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Hactosiuee  PykoBogcTtBO Mo aKkchnyatauum — NpefgHasHayeHo  ANst  O3HAKOMIEHUs!
obCcnyxuBalLLero nepcoHana ¢ yCTPOMCTBOM, MPUHLMNOM OEWCTBUS, KOHCTPYKUMEW, TEXHUYECKON
aKcnnyataumein K obcnyxuBaHuem npubopa Ans KOHTPONS W yrnpaBrieHWst MofoXeHnem
ucnonHutensHoro mexaHuama MNKMN1, B gansHeiwem no TEKCTY UMEHYEMOTO «Npubop».

[Mpubop nmeeT BCTPOEHHbLIN OMOK CYeTYMKa MMMYNbCOB M BXOA4 AN NOAKMIOYEHMS AaTyuka
yvcna obopoToB Bana M OPMUPOBAHWUS MMMYNbCOB ANs cyeTyuka. MMpubopkl M3rotaBnuealTCcs B
pasnuuHbiX  MoAMMMKAUMAX, OTNMYAOWMXCA  Opyr OT Apyra TUMOM  Kopryca M TWUMOM
[OOMONHUTENBHOTO BbixoAa.

WHdopmaunss o mopudmkaumsx npubopa 3awudpoBaHa B kode MOMHOMO  YCMOBHOMO
0603HaYeHus:

nKMN1y - X.X

| KOHCTpPYKTWBHOE MCMONHEHWE

| [OononHuTenbHbIA BbIXOA I

KoHcTpyKkTMBHOE MCNOMNHEeHue:

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

H — kopnyc HacTeHHoro kpenneHus ¢ pasamepamu 130 x 105 x 65 Mm.
[OononHUTenbHbIN BbIXOA!

| —undpoaHanoroBbI NpeobpasoBaTenb «napameTp-Tok oT 4 4o 20 MA»;
[abapuTHble YepTexun npubopa npueBeaeHbl B MNpunoxexHun A.



1 HasHauyeHue

1.1 O6wume cBeneHus

Mpubop npegHasHayeH AN OWCTaHUMOHHOIO YNpaBrieHUsi 3MeKTPONPUBOAOM 3aABWMXKKA UMK
3aTtBopa NnbO C NpMMEHEHMEeM KOHLEBbIX BbIKNoyaTenen, nubo 06e3 NpUMEHeHWs KOHLEBbIX
BbIKMIOYaTeNe — ecnum KOHCTPYKUMSA 3adBWKKM (3aTBOpa) MO3BOMSET YCTAHOBUTb AaTyuKk uucna
060pOTOB BTOPMYHOrO Bana anektponpveoga. B nocnegHem crnyyae KOHTPOMb MOMOXEHUsT 3aABUXKN
OCyLLeCTBMSIETCA No Yncny o60poToB Bana, CYNTbIBAEMbIX C AATYMKa Ha Bary anekTponpueoaa.

Mpnbop no3BonseT ocyLLeCTBNATL crneayroLme yHKLnK:

- obecneyeHne aBTOMATUYECKOW OCTAHOBKWM 3NEKTPONPMBOAA NPV AOCTUXEHWUM 3aABUXKKOW
KpaviHero noroxeHus n opMmnpoBaHne curHana o COOTBETCTBYIOLLIEM MOMNOXEHNM;

—  KOHTPOIb W UHAMKALMIO TEKYLLLEro NOMOXEHNS 3a4BWXKN B NPOLIEHTAX;

—  BbIKIIOYEHWE yNpaBrieHUsi JNeKTPONpMBOAOM C Bbldadvel curHana «Asapusi» npu
3aKNMHUBAHUM 3aABUXKEK B NPOLIECCEe ABVDKEHUS UM XONOCTOM XO4e MEXaHVW3MOB NpuBoAa;

—  coxpaHeHue MHdOopMaLMn O MOMOXEHUN 3aA4BUXKKM Npn obecTounBaHuy,;

—  KOHTPOIb NONOXEHWS 3aBVDKKM (NP YCTaHOBNEHHOM MOAYIE C TOKOBbIM BbIXOAOM OT 4 A0 20 MA);

—  KOHTPOfb 1 ynpaBneHne npuBoga Yepes uHtepdeiic ceasm RS-485.

Mpnbop nmeeT NSATb BCTPOEHHbLIX BLIXOAO0B: ABA AN YNpaBfeHWUs nyckaTensmu anekTponpveoga
1 TPU ANS BblAa4u CUrHaNoB o JOCTWKEHUM KOHLIEBbIX MOMOXEHWUI 3a[BWXKKA U curHana «ABapusi».

Cxema nopxntoveHust npubopa npveeaeHa B Mpunoxenum b.



2 TexHu4veckue XapaKTepucTtukn n ycnoBeus akcnnyartaumm

2.1 TexHU4YeCKMe XapaKTepUCTUKN

OCHOBHbIE TEXHUYECKME XapaKTepUCTUKM npubopa npuBedeHsl B Tabnuue 2.1.

Ta6bnuua 2.1- TexHMUYeCKMe XapaKTepUCTUKUN

MapameTp

3HavyeHue

MuTtaHune

HanpsixeHue nutaHnsa nepemMeHHoro Toka ¢ yactotom 47-63 Ny

o1 90 oo 264 B

HanpsikeHne nuTaHnsa NOCTOSAHHOro ToKa ot 20 no 34 B
Bxoabl ynpaBneHusi

KonuyecTBo BXoAoB ynpasneHus 3
MuHMManbHasi ANUTENbHOCTb CUrHAMOB yNpaBreHus 0,1lc
Bxoa ons gatuuka uMnysnbLcoB

HomuHanbHOe HanpsbkeHne NUTaHus 4aTYMKOB 24 B

I'Iepmo,q cnegoBaHuAa BXOOHbIX UMNYINbCOB

o1 0,01 g0 5,00 ¢

XapakTepucTtuku npuéopa

KonnyecTtBo pa3psgos uMdppoBOro nHaukatTopa
Yucno cnocoboB onpeaeneHns KOHLEBOIO NMONOXEHUS 3aBUKKM

4
3

BcTpoeHHble BbIXoAgHbIe pene

MakcumanbHbIA TOK, KOMMyTMpyeMbIVI KOHTaKTamMun pene
— ynpaBneHna UCnonHUTENbHbIMU yCTpOVICTBaMVI
— ynpaBneHusa yCTpOVICTBaMM CcurHanusauun

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




OKoHuYaHue Tabnuubl 2.1

MapameTtp

3Ha4yeHune

UHTepdenc RS-485

CkopocTb 06meHa

oT 2400 go 115200 6ut/c

[nvHa NnuHUM cBA3N 0o 1000 m
TOKOBbIW BbIXoA

3HayveHVe ToKa, COOTBETCTBYIOLLEE MONOXEHUIO «3aKPbITO» 4 mA
3HayeHVe ToKa, COOTBETCTBYIOLLEE MONMOXEHUIO «OTKPbITO» 20 MA
[nvHa NnuHUKM cBA3n 00 100 m
HanpsikeHne nutaHuns (BHeLLHee) 0oT1108030B

XapaKkTepucTUKM KOopnycoB (raGapuTHble pa3mepbl U CTeNeHb 3aWUThbI):

— HacCTeHHbIn H

130 x 105 x 65 MM, IP44

— wutoson L1

96 x 96 x 70 mm, IP54*

Macca npu6opa, He 6onee

1,0 kr

MpumeyaHue * — Co CTOPOHbI NepegHen naHenm

2.2 YcnoBus aKkcnnyaTtauuu

Mpubop npegHasHayveH Ans UCMONb30BaHWS B CriedyoLWwmX YCNOBUAX OKPYKaoLLen cpeabl:

[JonycTumas TemnepaTtypa okpyxatoLien cpeabl

OTHOCKTENbHAs BNaXHOCTb Bo3gyxa (npu Temnepatype 35 °C)

ATmocdepHoe aaBneHve

oT MuHyc 20 go 70 °C
He 6onee 80 %
oT 86 go 106,7 klMNa




3 YctponcTBo u paboTta npubopa

3.1 ®dyHKUMoHanbHasa cxema npubopa

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

—  Tpex BxogoB ynpaeneHus (Bx1, Bx2, Bx3);

- BXOAa ANns nogknioveHus gatumka (Bx4);

—  YeTblpexpaspsagHoro LMdpPoBOro MHANKATOPa;

—  NATW BbIXOAHBIX yCTponcTB — pene (P1-P5);

—  Grnoka KOHTpOrsi NUTaHus;

—  6noka ynpasnenus (BY);

—  uHTepdpenca cBA3n ¢ kKomnbloTepom RS-485;

- MOAynb CO CTaH4APTHLIM TOKOBbIM BbIXO40M OT 4 A0 20 MA.
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PucyHok 3.1
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3.2 Bnoku ¢pyHKLUNOHaNLHON CXeMbl
3.2.1 Bxopabl ynpaBneHus

Tpu Bxoga ynpasneHus — Bxog 1, Bxop 2, Bxoa 3 — npegHasHayeHbl Ans gopmupoBaHus
curHanoB «OTKpbITb», «3akpblTe» U «CTon» Ana BY n obecneunBaioT ranbBaHU4ECKyl0 pas3Bs3Ky C
BHELUHUMM YNpaBAsioWyMmM cUrHanamm.

K Bxogam nprbopa MoryT 6biTb NOAKMIOYEHDI:

—  KOHTaKTbl BHELLHUX KHOMOK yrpaBreHust (Mnu KOHLEBbIE BbIKIOYaTENN), pUCYHOK 3.2, a;

—  yCTpoWcTBa aBTOMAaTUKU, UMEILLME HA BbIXOAE TPaH3UCTOPHbIE N-P-N KIHOYM C OTKPbITHIM
KONNEKTOPHbIM BbIXOAOM, PUCYHOK 3.2, 6;

{12 Gron |

6)
PucyHok 3.2

YnpaBneHve Nnpubopom MOXET OCYLLECTBNSATLCA B ABYX PEXUMAX:

—  pyyHoe ynpasneHnue (PY): kHoMkamu, pacnonoXeHHbIMU Ha NMUEBON NaHenu npubopa nnm
KOMaHAamu ynpasneHusi no uHtepdency RS-485;

—  AuCTaHUMoHHoe ynpasrneHue ([Y): no BHeLLHUM curHanam, NocTynaroLLym Ha BXOZb! YrpaBneHus.

8
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BapwaHTbl ynpaBneHus, KoTopble 3afatoTcs B napameTpe ConsS, nepeyvcrieHbl HUXe.

A — ang ynpasBneHus mcnonbayoTcs Tpy komaHabl — «OTKP», «3AKP» n «CTOTl». BknioveHne
COOTBETCTBYIOLLETO BbIXOAHOTO YCTPOMCTBA NpoucxoauT Mnpu noctynneHnm komaHabl «OTKP» unm
«3AKP», a npekpaiiaetcs npu noctynneHnn komangbl «CTOlM». OnuTenbHOCTb KOMaHAbl AOMKHA
6biTb 0T 0,5 40 1,9 C.

B - gona ynpaBneHus wucnonb3yiotcs aBe komaHabl — «OTKP» n «3AKP». YnpasneHue
npoucxoauT Bo Bpemsi AencTBust komaHabl. Komanga «CTOlM» npy 3TOM He Mcrnonb3yeTcs.

B — 70 xe, 4to «Bb», HO HU3KMIN ypoBeHb Ha Bxoae «CTOlM» onpenensieT PY. Bbicokuii ypoBeHb
«CTOIr» onpegensiet pexum — OY vnu PY.

