM Bbibopa rpynnbl napameTpoB
«CinP.» B pexvuMe nporpaMmMmMpoBaHus.

MapameTtpbl CurA un intS rpynnbl «CinP.» npegHasHayeHbl Onsi HacTpolku npubopa Ha
KOHKpEeTHbI 00beKT ynpaeneHusi. Mepea Havyanom kanubpoBKW 3aABWXKY HEOOXOOUMO BbIBECTU B
nonoxeHue, 6nmM3koe K KOHeYHOMy, obecneyvBas TeM caMbiM [OCTAaTOYHOCTb €e Xxofa Ans
BbIMNOMTHEHUS KANMBPOBOYHOIO NPOroHa.

Mocne nepexoaa B pexum «Kannbposka» (MyTeM «ANUTENBHOrO» HaXaTns KOMOMHaLMM KHOMOK

g -

V -~
n [3%.) Ha UM nosiBuTCS npurnalieHne HavaTb NporoH (-run). Mocne HaxaTusi kHomku (% unn
g
V

we. (ynpaBrieHMe MMNynbCoM Mo cnagy/oTnyckaHue KHOMKM) npouecc kannbpoBku 3anyckaeTcs U Ha
3KpaHe oTobpaxaeTcs Tekyllee 3HayeHve Toka npusoAa. Mo okoHYaHWUM npouecca kannbposkn byayT
BbINOSHEHbl OCTAHOB 3aABWXKKW 1 Nepexos B pexum npocmotpa «CinP.».

Mpumeuyanue — lMpu kanubpoeke K MpUGOPY OOMKEH ObiTb MOAKMHOYEH TpaHcgopmaTtop, C
KOTOPOro AOSMKEH MocTynaTb curHan Ha Bxoga 4.

3HaveHna napametpoB CurA u intS AomkHbl GbITb HECKONBKO Gorblle peanbHO M3MepeHHbIX
BenuuuH (10-15%) n noaTtoMy onpeaensitoTcsi cregyowmm odpasom:

iNtS = iNtSpeansuoe + 12.5%,

CurA = CurApeansnoe + 12.5%.

CEPOC
[ns aBapuiHOro npepbiBaHWsA npouecca KaJ'IM6pOBKVI Heobxoanmo HaxaTb KHOMKY E
BHumaHue! B xoge nposeneHus KaﬂMGpOBKM TeKyllee NonoXXeHne 3aaBMXKn He BblHucnaeTca n

He KOHTPONUpYeTCs, MO3TOMY NOCIIe ee OKOHYaHWs MONOXEHWE 3aABWKKM, oTobpaxaemoe Ha LN He
COOTBETCTBYET pearibHoMmy.
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6.2.5 Pexum «Kanubposka Cinn»

Mepexon B pexum «Kannbposka Cinn» ocyllecTBnseTcs nytem Bbibopa rpynnbl napamMeTpoB
«Cinn.» B pexume nNporpaMMupoBaHus.
MapameTpsbl innC, innL, innH wu tdii rpynnel «Cinn.» npeaHasHayeHbl Ans HACcTPOWku npubopa
Ha KOHKPETHBIN OOBEKT ynpaBneHus.
Mocne nepexopa B pexum «KanubpoBka» (NyTeM «AnNUTENBHOrO» HaXaTnsi KOMOMHaLUKM KHOMOK
g

meor.| [
n [22.) Ha LI nosiBnsieTca 3anpoc Ha YCTaHOBKY 3a4BWXKKU B NonoxeHue «3akpbita» (CLS).

R 2

KHonkamu Lo p [546. (ynpaBneHme ypOBHeM), Heobxoanmo YCTaHOBUTb 3aBWXKY B MNOJI0OXeHUe

nPar.
«3aKpblTa», Nocne 4yero 3auKCMpoBaTh NonoxeHne (CoOpoc cueTunka B «0»), HaXKaB KHOMKY .

