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BBeneHne

HacTtosiee pykoBOACTBO MO 3KCNfyaTauuu npegHasHayeHo ANnsi O3HaKoOMIeHus
o6CnyXnBalLLEero nepcoHana ¢ yCTPOMCTBOM, KOHCTPYKUMEN, paboTon M TeXHUYECKUM
obcnyxmBaHMeM KOHTponnepa nporpammupyemoro norudeckoro OBEH MIK73 (ganee no
TEKCTY TaKkke MMEHYeMOoro «KOHTpornnep»). KoHTponnep BbinyckaeTcs B COOTBETCTBMU C
TY Y 27.1-35348663-035:2015.

000 «BO OBEH» 3asBnseTt, 4to npnbop cooTBETCTBYET TEXHNYECKOMY PErNaMEHTY
MO 3MeKTPOMAarHUTHOM COBMECTUMOCTM OOOpyAOBaHUS U TEeXHWYECKOMY pernameHTy
HW3KOBOMbLTHOrO  anekTpuyeckoro obopyaoBaHus. [lonHbI  TekcT Jdeknapaumm o
COOTBETCTBMM AOCTYNEH Ha CTpaHuLe npubopa Ha cante owen.ua.

KoHTponnep BbinyckaeTcsi B PasfUyHbIX WCMOMHEHUSX, OTAMYaOLWMXCA TUMOM
BCTPOEHHbIX BbLIXOAHBIX YCTPOWCTB, MpPeAHa3HauYeHHbIX ONS1 YNpaBMneHus BHELUHWMWU
MCMOMTHUTENBbHBIMW MEXaHW3MaMWn 1 YCTPOWCTBaMMU, KONIMYECTBOM M TUMOM MHTEPdENCOB
CBSI3, W Pa3NNYHBbIMU NIULEH3VOHHBIMW OrPaHWYEeHNsIMU Ha pasmep namaTn obnactu
BBO/a-BblBOAA MPOrpamMmmbl KOHTpoOIsepa.

McnonHeHnto KOHTponnepa cCooTBETCTBYET crieaytoLlee ycrnosHoe obo3HayeHme:

OBEH MJIK73-KKKKXXXX-Y,

rae X — TUN BCTPOEHHOTO BbIXOOQHOMO YCTPOWCTBA.
Y —TMN  NMUEH3WOHHOrO  COrfaleHus Ha  pasmep namatm  obnactu
BBOAA-BbIBOAA.

Tunbl BbIXOAHbIX 351eMeHTOB X:

P — pene anekTpomarHuTHoe;
K — onTonapa TpaH3ucTopHas n—p—n-Tuna;
T — BbIXOA ANS YNPaBneHnsi BHELUHUM TBEPAOTENbHBIM pEre;
WU — undpoaHanoroBbiii npeobpasoBaTenb «napameTp — Tok 4...20 MA»;
Y — undpoaHanorosbIii NnpeobpasoBaTtenb
«napameTp — Hanpsixenue 0...10 B».

Tun NUUEH3UOHHOro orpaHnyeHus Ha pa3mMmep NamMmAaTu obnactu BBoAa-BbIBOAA:

L — orpaHuyeHue B 360 GanT;
M — orpaHnyexmne B 600 Ganr.

MpumeyaHus

1 KoHTponnep MoXeT uMeTb B CBOEM COCTaBe OT YeTbIpex A0 BOCbMW BCTPOEHHbIX BbIXOAHbIX
YCTPOWCTB, MOXET KOMMMNeKToBaTbCs, MO TpeboBaHMIO  3aKa3yvka, BbIXOAHbIMW
YyCTPOMCTBaMMN OOHOIO UMW pasnuyHbIX TUNOB. BbixogHble ycTponcTBa ¢ Homepamn 1 — 4
Bceraa ummetoT Tmn «K», a BbIXOAHbIE YCTpoOMCTBA C HOMepamu 5 — 8 MoryT uMmeTb
pasnuyHbIn  TMN unu  oTcyTcTBoBaThb. OTCYTCTBYIOWME BbIXOAbI B  MapkMpoBke He
ykasblBalTcs. Tpebyemble BbIXOAHbIE YCTPOMCTBA C HoMepamu 5 — 8 [omkHbl ObiTb
riepeyvcreHbl Npy 3akase KOHTporsepa C ykasaHWeM KOHKPETHbIX TuMa U MecTa MoHTaxa
BbIXOAHOrO 3rieMeHTa.

2 [lepBbIMM YeTbIpbMSsi BbIXOAHBIMW 3rieMeHTamMun Bceraa AOMMKHbI ObiTb anemeHTbl Tuna «Kx.


https://owen.ua/

BBeneHne

Mpvimep 3anucy 0603HaYeHUs1 KOHTpornepa B AOKYMEHTauuMu Apyroi npoaykumu, rae
OH MOXET BbITb NPUMEHEH:

Mporpammupyembin nornyeckun koutponnep OBEH MMK73-KKKKPPYY-L
TY Y 27.1-35348663-035:2015.

Mpumep cokpalleHHoro o6o3HaueHust Nnpubopa npum ero 3akase:
OBEH MNK73-KKKKPPYY-L.

YKasaHHble NpUMeEpPbl COOTBETCTBYKT KOHTPOSEPY, OCHALLIEHHOMY B KayecTBe
BbIXOAHbIX YCTPOWCTB YETbIpbMS ONTOMapamMym TPaH3MCTOPHOro n—p—n-tuna (Bbixodbl 1, 2,
3, 4), anektpomarHuTHbiMM pene (Bbixogbl 5, 6) un agsyma LAMN  «napameTp —
HanpsbkeHne 0...10 By (Bbixoab! 7, 8), orpaHnyeHne obnacTtu BBoga-seieoga 360 6anT.

[nsa 3aka3a 4OCTynHbI cneaytoLlme ucnonHeHnsa npubopa:

- OBEH MNK73-KKKK-L;

—  OBEH MJK73-KKKK-M;

—  OBEH MJK73-KKKKKKKK-L;

- OBEH MJK73-KKKKKKKK-M;
—  OBEH MJK73-KKKKPPPP-L;
- OBEH NNK73-KKKKPPPP-M;
- OBEH MNNK73-KKKKPPUU-L;
—  OBEH MJK73-KKKKPPUU-M;
- OBEH NNK73-KKKKPPYY-L;

- OBEH MNNK73-KKKKPPYY-M;
—  OBEH MJK73-KKKKUMUU-L;
- OBEH NNK73-KKKKUMNN-M;
—  OBEH MJK73-KKKKYYYY-L;

— OBEH MJK73-KKKKYYYY-M.