[ — 70 e, uto «B», HO HM3KMIN ypoBeHb Ha Bxoae «CTOlM» onpenensieT AMCTaHUMOHHOE yNpaBrieHve.

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

MpuHUMN dyHKLMOHMPOBaHUs npubopa B BapuaHTe [ cneayowmi.

Bo BpemsA pgencTBus koMaHAbl Ha OTKpbITME BKM4YaeTca pene P1l, 3anyckaetcs OTKpbITMe
3aaBwxkun. [Npu noctynneHun curHana Ha Bxogd «OTKP» (BbiBog 14 knemmHuka npubopa) pene P1
BblKMOYaeTcs, BkovaeTcs pene P4. 3axwuraetca 3eneHbin csetoguog «OTKP». Takum obpasom,
curHan Ha Bxoge «OTKP» BbikntoyaeT OTKPbITME 3a[BWXKKU W BKIHOYAET CUTHanmM3auui OTKPbITOro
MONOXEHUS.

Bo Bpemsi geinctBuMa KOMaHAbl Ha 3akpbiTve BkoyaeTcsa pene P2, 3anyckaetcs 3akpbiTue.
Mpu noctynnexHun curiana Ha Bxofd «3AKP» (BbiBoA 13 knemMHuka npubopa) pene P2 BeiknovaeTcs,
BkntovaeTca pene P5. 3axuraetca ceetoamon «3AKP». Takum obpasom, curHan Ha Bxoge «3AKP»
BbIKITIOYAET 3aKpbITUE 3a4BUXKKM U BKITKOYAET CUrHANM3aLUmio 3aKpbITOro NMOMOXEHUS.

CurHan Ha Bxoge «3AKP» npu oTkpbitum u curHan Ha Bxoge «OTKP» npu 3akpbitum —
He BNusI0T Ha paboTy npubopa.



Mpu ogHoBpemeHHoW nogave komag «OTKP» u «3AKP» B pexume 1Y npubop vHAuumMpyeTt
HEeoAHO3HaYHOCTb MUraHVeM ABYX CBETOANOAHBIX UHONKATOPOB « €» U «P>».

Bo3amoxHble BapuaHTbl ynpaBneHus npuBeeHsl B Tabnuvue 3.1.
Ta6bnuua 3.1 — BapuaHTbl ynpaBneHusi npuéopom

BapuaHTbl ynpaBneHus npuéopom

3HaueHus napameTpa ConS Py v

=001 >|>

~N|o|u|s|wnv|k|o
B3| o| o> > |

3.2.2 Bxopa ons nogkn4veHUs aaTymka

Bxop 4 npegHasHayeH AnNS NOAKMOYEHMS AaTymka uucna obopoToB Bana (pucyHok 3.3) u
(HOpPMMPOBaHNSA UMMYNbCOB AN CHETYKKA.

AKTMBHOE COCTOSIHME BXOA4a OnpenensieTcss 3HayeHneMm nporpaMMmupyemoro napameTpa rcPt
(cMm. MpunoxeHue B): Hymto COOTBETCTBYET HU3KWIN aKTUBHbBIV YPOBEHb, EAVHULE — BbICOKUN.

B kayecTBe gaTyvka MMMNyrnbCOB MOTYT ObITb MCMOMNb30BaHbI:

—  TEepKOHbI;

—  aKTVMBHbIN AaTYuK, MMEILMIA Ha BbIXOAE N-P-N-TPAH3UCTOP C OTKPbITbIM KOMSIEKTOPHBLIM
BbIXOAOM (Hanpvmep, MHOYKTUBHbIA, €MKOCTHON UMW OMTUYECKUI), COBMECTHO C 3aKpenneHHOW Ha
Bany 3aABWKKMN KPbITbYaTKOW.
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BHumanue! [ng paboTbl npubopa nopknioveHve patymka obsasatenbHo. [Mpu nopknmouveHun
AaTyuka He JornyckaeTcs nogava BHELLUHEro HanpshkeHns NuTaHus.
MarHuTHl

[aT4MK

PV

PucyHok 3.3

3.2.2.1 CYeTYMK MMNYNbLCOB

Jlornyeckuii 6ok cyeTyMka MMMYNbCOB NpeAHa3HayYeH AnA onpeaeneHns NoNIOKEHNs 3aABVDKKN
Mo YMcny NOCTYMUBLLKMX Ha HEro MMNynsbcoB co Bxoaa 4. OTcYeT MMNYNbLCOB NPOVU3BOANTCS:

— NPV ABWXKEHUM Ha OTKPbITME: NO hPOHTY MMNynbCa;

—  Npu ABWXEHUW Ha 3aKpbiTve: No cnagy “Mnynbca.

Ecnu cymmapHoe 4ucno uMnynbcoB Mexay KOHLEBbIMW MOMOXEHWSMWU 3aOBWKKU MNpeBbillaeT
YyeTblpexpaspsigHoe 3HayeHue, TO HeobxoaMMO Mcnonb3oBaTb AENUTENb, 3HAYEHWE KOTOpPOro
3apgaetcs B napametpe diun (cm. Mpunoxerve B).
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3.2.2.2 KoHTponb nepuoaa cnefoBaHUsl UMNYNbLCOB

Mo «MrHoBEHHOMY» 3Ha4yeHulo Nepuoaa CrefoBaHWS MMMYNbLCOB OMpeaenseTcs COCTosHWe
ABuraTens 3afBMXKKW: HOpMarbHOe [BWXEHUe Wnu 3aknuHueaHue (aBapusi). [ins KOHTpons nepuoaa
cnefoBaHVsA MMMYNbCOB cnyXaT napameTpbl inPA, intS un intA (cm. MpunoxeHne B).

MpeBbilleHVe nepyofa CnefoBaHWs UMMNYMbCOB 3HaYeHus, 3agaHHoro B inPA (pucyHok 3.4), B
3aBMCUMOCTY OT ApYrnx hakTopoB, MOXET CBMAETENbCTBOBATL O creayoLwumx dakropax:

—  Hayano [ABWKeHUs 3adBWkKkM (pasroH), KorAa npeBbilleHne nepuopa 006ycroBneHo
MyCKOBbIM MOMEHTOM [ABWraTens, U AnUTenbHOCTb NMYCKOBOrO MOMEHTa onpefensieTcs napaMmeTpom
intS, B TeYEHME KOTOPOro KOHTPOSIb NepUoAa He BbIMOMHAETCS;

—  OKOHYaHVe [OBWXEeHWS 3adBWxKu (ynop), koraa npesbilleHve nepuoda obycrniosrneHo nnbo
dmsnyeckum orpaHudeHnem xopda pApuratenss nubo 3aknMHWBaHMEeM ero Bana; AonyctuMas
ANUTENBbHOCTb TaKOro pexuMa xofa onpeaensercs napameTpom intA, No OKOHYaHWU MHTepBana intA
ynpasrieHne 3aABWKKOW NpeKpaLLaeTcs, U BbIMOHAETCS aHanm3 ee TEKyLLEero NonoXeHus.

~ A
ints intA__ |y
A
P1
q
PucyHok 3.4
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3.2.3 KoHTponb nutaHus

Mpy nponagaHuy NUTAOWEr0 HaMNPsSKEHWUS WUNU ero NageHWn HUWXKE MUHUMAarbHOro YPOBHS
JvanasoHa MUTaHusl NpekpallaeTcs ynpaBreHue 3neKTponpuBoAoM. PYHKUMSI KOHTPONS MUTaHUS
Nno3BOMSIeT BHECTU B 3HEProHE3aBUCUMYIO NaMsATb npubopa 3HavyeHWe MONMOXEHUS 3afBWDKKY,
oTobpaxaemoe Ha LUnMdpoBOM MHAMKATOPE.

lMocne wpeHTUdukaumm cobbITMA nponagaHust nuTallero HanpsbkeHus BY  BbinonHser
crnegywolime AencTBums:

- oTknoveHue UK,

—  nepeBOf BbIXOAOB ynpaBneHusi B coctosiHue «BblKI1»;

—  COXpaHeHMWe TeKyLLEero noroXeHne 3aaBUXKKY;

—  OTKIIHOYEHME KHOMOK NULEBOI NaHenw.

Mocne npeHTUdUKaLMN COOLITUSI BOCCTAHOBIIEHNUST MUTAIOLLETO HaMNpsKEHWUsI MUKPOMpPOLLECCop
BbIMNOMHAET cneayoLwmne eNCTBUS:

BOCCTaHOBMEHMWE TEKYLLEro NOMNOXeEHNEe 3aABUXKY;

—  BKJNIOMEHME KHOMOK NULIEBOW NaHenu.

—  BKknoyeHue LW,

—  NepeBOA BbIXOAOB YNPaBIEeHNs B COCTOSIHWE, COOTBETCTBYHOLLIEE COCTOSHMIO BXOZOB YrPaBIieHUs!.

3.2.4 YeTbipexpa3psaaHbii LM poBoN MHAUKATOP

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

— 0 — NPOLEHT OTKPLITUS 3aABUXKK;

— 1 - u4ncno UMNynbCOB OT 3aKPbITUS;

- 2 — nepvop CneaoBaHUs MMMYNbCOB, MOCTyMalWMX OT AaTtyvka (Npu OBWKEHUU —
dakTn4eckun nepmon, B 0CTaHOBe — NnocneaHuni 3adonKCMpoBaHHbIN NepUoa).
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B pexume «[MPOrPAMMUNPOBAHWE» umdpoBon nHaukaTop otobpaxaeT:
—  HasBaHwWe rpynnbl napameTpos;

—  HasBaHwe napameTpa;

—  3HaueHwve napameTpa.

3.2.5 BbIxogHble ycTpoAcTBa

B npubope umeetcsa nATb BbIXOAHbIX YyCTPONCTB (BY) — aneKTpoMarHuTHbIX pene ¢ HopmanbHO
Pa3oOMKHYTBIMW KOHTakTamu. [log BO3AEWCTBMEM YNPaBsAOLWMX CUrHanoB, nocTynawwmx ot BY,
BbIXOAHble YycTpoicTBa obecneymBaloT paboTy BHELHUX YCTPOWUCTB U LEnen CcurHanvsaumu
cneayowmmM obpasom:

- Pl-pene, ynpaensawowee LUeNbl MUTaHWA Nyckatens WM  HenocpeacTBEHHO
3MEKTPONPUBOAOM 33ABUXKKN Ha OTKPbITUE;

- P2-pene, ynpaBnsawowee LUenbld NUTaHWA nyckaTenss WM HenocpeAcTBEHHO
3MEeKTPONPUBOAOM 3a[BWDKKW Ha 3aKpbITUE;

—  P3 - pene, ynpasnsioLlee Lenblo curHanvaaummn «Asapus»,

— P4 —pene, ynpasnsioLiee Lenbto curHanudaumm «OTKpbITOe NONoXeHe»;

—  P5-—pene, ynpaensioLiee Lenblo curHanusaumm «3akpbIToe NOoNOoXeHne».

3.2.6 bBnok ynpaBneHus

BY npegHasHayeH ans o6paboTkM NOCTyNawLMX HA HEro CUrHanoB, MHAMKAUMU NapaMeTpoB U
OopMMPOBaHMS YNPaBISALLNX CUTHANOB ANS BbIXOAHbIX pene.