Ha LI/ nosiBuTCS 3anpoc Ha yCTaHOBKY 3aABWKKV B MOSIOXKEHNE «OTKpbITa» (0Pn).
a0
~

A

KHonkamu (&% n [36. (ynpasneHue ypoBHeM), HEOGXOAUMO YCTAaHOBUTL 3afBUXKKY B MOMOXeHWe

nor.
«OTKpbITa», Nocre 4ero 3aCbV|KC|/IpOBaTI: NnonoXeHue, Ha)xaB KHOMKY 5

MpumeyaHue — [pu kanubpoBke Kk nNpubopy [omkeH ObiTb NOAKMOYEH TpaHcdopmaTop, C
KOTOPOro AOMMKEH NocTynaTb curHan Ha Bxopa 4.

Mocne HaxaTusa KHOMKK npouecc KanmbpoBKuM CYMTAETCA 3aBepLUEHHbIM W BbIMOMHAETCH
nepexop B pexvm npocMoTpa «Cinn.».

MapameTpsbl innL, innH rpynnbl «Cinn.» onpegensitoTcs criegyoLwmmM o6pasom:

innL =innC -1,

innH =innC + 5.
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BHumaHwme!

1 Ecnn HeobXxoaMMO W3MEHWUTb 3HaveHus napameTpoB innC, innL, innH, npu yBenuueHun
3Ha4yeHWn napameTpoB credyeT cobnogatb NOCrNefoBaTeNbHOCTb  U3MEHEHWSI NapamMeTpoB
innH—innC—innL, npy yMeHbLUEeHUM 3Ha4YeHnn napameTpoB — innL—innC—innH.

2 Mpu 6onbLIom BpeMeHUn Xxoaa 3agBUXKKMU OT OHOro0 KOHEYHOro NOJSI0XKEeHUA K opyromMy, KomaHg
EYA
~
- PO L
nepesoa MOXHO BbIMNOJTHATb C chKcaumeM ynpasneHua, ncnonb3ya KOMOMHALMI0 KHOMOK n 3.

ﬁ CEPOC

PO et . =

unm n (o= (anutenbHoe HaxaTue). OcTaHOB B 3TOM criyyae OyaeT BbIMONMHATHCS KHOMKOW [CTC'".
Mpur3Hakom BKIHOHEHNST (hUKCaLIMM YTPaBMEHUS SIBISIETCS NOCTOSIHHOE CBEYEHWE VHAVMKATOPOB «<», «>»,

6.3 Hactpoumka npubopa c MK

Ina HacTtponkn npubopa c MK ncnonb3dyetca uHTepdenc ceasm RS-485. VHdopmaLMOHHbI
06MeH JaHHBIMU MOXET ocyLecTBNATbCA no npotokonam Modbus RTU/ASCII nnu OBEH ¢ nomoLubto
nporpaMmmbl «KoHdurypatop MKM1».

Ins ycraHoBku nporpammbl Ha K crneagyeT 3anyctute dann Setup_CfgPKP.exe, koTopbiv
HaxXoAWTCS Ha ANCKE, BXOAALLEM B KOMMMEKT NOCTaBKY.

[Mocne yctaHoBKM nmporpammbl Ans HacTpouiku npubopa c¢ MK cnegyeTt 3anyctuTb nporpammy
CfgPKP.exe. B MeH HacTponku ceTeBbiXx napameTpoB nporpammbl «KoHdurypatop [MKM1»
yCTaHaBnMBaeTCa NPOTOKON 06MeHa 1 HacTPOMKy NopTa B COOTBETCTBUW C TeKyLLen KoHdurypaumen
npubopa.