BHUMAHMUE! [na 3aka3a gpyrux HabopoB BbIXO4OB HeobxoauMmMo obpaliatbcsi B
rpynny TEXHUYECKOWN MOAAEPXKKM MO 3MEKTPOHHOMY aapecy support@owen.ua.

KonTtponnep OBEH MJK73 moxeT umeTb 4O Tpex nocrneaoBaTenbHbIX MHTEPdENCOB
cBasn. KoHdurypaumss wHTepdencoB onpedenseTca yCTaAHOBIEHHOW B npubop
«MHTepdencHon nnaton». B KOMNNEKT MNOCTaBKM KOHTpoOnfepa Yyxe BXoauT
ycTaHoBneHHas B Hem «MHTepdencHaa nnata MNN73-0», koTopas coaepXuT TONbKO OAWH
nocneposaTenbHbli UHTEpdenc — ¢ npubopom OBEH MP1. TNpu HeobxognmocTw,
BO3MOXHO W3MEHWUTb (pacwmpuTtb) Habop BCTPOEHHLIX WHTEPMENCOB, ANA 3TOro
HeobxoAMMO OOMONHWUTENbHO cAenaTb 3aka3 OOHOM M3  yKasaHwHbIX B Tabnuue
«HTepencHbIx nnaTy»:


mailto:support@%D0%BEw%D0%B5n.ua

BBeneHne

CokpalleHHoe 0603HaveHue nHTepdeAiCHOM NnaTbl BcTpoeHHble MHTepdenchl
nn73-1 WHTepdpenc RS-232 — 1 wr.
nn73-2 WHTepdeic RS-485 — 1 wr.
nn73-3 WHTepdpenc RS-232 — 2 wr.
nn73-4 WHTepdenc RS-232 — 1 wr.
UHTepdpenc RS-485 — 1 wr.
nn73-5 WHTepdenc RS-485 — 2 wir.
MpumeyaHne - Bce ykasaHHble B [JdaHHOW Tabnuue uHTepdeWcHble nnaThl UMEKT Takke

BCTPOEHHbIN MHTepderic ¢ npuéopom OBEH MP1.

Mpumep 3anmcm obo3HauveHnst uHTepdericHon nnatel NN73 B AoKyMeHTauun Opyromn
NPOAYKUWM, TAe OH MOXET ObITb NMPUMEHEH:

UHTepdercHaa nnaTta NMN73-3.
Mpumep cokpalleHHoro 0603HayYeHns MHTepdEenCcHON NnaTtbl Npy ee 3akase:
nn73-3.

NpumeyvaHue — VHdopmaumsi o pasmepe ob6nactu namsiTu BBOAa-BbIBOAA U ee pacnpeaeneHmm
cogepxutca B pasgene «KoHdurypuposaHue obnactu Beoga-BbiBoga [1/1IK»  pykoBoacTsa
nonb3oBartens «lporpammupoBaHne nporpammupyemMbix normyeckux konTponnepos OBEH TJIK63 n
MINK73» (cm. cTpaHnuky npubopa Ha cainTe: owen.ua).
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BBeneHne

Ucnonb3yemble TEPMUHBbI U COKpaLLeHUs

AWG

CoDeSys

Modbus

Retain-namatb
Retain-nepemeHHble

AuUN

BY

XKU
KoHdourypaTtop MJK

HCX

nK

nnK

no
MNonb3oBaTtenbckas
nporpamma

PM

P3

TN

TC

UAN

LieneBoi dann

LUundcdposon Bxon
TMna 1

LUundposon Bxon
T™na 2

(American  Wire Gauge)— amepukaHCKMN  cTaHgapT
TMNOpasMepoB  MeOHbIX MNPOBOAOB, B  KOTOPOM  MX
reoMeTpuyeckne pasmepsl (auameTp nposoaa) o6o3HavaeTcs
umdposbiM kogom oT 1 go 50.

(Controllers  Development System) —  nporpammHoe
obGecneveHue, crneuvannsmpoBaHHas cpena
NporpaMMMpPOBaHUSl  NOTMYECKUX KOHTPOMNepoB. Toprosast
Mapka komnaHuu 3S-Smart Software Solutions GmbH.
OTKPbITBIA MPOTOKON obmeHa no cetn RS-485, paspabotaH
komnaHuen ModiCon, B HacTosILLMI MOMEHT noaaepXxvBaeTcs
He3aBucumon opraHusauunen Modbus-IDA (www.modbus.org).
3HeproHesaBucMMas NamATb AN XpaHeHus 3HaveHun Retain-
nepemMeHHbIX NoNb30BaTEeNbCKOW NPOrpaMmbl.

nepemMeHHble  MONb30BaTENbCKOM  MPOrpaMmbl,  3HAYEHUs
KOTOPbIX COXPaHSIOTCS NMPU BbIKIIOYEHUW MUTAHKSA KOHTponmepa.
aHanoro-undpoBor NnpeocbpasoBaTens.

BbIXOZIHOE YCTPOWCTRBO.

XKMOKOKPUCTANNNYECKUA MHAMKATOP.

(PLC-Configuration) — pegaktop CoDeSys, B KOoTOpOM
onpefensieTcs CcOCTaB annapaTHbIX CPeACTB, a TaK Xe
Npou3BOANTCS HAacTpolika NapaMeTpoB BBOAA/BbIBOAA.
HOMMWHanbHas cTaTMyeckas XxapakTepucTumka.

nepcoHarnbHbIA KOMMNBHOTEP.

nporpaMMmpyeMbIi NOrMYECKUIA KOHTPOMMep.

nporpaMMHoe obecrneyeHue.

nporpammMa KoHTponnepa, cosfgaHHas B cpefje CoDeSys
nonb3oBaTtenemM (Mnu NULOM, NPOU3BOASLLMM Er0 HayanbHoe
nporpaMMupoBaHue).