[MockonbKy He Bce TwUMbl 3afBWKEK BbIAEPXMUBAIOT MeXaHUYeckne neperpysku npu SOCTUXEHUN
KpanHero (KOHLIEBOro) MOOXEHUS!, YTO MOXET NMPUBECTU K MOBPEXAEHUIO UX Y3IOB UMU Pas3pyLLUEHWIO
CaMOM 3aBWXKKM, a Tawkke un3-3a KOHCTPYKTUMBHbIX OCOOEHHOCTEN 3aABWXKEK, HEe WMELINX
OfPaHUYeHns1 B TMOMHOCTbIO OTKPLITOM MOnoXeHun, BY no3BonsieT aBTOMaTUYeCKM OTKNoYaTb
anekTpoaBuraTenb Npu OOCTUXKEHUU 3a[BUXKKOW KOHLLEBOFO NMOMoXeHusi 663 NpyMeHeHWsl KOHLEBbIX
BblknovaTenen. [Onsa atoro B npubope 3agaeTca crnocob onpeneneHusi KOHLLEBOIO MOJOXEHUsI
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3aBUXKM C NMOMOLLbIO NporpamMmmMmupyemoro napametpa PrES (cm. Mpunoxexue B).

Mpn PreS = 0 KoOHUEBble MNOMNOXEHWUS OMPeaensioTCs MNpW  BbINOMHEHUM [OBYX YCMOBWIA
(pucyHok 3.5, a — onpegeneHne OTKPbLITOTrO MONOXeHUsl, pUCyHok 3.5, 6 — onpeaeneHve 3akpbITOro
MOSIOXEHUS):

—  MpeBbllLEHVe 3a4aHHOIO Nepuoaa criefoBaHns MMMynbCcoB Ha Bxoae 4;

—  3HauyeHue cyeTyMKa HaxXoAUTCS B UHTepBarne, onpeaensemMom napamerpamu innL v innH,
(AL =innC —innL, AH =innH —innC).

3T0T cnocob onpeaeneHnss KOHLEBOrO MOMOXEHUS NPUMEHSeTCA AN 3aABUXEK W 3aTBOPOB,
MexaHu4yeckue napameTpbl KOTOPbIX MO3BOMST OCYLIECTBNATb MOSIHOE 3aKpbiTUe W OTKpbITUE
c poXaTtMem B KOHLUEBbIX MNOnoxeHusix. Bpemsi goxatma onpepensietcss napameTpoM intA.
MuHMManbHOe 4MCNO WMMYNbCOB, MOCTYMAKLWMX Ha BxoA nNpubopa Mexay ABYMS KOHLEBbIMU
NONOXeHUsIMK, 3afaeTca B napameTpe innL 1 AOMKHO ObiTb HECKONBKO MEHbLUE TOYHOro MX YMcna,
onpeaensiemoro napameTtpom innC.

MakcrumanbHoOe 4icno MMMyNbLCOB, 3a4aBaeMoe B napameTpe innH, AOMKHO GblTb HECKONMbKO
fonbLue 3HadYeHnss napameTpa innC.

MapameTpsbl iNnC, innL n innH onpepensioTca aBTomatudeckn B pexume «Kannbposka Cinn»
npv HacTporike Npnbopa Ha KOHKPETHLIN 06bEKT ynpaeneHust (cm. n. 6.2.5).

BHumaHue! BpemeHHas 06nacTtb NpuMeHeHns 3afBuMKeK C MOSMHbIM BpEMEHEM Xoa — HE MeHee
5 cekyHA
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PucyHok 3.5

Mpn PreS =1 OTKPbITOE U 3aKPbLITOE MONOXEHWe 3aABWXKU ONpeaenseTcs Mnpu BbINONHEHUN
ABYX yCrnoBuii (pucyHok 3.6):

—  MpeBbllLEHVE 3aAaHHOTO Nepuoaa criefoBaHns MMynbcoB Ha Bxoae 4;

—  3HayeHuWe cYeTYMKa HaxoAMTCS B MHTepBarne, onpeensieMOM 3HaYeHWsIMM napameTpoB
innL ninnH (AL =innC —innL, AH =innH —innC).

Mpu 3akpbiTun (pucyHok 3.6, 6) nonb3oBaTenb MOXET 3ajaBaTb BpeMsi Aoxatusi (mapameTp
intA), npu OTKPbITUM BpeMS JoXaTusl, 3agaHHoe B napameTpe intA, He yuntbiBaeTcs (pucyHok 3.6, a).

OTOoT cnocob onpeferneHusi KOHLEBOTO MONOXEHUS MPUMEHSAETCS ANA 3aABWXEK U 3aTBOPOB,
[AOMycKaloLMX No MexXaHN4YeckuM napameTpam BbINOMHATL MMOTHOE 3aKpbiThe (C AoXaTneMm), HO He
MMEILLNX yropa B KpanHEM OTKPbITOM NonoxeHuu (6e3 goxartus).
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PucyHok 3.6

Mpn PreS =2 — pexum pabotbl 6e3 goxatns. OTKPbITOE W 3aKpbITOE MOSIOXKEHUE 3aOBWKKM
onpeaenseTcs Npy BbINOSHEHUN ABYX YCIOBUN (PUCYHOK 3.7):

—  MpeBbllWEHNEe 3HaYeHVsA Toka NnpuBoaa Ha Bxope 4;

—  3HayeHWe BPEeMEeHM XOAa 3aABWXKN HAaXOOUTCH B MHTepBarne, onpeaensieMoM 3HaveHUsaMu
napameTtpoB innL u innH (AL = innC — innL, AH = innH — innC), pucyHok 3.7, a —
onpefeneHne OTKPbLITOrO MOSIOXEHUs,, PUCYHOK 3.7, © — onpegeneHne 3akpbITOro
MOSOXEHUS.

Mpwn OTKPBITUN 1 3aKPLITUN BPEMS AoXKaTus, 3afaHHOe B napameTpe intA, He y4nTbiBaeTCs.
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OT0T crnocob onpeaeneHns KOHLLEBOrO MOSIOXKEHUS MPUMEHSAETCS AN 3afBWKEK U 3aTBOPOB, He
A0MyCKaloLMX No CBOMM MEXaHU4YeCKMM napameTpam neperpysky npueoga, koTopas MoXeT NpuMBecTu
K BbIXOAY €ro U3 CTpOsi Unu paspyLUEeHNo 3aBWKKN.

Mpwu PreS = 2 He gonyckaeTcst ABUXKEHME K KOHEYHOMY MOSIOKEHNIO 3a4BUXKKW, €CINU OT TEKyLLero
MOSOXEHUs1 3aABWXKM CyMMapHO BpeMsi Xofa nocre ocTaHoBa 3aABukku (intP) u AnutenbHOCTb
NycKOBOro MoMeHTa (intS) npesbllLaloT OCTaBLUeeCcs BpeMs Xo4a.

Mocne onpegeneHus KOHLIEBOTO MOSIOXeHUS BY curHammavpyeT 0 JOCTUKEHUN 3aBWKKOW KOHLIEBOrO
MOMNOXEHWS, BKINOYas COOTBETCTBYIOLLIEE BbIXOAHOE YCTPOCTBO — P4 nnmn P5.

AAH AL A
Bx innC Bx _‘ H H ""_’c‘ H H
- . o A oo 1 T
Kﬁﬂ ;Oh i\'Q‘i J.ﬂ(m/ i ! innc .\& ﬁ/ :
fnc} r ] Kon-so ' i
| ! uMn. ] '
| ! 0% Ly
i i E Pt
P1T : i P2 ' :
| L, | .
t t
a) 6)
PucyHok 3.7

Ecnun 3agsmxka (VIJ'WI 33TBOp) nocne npekpaweHua nogaym curHana ynpasneHuda, B cuny
KOHCTPYKTUBHbIX ocobeHHoCTeN, npogonkaeTt HeKoTopoe BpemMA OBUratbCA NO UHepuun, TO OAnA
COXpaHeHuda ,E]OCTOBepHOVI I/IHCbOpMaLl,I/IVI O MOMNOXEHUN 3aABUXKM Heobxoammo npoaoskatb oTcyeT
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MMMYIbCOB, YTO OCYLLECTBISIETCA C MOMOLb0 napameTpa Pcnt (cMm. Mpunoxenue B). Mpu Pcnt =1
Ny 2 nocrne BbIKMKYEHUsI yNpaBneHus npusodom npubop 6yaeT MMeTb BO3MOXHOCTb cCUuTaTb
MMMYNbCbl B TOM HarnpaBfieHn, B KOTOPOM NepeMelLanach 3afBukKa.

MpumeyaHue — MNpu BKIHOYEHUN peBepca NP ABWXEHUN 3a4BUXKU MO MHEPLMM MOrpeLIHOCTb
MO3ULMOHMPOBaHUA MPUBOZAA MNPSIMO MPOMOPLMOHANbHA BPEMEHU [ABWKEHUS Mo uHepumu. [Ons
UCKIMIOYEHNSI 3TOW MOrPEeLUHOCTU peKoMeHAyeTcs ycTaHaBnuBaTb Bpems 3anpeTa pesepca (intr)
GOnNbLWMM UMW PAaBHLIM BPEMEHMN ABUXEHUS MO MHEPLMM.

BHumanue! lNpu ynpasneHun ¢ NOMOLLbHO KOMaHObl CSet (yCTaHOBVITb 3a4BWXKY B 3afaHHOe
nono»(eHme): — O00XaTuns He NPoOnU3BOAUTCAH, U BpeMA Ha 0XaTue He y4YUTbIBAETCA,

— nepemelleHne B 3aAaHHYl0 TOYKy oTpabaTbiBaeTcsi C y4eTOM KOppeKuuu BpeMeHu
Xxoda rnocrie oCTaHoBa 3aABWXKM INtP. YnpaBneHne 3aABWXKKON MpekpallaeTca A0 nepemMelleHns B
3a[aHHyI0 TOYKY 1 oTpabaTbiBaeTCs B Te4eHNe BPeMeHM, 3aAaHHOro B napameTpe intP.

BY dopmupyeTt curHan «Asapusi» B ABYX Cy4vasx:

—  3aKMHUBaHWE Bana anekTponpuBoga (Neperpyska) NpoUCXOOWMT, €criv C MOMeHTa cTapTa
33[BVKKV MPOLLIO BpeMst iNtS, a 3HaYeHne cyeTYvka He JOCTUITIO 3HaueHus), 3aaaHHoro B innC, 1 nepwop,
CrnefoBaHWst UMNYNbCOB, YCTAHOBMNEHHbLIN B napameTpe inPA, npeBbilleH B TeYeHne BpemeHu intA
(cm. pucyHok 3.8, a — ons oTkpbITUs, 6 — Ans 3akpbiTus, AL=innC—-innL, AH=innH-innC);

—  XOnocToW Xof Bana anekTpornpueoda (nMpockanb3biBaHWE) MPOUCXOAMT, €Chn 3HayYeHue
cyeTyMKa NPEeBbICUNO 3HaYeHne innH, a curHan o npeBsbIlEeHUN Nepuoaa CriefoBaHNs MMNYNbLCOB He
noctynun (cMm. pucyHok 3.9, a — ans oTkpbITus, 6 — Ansa 3akpbitus, AL = innC — innL, AH =innH —
innC).

—  0OpbiB AaTymKa;

Mpu chopmmpoBaHnm curHana «ABapusi» BkrovaetTcs P3, n HaumHaioT muratb CBETOAMOAbI
«ABapusi» n «leperpyaka» npu 3aknuHUBaHWN, «Asapusa» 1 «CkonbXeHne» npu Npockanb3biBaHUy,
«ABapusi» npu obpbiBe Aatymka (cMm. n. 3.3.2.1).
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CEPOC
CHumaeTcst curHan «ABapusi» AnMTENbHBIM HaXaTheM KHOMKN [L: pacrnonoxeHHoON Ha NuueBon
naHenu npmbopa unv nogayen CooTBETCTBYIOLLEN KOMaHAb! Mo HTepdency RS-485.
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PucyHok 3.8
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PucyHok 3.9

BY BbinonHsieT q)yHKLl,I/IIO KOHTPONA peBepCUBHOINO OBWXEHUA 3aOBUXKA. I'Ipvl nonyvyeHun

KOMaHObl HEMeAJIEHHOW CMeHbl HanpaBreHusl OBWKEHWUS 3aABWXKKU BbIMOMHATCS crefylolime
nencTBums:

—  OCTaHOB 3a/IBUXKM;
—  oTpaboTka 3afepXKu 3anpeTa peBepPCHMBHOIO BKIOYEHUs (NapameTp intr);
- Bblgaya KOMaHabl yrpasneHus.