[Mporpamma nos3BonsieT yCTaHOBWTHL Criedylolmne napameTpbl npubopa W MCMOMHUTENBHOIO
MexaHu3ma:

—  onepaTuBHble NapameTpbl Npubopa;

—  napameTpbl UCMOSTHUTENBHOTO MexaHV3ma (3afBVDKKM);

—  HacTpoVikn ynpasneHusi npubopa;

—  ceTeBble HaCTPOWKM.
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Mpu nopkntoveHun npubopa k OPC—cepBepy cnedyeT BbiOpaTb M3 MEHIO HaVMEHOBaHWUW
ycTponcTs 3anuch «MKM1 MO1x».

MepeyeHb napaMeTpoB, WX XapakTEPUCTWKM W  AManas3oH 3HaYeHUd nNpuBEeAeHbl B
Mpunoxerun B.

Tawke nocpeactsoMm nporpammbl «KoHdurypatop [MKIMN1» BO3MOXHO MpsiMoe ynpasreHue
npmubopom (rpynna «YnpasreHue»).

CnpaBky 0 nonb3oBaHuu nporpammoin «KoHdmrypatop MKM1» BO3MOXHO nonyyuTb, BblOpas
MmeHio Momowb | CnpaBka.

MNpumeuanne - T[locne uW3MEHeHWs 3HAYeHU oOnepaTMBHLIX NapamMeTpoB YrpaBneHue
3aBUXKOW BO3MOXHO TOMNbKO MOCHE YCTaHOBKW 33aABWXKW B kpaiiHee nonoxeHuwe 0 mnu 100 % u
nopayy komanabl «yctaHouTb 0 (100) %» (cm. Mpunoxenne B).

6.4 MporpammMmupoBaHue KOHTponepa npubopa

B cnyyae HeobxooumocTu nepenporpaMMMpoBaHus KOHTponnepa npubopa cnegyeT 3anucatb
dann obpasa nporpaMmmbl B KOHTpornnep npubopa. [insg atoro cnedyeT yCTaHOBUTL CBA3b Mpubopa ¢
MK no nHtepdency RS-485 n 3anyctutb daiin, KOTOPbIN HaXOAUTCA Ha AUCKE, BXOASLLUEM B KOMMNMEKT
noctasku: PKP1T_1 00 fw.exe — ans npubopa MKM1T-X, PKP1T-_1 00 _fw.exe — gns npubopa
MKM1T-X.I n cnepoBaTh MHCTPYKLMSAM NPOrpamMmei.
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7 TexHu4yeckoe obcnyxuBaHue

O6cnyxvBaHue nNpubopa B Nepuos aKcnyaTaummu COCTOUT U3 Ero NEPUOONYECKOTO TEXHUYECKOTO
OCMOTpa, NPOBOAMMOrO HEe pexe OAHOro pa3a B 6 MeCsiLieB 1 BKIOYatoLLero B cebs:

O4MCTKY Kopryca U KNneMMHUKOB Npubopa oT Mblfu, rpsian U MOCTOPOHHUX NPeAMETOB;
MPOBEPKY KayecTBa KpenneHus npubopa K WUTY ynpaBneHus;
NPOBEPKY HAAEXHOCTU NOAKIIOYEHNS BHELLHUX CBA3EN K KIEMMHUKaM.

OB6HapyeHHble NpY 0OCMOTPE HEeAOCTaTKN CreayeT HEMEANEHHO YCTPaHSTb.
Mpu BbINONHEHUM paboT MNO TexHWYeckoMmy oOOCMyXuMBaHMO npubopa cobniogatb Mepbl
6€e30MacHOCTU, N3NOXEHHbIE B AAHHOM [OKYMEHTE.

8 MapkupoBka

Mpu U3roToBneHUK Ha NPMBOP HaHOCATCA:

ycnosHoe 0603HaveHne naHenw;

cTeneHb 3awuTbl no FOCT 14254;

POA MUTaIOLLEro Toka U HanpsXKeHne NUTaHus,

notpebnsemas MOLLHOCTb;

Knacc 3awmTbl OT nopaxeHus anekTpuyeckum Tokom no NOCT 12.2.007.0;
3aBO/ICKON HOMEP NaHenu v rof, Bbinycka;

TOBapHbINA 3HaK.