PYKOBOACTBO nonb3oBaTens «MporpammupoBaHmne
nporpaMmMmpyembIx niornyecknx koHTponnepos OBEH MMJIK63
v MINK73».

PYKOBOZCTBO MO 3KCnnyaTaumu.

Tepmonapa (npeobpasoBaTtenb TEPMO3NEKTPUYECKUIA).
TepmonpeobpasoBaTenb CONPOTUBIEHUS.

undpoaHanoroblii NpeobpasoBaTens.

(Target-cpann) — dpain unu Habop cannos, NOCTaBNAEMbIX
npoussBoanTeneM, CoaepXalmn WHGPOpMaLul O pecypcax
KOHTponnepa, KonumyecTse BXOOOB M BbIXOAOB, MHTepdencax
n T1.0. WHctannupytotcs B CoDeSys pnsi coofueHus en
[aHHOW UHopmauuu.

ans N3MEpPUTENbHbIX CUrHanos, nony4yaemMbix oT
MEXaHUYECKUX KOHTaKTOB KOMMYTALMOHHOW annapaTypbl,
Hanpumep, pene, KHOMOK, BbIKMoYaTenen u ap.

ONS U3MEPUTENbHBLIX CUTHAMOB, MOMYyYaeMbIX OT 3NEKTPOHHbIX
YCTPOWCTB  MEPEKIOYEHUs,  HanpuMep  ABYXMNPOBOAHbIX
nepekntovaTtenen.

Kateropusa ncnonb3syemown Harpy3ku (no ACTY IEC 60947-1) ana TunnyHom obractu

NpUMeHeHnsA:

AC-1 — ansa nepemMeHHOro Toka: ynpaBneHue pe3vcTUBHbIMU Harpyskamu;
DC-1 — Ana NOCTOSAHHOIO TOKa: ynpasneHne pe3ucTUBHBIMU Harpyskamu.
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1 HasHaueHue koHTponnepa

1 HasHauvyeHue KOHTponnepa

KoHTponnep npegHa3HayeH [Ansi  CO34aHUsi  CMCTEM  aBTOMAaTM3MPOBaHHOMO
ynpaBneHusi TEXHONOrMYeckum oGopyLoBaHMEM B 3SHEpPreTuke, Ha TpaHcnopTe, B T.u.
XKErne3HO4OPOXHOM, B pasnuyHbiX 0611acTaxX NPOMbILLNEHHOCTH, XXUNNLLHO-KOMMYHarbHOTo
N CenbCKOro XO3AWCTBA W MPUMEHSIeTCS BHe cdepbl 3akoHOAaTeNbHO perynupyemoi
MeTponormu.

Jlorvka paboTbl KoOHTponnepa onpegensetrca notpebutenem B npouecce
nporpaMMmpoBaHuns  KoHTponnepa. [porpamMmupoBaHne OCYLLECTBSAETCA C MOMOLLbIO
nporpammHoro obecneyeHus CoDeSys 2.3. lpu 9TOM noaaepXuBaloTCa BCE HA3bIKM
nporpaMmmMmpoBaHus, ykasaHHble B IEC 61131-3.

[lokymeHTaumsa no nporpaMMUpOBaHUI0 KOHTpornepa u pabote C nporpammHbIM
obecneveHnem CoDeSys nprBeaeHa Ha canite owen.ua.

KOHTponnep MOXeT ObITb UCMONBb30BaH Kak:

crneunanuaMpoBaHHOE YCTPOWCTBO YMNpPaBMeHUsi BbiAENEHHbIM FTOKann30BaHHbIM
0OBEKTOM;

—  YCTPOWCTBO MOHUTOPWHra JOKann30BaHHOrO OObeKkTa B COCTaBE KOMIMIEKCHOW

MHOPMaLMOHHOW CeTu;
—  crneuvanv3vpoBaHHOE YCTPOWCTBO YMNpaBfeHWss W MOHUTOPUHra rpynnow
TIoKann3oBaHHbIX 0OBEKTOB B COCTABE KOMMSIEKCHON MHPOPMALIMOHHOW CETH.

B koHTponnepe peann3oBaHbl crnegytolime yHKLUK:

—  BbINOSTHEHME MONb30BATENbLCKOW NporpaMmmMbl paboTbl KOHTponnepa (Co3gaHHoON B
cpene «CoDeSys 2.3»);

—  CHATME W3MEpPEHHbIX 3HayeHW CO BCTPOEHHbLIX aHamNoroBbIX W AUCKPETHbIX
BXOZ0B C nocneayoLlen nepegayert Mx B NOnb30BaTeNbCKy0 NporpaMmmy;

—  ynpaBneHue BCTPOEHHbIMK BY KoHTponnepa ns nonb3oBaTenbCKON Nporpammbl;
paclmpeHne KOonuMyecTBa BbIXOAHbLIX YCTPOWCTB C WCMOMb30BaHWEM MOAYNs
OBEH MP1, nogkntoyaemoro K KOHTponnepy no cneuuansHoMy nHTepdency;

—  obmeH gaHHbIMK No nHTepdencam RS-485 n RS-232;

— OoTOOpaeHWe CUMBOJSIbHBIX [AaHHbIX, (OPMUPYEMbIX B MNOSb30BATENBCKOM
nporpamme, Ha XXKWU;

—  oTOGpaxeHue NpoYnx AaHHbIX, (POPMUPYEMBIX B MOSb30BATENBLCKOW NporpamMmme,
Ha LLIeCTN BCTPOEHHbIX CBETOANOAAX;

—  OTCYET peanbHOro BPEMEHW BCTPOEHHbIMU YacamMu C aBTOHOMHBIM MCTOYHWKOM
nuTaHus;

— HacTpovika napameTpoB (YHKLUMOHMPOBaHWS BCTPOEHHBbIX BXOAOB, BbIXOAOB U
npo4yero nepndepunHoro obopyaoBaHUSA KOHTPOMepa 1 COXpaHeHWe 3Ha4YeHui
KOH(pMrypaLmMOHHbIX NapameTpoB B 3HEPrOHE3aBNUCUMON NaMSATU:

— W3MEHEHWe 3HayeHW KOH(UrypaumMoOHHbIX MapamMeTpoB KOHTponnepa Ha
YKKW ¢ nomoLLbio BCTPOEHHOW KnasunaTypbl;