Mpu3HakoM O0TpabOTKM 3a4epPXKKN PEBEPCUMBHOTO BKITIOYEHUS SIBMSIETCA OAHOBPEMEHHOE MUraHue
ceetoanonoB «OTKP» n «3AKP».

-y

. J

an/IMe‘-IaHVIe - I'Ipm BKINMKOYEHNN peBepca npu ABMXEHUW 3aABUXKU NO MHEPUUU NOrpellHOCTb
NO3ULMOHNPOBaHNA MpuMBOAa MPSMO MPOMOpLUMOHanbHa BPEeMEHU ABWXEHWS no uHepuuw. [Ons
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VCKIIOYEHNST 3TOWN NorpewHoCTN pekoMmeHagyeTca yCTaHaBnmMBaTb BpeMa 3anpeta pesepca oonbLmm
nUnn paBHbIM BpeMeHU ABMXEHNA No NHepLUnn.

[Ons AUCTaHUMOHHOIO KOHTPOMS MONOXEHUS 3afBWXKU WUNW 3aTBOpa MOXET MCMofb30BaTbCs
uHTepdeiic RS-485 npubopa unu No XenaHuio nonb3oBaTens MOXeT OblTb YCTAaHOBMEH MOAYIb,
obecneyvBaOWLMn CTAaHAAPTHBIA TOKOBbIA CUrHan oT 4 ao 20 MA, NMUHENHO yBENUYMBAKOLLUIACS OT
NOSHOCTBIO 3aKPbITOro 0 MOSIHOCTBIO OTKPLITOrO NONOXeHUs (pucyHok 3.10).

[Ona Koppekunn HWXHEN U BEepXHEW rpaHuL, Toka npefHasHadeHbl napametpbl Curl u CurH,
cooTBeTCTBEHHO (cMm. [Mpunoxenwne B).

Ons nuTaHms TokoBOW neTnu TpebyeTcs BHEWHWA WCTOYHWMK nuTanus (UM), HanpsbkeHue
KOTOPOro paccyMTbiBaeTCS C y4eTOM COMPOTMBMEHWUS Harpysku npuemHuka curHana (pucyHok 3.11)
cneaywoLwmmM obpasom:

Umin <U< Umax;
Umin =7,5B + 0,02 A x Ry;
Umax = Umin + 2,5 B.

Tok, MA
Rﬂ.
|
20 LA LA ey W
I- 28
L+
[an
4 =
> er
0 100% t
PucyHok 3.10 PucyHok 3.11
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Ecnu HanpsikeHve uMerollerocs MCTOYHMKA npeBblliaeT Upax, TO B LEMb TOKOBOW NeTnv
HeobXoAMMO  BKMIOYUTL  OOMOMHUTENbHLIN  pe3ncTop Ry,  ConpoTuBfeHne  AOMOMHUTENbHOO
pesucTopa onpeaenseTcsa no cnegyowmnm opmynam:

Rﬂmin < Rn < Rl:l max
Ramin = (U—=Unax) / 0,02 A
Rpmax = (U = Unin) / 0,02 A

MowHocTb pesucTtopa P onpegensietcs u3 ycnosusi P = 8 x 107 x Rp.

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

MHdopMaLMOHHBIA  0OMEH [OaHHbIMM - MOXET OCYLLeCTBRATbCA No npotokonam Modbus
RTU/ASCII unn OBEH.

Bei6op npoTtokona obMeHa AaHHbIMU B NpUbope BbINONHAETCSH aBTOMaTUYECKH.

[MepeyeHb NnapamMeTpoB, UX XapakTepUCTUKN N afgpecaumns npuseaeHsl B [Npunoxexun B.

3.3 YcTponcteo npubopa
3.3.1 KoHcTpykuus

Mpnbop unsroTaBnnBaeTcs B MNacTMaccoBOM Koprnyce, NpefHa3Ha4YeHHOM AMS LMTOBOro Uiu
HacTeHHOro kpenneHusi. FabapuTHbIA YepTex npubopa C yCTaHOBOYHLIMW pasmMepamu NpuBEAEH B
MpunoxeHun A.

[inA yctaHoBku Npnbopa Ha 06bekTe B KOMMMEKT NOCTABKN BXOAAT KPENeXHble 3MeMeHTbI.

B oTBepcTMsX NoaBoAa BHELLUHMX CBSI3el YCTaHOBEHbl PE3NHOBbIE YMNOTHUTENN.

Ha nuvueBow naHenu npubopa pacnonoXeHbl KnaBuaTtypa ynpasreHus npubopom, umdpoBom
nHavkaTop v ceetoamoAbl. Ha pucyHke 3.12 nokasaH BHELWHWUI BUA NULIEBON NaHenu npubopa.

Ha 3agHelt naHenu y npmbopoB LWMTOBOrO KpenmeHnst HaxoaMTCa KNeMMHUK AN NOACOeANHEHNS
BHELUHUX CBSi3el (4ATYMKOB, BbIXOAHbIX LUenen un nutaHus). B npubopax HacTeHHOro KpenneHus
KMEMMHUK pacnonoXxeH nog BEPXHeN KPbILLKOW.
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PucyHok 3.12
3.3.2 WUHpukauusa v ynpasneHue

YeTblpexpaspsagHbli  LMGPOBON MHOMKATOP MpegHasHadeH pAns oTobpaxeHus 3HayYeHuwn
n3mepsieMblX BENUYMH 1 PyHKLMOHaNbHLIX NapameTpos npubopa.

3.3.2.1 CBeToanoaHble UHAUKATOPbI U UX Ha3HaYeHne

MHamkaTopbl «<», «>»:

NOCTOAHHbIM CBE€4YeHMeM unm MuraHMem nokKasblBaldT HanpasneHne nepemMelleHns
3a4BUXKN;

OAHOBPEMEHHbIM MUraHMeMm CUrHarnmM3npyrT O 3anpeTe BblAa4vyu ynpaBneHUA Ha 3aBUXKY
Ha BpeMaA «3anpeta peBepCUBHOIO BKITIOYEHUA»;
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—  OAHOBPEMEHHBbIM MUraHWEM CUrHanmM3vpylT OAHOBPEMEHHYK nogadvy komaHg «OTKP»
n «3AKP» B pexume Y.

Mugukatopbl «3AKP» 1 «OTKP» NOCTOSIHHbIM CBEYEHWEM CUrHanNM3upylT O AOCTUXKEHUU
COOTBETCTBYIOLLMX KOHLIEBbIX MOMOXEHNIN 3aABVXKM.

NHavkaTop «ABapus» curHanmampyet o6 aBapuinHol 6rokMpoBke ynpaBneHnem 3aasukKu.

MugukaTop «leperpys» curHanusmpyet o6 aBapuiHon cutyauum «leperpyska».

MHavkaTop «CKomnbXxeH» curHanuanpyeT ob aBapuiiHon cutyauum «CKomnbxXeHue».

Wuankatop «[Y»:

—  MOCTOSIHHO CBETUT — TEKYLLMIN PeXuM ynpasneHus — OY;

—  MOCTOSIHHO MOraLleH — TEKYLLMIA pexumM ynpasnexusi — PY;

—  muraeT — npubop HaxoauTcs B pexxvume «Kannbposka.

3.3.2.2 KHonku ynpaBneHus
HasHaueHve kHomnok B pexume «PABOTA»:
—  KHOMKa «anuTenbHoe HaxaTtue» — Bxo B pexum «[POrPAMMUPOBAHUE»;
—  KHOMKa [ — nogava KoMaHbl Ha OTKPbLITUE 3a0BUXKU, ECINN BKIOYEHO PY;
—  KHOMKa [3¥%. — nogaya KomaH4bl Ha 3aKpbiTUe 3a[BWKKM, eCnin BKIodyeHo PY;
- kHonka [F90 — nopaya KOMaHdbl HA OCTAHOB 3aABWXKKM, €CNN BKIoYeHo PY.
CEPOC
—  KHOMKa E «anMTenbHOE HaXxaTue» — CHATUA curHana «ABapusi».

»
~
TPOY. T
- KOMBMHALMSA KHOMOK N e — C6pOC TEKyLLEero nornoXxeHna 3a0BYKKN B NOSIOXKEHUE «3aKpbiTa».
-

R
- KOMOMHALMSA KHOMOK n L — CGpOC TeKyLlero nonoXXeHna 3aABUXKKM B MNOJIOXEeHue
«OTKpbITa».
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EPOC.
nPor. ot
—  KOMOWHaLMs KHOMOK 1 LEO. — nepeksoYveHrne pexnma ynpasneHuns «PY»/ «JY».

CEPOC A
-~ coyeTaHue KHOMOK E + Il + nepesoauT MpUBop B PEXMM TEXHONOrMYECKOoro
TeCTupoBaHuA:. BKMKOYaKTCA BCe BY w»n nonHaa 3acBeTka wuHAuKauuu. Bbixog u3 pexuma
OCyLleCTBnAeTCA TOJIbKO C6pOCOM nnUTaHnA.

BHumanue! [Mpu nogknioyeHHOM OObEKTe ynpaBMeHWs KaTeropuyecku 3anpellaeTcs BXOA B
TEXHOMNOMMYECKUIN PEXUM.

HasHaudeHwue kHomnok B pexxume «[MPOMPAMMUNPOBAHUE» onucaHo Huxe.

NPT
KHonka :

—  MEepexof Ha CreayoLmMii ypOBEHb MEHIO B PEXMME «MPOCMOTpax;
—  BblXO4 B PEXMM «MPOCMOTPa» C COXPAHEHWEM BbINOSIHEHHOW KOppeKkuuu napameTpa B
pexume «peaakTUpoBaHUs»;
—  chukcaums nonoxeHun «3akpbita» (CLS)/«oTkpbiTa» (0Pn) B pexunme «Kanmbposka Cinnx».
-

KHonka [ore.

—  BblbOp NMporpaMMupyemoro napameTpa M3 Crnucka napameTpoB B NPSIMOM HarnpaBfieHun B
pexume «npocmoTpa;

—  W3MEeHeHWe 3Ha4YeHusi napameTpa.

Y

KHonka L34, ;

—  BblbOp NporpammupyemMoro napameTpa 13 cnucka napameTpoB B 06paTHOM HanpaBneHun B
pexunmMe «npocMoTpa;

—  W3MEHeHue 3HayeHus napameTpa.

CEPOC
KHonka E npegHasHa4deHa:
- BbIX04 Ha I'Ipeﬂ,bl,ElyLLl,VlVI YPOBEHb MEHIO;
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—  BbIXOA, B PEXWM «nNpocMoTpa» 6e3 coxpaHeHus BLINMOSIHEHHOW KOpPeKuun napameTtpa B
pexvume «peaakTUpoBaHUs»;
—  npepbiBaHne pexuma «Kanubposka Cinp».
>
-
Komb6uHaums kHonok W n e ;
—  dmKCcMpoBaHWe KoMaHabl 3aKkpbIiTUs B pexume «Kanubposka Cinn;
—  nepexog B pexum «Kannbposka» ans rpynn Cinp nnm Cinn B pexume «npocMoTpa.
-y
Fa
n o — chrkcpoBaHme komaHab! OTKPbITUA B pexume «Kanvbposka Cinnx.

ni
KomBrHaumst KHomnok
MpumeyaHus

1 Ecnu TMN HaXxxaTusi He yKa3aH, nMeeTcs BBUAY 0ObIYHOE «KOPOTKOE» HaxaTue — ANUTENbHOCTb
Haxxatus okorno 0,5 ¢, peakums Ha HaXxxaTne — No OTMNYCKaHUIO KHOMKK.