Ha notpebutenbckyto Tapy HaHoCUTCS:

ycroBHoe 0603Ha4YeHNe naHenu;
3aBOACKON HOMEP NaHENW U rof BbiMycka.

41



9 TpaHcnopTUpoOBaHME U XpPaHEeHue

9.1 MNpnbopbl TPaHCNOPTUPYIOTCS B 3aKpbITOM TpaHcnopTe nwboro Buaa. Kpennewwe Tapbl B
TPaHCMOPTHBIX CPpeACcTBax NPOM3BOAWUTCHA COrMacHO npasunam, AeNCTBYIOLMM Ha COOTBETCTBYIOLLUMX
BMAax TpaHcnopTa.

9.2 YcnoBusi TpaHCNOPTMPOBaHMS AOMKHbI COOTBETCTBOBaTh ycnosuam 5 no MOCT 15150 npwu
TemnepaTtype OKpyxatoLLero Bosgyxa ot MuHyc 25 o 55 °C ¢ cobnogeHnem mMep 3almThbl OT yaapos
1 BUGpaLuii.

9.3 lNepeB0o3Ky NaHeneun ocyLLeCTBAATL B TPAHCMOPTHON Tape NOLUTYYHO UM B KOHTENHEpaXx.

9.4 YcnoBusi XpaHeHWs MaHernen B Tape Ha CKnage M3rotoBUTENs U notpebutens OOMmKHbI
cooTBeTCcTBOBaTL Ycnosuam 1 no NOCT 15150. B Bo3ayxe He [OMKHbI MPUCYTCTBOBATL arpeccuBHble
npumecu. MaHenu cnepyeT XpaHUTb Ha cTennaxax.

10 KomnnekTtHOCTb

Mpubop 1 wr.
Macnopt 1 3ka.
PykoBoacTBo no akcnnyatauum 1 aka.
[apaHTUHLIA TanoH 1 aka.
MNpumeyaHne — WasroToButenb ocTaBnsieT 3a COOOM NpPaBO BHECEHUS [OMOSMHEHWA B

KOMMJIEKTHOCTb M3genus. NonHas KOMNIEKTHOCTb YKa3blBaeTCcsd B NnacnopTte Ha I'IpVI60p.

42



11 FapaHTUiHbIE O0GsiI3aTenbCTBA

MarotoBuTenb rapaHTUpyeT cooTBeTCTBME Npubopa TpeboBaHuam TY npu cobniogeHny ycrnosum
3KCnyaTaumu, TPaHCMOPTUPOBaHNSA, XPAHEHUSI N MOHTaxa.

["apaHTUHBIA CPOK aKcnnyaTaummn 24 mecsiua co AHS NPOAaXMU.

B cnyyae Bbixoga npubopa u3 CTpos B TeYEHME rapaHTMMHOrO cpoka npu cobnogeHuu
nornb3oBaTenem yCrnoBui 3KCrnyatauun, TPaHCMNOPTUPOBaHWSA, XPaHEHNS M MOHTaxa npeanpustve
N3roToBUTENb 0653yeTCA OCYLLECTBUTL ero 6ecnnaTtHbIi PEMOHT UMW 3aMeHy.

Mopsiaok Nepedayun Usgenus B PEMOHT codepaTtcsi B macnopTe U B rapaHTUMHOM TasioHe.
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MpunoxeHne A. NabapuTHbIN YepTex
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KPOHLITEINH
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PucyHok A.1 — MNpubop HacTeHHoro kpenneHua H
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PucyHok A.2 — Npu6op wutosoro kpenneHus L1
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anﬂO)KeHMe B. BxogHble uenn n cxema NnogkKnio4YeHns npuﬁopa