— W3MEHEeHWe  3HayeHun napameTpoB M3  cpedbl  MPOrpaMMMUpPOBaHMUSA
CoDeSys.
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2 TexHunyeckve XapakTepUCTUKU U YCIOBUA 3KCnnyaTaunm

2 TexHu4yeckue XapaKTepucTukn n ycnoBusa akcnnyatauuum

2.1 TexHU4YecKUue XxapakTepMUCTUKU KOHTporsnepa

OCHOBHbIE TEXHUYECK/E XapaKTePUCTVKN KOHTpOInepa npueedeHsl B Tabnuuax 2.1 - 2.3.
Ta6nuua 2.1 — O6Wwmre TeXHNYEeCKUe XapakTepUCTUKN

HanmeHoBaHue

3HaueHue (cBoMCTBA)

MutaHue

HanpsikeHue nutaHus, B
— NOCTOSIHHOIO TOKa
— NepeMeHHoro Toka (47...63 Ny)

ot 150 go 300 (HomuHanbHoe 220)
ot 90 go 264 (HomuHanbHoe 110/220)

MoTpebnsemas MOLLHOCTb, He Gonee

— NS NOCTOSAHHOMO ToKa, BT 12
— N5l nepeMeHHoro Toka, BA 18
MyckoBow Tok, A, He Bonee:
— npw HanpsbxeHun 90 B 4,2
— npw HanpsxeHun 220 B 15
— Npu HanpshXeHuu 264 B 19
OnutenbHOCTb NEpexodHOoro npoecca, Mc,
He Gonee:
— npu HanpsbkeHun 90 B 2
— npw HanpsxeHun 220 B 1,5
— Npv HanpsxeHun 264 B 1,5
MapameTpbl BCTPOEHHOIo BTOPUYHOTO
MCTOYHMKA NUTaHMUS
— BbIXOJHOE HanpsikeHue, B 24+3
— TOK, MA, He bornee 180*
LindpoBble (AUCKpeTHbIE) BXOoAbI
KonuyectBo BxoaoB 8
Twn Bxogos (no ACTY IEC 61131-2) 1n2
HanpspkeHne nutaHus Bxogos, B 24 £3

MakcumanbHbI BXOOHOW TOK AWCKPETHOro
Bxofa, MA He bornee

11 (npu HanpsixeHun nutanusa 30 B)

YpoBeHb CUrHana «JiIorm4eckon eanHuLbI»
1151 NOCTOSIHHOIO HanpshkeHusi, B

15...30

YpoBeHb curHana «JIorm4eckoro Hyns» ans
NOCTOSIHHOIO HanpsixeHusl, B (Tok B uenun)

0...5 (He 6onee 1,5 MA)

MuHumanbHas  AnUTEnbHOCTb nMnynbca, 5
BOoCnpnHMMaemoro sxogom, mc
MakcumanbHas YacToTa CurHana,

nogaBaeMoro Ha AUCKPETHbIN BXO4

15 'y (Npw ckBaxkHOCTU 2)

MogkntovYaemble BXOAHbIE YCTPONCTBA

—  KOMMYTaLMOHHbIE YCTPOMCTBA  (KOHTaKTbI
KHOMOK, BbIKMoYaTenei, repkoHoB, pene 1 T.n.);

—  [atysk, UMelolMe  Ha  BbiXode
TPaH3UCTOp  P-N-p-TUNa C  OTKPbITBIM
KOJINTEKTOPOM;

— AUCKpeTHble curHanbl 24+3 B

"anbBaHMYeckas pasBs3ka

rpynnoBasi (no 4 Bxoda B rpynne: 1-4 1 5-8)

aﬂeKTpVILIeCKaﬂ NPOYHOCTb n3onsaumun, B

1780 (mexay rpynnamu v gap. uensimm)




2 TexHunyeckve XapakTepUCTUKU U YCIOBUA SKCnnyaTaunm

MpopomkeHue Tabnuubi 2.1

HanmeHoBaHue

3Ha4veHue (cBoMCTBA)

AHanoroBble BxoAbl

KonnyecTBo aHanoroBbix BXO40B

8

Tun nogkniovaemblx aT4YMKOB

TC, TI, yHUpMLMpPOBaHHbIE CUTHAmbl TOKa
WU HanpsikeHus, cM. Tabnuuy 2.2

MpumeyvaHwme - * I'Ipvl npesbILLIEeHNN TOKa, Hanpumep, Bcrnencrtene KOpOTKOro 3aMblkaHuA,

JonyckaeTcs nepesarpyska KoHTponnepa.

MonHoe BpemMsi NpeobpasoBaHUs BXOOHOMO
curHana:

- TC, c, He bonee

- T ¢ BKNOYEHHOW  KOMMeHcauuen
XONoAHOro  cnasi, AaTiMkm C  YHW-
(PUUMPOBAHHLIMM  CUTHANaMm MOCTOSIHHOIO
HanpsKeHWs U ToKa, ¢, He Bonee

0.8

04

Mepwvop BLIGOPKM AN 8 BXOOOB:

- TC, c, He bonee

- TN n patuvkn ¢ YyHUDULMPOBAHHBIMU
cUrHanaMu MOCTOSIHHOIMO  HanpshkeHust u
TOKa, c, He bonee

6,4

3,2

lMpepen  ponyckaemonM  OCHOBHOW
BeEHHOWN NOrpeLIHOCTY n3mepeHust, %:
- TI ¢ BKIOYEHHOW CXEMOW KOMMNeHcauumn
Temnepartypbl KOHLOB xonogHoro cnas (CK)
- TC, Tl ¢ otkntodeHHon CK n gatynkm ¢
YHUDULMPOBAHHBIMMA curHanamm
NMOCTOSIHHOTO HANPSPKEHUS U TOKa

npu-

+0,5

0,25

Mpegen [oNONHUTENBHOW NpUBEOEHHON He 6onee 0,5 npepena gonyckaemon
NOrpeLuHoCT N3MepeHus, BbI3BaHHOW OCHOBHOV NPVBEAEHHON NOrpeLLHOCTH
M3MEHEHMEM TeMMNepaTypbl OKPYXatoLLEro n3MepeHus