2 «[AnuTenbHOEe» HaxaTue — HaxaTue U yaepXaHue B TeYeHWM BPEMEHU He MeHee 2 CeKyHA,
peakumsa Ha HaxaTue — No UCTEYEeHUN BPEMEHU OKOMO 2 CEKyHA,.

3 Mpwu HaxaTum KOMBMHaLMK KNaBWLL TUM ONPeAensAeTcsa Kak «AnmMTernibHoe» HaxaTtue.

4 Tun nogayn KoMaHg Ha OTKpbITUE UMK 3aKpbiTUe 3aABWKKM Npu PY onpegensioTca TekyLwmm
BapuaHTOM yrnpaBrieHus:

— npu ConS =1, 2 — «KOpPOTKOE» UMW «ANUTENbHOE» HaxaTue (ynpasneHne MMMynsLcoM no
cnagy);

— npuConS =3,4,5,6, 7— «anutenbHoe» HaxaTue (ynpaBrneHne ypoBHEM, T.e. ynpaBreHne
BbIAAETCA NoKa HaXaTa KHOMKa);

— B pexume «Kanmbposka» — «KOPOTKOE» HaxaTue (ynpasneHne Mmnynbcom no opoHTy).
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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 HanpsbkeHve. MNpu ycTpaHeHUn HencnpaBHOCTEN
N TEXHUYECKOM 06CNYyXMBaHMM HEOOXOANMO OTKITHOYMTE NPMBOP M NOAKIIOYEHHbBIE K HEMY YCTPOMCTBA
oT ceTw.

He ponyckaeTca nonagaHve Bnarn Ha BbIXOAHblE KOHTaKTbl KMEMMHUKA W BHYTPEHHWe
anekTpoanemeHTbl npubopa. 3anpelaeTcsa Mcnonb3oBaHue npubopa B arpeccuBHbIX cpedax C
codepxaHvem B aTMocdepe KMCIOT, Lenoyen, Macen u T.n.

MopknioyeHne, perynupoBka U TexHudeckoe obcnyxvBaHne npubopa [0MKHbI NPOU3BOAUTLCA
TOMbKO ~ KBaNMMUUMPOBaHHBIMK  crieuuanucTaMn, U3yumBLUMMK  HacTosilee PYKOBOACTBO MO
aKcnnyaTaumm.

Mpn akcnnyaTaumMm M TexHW4eckom obcnyxuBaHunm Heobxogumo cobnogaTe TpebosaHusA
FOCT 12.3.019-80, «[MpaBunn akcnnyatauum 3neKTpoycTaHOBOK notpebutenen» n «[lpasun oxpaHbl
TpyAa npu aKcrnyaTaummn aneKTpoycTaHOBOK NoTpebuTene».

BHumaHue! B CBSI3M C HanuMuMem Ha KIEMMHMKE OMAacHOro ANs XWU3HU HanpsXxeHua I'Ipl/l60pbl,
N3roToBJIEHHbIE B KOpnycax WWTOBOro KpenneHusd, AOJKHbl YCTaHaBMBaTbCA B LLUUTaAX ynpaBneHua,
OOCTYNHbIX TOJSIbKO KBanuUUMPOBaHHbLIM crieunanucTam.
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5 MoHTax npubopa Ha 06bLEKTe U NOAroTOBKa K paboTte

5.1 MoHTax npubopa

Mepes MOHTaXOM NOArOTOBUTbL Ha LUMTE YMpaBreHWsi MecTo ANl yCTaHoBKM npubopa B
cooTtBeTCcTBUU C [MpnnoxeHvem A.

YctaHoBMTL Mpubop Ha LWWWUTe YynpaBneHus, WUCMoMb3ys Ans ero KpenneHus MOHTaXHble
3MNeMeHTbl, BXOAsLIME B KOMMIEKT nocTaBku npubopa.

5.1.1 YcrtaHoBKa NpM6BOPOB HAaCTEHHOrO KpenneHus

[inA ycTaHOBKM NPUBOPOB HACTEHHOTO KPEemneHNs BLINOHUTL CrieayloLime AeNCTBUS:

—  3aKpenuTb KPOHLITENH Tpems BuHTamm M4 Ha MNOBEpPXHOCTW, MpeAHa3HavYeHHoOW Ans
ycTaHoBku npubopa (cm. Mpunoxenne A n pucyHok 5.1, a);

—  3auenuTb KPenexXHbl Yronok Ha 3afgHel cTeHke npubopa 3a BEPXHIOK KPOMKY KPOHLUTENHa
(pucyHok 5.1, 6);

—  npukpenuTb Mpubop K KPOHLWTENHy BUHTOM M4 x35 wn3 komnnekra nocTaBKu
(pucyHok 5.1, B).

MpumeyaHue — BUHTLI ANs KpenneHns KPOHLWITEeNHa He BXOAAT B KOMMNSIEKT NOCTaBKu.
5.1.2 YcTaHoBKa NpM6GOpPOB WMUTOBOrO KpenneHus

[nsa ycTaHoBKM NpUBGOPOB LLMTOBOIO KPEMMeHNs BbINOMHUTL crieaytoLune AedcTBUs:

—  BCTaBWTb Npubop B creumansHO NOAroTOBNEHHOE OTBEPCTME Ha NMULEBON NaHenu wwuta
(cm. MpunoxeHne A 1 pucyHok 5.2, a);

—  BCTaBWTb hMKCaTOPbl M3 KOMMMEKTa NMOCTaBKM OTBEPCTUS Ha GOKOBbIX CTeHkax npubopa
(pucyHok 5.2, 6);

— C ycunuem 3aBepHyTb BUMHTbI M4 x 35 B oTBepcTusx Kaxaoro dwukcatopa Tak, 4TOObl
npubop BbiN NAOTHO NpWKaT K NNLEBON NaHenu wuTa.
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a)

6) = B)

PucyHok 5.1 — MoHTax npn6opa HaCTEHHOro UCMOJIHEHUSA

a)

PucyHok 5.2 MoHTax npu6opa LiMTOBOro UCMNOJSTHEHUA
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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 MMTAHMEM MOLLHOrO CunoBoro obopyaoBaHusi. Bo  BHewHen uenu
pEKOMEHAYETCA YCTaHOBUTb BbIKMIOYATENb MUTaHUs, obecneymBaloWmnii  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 coegvHeHust npubopa C  UCMOMHUTENbHLIMKM - MeXaHW3mMamm
1 BHELUHMMM YCTPOMNCTBaMMU, a Takke C MCTOYHMKOM nuTaHmns 220 B 50 .

Onsa obecnevyeHnss HaOEXHOCTU SNEKTPUYECKMX COEOMHEHUI PEKOMEHOYeTCsl UCMNonb3oBaTb
Kkabenn ¢ MegHbIMU MHOTOMPOBOSIOYHBIMU XKMUaMK, KOHLbI KOTOPbLIX Nepen NoAkntoveHuem criegyet
TLaTeNbHO 3a4MCTUTb 1 0BNyauTb.

3aumncTky xun kabenen He06XxoaMMO BbINOMHATL C TAKUM PacYeTOM, YTOObI UX OrONIEHHbIE KOHLLbI
nocrne noakn4eHns kK npubopy He BbiCTynanu 3a npegensbl knemmHuka. CeyeHne xun kabenen 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 BblAeNIUTb NTIMHUK CBA3U, coeMHALWne I'IpVI60p C AaT4yMKkoMm B
CaMOCToATENbHYO TpaccCy, pacnonarada ee oTAeflbHO OT CUNOBbIX kabenei, a Takke OT kabenew,
COo34arLlnxX BbICOKOYACTOTHbIE N UMMYTTbCHbIE NMOMEXMU.

Ons 3awutbl BXOOHBLIX yCTpOVICTB npm60pa OT BJTUAHUA NMPOMBbBILLUIIEHHbBIX 3NEKTPOMarHUTHbIX
nomex NMMHUK CBA3N an6opa C AaT4YMKOM peKoOMeHOyeTCA 3KpaHUpOoBaTh. B kayecTBe akpaHoB MoryT
ObITb MCMONb30BaHbl 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

MopkniodeHne npubopa K CeTU NUTAHWSA W UCMOMHUTENbHLIM YCTPOWCTBaM  YynpaBreHns
npon3BoOAMTCA MO cxeme, npueedeHHon B [punoxeHnn b, ¢ cobniogeHnem W3NOXeHHON Huxke
nocnenoBaTenbHOCTU AENCTBUN:

—  Npou3BeCTV noAkMoyveHne npubopa K MUCMOMHUTENbHBIM MeXaHW3MaMm W BHELUHUM
YCTPOWCTBaM, a Takke K UCTOYHUKY NMUTaHUS;

—  MOAKMI0YMTb AATUMK K NPUGOPY C NOMOLLbIO MPOSOXEHHON NTMHUM CBSI3W;

—  MOAKMIOYUTB NINHUIO CBA3M «Npubop — AaTunk» K BXogam npubopa.

BHumaHue!

1[ns 3awwuTbl BXOAHbIX Lenen npubopa OT BO3MOXHOro npobosi 3apsgamu CTaTUYecKoro
3MEeKTPUYECTBa, HaKOMMEHHOr0 Ha JMHUU CBSA3W «Npubop — AaTyuk», nepep NoAKMIOYEHWeM K
KNeMMHUKY npubopa nx xunbl cnegyeTt Ha BpeMs oT 1 40 2 C COeANHNUTL C BUHTOM 3a3eMIIeHNst WwuTa.

2 [atynk AOomKeH ObITb ANEKTPUYECKN M30MMPOBaH OT BHELUHEro obopyaoBaHus.

3 PekomeHayeTcs ncnonb3osatb npubop 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»;
- «[MTPOrPAMMUPOBAHUNE>.

6.2 MporpammupoBaHue
6.2.1 O6Lwme ykasaHus

Pexum «MPOFPAMMUPOBAHWE» npeaHa3HayeH AN YCTAaHOBKM 3HAYeHWN napameTpoB
paboTbl npubopa W 3anMcu WX B SHEProHe3aBMCUMYKO NamsATb npubopa. 3agaHHble 3HaYeHus

nPOr.

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

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

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

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

K peOakTMpoBaHWiO napamMeTpoB (Ha akpaHe oTobpaxaetcsa P. 00). CneayeT BBectu naponb 27 (c
EXmE-a eor.

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

Ha LI/ nosiBuTcst HasBaHue nepBoW rpynnbl napameTpos (CinP, cM. pucyHok 6.1). BBeaeHHbIn naponb

(ecnv  OH MpaBunbHbIA) aKTMBEH B TeyeHMe 3 MWH MOCne Bbixoga M3  pexuma

«MPOrPAMMUPOBAHWE» 1 noBTOpHOro BBOAA He TpebyeT.
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MNpumeuyanmne — [aponb JocTyna K peaakTUPOBaHUIO NapameTpoB «27» W3MEHEHWIO He
MOANEXMT.
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PucyHok 6.1 — NporpammupoBaHue npubopa
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[ecsatTnyHaa Touyka B KpaWHeW npaBOM MNO3MUMM BO3Me Ha3BaHUsA napameTpa obo3HavaeT
HasBaHwue rpynnbl («CinP.», «Cinn.», «ALr.», «<0PEr.», «Cur.», «rS.»).