NKN1T-H.X NKMIT-W1.X
[1afisfi2]ifiof o[ 876 [5[4[3]2] 1] [1[2]3]4]5]6[7]8]a]iof11]12[13]14]
[28]27]26{25]24] 28| 22| 21| 20f 19] 18] 17] 16 15} [15]16]17]18]19]20[21]22] 23[24] 25[26 |27 [s]
-24BY {-248
+24B 10M K npoueccopy K npoueccopy 1 Om +248
—— R ~
W= =]
+24B +24B +24B +24B
—
|:| @z:gi 5 [:| Q= B |:| 5 (j:@ [j

PucyHok B.1 — BxogHble uenu npuéopa

MpumeyaHus

1 KoHTaktbl 11 15,21 16,3 1 17,41 18,51 19, 6 1 20 nonapHO CoeAnHEHbI MEXAY COBOWA.
2 B IMKM1T-H.X o6beanHeHHbIA KNEMMHUK KOHTakToB 15-19 He ycTaHaBnuBaeTcs.

3 Knemma, o603HayeHHas Ha wunbaumke «NC», He ucnonb3yeTcs.
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3akpbiTe

g

A B [ N
o 0 O o
MKMT OTKpHITE
Mutanve |1 MeTouHuK
MutaHwe |2 MUTaHKA [ J)
E}; i OTKPBITE _k(.) _\0_\0_r— _\‘0_\0
g;; 2 3aKphITh |
P3.1 7
P3.2 5] | Asapus'
P4.1 9 [ "KoHu,otkp"”
P4.2, P5.2 |10 "KoHu.o6uw"
P5.1 11— "Konu.3akp”
Cron 12—"— "Cron"
3akp 13— "3akp"
TpaxchopmaTol
OT1kp 14——% "Orep” pancdop TOK2|
Hdatumk 22
O6wmin 23
OBWMA KH |24
RS-485(A) 25— |
RS-485(B) |26—»
|+ 27— |
I- i M

PucyHok B.2 — Cxema nogkntoyeHus npubopa
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MpunoxeHue B. Tabnuua napameTpoB

Ta6nuua B.1
Appec | MM i3aponckue
HasHauyeHue Tun Onana3soH OBEH/ o MpumeyaHue
Modbus | " 55 [HacTpoiiku
Holding Registers (4teHne/3annce. Modbus: dyHkumsa 0x03 / dpyHkumus 0x06, 0x10)
Ipynna CinP
\WORD| .1 | 2500 (mc) | B KOHpurypartope
eomrsnanerra | 2 | 5000 | 040000 | Gy [2sicen | suer rouboss
y banta Ao X war — 0,1 cek
Mopor cpabaTtbiBaHus CurAd [ 10000 (wA) | B KOHQurypaTope
3aLUMThl NO TOK WORD| ot 0 go 65535 | 0x0001
neup-lerpyskm Y A O0xD1E4 10 (A) B MeHto npubopa
Fpynna Cinn
. 1200 (x0,1 cex)| B KOHJMrypatope
Bpemsi nonHoro xoga 2
v A2 \WORDIoT 50 a0 35950/ 0x0002 (;Q;‘D%E 120 (x10cex)| B MeHto npubopa
ed. mn. p. = 0,1 cek
innLY 1190 (x0,1 cex)| B KOHJurypatope
MuHumanbHoe Bpemsi  (WORDIoT 40 go 35340, 0x0003 (')QQQFO 119 (x10cex)| B MeHt0 npubopa
ea. mn. p. = 0,1 cek
. 1250 (x0,1 cex) B KOHdpurypatope
oT 110 go innHY
MakcumanbHoe Bpemsi (WORD 36000 0x0004 OXSFED 125(x10cex)| B MeHI0 npubopa

ea. mn. p. = 0,1 cek
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MpoaomkeHune Taénuubl B.1