BO34yxa OT HopMarnbHoM Ha kaxgble 10 °C

M3MEHEHMs1 TemnepaTtypbl

PaspsgHocTts ALIMM, 6ut 15

MeTon npeobpasoBaHus

YA (curma-genbTa npeobpasoBaHue)

MeToa nMHeapusauum

BHYTPEHHWI, NoNMHOMaMu 3 nopsaka

BxogHon nmnepaHc:

- TC, kOm, He meHee 100
- TN »n patyvkn c YHUPULMPOBAHHBIMU
curHanamu  MOCTOSHHOTO  HamnpshkeHwus, 100
kOM, He MeHee
- OaTyuKm c YHUULMPOBAHHBIMU 100,0 £ 0,1 (BHELUHWIA LUYHTUPYHOLLMIA
CUrHanamm NocTosiHHOro Toka, Om pesuncTop)
CTteneHb nogaeneHust nomex obLiero Buaa 80

c yactoton 50y, b

OunckpeTHble BbiXxoAbl (KOHTaKTbI ANNeKTPOMArHUTHbIX pene)

KonnyecTtBo penenHblX BbIXOAHbIX KaHanoB

ot 1 go 4 (Bbixogbl DO5...DO8)

"anbBaHM4eckas pasBsi3ka VHAVBWAYyarnbHas
OnekTpuyeckas NpoYHOCTb usongumu, B 1780
Bpems nepeknioyeHns KOHTaKToB perne wu3

cocTosiHus «mor. O» B «ior. 1» u 50

obpaTHo, Mc, He bGonee




2 TexHunyeckve XapakTepUCTUKU U YCIOBUA 3KCnnyaTaunm

MpopomkeHue Tabnuubi 2.1

HanmeHoBaHue

3Ha4yeHue (cBOMCTBA)

MakcumaneHbIn  TOK, KOMMYTUPyeMbI
KOHTakTamu perne, A, He 6onee

— 4 (pNa NepeMeHHOro HanpspkeHns He Gonee
250 B, wactoTon 50 'y, Harpy3ka Ans kateropum
ucnons3oBaHnsa AC-1 no ICTY IEC 60947-1)

— 4 (OnA NOCTOSIHHOrO HanpshkeHust He Gonee
30 B — Harpyska Ans kaTteropum Ucrnonb30BaHNs
DC-1 no ACTY IEC 60947-1)

MexaHu4ecknin pecypc pene, LMKos
nepeKnoYeHns, He MeHee

— 300000 npu MaKcumarnbHON
KOMMYTUPYEMOW Harpyske;
— 500000 npu KOMMyTauUMU HarpyskM meHee

NOJSIOBUHbI OT MaKCUMaIibHOWN.

OuckpeTHble BbiXoAbl (onTonapbl TPaH3UCTOPHbIE N-p-N—-TUna)

KonnyecTtBo BbIXOAHbIX KaHannoB

ot 4 po 8 (DO1...DO8)

["anbBaHMyeckas pasBsa3ka

MHaveuayanbHas

aﬂeKTpVILIeCKaﬂ NPOYHOCTb n3onsauuu, B

1780 B ot cxembl npunbopa;
560 B mexay Bbixogamu

MakcumarnbHbIN KOMMYTUPYEMBIN TOK,
MA, He bornee

400 (npn HanpspkeHun He Gonee 60 B nocto-
SIHHOro  TOKa Harpyska pAns Kkateropum
mcnonb3oBaHusa DC-1 no ACTY IEC 60947-1)

Bpemsa nepeknioyeHuss  Bbixoga U3
cocTosiHUS «nor. O» B COCTOSIHME «IIOf.
1» 1 obpaTtHo, Mc, He Bonee

20 (Bbixogbl DO1...DO8)

OunckpeTHble BbiXoAbl (BHeLLIHee TBepAaoTenibHoOe pene)

Konn4yecTtBo BbIXOAHbLIX KaHanoB

ot 1804 (DO5...D0O8)

"anbBaHM4Yeckas pas3Bsiska OTCYTCTBYET

BbixogHoe HanpsikeHue, B oT 4 0o 6, B 3aBUCUMOCTU OT COMNPOTUBIIEHUS
Harpysku

MakcmanbHbIA BbIXOQHOW TOK, MA, He

bonee 50 mA

Bpemsi nepeknioyeHnss  Bbixoja U3
cocTosiHUS «nor. O» B COCTOSIHME «IIOf.
1» 1 obpaTtHo, Mc, He Bonee

20 (Bbixogbl DO5...DO8)

10



2 TexH

NYeCKne XapaKTepucTukn U ycnoBua akcnnyartaymm

MpopomkeHue Tabnuubi 2.1

HanmeHoBaHue

‘ 3HaueHue (cBoMCTBA)

AHanoroBble Bbixogbl (LA «na

pameTp — HanpsibkeHue 0...10 B»)

Konn4yecTtBo BbIXOAHbLIX KaHanoB

o1 1804 (DOS5...DO8)

anbBaHM4eckas pasBsidka rpynnosasi
AnekTpuyeckas NPoYHOCTb M3onsaumm, B 1780 B
[nanasoH BbIXOOHOro curHana, B o1 0 go nntoc 10
ConpoTuBneHue Harpysku, OM, He MeHee 2000
lMpenen ocHoBHOM NpuUBEAEHHOM

norpewHoctn, % +0,5

Mpegen gonyckaemon AOMNOSTHUTENbHOM
NpVBEAEHHON MOrPELLIHOCTM aHarnoroBbIX
BbIXO/10B, BbI3BAHHOW M3MEHEHNEM
TemnepaTtypbl OKpy>KatoLLero Bosayxa oT
HopMarbHow Ha kaxable 10 °C nameHeHust
TeMneparypsl

He 6onee 0,5 npepena gonyckaemon
OCHOBHOW NPVBEAEHHON NOrpeLLHOCTH
aHanoroBbIX BbIXOJ0B

PaspsgHoctb LIAM, 6ut 10
3HayeHne HanMeHbLLEero 3Ha4allero

paspsga, mB 9,76
MakcumarnbHas eMKOCTHas Harpyaka, Mk®,

He bonee 1,0
BbixogHon umneaaHc, Om, He bonee 1
MonHoe Bpemsi npeobpasoBaHus

BbIXOAHOro CUrHana, Mc 100
MTaHne aHanoroBbIX BbIXOJ0B BHYTPEHHEE

AHanoroBsble Bbixogbl (LAl

«napameTp — ToK 4...20 MA»)