Mepexon k TpeGyemoii rpynne napaMmeTpoB NPOU3BOAUTCS KHOMKaMM I: I: rocre 4ero Ha
3KpaHe NosiBIsieTCs Has3BaHWe NepBoro napameTpa B rpynne.

nPOr.

Bxoa B Tpebyemyto rpynny napameTpoB NPOU3BOAUTCS HaXaTUEM KHOMKK .
A (¥

[Mepexop k TpebyemomMy napameTpy NPOU3BOAUTCS KHONMKaMM L2 [ [ 3. |

[ns nameHeHusa 3HaveHnsa napameTpa crnefyert BbINOJIHUTL crnegyouine aencTens:

- HaXxaTb KHOI'IKy

—  C MNOMOLLBIO KHOMOK Il unm Ii yCcTaHoBUTb Tpebyemoe 3HaveHue (cMm. n. 6.2.3);
—  Ans BbIXOA4a W3 pexuMa pefakTUpOBaHWs 3HA4YeHUs napamMeTpa C ero C COXpaHeHuem

CEPOC

POT. ki
HaXaTb KHOMKY .; ans Bbixoaa 6e3 COXpaHeHUs HaxkaTb KHOMKy L&
CEPOC

Bbixoa u3 rpynnbl napamMeTpoB NPON3BOOUTCA HaXXaTUeM KHOMKU E

6.2.3 OCcob6eHHOCTU YCTaHOBKM 3Ha4Y€HMN NpPOrpaMMmupyemMbIiX NnapameTpoB

-
~
Mo HaXxaTuIo KHOMKM Lo B pexmMMe «pefakTupoBaHua» napaMeTpa BbIMONHAETCS:
- yBenu4yeHne sHav4yeHna — ana YncroBoro BBoAa;
- nepexon Ha npegblayuiee 3HavyeHne — and npegonpeneneHHoro sBoga (CI'II/ICKa).
>
~
Mo HaXxxaTuIo KHOMKW L3, B pexmMMe «pefakTupoBaHua» napaMeTpa BbIMONHAETCS:

- YMeHblUeHMe 3Ha4YeHna — anya 4YMcnoBoro seoaa;
- nepexon Ha cnegywuliee 3Ha4vyeHne — ana npegonpeneneHHoro sBoga (CI'II/ICKa).
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Mocne HaxaTus KHOMKM B PEXUMEe «peOaKTMpOBaHWsi» BbIMOSHAETCA MpOBEpKa Ha
KOPPEKTHOCTb BBEAEHHOr0 3HA4YeHusl, T.e. COBMECTUMOCTb CO 3HAYEHUSMW APYruX, CBA3AHHBLIX C
TeKyLUMM, napameTpoB, COOTBETCTBME TuUMy, pexumy ynpaenewus u T.n. [pu HegonycTumom
3HaYeHUN OTKOPPEKTMPOBAHHOIO NapaMeTpa ero 3HavyeHne BOCCTaHaBMMBAETCH U BbIXOA U3 pexuma
«pefakTMpoBaHuWsI» He MPOUCXOAUT.

MapameTpbl rpynnbl «Cinn.» AOMKHbI YA0BAETBOPATh YCroBmio: innL <innC <innH.

[na 3HaveHnsa napameTtpa ConS = 0, 4, 5, 6, 7 py4yHOe Nepekso4eHne pexnma ynpasBrneHus
3anpetueHo. lMpu ycTaHOBKe napameTpa M3MeEHeHWe pexuma ynpasneHus (npu HeobxoammocTu)
BbIMOSHAETCS aBTOMAaTUYECKN.

MapameTp «StoP» npegHasHayeH ANs OrpaHUYeHns X04a 3aABUKKU Ha OTKpbITMe. MNMomnHbIn xoa
3a[BWKKN Ha OTKPbITUE MPU 3TOM OrpaHWYMBAETCH Ha KOMWUYECTBO MMMYMbCOB, YCTAHOBIIEHHOE B
napametpe «StoP». Hanpumep, ecnn innC=1000, a StoP=200, To Bpems xoga 3agBwxk1 pasHo 800.

BHumanue! CyuiectByet ucnonHerue MO npubopos, koraa napameTp «StoP» npegHasHaveH
ANSA orpaHNYeHnst Xo0Aa 3aBWKKM Ha OTKPbITME U 3aKpbiTUe ( CUMMETPUYHOE OrpaHMYyeHme).

MapameTpbl rpynnbl «Cur.» npegHasHadeHbl AN KOPPEKUMWM HWKHEW W BEpPXHEW rpaHuL
BbIXoAHOro Toka (ans npubopos MKM1W.X.I ¢ gononHWTENbHBIM BbIXOAOM — LMdpoaHaroroBbiv
npeobpa3oBaTtenem «napameTp-Tok oT 4 4o 20 MA»).

MapameTtp «Curl» npegHa3HayeH ONS KOPPEKLMM HWXKHEW rpaHuubl BbIXOAHOrO Toka (4 MA),
COOTBETCTBYIOLLEW 3aKpPbITOMY MONIOXEHWUIO 3aABWXKM Wnu 3ateopa. [lpu atom npubop [omkeH
MHAMLUMPOBATL 3aKpbiTOe MNOMOXeHue 3aaBukku cBedeHuem ceetogmopa «3AKP» (ecnu cetutcs
ceetoanon «OTKP», cneayeT nepeBecTy 3aABUXKKY B 3aKpPbITOE NMOSIOXEHME).

MapameTp «CurH» npegHasHayeH Ans KOPPEKUMU BEPXHEN rpaHuLbl BbIxogHoro Toka (20 MA),
COOTBETCTBYIOLLEN OTKPLITOMY MOMOXEHMIO 3aABWDKKM UNK 3aTBOpa. Koppekuuio 3HavyeHns napameTpa
cnegyeT MPOBOAUTbL, KOHTPONUPYsi MOKasaHWs MunnvMamnepMmeTpa, BKMYEHHOro 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 nporpamMmMpoBaHus.

MapameTpbl inPA u intS rpynnbl «CinP.» npegHasHayeHbl ANs HacTpoWiku npubopa Ha
KOHKpeTHbI 00beKT ynpaBneHusi. [Mepen Havyanom kannbOpoBKWM 3aABUXKKY HEOOXOOUMO BbIBECTU B
nonoxeHue, 6nuM3koe K KOHeYHOMy, obecneyvBas TeM caMbiM [OCTATOYHOCTb €e Xxofa [Ans
BbIMNOMTHEHUS KANMBPOBOYHOIO NPOroHa.

Mocne nepexopa B pexum «Kannbposka» (MyTeM «ANUTENBHOrO» HaXaTus KOMOVMHaLUMWM KHOMOK

o

N
n [32.) Ha LM nosBuTCcsa npurnaweHne Hayatb nporoH (-run) (6onee nogpobHO O gencTBUsiX,
- o
-~ V
Npou3BOAMMbIX C MOMOLLBK KHOMOK npubopa, cm. 3.3.2.2). lNocne HaxaTus KHOMKW Lo pnn (34
(ynpaBneHue umnynbCcom Mo crnafy/oTrnyckaHue KHOMKW) Mpouecc kannbpoBkM 3anyckaeTcs, U Ha

9KpaHe 0To6pa>KaeTc9| TeKyLIJ,MVI nepuoa cnegosaHua MMNynbCoB.

MNpumeyanne — lpu kanubposke K NpUBOPy AOMKEH ObiTb MOAKMIOYEH AATHYMK, C KOTOPOro
[OOIMKHBI MOCTyNaTb MMMYNbCbI HA CHETHbIN BXoA npubopa (Bxopg 4).

Mo okoHuYaHWK npouecca kanMbpoBkW OyAyT BbINOMHEHbI OCTAHOB 3a4BUXKN 1 Nepexoa B Pexum
npocmoTpa «CinP.».

3HayeHns napameTpoB iNPA u intS AomkHbl BbITb Heckonbko Gonblue peanbHO M3MEPEHHbIX
BenunyuH (o1 10 Ao 15%) n noaToMy onpeaensioTcs cneayowmm obpasom:

iNtS = iNtSpeansnoe + 12.5 %,

iNPA = inPAgeannoe + 12.5 %.

CEPOC
[ns aBapuiiHOro npepbiBaHNs npoLecca KaJ'IVI6pOBKVI Heobxoanmo HaxaTb KHOMKY E

BHumaHue! B xoge nposeaeHunsa KaﬂI/IGpOBKI/I TeKyllee NonoXeHne 3agBWXKN HE BblHUCAETCA U
He KOHTPONnpyeTcd, NO3TOMY NocCrie ee OKOH4YaHUA NOJI0KeHUe 3aaBUXKN, 0To6pa>|<aemoe Ha LN, He
COOTBETCTBYET peasibHOMY.

37



6.2.5 Pexum «Kanubposka Cinn»

Mepexon B pexum «Kanunbposka Cinn» ocyllecTBnseTcs nytem Bbibopa rpynnbl napamMeTpoB
«Cinn.» B pexume nporpaMMupoBaHus.
MapameTtpsbl innC, innL, innH n diun rpynnel «Cinn.» npegHa3HaveHbl Ans HAacTpolikvM npubopa
Ha KOHKPETHBIN 0OBEKT ynpaBneHus.
Mocne nepexopa B pexum «Kannbpoka» (MyTeM «ANUTENBHOrO» HaXaTnsi KOMOMHaLUM KHOMOK
g

eor. |
n [#2.) Ha LI nosiBnsieTcs 3anpoc Ha YCTAHOBKY 3adBWXKKW B MonoxeHue «3akpbita» (CLS)

(6bonee nogpo6HO 0 AEVCTBUSX, MPOM3BOAUMBIX C MOMOLLBIO KHOMOK Npubopa, cm. 3.3.2.2).
-y >
Fa ~
KHonkamu (o n [3%. (ynpaBneHve ypoBHEM), HEOGXOAMMO YCTaHOBUTL 3aBWXKKY B MONOXeHUe

neor.
«3aKpbiTa», Nocne 4yero 3aduKCMpoBaTh NonoxeHne (CoOpoc cueTunka B «0»), HaXKaB KHOMKY .
Ha LI/ nosiBUTCA 3anpoc Ha YCTaHOBKY 3a[BWXKW B MOMOXEHNe «oTkpbITa» (0Pn).
A ¥
JAKP.

KHonkamu [ n (ynpaBneHue ypoBHeM), HEOGXOAMMO YCTaHOBUTL 3aABWXKY B MOSOXeEHUE

«OTKpbITa», Nocre 4ero SGd)VIKCI/IpOBaTb NnonoXeHue, HaXxaB KHOMKY E

MpumeyaHue — [lNpu kanubposke k MpuBOPYy AOMKEeH ObiTb MOAKMIOYEH AAaT4uK, C KOTOPOro
AOIMKHBI MOCTYNaTb MMMYNbChI HA CYETHBIN BXOA npubopa (Bxop 4).

[Mocne HaxaTusa KHOMKM npouecc KanubpoBKM CUMTAETCS 3aBEepLUEHHbIM, U BbIMOSHAETCS
nepexop B pexum npocmoTpa «Cinn.».

MapameTpbl innL, innH rpynnbl «Cinn.» onpegensioTcs cneayowmmM o6pasom:

innL =innC -1,

innH =innC + 5.

YNCI10 UMITYTIbCOBgeansmoe | diun <9994,
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BHumaHume!