Umsa

HasHaueHue Tvn Ouana3oH Anpec OBEH 3aBo.qcl<Me MpumeyaHne
Modbus (hash) | HacTpoiiku
3agaeT nonoxexue
\NeCATUYHOWN TOYKM
'ToyHOCTb 0TOBpaxeHns Tdii® npu oTo6paxeHnn
BpemeHu xoaa WORD| otOpmol 0x0005 OXGICI24 1 Ha LI/ BpemeHn
3a0BWDKKM XOAa 3a[BVDKKM:
0 — 0597 cek;
1 —597,4 cek
pynna ALr
Bpems 3agepxku . 2000 (mc) B KOHurypaTope
ot 100 go intA
cpabaTbiBaHus WORD| 25000 0x0006 OXDCE9 2 (cek) B MEHI0 npmbopa
3aLLMTHOrO OTKMIOYEHUS] war — 0,1 cek
Bpems 3anpeTa 2000 (mc) B KOHGUrypatope
ot 100 go Intr
[PEBEPCMBHOrO WORD| 20000 0x0007 OXOB9A 2 (cex) B MeHIo npubopa
BKITHOUYEHUS war — 0,1 cek
0 (x0,1 cek) | B KOHdwMrypatope
0 (cexk) B MEHI0 npubopa
OrpaHuyeHue xopa StoP Bpemsi 40 NOfHOro
3aBWXKKM Ha OTKpbITUE WORDj o1 0 a0 35950 | 0x0008 OxBE37 OTKPBITUSA

en. mn. p. =0,1 cek.
0 —Het
OorpaHuyeHus
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MpoponxeHune Tabnuubl B.1

Uma

HasHaueHue Tun Owvana3oH Appec OBEH 3aBo.q0|v<ue MpumeyaHue
Modbus (hash) [HACTPOWKM
pynna oPEr
0 — c goxatnem B
060MX KOHEYHbIX
Pexum goxatnsi B WORD| o700 2 0x0009 Pres* 0 NONOXeHnsX,
KOHLLEBbIX NMOSOXEHMAX 0x2927 1 — c poxatnem
Npu 3aKpbITUK,
2 — 6e3 goxartums
My /1 oy
0-[-1/1Al,
1—[A]/[A],
2 —[A]/[B],
3 —[B]/[B],
4-[B]/[B],
Tvn ynpasnerus WORD| o70a07 ox000A (CONS* 1 5/,
npnbopom 0xD4CB|
6—[0]/[-],
7 — (017 [-].

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

MY/LY 3anpeLieHo
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MpoaomkeHune Taénuubl B.1

Umsa

HasHaueHue Tvn Ouana3oH Appec OBEH 3aB°‘qc'f”e MpumeyaHue
Modbus (hash) |HacTPOVKK
0 — npoueHT
OTKPbITUS
3HaueHue, BbIBOAUMOE indi* ARSI,
ha L WORD| o1t0pgo?2 0x000B OxBCA7 0 1 — Bpems oT
3aKpbITUS,
2 — 3HayeHue Toka
B Lienv npveoga
Mcnonb3yeTtca ans
onpegenexHus
3HAYEeHMs ToKa B
Kon koadhduumeHTa WORD| ot 0 o 10 0x000C trSC* 0 o6MOTKe ABuraTensi
TpaHcdopmaLum 0x1075 npvBoAa, 3aBUCUT

OT XapaKTepuUCTmK
TpaHcdopmMaTopa
cm. n. 3.2.2
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MpoaomkeHune Taénuubl B.1

Uma

HasHaueHue Tvn Ouana3oH Appec OBEH 3aB°‘qc'f”e MpumeyaHue
Modbus (hash) | HacTpoiiku
[NapameTp 3ape3epBnpoBaH PCnt
100 (mc) B KOHdpuryparope
0,1 (cek) B MeHI0 npubopa
Koppekumns BpemeHun intP KoppeKTupyeT
Xoaa nocne octaHoBa |(WORD| o1 0 go 35535 | 0xO00E OXAT3F 3HauYeHWe BpeMeHu
3aOBVXKKM xopa po/nocne
ocTaHoBa (CM.
n.3.2.6
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MpoponxeHune Tabnuubl B.1