Konn4yecTtBo BbIXOAHbLIX KaHanoB

o1 1 804 (DO5...DO8)

anbBaHM4eckas pasBsidka MHOMBMAYanbHas
AnekTpryeckas NPoYHOCTb M3onsaumm, B 1780 B
[nanasoH BbIXOAHOro curHana, MA oT 4 po 20
ConpoTuBneHue Harpy3ku, Om, He Bonee 1000
lMpenen ocHoBHOWM NpuBEAEHHOM

norpewHoctn, % +0,5

Mpenen ponyckaemow 4ONONHUTENBHON
NpVBEAEHHON MOrPELLUHOCTM aHanoroBbIX
BbIXO0B, BbI3BaHHON N3MEHEHNEM
TemnepaTtypbl OKpy>KatoLLEero Bosayxa oT
HopMarbHow Ha kaxable 10 °C nameHeHust
TeMneparypsl

He 6onee 0,5 npepena gonyckaemon
OCHOBHOW NPVBEAEHHON NOrpeLLHOCTH
aHanoroBbIX BbIXOJ0B

PaspsgHocTtb LIAT, 6ut 10
3HayeHVe HaMMeHbLLEro 3Havallero
paspsga, MKA 11,72

11




2 TexHunyeckve XapakTepUCTUKU U YCIOBUA 3KCnnyaTaunm

MpopomkeHue Tabnuubi 2.1

HaumeHoBaHue 3HaueHue (cBoMCTBA)
MakcuManbHas MHOYKTMBHAsA Harpyska,
MKIH, He Gonee 50
BbixogHo nmneganc, MOm, He MeHee 10
MonHoe Bpemsi npeobpasoBaHust
BbIXOAHOro curHana, Mc 100
HanpspkeHue BHELLHEro NCTOYHMKA NnTaHus, B ot 10 go 30

MHTepdpericbl CBA3U (AONoONHUTENbHbIE NapaMeTpbl CM. Tabnuyy 2.3)

WHTepdenchl

RS-485; RS-232

Pexum paboTtbl MHTEpPEENCOB

Master, Slave

RS-485 Konuyectso or0p0?2
anbBaHM4eckas pasBsska VMHAMBWAYanbHas
OnekTpuyeckas NpoyHocTb, B 1780

RS-232 Konnyectso otr0pgo2
"anbBaHM4eckas pas3Bsidka MHAMBMAYanbHas
AnekTpuyeckas NpoYHoOCTb, B 300

Pecypchbl 1 gononHuTenbHoe o6opyaoBaHue

LleHTpanbHbIV npoueccop

RISC-npoueccop Ha 6a3e sgpa ARM-7, 32
paspsiga, 50 My

Pa3swmep Retain-namsitn (EEPROM), 6ant 448
O6bem onepaTMBHOW NamMATH AN 10
XpaHeHWsi NepeMEHHbIX NporpamMM, Ko

O6beM NaMsiTU XpaHEHUsI NporpamMm, kb 280

O6bem namsaTu BBoAa-BbIBOAA, OanT

600 gns MNMAK73-M
360 ana NJIK73-L

MuHMManbHOe BpeMsi BbINOMHEHUS LMKNa
MJIK, mc

1

Yacbl peanbHoro Twvn anemeHTa
BPEMEHM nuTaHusa nutnesbin, CR2032
Pecypc, net 7
EmkocTb, MAY 210
[MorpelwHocTb
TOYHOCTU X0Aa,
CEKYH[ B CYTKM, 3
He Gonee
BcTpoeHHbIn Yacrora, Iy, OT1 10 po 15 000, HacTanBaeTcH B
3BYKOBOW nporpaMme KoHTporsepa
nany4yarersnb "pomkocTb, 16 70 (npu yacToTe 3200IW)

MoakntoyeHre BHELLHMX AOMNONMHUTENbHbIX
ONCKPETHBIX BbIXOAHbIX 3NIEMEHTOB Yepes
npnbop OBEH MP1 (nogkntoyaemblivi No
BHYTPEHHEN LUMHE)

8 WwTyK

12




2 TexHunyeckve XapakTepUCTUKU U YCIOBUA SKCnnyaTaunm

OkoH4aHue Tabnuubi 2.1

HanmeHoBaHue

3HaueHue (cBoMCTBA)

AnemMeHTbl 4eJTI0BEKO-MaLUMHHOTO MHTepcbeﬁca

Tun aucnnes

TekcToBbI MOHOXPOMHBbIN KK ¢

NOACBETKOMN
KonuuyecTtBo 3HakoMecT (CUMBOIOB) 4 x16
KonnyectBo cBeToAMOA0B 6
KonnyectBo KHOMOK 9

O6Lwwue cBeaeHus

Twn kopnyca B popM-ghakTope nog
aBTOMaTHbIN WUT

Kopnyc ansi LWMTOBOro KpenneHus

abapuTHble pa3mepsbl (LU x B x I7), Mm

(137 x 168 x 55) + 1

Macca, kr, He Gonee 0,5
CrteneHb 3awwmThl KOpryca (CO CTOPOHbI IP55
nuueson nadenu) no ACTY EN 60529

CpepaHsas HapaboTka Ha 0TKas, 4 100000
CpegHuii cpok cnyx6bl, net 10

Tabnuua 2.2 - Ucnonb3yeMble Ha BXxoAe NepBUYHble NpeoGpa3oBaTenu (AaT4mKm)