1 Ecnn HeobXxoAMMO M3MeHWTb 3HaveHus napameTpoB innC, innk, innH, npu yBenuueHun
3HayYeHWI napameTpoB criegyeT cobmogatb  NOCNEeoBaTeNlbHOCTb  U3MEHEHWs  MapameTpoB
innH—innC—innL, npn yMeHbLUEHWN 3Ha4YeHun napameTpoB — innL—innC—innH.

2 I'IpM fonbLiomM BpeMeHn Xxo4a 3aaBMXKU OT OQHOIo KOHEYHOro NosioXXeHUa K Apyromy, KomaHa
~
JAKP.

. mPOr.
nepesoga MOXHO BbIMONHATL C donkcaumnen ynpasrneHua, ncnonb3ys KOMOWHALMIO KHOMOK n

~ CEPOC
nPor, L .
nnun n Lo (,anTeanoe Ha)KaTI/le). OcTaHoB B 3TOM crnyyae 6y[:leT BbIMOMNHATLCA KHOMKOW LE™N

anI3HaKOM BKIMHOYEHUA (*)I/IKCQLWII/I ynpasreHuns sBnaeTcs rnocTtosHHOE CBEYEeHUE CBETOAMOO0B «<»,
«>»,

6.3 Hactpouka npubopa c MK

Onsa Hactporikn npubopa c MK ucnonb3yetcs uHTepdenc ceasn RS-485. MHdopmaunoHHbIN
0o6MeH JaHHBIMU MOXET OCyLLecTBNATbCA no npotokonam Modbus RTU/ASCII nnn OBEH ¢ nomoLwbio
nporpaMmmbl «KoHdurypaTop MKM1».

Onsa yctaHoBku nporpammbl Ha K cneagyet 3anyctutb cann Setup_CfgPKP.exe, koTopbiv
HaxoauTCs Ha AWCKe, BXOASALEM B KOMMMEKT MOCTaBKM.

Mocne ycTtaHOBKM Nporpammbl Ans HacTpolkn npubopa c MK cnegyeTt 3anyctute nporpammy
CfgPKP.exe. B MeHIO HacTpoWku ceTeBbix napameTpoB nporpammbl  «KoHdurypatop [MKM1»
yCTaHaBNMBaeTCs NPOTOKON obMeHa 1M HaCTPOWMKM NMopTa B COOTBETCTBUM C TeKyLleln KoHdurypaumen
npubopa.

Mporpamma no3BonsieT YCTaHOBWUTHL credylolve napameTpbl npubopa W WUCNOMHWUTENBHOrO
MexaHu3ma:

—  onepaTtuBHble NapameTpbl npubopa;

—  napameTpbl UCMOSNHUTENBHOTO MeXaHW3Ma (3afBUXKKM);

—  HacTpoWkKu ynpasrneHus npubopa;
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—  ceTeBble HAaCTPOWIKW.

Mpn nopknioyeHun npubopa k OPC—cepBepy criegyeT BbiGpaTb M3 MEHIO HaMMeHOBaHWI
ycTpowncTs 3anuch «[KIM1 M01».

MepeyeHb MapaMeTpoB, NX XapaKTEPUCTUKA 1 AMana3oH 3Ha4YeHW npvBeaeHs! B [Mpunoxexnn B.

Tawke nocpeactsom nporpammbl  «KoHdurypatop [MKIMN1» BO3MOXHO MpsiMoe ynpasrieHue
npmbopoMm (rpynna «YnpasneHue»).

CnpaBky 0 nonb3oBaHun nporpammoin «KoHdurypatop MKM1» BO3MOXHO nonyynTb, BblOpas
MeHio Momows | CnpaBka.

MNpumeuanne — T[locrne u3MEHeHWs 3HAYeHU oOnepaTMBHLIX NapamMeTpoB YrpaBneHve
3a[BUXKOW BO3MOXHO TOMbKO MOCHE YCTaHOBKW 3aABWXKW B kpaiiHee nonoxeHuwe 0 mnu 100 % u
nopayn komanabl «yctaHoutb 0 (100) %» (cm. Mpunoxenne B).

6.4 MporpammMmupoBaHue KOHTponnepa npubopa

B cnyyae HeobxooumocTu nepenporpaMMMpoBaHus KOHTponnepa npubopa cnegyeT 3anucatb
dann obpasa nporpaMmmbl B KOHTpornnep npubopa. [nsg atoro cnedyeT yCTaHOBUTL CBA3b Mpubopa ¢
MK no nHtepdency RS-485 u 3anyctutb daiin, KOTOPbIN HaXOAUTCA Ha AUCKE, BXOASLLEM B KOMMNMEKT
noctasku: PKP1l_1 00 _fw.exe — gns npubopa MKM1W-X, PKP1I-l_1 00 fw.exe — gns npubopa
MKM1M-X.I n cnepoBaTth MHCTPYKUMAM NPOrpaMmbl.
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7 TexHu4yeckoe obcnyxuBaHue

O6cnyxmBaHWe nNpubopa B Nepuos aKcnyaTaummu COCTOUT U3 Ero NEPUOONYECKOTO TEXHUYECKOTO
OCMOTpa, NPOBOAMMOrO HEe pexe OAHOro pa3a B 6 MecsiLieB M BKIOYatoLLero B cebs:

OYMCTKY Kopryca U KNeMMHUKOB Npubopa oT Mblfu, rpsiau U MOCTOPOHHUX NPeaMETOB;
NPOBEPKY KayecTBa KpenneHus npubopa K WUTY ynpaBneHus:;
NpPOBEPKY HAOEXKHOCTU NOAKIIOYEHNS BHELLHUX CBA3EN K KIEMMHUKaM.

OB6HapyXeHHble NpU 0OCMOTPE HEeJOCTaTKN CreayeT HEMEANEHHO YCTPaHATb.
Mpu BbINONHEeHUM paboT MNO TexHWYeckoMmy oOOCMyXuMBaHUO npubopa cobniogatb Mepbl
6e30MacHOCTU, N3NOXEHHbIE B AAHHOM [OKYMEHTE.

8 MapkupoBKa U ynakoBKa

Mpu U3roToBneHUK Ha NpMBop HaHOCATCA:

ycnosHoe 0603HaveHne naHenw;

cTeneHb 3awuTbl no FOCT 14254;

POA MUTAaIOLLEro Toka U HanpsXKeHne NUTaHus,

noTtpebnsemas MOLLHOCTb;

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

TOBapHbINA 3HaK.

Ha notpebutenbckyto Tapy HaHOCUTCS:

ycroBHoe 0603Ha4YeHne naHenu;
3aBOACKON HOMEp NaHENW U rof BbiMycka.
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9 TpaHcnopTUpoOBaHME U XpPaHEeHue

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

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

9.3 lNepeB0o3Ky NaHenemn ocyLLeCTBAATL B TPAHCMOPTHON Tape NOLITYYHO UM B KOHTENHEpax.

9.4 YcnoBusi XpaHeHWs MaHernen B Tape Ha CKnage M3rotoBUTeNns U notpebutens OOMmKHbI
cooTBeTCcTBOBaTL Ycnosuam 1 no MOCT 15150. B Bo3ayxe He [OMKHbI NPUCYTCTBOBATL arpeccuBHbIe
npumecu. MaHenu cnepyeT XpaHUTb Ha cTennaxax.

10 KomnnektHoOCTb

Mpubop 1 wr.
Macnopt 1 wr.
PykoBoacTBo no akcnnyatauum 1w,
[apaHTUHbIA TanoH 1 wr.
MNpumeyaHne — WasroToButenb ocTaBnsieT 3a COOOM NpaBO BHECEHUS [OMOSMHEHWA B

KOMMJEKTHOCTb M3genus. NonHas KOMNIEKTHOCTb YKa3blBaeTcsd B NnacnopTte Ha I'IpVI60p.
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11 lapaHTUIHbIe 0bA3aTenbCTBA

M3roToBuTENb rapaHTUpyeT cooTBeTCTBME Npubopa TpebosaHuam TY npu cobniogeHnmn ycrosuit
aKCMnyaTauumn, TPaHCMOPTUPOBAHWSI, XPAHEHUSI M MOHTaXa.

[apaHTWIHBIN CPOK 3KCMnyaTauum 24 Mecsia Co [IHS NMPOAaxXM.

B cnyyae Bbixoga npubopa M3 CTPOSi B TeYEHWEe rapaHTUMHOTO cpoka npu cobniogeHum
nonb3oBaTenieM YCrnoBuin 3KCriyaTauum, TPaHCNOPTUPOBAHUS, XPaHEHUSI M MOHTaxa npeanpusTie
M3roToBuUTENb 0653YETCA OCYLLIECTBUTL €ro 6ECnnaTHbLIA PEMOHT UK 3aMeHy.

Mopsagok Nnepeaayn U3Lenusa B PEMOHT COAepXKaTcs B NacnopTe U B rapaHTUAHOM TarloHe.
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MpunoxeHune A. NabapuTHbIN YepTex
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PucyHok A.1 — MNpunbop HacTeHHoro kpenneHusa H
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PucyHok A.2 — Mpu6op wutosoro kpenneHus L1

45



MpunoxeHue B. NogknioyeHne npudopa

NKM1K-H.X NKMKA-1.X
[14]13fi2]11]10] o f8]7 |6 |5]4[3]2] 1] [1]2[3]4]5]6]7]8]9]io]i1|12]13]14]
[28] 27|26|25]24]23] 22] 21| 20] 19] 18 1 7] 16] 15] [15] 16[17]18]19]20]21]22[ 23] 24] 25[26 |27 | 28]
1-24B 1-24B
+248B +24B +24B +248
15[:] @=D) | & [j @=0) =Y E]z; G=D [:]
+24B +24 B +24 B +24 B
——— | [——— S |
Ij = 25|:| 6?:@] E=)) |:]K (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 CODOW.
2 B IMKM1M-H.X o6beanHeHHbI KNeMMHUK KOHTakToB 15-19 He ycTaHaBnMBaeTcs.
3 Knemma, o60o3HayeHHas Ha wunbamke «NC», He ucnonb3yeTcs.
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o
QO w
Qo
Oz

NKM1A OTKpLITE
3akpbiTh
Mutanve | 1 Wcrounuk
Mutanwe |2 — nutanwa | ‘L
E: ; i OTKpbITE -ko _\0_\0_‘3'- _\0_\0_‘-‘ -I:j
P2.1 5— |
552 = 3aKpLITL
P3.1 > I N
P32 o —» Asapus
P4.1 9 |— "KoHu.oTkp"
P4.2, P5.2 [ 10— "Konu.obw"
P5.1 11— "KoHu.3akp™
Cron 12— "Cron"
3akp 13——9 "3akp’
OTkp 14——9 "Orkp"
Oatyme |22
OBLwmin 23 1%
OBLWwmA KH [24
RS-485(A) 25— |
RS-485(B) |26—»
|+ 27—
|- 26—