Uma
HasHaueHune Tun Onana3soH Appec OBEH 3aBop.0|v<ue MpumeyaHue
Modbus (hash) [HACTPOWKM

pynna Cur
KoppeKums HxKHen
rpaHuLibl BbIXO4HOIO WORD| ot 0 go 1022 0Ox000F CurL 0 finst npu6opa ¢
Toka (4 MA) OxABSA TOKOBbIM BbIXOA0M
Koppekumsa BepxHen
rpaHunLbl BLIXOAHOIO WORD| ot 1 go 1023 0x0010 CurH 1023 finst npu6opa c
Toka (20 MA) 0x7D97 TOKOBbIM BbIXOZI0M
Mpynna rS

0 = 2,4 kbps;

1 = 4,8 kbps;

2 = 9,6 kbps;

WORD| bPS* 3 = 14,4 kbps;
CkopocTb 0bmeHa (2 oT0p08 0x0011 Oxg760 2 4 = 19,2 kbps;
banta) 5 = 28,8 kbps;

6 = 38,4 kbps;

7 = 57,6 kbps;

8 = 115,2 kbps

3) LEn* 0 — 7 6ur,
\AnnHa cnoea gaHHbIX” WORD| o10pol 0x0012 OxB23F 1 1 —86ur
. 0 — PARITY_NO,

YeTHocTs? WORD| ot 0 go 2 0x0013 Ozgg\f: | 0 [L-PARITY_EVEN,

2 — PARITY_ODD
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MpoaomkeHune Taénuubl B.1
Uma
HasHaueHue Tvn Ouana3oH Appec OBEH 3aB°‘qc'f”e MpumeyaHue
Modbus (hash) |HacTPOVKK
Konuyectso cTon- Shit* 0 — 1 cTon-6wuT,
GuTos? WORD| or0n01 0x0014 0xB72E 0 1 — 2 cTton-6uta
\[nuHa ceTeBoro A.LEn* 0 — 8 6uT,
agpeca WORD| or0po1l 0x0015 0x1ED2 0 1—116wut
. \dnanasoH ykasaH
Eajggb': anpec WORD gTTll ﬂg 22324 0x0016 oﬁ\ggerz 16 \0na NnpoTokona
pubop i Modbus / OBEH
3agepxka oTBeTa OT rsS.dL*
npvGopa no RS-485 WORD| ot10 go 45 0x0017 OXCBF5 2 MC
pyrue
YCTaHOBUTb pexnm CtrL* 1-0Y,
ynpasnenns** WORD| or0p01 0x0018 0x6C93 0 0—-PY
YCTaHOBUTL  3aMBWKKY\yon| 10 10 1000 | 0x0019 | CSE 0  lea mn.p.=0,1%
B 3a4aHHOE NONIOXEeHWe Ox5E09

54




MpoaomkeHune Taénuubl B.1

Umsa
Ha3HaueHune Tun [Onana3oH Anpec OBEH 3aBOA01(Me MpumeyaHue
Modbus (hash) |HacTpoWku
Input Registers (4teHne, Modbus: doyHkumsa 0x04)
O6uwwme
0x0000 PKP1T-l  gns npubopa c
TOKOBbIM BbIXOOOM
Ctpoka n3 8 | 0x0001 dEv
HassaHne npubopa Char[8] CAMBONOB 0x0002 | OxDE81 PKP1T |- ans npubopa 6e3
0x0003 TOKOBOrO BbIXoAa
(natuHuua)
Ctpoka us 4 | 0x0004 VEr
Bepaus MO Char[4] CUMBOJIOB 0x0005 | 0x2D5B 1.00
Err* npu nocnegHem
Kon ceteson owmnbkn  |WORD| ot 0 go 255 | 0x0006 820;323 0 loGpalleHmn K

npubopy
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MpoaomkeHune Taénuubl B.1