3HayeHue -
Ounana3soH eanHULbI Mpeaen ocHoBHoM
HaumeHoBaHue . npuBegeHHON
M3MepeHun MnagLwero norpewHocTy, %
paspsga ’
Tepmonpeo6pasoBaTtenu conpotuBneHus ¢ HCX no ACTY 2858
Pt 50 (o* = 0,00385 °C'1) —200...+750 °C 0,1°C
50 M (o = 0,00391 °C'1) —200...+750 °C 0,1°C
50 M (o = 0,00428 °C™") —180...+200 °C 0,1°C
Pt 100 (o = 0,00385 °C'1) —200...+750 °C 0,1°C
100 M (o = 0,00391 °C'1) —200...+750 °C 0,1°C 0.95
+
100 M (o = 0,00428 °C™") —180...+200 °C 0,1°C -
Pt 500 (o = 0,00385 °C'1) —200...+650 °C 0,1°C
500 M (o. = 0,00391 °C™ —200...+650 °C 0,1°C
Pt 1000 (o = 0,00385 °C'1) —200...+650 °C 0,1°C
1000 M (o = 0,00391 °C™) —200...+650 °C 0,1°C
Ni 1000 (o = 0,00617 °C'1) —60...+180 °C 0,1°C
Tepmonpeo6pa3soBatenu conpotuBneHusa ¢ HCX no ACTY FOCT 6651-2014
Cu 50 (a. = 0,00426 °C'1) —50...+200 °C 0,1°C +025
Cu 100 (o= 0,00426 °C'1) —50...+200 °C 0,1°C -
TepmoanekTpu4ieckue npeodpasoBartenu ¢ HCX no ACTY EN 60584-1**
TXK (L) —200...+800 °C 0,1°C 105
TXA (K) —200...+1300 °C 0,1°C -

13




2 TexHunyeckve XapakTepUCTUKU U YCIOBUA 3KCnnyaTaunm

OkoH4aHue Tabnuubi 2.2

Avnana3oH 2:3:3:1? Mpeaen ocHoeHo
HaumenoBanue n3MepeHui MmnagLwero ngf::j‘:‘g:::ﬁ%
paspsaga ’
CurHanbl ToKa U HanpshkeHUs
Tokosbil 0...20 MA 0...100 % 0,1 %
TokoBbil 4...20 MA 0...100 % 0,1 % £0.25
TokoBbil 0...5 MA 0...100 % 0,1 %
Hanpskenns 0...1 B 0...100 % 0,1%
Pe3ncTUBHbIE gaTYNKU
PesucTusHbiin (40...900 Om) 40...900 Om 0,1 Om £0.25
PesuctusHbivi (0,04...2 kOm) 40...2000 Om 0,1 Om

MpumeyvaHusn

* o — TemnepaTypHbI KoadduumeHT TC — OTHOLLEHWE pa3HuLbl CONPOTUBNEHUI AaTyuKa,
namepeHHbIx npu Temnepatype 100 n 0°C, k ero conpoTnBneHnto, namepeHHomy npu 0°C
(Ro), aeneHHoe Ha 100°C 1 okpyrneHHoe A0 NATOro 3Haka nocne 3ansToun.

** [Ona paboTbl C KOHTPOMNMEPOM MOryT ObiTb MCMONb30BaHbI TOMbKO WM30MMPOBAHHbIE
TepMO3ieKTpnyeckme npeobpasoBartenu ¢ He3azemeHHbIMM paboynmu cnasmu.

Ta6nuua 2.3 — UHTepdencbl CcBA3U U NPOrpaMMMUpoOBaHUA

MpoTokonbl OnuHa
. ®dopmar CkopocTu Tvn
UHTepdenchbl | (Tun cBA3U U Kabens,
nepepaum nepegauu, pekomeHAayemoro
CcBSI3N 0CcobeHHOoCTU M, He
AaHHbIX 6uTt/c Kabens
paboThl) Gonee
RS-485** OBEH, 7 vnn 8 ou, | 1200, 2400, 1200* | KAM3B 1x2x0,6
ModBus- YEeTHOCTb 4800, 9600, TY  16.K99-008—
ASCII/RTU ecTb \HeT\He | 14400, 2001 unm
mcnonbdyeT | 19200, aHanorMYHbIN
ca, 1vnn 2 | 28800,
cTon buta 38400,
57600,
115200
RS-232** OBEH, 7 vnn 8 ou, | 1200, 2400, KC1 vnu KC2 — ansa
ModBus- YETHOCTb 4800, 9600, cBsA3u ¢ npubopamu
ASCII/RTU ecTb\HeT\He | 14400, wm gp. kabenu,
mcnonbyeT | 19200, BbIMOJTHEHHbIE B
ca, Tunn 2 | 28800, COOTBETCTBUM c
cTon buTta 38400, pekoMeHgaumsamm
57600, Mpunoxexus B
115200

14




2 TexHunyeckve XapakTepUCTUKU U YCIOBUA SKCnnyaTaunm

OkoH4aHue Tabnuubi 2.3

MpoTokonsbl OnvHa
. ®dopmar Ckopoctun Tun
UHTtepcpencobl | (TMn cBA3M 1 ne an nepenaumn kabens, CKOMEHAVEMOFO
CBA3N 0CODOEHHOCTN pena penatu, M, He P HAy
AaHHbIX ouTt/c Kabens
paboThbl) 6onee
RS-232 GateWay 7 vnu 8 6uT, | B pexume 3 KC1 — ansa csssu ¢
DEBUG (npoTokon YETHOCTb Slave: CoDeSys;
CoDeSys), ecTb \HeT\He | 115200 KC1 n KC2 — gnsa
nHTEpdEeNnc ucnons3yet CMeHbl  MPOLLIMBKN
Onsi CMeHbI ca, 1 unn 2 KOHTpoOnrnepa
NPOLLUNBKU cton 6uTa M ona cesa3M C
KOHTponnepa nporpammoi
TUPaXMPOBaHUS

* MakcumanbHas anvHa 3aBMCcUT OT CKOPOCTU OOMeHa.
** Hanuume nHtepdericoB RS-232 n RS-485 1 nx KoNn4ecTBO 3aBMCUT OT YCTAHOBIIEHHOMN
B KOHTponnepe «MHTepdencHon nnaTel», B 6a30BOM KOMMEKTE MOCTaBKM AaHHbIX

MHTEPdENCOB HET.
— KpuTtepun npaBunbHOrO MYHKUNOHUPOBAHUS WHTEPKENCOB CBA3U
KoHTponnepa — He 6ornee 1 % ownbok Ha NGO N3 CKOPOCTEWN.