PucyHok B.2 — Cxema nopgkntoyeHusi npubopa
a7



MpunoxeHue B. Tabnuua napameTpoB

Ta6bnuua B.1
Aapec Wma l3asopckue
HasHaueHue Tun Avana3soH OBEH/ o MpumeyaHue
Modbus hash |HacTpowku
Holding Registers (yteHue/3anucb. Modbus: dyHkumsa 0x03 / dpyHkuma 0x06, 0x10)
pynna CinP
[AnuTensbHoCcTb WOZRD ot 100 0x0000 intg? | 2500 (mc) | B KoHcurypatope
NyCKOBOro MOMEHTa Gavita no 30000 OXOEDB| 55 (g) B MeHIo npu6opa
Mepvon crieposarmst |\ oo oT 10 0X0001 inPAD| 500 (mc) | B KkoHurypaTope
MMNyrbCOB A0 4990 OXD1E4| 5 (c) B MeHIo npubopa
pynna Cinn
Yucno nmnynbcos . 1
ot 0 innC

nosiHoro xoaa WORD 110 9999 0x0002 0x7DBE 120
3a0BWKKM

. 1)
MuHUManbHoe Yucno WORD)| ot 0 g0 9999 0x0003 innL 119
MMnynbcoB 0x89F0

. 1)
MakcumanbHoe 4ncno WORD)| ot 0 o 9999 0x0004 innH 125
MMnynbcoB OX5FED

4 3afaeTcsl, ecnm

flenurene cdeTymka WORD| ot 1 go 100 0x0005 g':?;c 1 innC 6onblie 9999
MMNynbLCoB X (paspsaHocTb LIN)
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MpoaomkeHne Tabnuubl B.1

Umsa

HasHaueHue Tun Ouana3oH Appec OBEH 3aB°‘qc'f”e MpumeyaHue
Modbus (hash) |HacTPOVKK

pynna ALr

Bpems 3agepxku . 2000 (mc) | B KOHGUrypaTope

cpabaTbiBaHus WORD gTZJé?)?)O 0x0006 O)'(ggoég

3aLLMTHOrO OTKITHOYEHMS A 2 (c) B MeHIo npubopa

Bpems 3anpeTa ot 100 intr 2000 (mc) | B KOHGUrypatope

PEBEPCUBHOIO WORD, © 20000 0x0007 OXOB9A

BKIIOYEHMS A 2 (c) B MeHIo npubopa
Konnyectso
MMMNYNbCOB 00

Orparinerive xopa WORD| ot 0 oo 9999 0x0008 StoP 0 NOMHOrO OTKPbLITUSA,

3a[1BWXKM Ha OTKPbITWE Ox BE37

0 — HeT

orpaHnyeHunsa
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MpoaomkeHne Tabnuubl B.1

Uma
HasHaueHue Tun | Anana3oH Anpec OBEH 3aBo.qcl<Me MpumeyaHue
Modbus (hash) | HacTpoiiku
"pynna oPEr
0 — c goxaTtvem B
I0GONX KOHEYHbIX
Pexum goxatnsi B WORD/| o700 2 0x0009 Pres* 0 NOMNOXEHNAX,
KOHLEBbIX MONOXEHUAX 0x2927 1 — c goxatvem npu
3aKpbITUK,
2 — 6e3 poxaTtus
My /1 oy
0—[-]/[A],
1—[A]/[A],
" 2 —[A]/[B],
:;';'g;”;f;”e”"'“ WORD| ot0a07 | 0x000A | S90S 1 3 [5]/[B.
4—[B]/[B],
5— (/1
6—[d]/[-],
7-10]/[-]
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MpoaomkeHne Tabnuubl B.1

Uma

Appec 3aBoackue
HasHaueHue Tun | OuanasoH Modbus (?125:-; HacTpOiKN MpumeyaHue
0 — npoueHT
OTKPbITUS
3aABVIXKM,
1 — KONMYeCTBO
3HayeHne, BbiIBOAMMOE S
Ha LMchpOBOIA WORD| or0pgo2 | 0x000B O'g‘é'm 0 e O
MHOUKaTOp X KpeITVs, .
2 — chakTnyeckun
nepvioa
cnefoBaHus
MMMYyNbCOB
IAKTVBHbIN YPOBEHb rCPt* 0 — HU3KUNA,
Bxo4a AaTyumka WORD| ot0po1 0x000C 0x DBES8 1 1 — BbICOKUI
0 — 3anpeLueH,
1 — paspelleH Ha
Pexunm cyeTta nocne PCnt* BpeMsi, 3ajaHHOe B
KomaHabl «CTOlM» WORD| ot 0#o2 0x000D 0x1075 0 intP,
2 — paspeLueH
‘ BCerga
Bpewms paspeluernss  |WORD| 0T 10040 | Ox000E intP 100 (mc) B KOHdpMrypaTope
cyeTa nocrne KomaHabl 20000 OXA73F 0.1(0) B Mento npnbopa
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«CTOIlM»

Koppektunpyet
3HaYeHVe BpeMeHn
Xoaa po/nocne
locTaHoBa (CM.

n. Owm6kKa!
MCTOYHUK CCbINKKN
He HangeH.
MpoaomkeHune Ta6nuubl B.1
Umsa
HasHaueHue Tun Ouana3oH Appec OBEH 3aBoncl(Me MpumeyaHue
Modbus (hash) | HacTpoiku
"pynna Cur
KoppeKumns HkHen
rpaHnLbl BbIXO4HOMO WORD| ot 0pgo 1022 | 0xO00F Curl fins npubopa
OxABSA [TOKOBbIM BbIXOA40M
[Toka (4 mA)
Koppekumns BepxHew
rpaHuLbl BbIXO4HOMO WORD| o1 1pg01023 | 0x0010 CurH fins npuGopa c
0x7D97 [TOKOBbIM BbIXOO0M
Toka (20 mA)
Mpynna rS
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0 = 2,4 kbps;
1 = 4,8 kbps;
2 = 9,6 kbps;
bPS* 3 = 14,4 kbps;
CkopocTb 0bmeHa WORD oT0p08 0x0011 o 2 4 = 19,2 kbps;
XB760 _ !
5 = 28,8 kbps;
6 = 38,4 kbps;
7 = 57,6 kbps;
8 = 115,2 kbps
LEn* 0 — 7 6uT,
NnuHa cnoea gaHHbix? WORD| ot 0gol 0x0012 1 1 — 8 6ut
Ox523F
MpopomnxeHune Tabnuubl B.1
Uma
HasHaueHue Twn OwvanasoH Anpec OBEH 3aB°‘D‘c'f"e MpumeyaHune
Modbus (hash) |HacTpoWkM
Priy* 0 — PARITY_NO,
YeTHocTb? WORD| oT10pmo2 | 0x0013 Oxégc . 0 1 - PARITY_EVEN,
2 — PARITY_ODD
KonuyecTso cTon- Shit* 0 — 1 cTon-6wuT,
GuTos? WORD|  or0A01 0x0014 0xB72E 0 1 — 2 cton-6uta
A.LEn* 0 — 8 6ur,
\[nuHa ceteBoro agpecaWORD| ot0pgol 0x0015 Ox1ED2 0 1—11 6ur
. \dnanasoH ykasaH
Ea;gzb': anpec WORD g_:ll ,q(()) 53?4 0x0016 Oéggerz 16 I0n1s NnpoTokona
pubop A Modbus / OBEH
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Bapepxka oTBeTa oT rS.dL*

npv6opa no RS-485 IWORD| ot10 go 45 0x0017 OXCBF5 MC

pyrue

YCTaHOBUTb pexnm CtrL* 1-0Y,
ynpasneHns** WORD| orOpol 0x0018 0x6C93 0-PY
YCTaHOBUTb 3AMBIDKKY By pn| o1 0 no 1000 | 0x0019 | CSE en. Mn. p. = 0,1%
3agaHHOe NonoXxeHne 0X5E09

54




MpoaomkeHne Tabnuubl B.1

Umsa
Ha3HaveHune Tun [Onana3oH Anpec OBEH 3aBOA01(Me MpumeyaHue
Modbus (hash) |HacTpoWku
Input Registers (yteHne, Modbus: dyHkumsa 0x04)
O6uwwme
PKP1l-l - gns npubopa c
CTpoka na 8 8?8382 dE TOKOBbIM BbIXOAOM
HassaHne npubopa Char[8] cprBonos 0X0002 OxDG\;Sl PKP1l + gonsa npubopa 6e3
0X0003 TOKOBOrO BbIXoAa
(natuHuua)
Crtpoka ns 4 | 0x0004 VEr
Bepaus MO Char[4] CUMBOJIOB 0x0005 | 0x2D5B 1.00
Err* npv nocnegHem
Kon ceteson owmnbkn  |WORD| ot 0 go 255 | 0x0006 820;323 0 loGpalleHmn K

npubopy
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MpoaomkeHne Tabnuubl B.1

Umsa

HasHauyeHue Tun Ownana3soH Anpec OBEH 3aBOA01(Me MpumeyaHue
Modbus (hash) |HacTpoWku
OnepaTuBHbIe
TekyLiee nonoxeHune
NonoxxeHne 3aaBUXKKN ORD| ot 0 go 1000 | 0x0007 dPrC — anBiDKKy (NPOLeHT
0x6815 OTKPbITUS),
ea. mn. p. =0,1%
TekyLlee nonoxeHvne
MNonoxeHue 3agBmxkn [WORD| ot 0 oo 9999 | 0x0008 OdPLS — SaABILKKNA,
xF82D MMMYNbCOB OT
3aKpbITUS
MNepuog cnegoBaHus .
VIMNYbCoB WORD| o 10 a0 4990 | 0x0009 | APE - [Paxudecknn,
OX5A8E MC

56




MpoaomkeHne Tabnuubl B.1

Ha3HayeHue

Tun

Owvana3oH

Anpec
Modbus

Umsa
OBEH
(hash)

3aBoackue|
HacCTPOMKKN

MpumeyaHue

CocTosiHne npubopa

WORD

(o) 0]
0o OxO0FF

0x000A

dstt*
0xC445

buTtoBasa macka
TEKYLLIero COCTOsiHVE
npubopa
0 — HeT cobbITus,
1 — ecTb cobObITHE:
61T 0: NnonHoe
3aKpblTUE,
OUT 1: oBMXKEHME Ha
3aKpblTUE,
OUT 2: ABMXXEHUE Ha
OTKpbITUE,
61T 3: NnonHoe
OTKpbITUE,
6uT 4: aBapus
npveoga,
6uT 5: neperpys,
ouT 6:
npockanb3biBaHue,
6UT 7: pexum

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

Umsa

HasHauyeHue Tun Ownana3soH Anpec OBEH 3aBOA01(Me MpumeyaHue
Modbus (hash) |HacTpoWku
KomaHgbl ynpaBneHus (3anucb, Modbus: dyHkumna 0x05
OTKPbITb 3aBWXKY WORD Ox00FF 0x0000 OS:?CP;S - NS BbINOSTHEHUSA
CCLS YHKLMWIA 3anucaTb:
3aKpbITb 3aABVXKY WORD O0x00FF 0x0001 0x589B -  ans Modbus
Cstp nto6oe 3HaveHne
OctaHoBUTbL 3aaBMXKY [WORD Ox00FF 0x0002 OXDBAC - - ans OBEH —
X00FF,
C6poc dnaros WORD|  Ox00FF | ox0003 | CECL -
@BapUMHOro COCTOSAHMSA 0x2B06

2)
—Len =0, PrtY =0, Sbit = 0;
—Len =1, PrtY =1, Shit =1,
—Len =1, PrtY =2, Shit=1.

h_ I'Iapameprl onpenendarTcd B Xxoge KaJ'II/I6pOBKI/I.
— He nogaepXxXuearTca KOHqWII'ypaLI,VIVI CeTeBbIX HACTPOEK C CoYeTaHNAMU NapamMeTpoB:

* — ansi npotokona OBEH napameTpbl umetot gnunHy 1 6anT.
** — pyyHoe ynpasnieHune (PY) — KHonkamu, pacrnonioXXeHHbIMW Ha NMLEBON NaHeny npnbopa nnm
KOMaHAamu ynpaeneHuns no uHtepdency RS-485;
\ancTaHumMoHHoe ynpasnexuve (QY)— no BHEWHMM curHanam, NocTynawLwmum Ha BXOAb! YNPaBneHus.
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INlucT perncTpaunm NsmMeHeHUn

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