Umsa

HasHaueHue Tun Ownana3soH Anpec OBEH 3aBOA01(Me MpumeyaHue
Modbus (hash) |HacTpoWku
OnepaTuBHbIe
TekyLiee nonoxeHune
NonoxxeHne 3aaBUXKKN ORD| ot 0 go 1000 | 0x0007 dPrC — anBiDKKM (NPOLeHT
0x6815 OTKPbITUS),
ea. mn. p. =0,1%
TekyLlee nonoxeHvne
Monoxetve sapsmkkn  [WORD)| ot 0 go 36000 | 0xooos | dTME _  [amswxwm, (3pems ot
0xF82D 3aKPbITUS),
ea.mn.p.=0,1c
BHaueHue Toka npusogaWORD| ot 0 go 65530 | 0x0009 ogggsrs - ea. mn. p. =10 MA
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MpoaomkeHune Taénuubl B.1

Ha3HayeHue

Tun

Owvana3oH

Anpec
Modbus

Uma
OBEH
(hash)

3aBoackue
HaCTPOWKKN

MpumeyaHue

CocTosiHne npubopa

WORD

(0] 0]
no OxO0FF

0x000A

dstt*
0xC445

butoBas macka
[TeKyLLIero coctosiHie
npnubopa

0 — HeT cobbITus,

1 — ecTb cOoObITHE:
61T 0: NonHoe
3aKkpbITUE,
OUT 1: oBMKEHME Ha
3aKkpbITUE,
OUT 2: nBMXEHME Ha
OTKpbITUE,
61T 3: NonHoe
OTKpbITUE,
ouT 4: aBapus
npvBoga,
6uT 5: Nneperpys,
6uT 6:
npockarnb3biBaHue,
BUT 7: pexum
yrpaBneHus:
1-0y,

0-PY
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OkKoHu4aHue Tabnuubi B.1

Umsa
HasHaueHue Tun Ownana3soH Anpec OBEH 3aBOA01(Me MpumeyaHue
Modbus (hash) |HacTpoWku
KomaHngbl ynpaBneHus (3anucb, Modbus: dyHkumna 0x05
CoPn NS BbINOMHEHWS
OTKPbITb 3aBWXKY WORD 0x0000 ox1C18 - pyHKuMI 3anucaTs:
CCLS - ana Modbus
3aKpbITb 3aABVXKY WORD Ox00FF 0x0001 OX589B - InioGoe 3HaueHve,
- OBEH —
OcTaHoBUTS 3amBUKKy |WORD|  OXOOFF | 0x0002 oft;séZc - lomore
COpoc cnaros WORD|  0x00FF | 0x0003 | CECL -
@BapUMHOro COCTOSAHMSA 0x2B06

Y — MapameTpbl onpeaensoTca B xoae KanubpoBKi.

? _ BcriomoraTenbHbIi napameTp, 3HayeHue 1 npuMeHsieTcs Tonbko npu innC < 10000.

® _ He NoAAEPXMBAOTCS KOH(UIYPALIMM CETEBLIX HACTPOEK C COMETaHUSIMU NapaMeTPOB:

—Len =0, PrtY =0, Shit = 0;

—Len =1, PrtY =1, Shit =1,

—Len =1, PrtY =2, Shit = 1.

* — ansa npotokona OBEH napameTpbl metoT AnuHy 1 6anT.

** — py4yHoe ynpaBneHue (PY) — kHonkamu, pacnonoXeHHbIMU Ha NuLEeBo NnaHenun npubopa unm
KOMaHAamu ynpaBneHusi no uHtepdency RS-485;

\AMCTaHumoHHoe ynpasnexue ([1Y)— no BHELWHUM CurHanam, NocTynawLyM Ha BXOAbl yNpaBreHus.
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