MpumeyvyaHue

2.2 YcnoBusAa 3KcnnyaTtauum

2.2.1 KoHTponnep akcnnyatupyeTcs Npu crnegyowmx ycrnoBusx:

—  3aKpblTble B3pblBoGE30MacHble NoMeLLeHUs UK wkadbl anekTpoobopyaoBaHUs
6e3 arpeccMBHLIX NAPOB U rasos;
—  TeMmnepaTtypa okpyxatowero Bosgyxa ot MuHyc 10 go 55 °C;

2.2.2 Mo ycTtonumMBoCTU K

BEPXHUA MNpeden OTHOCWUTENbHOW BRaXHOCTM Bo3gyxa — He Gonee 80 % npwu
Temnepatype He Gonee 25°C un Gonee HU3KMX TemnepaTypax 6e3 KoHOoeHcaumm
BRary;

aTtMocdepHoe gaeneHue ot 84 go 106,7 kla;

BblCOTa HaJ ypoBHeM Mopsi He 6onee 2000 wm;

ponyctumas creneHb 3arpssHeHus 1  (HecyllecTBEHHble 3arps3HeHus wnu
HanMyre TOMNbKO CyXMX HEMPOBOOALLMX 3arpA3HEHNN).

MEXaHNYECKMM BO3OENCTBUAM Mpu aKcnnyaTauum

KoHTponnep cootsetcTeyeT OCTY IEC 61131-2.

2.2.3 YpoBeHb

paguonoMex, Cco3faBaeMblii  KOHTPOM/epom npu pabote, He

npesbIlaeT HOpM, npeaycmoTpeHHbix B ACTY CISPR 22 ana obopynosaHus knacca B.

KoHTponnepsl

no NMOMEX0YCTONYMBOCTH COOTBETCTBYIOT TpeboBaHUsM

ACTY IEC 61131-2.
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3 YcTpowcTBO 1 0COBEHHOCTU KOHCTPYKLMM

3 YcTponcTBO 1 0COOEHHOCTU KOHCTPYKLUN

3.1 KoHcTpyKumusa KOHTponnepa

3.1.1 KoHTponnep wu3rotaBnmMBaetcs B COOpPHOM MnacTMaccoBOM  Koprhyce,
npeaHa3HaYeHHOM ANs KPEMnneHus Ha LWT ynpaBneHusl. [abapuTHbIA U yCTaHOBOYHBI
YepTexu npuseaeHs! B Mpunoxexnm A.

3.1.2 Ha pwucyHke 3.1 npenctaBneH BHELWHWA BUA KOHTpoOnsiepa, NpUBEAEHbI
pasbeMHbIe COeAMHEHNS, ANEMEHTbI MHAMKALWKN U yrpaBeHus..

I

i

RS-232
DEBUG

a) BepXHsisl CTeHKa kopnyca

Udll ULvadiE ]

VXEUTOdU IHINE

MPOTPAMOBAHUIA NOTIYHNI KOHTPOJIEP @

OBEH K78 —————— JIBE:M

0) nuueBas naHenb Kopnyca
PucyHok 3.1 — BHewHUn BUA KOHTponnepa
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3 YcTpoWncTBO M 0COBEHHOCTM KOHCTPYKLIMK

MP1
oooo
WXYZ B1A1  B2A2 @
II.I_\(@,_I.II J

B) 3aQHAA CTEHKa Kopnyca
PucyHok 3.1 — BHelWlHU BuA KOHTposnnepa (npoaokeHue)

Pa3beMHble coegnHeHUs, afleMeHTbl MHAUKaLUKU n ynpaBreHus

3.1.3 Ha nuueBon (nepefHen) naHenu Kopnyca pacronoXeHbl anemMeHTsl UHAMKauum
1 ynpaeneHus (cM. pucyHok 3.1, 6), Ha BepXHel U HUXKHEIN CTeHKax Koprnyca pacronoXeHbl
3awenkn kpenneHuss npubopa Ha WWUT ynpaeneHus. Ha BepxHel W 3agHen CTeHkax
Kopryca paumoHanbHO (yA06HO Ans Nofb30BaHWA) pasMeLleHbl padbeMHble COeaNHEHUS
KOHTpOMnepa, Yepes KoTopble OCYLLECTBNSETCA NOAKIOYEHNE BCEX BHELLIHNX CBA3EN.

MpumeyaHue — OTKpbIBATL KOPMYC AJ1A NMOAKMIOYEHMSI BHELLHUX CBsi3el He TpebyeTcs.

3.1.4 Ha BepxHeW CTeHKe kopryca pacrnonaratTcs:

— nopt nHtepdeiica RS-232 DEBUG (nogpobHee cMm. n. 3.6.4), npegHa3HayYeHHbIN
ans ceasn co cpegon CoDeSys 1 nporpaMmMon TUPaXUpOBaHWUS, a Takke Ans
O0BHOBNEHUsT BCTPOEHHOro nporpammHoro obecneveHunss koHTponnepa. K nopty
RS-232 DEBUG nogcoeauHsietca kabenb «KC1», Bxogsawmin B KOMMMEKT
nocTtaeku koHTponnepa. Cxema kabens npusegeHa B NpunoxexHun B;

— ABwxkoBbli DIP-nepekntoyaTenb, UCMOMNb3yeMbli TONbKO Npu  0BHOBNEHWM
BCTPOEHHOro MporpaMMHoro obecneyeHus KOHTponnepa, MOXeT ObiTb 3akneeH
HaKMemnKkown.

3.1.5 Ha 3apgHewn cTeHKke kopryca pacrnonaratTcsi:
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3 YcTpowcTBO 1 0COBEHHOCTU KOHCTPYKLMM

—  KIIeMMHble KONOAKW NSt No4coeAVHEHNs Lienen NUTaHus (CeTun), KneMmbl
BCTPOEHHOIO NCTOYHUKA NMUTaHns 24 B (BbIXO4HOE HanpsiXeHue), KOTOPbIA MOXeT
6bITb UCMONBL30BaH ANA MUTaHWSA aKTMBHbBIX aHANOroBblX AATYMKOB, AUCKPETHbIX
BXO/[O0B, aHaNoroBbIX BbIXOAOB;

—  KINIeMMHble KONOAKW ANsi No4coeAnHEHNs1 BOCbMW aHaroroBbiX BXOA0B;

—  KIIeMMHbIe KONOAKM ANsi N0ACOeANHEHNS BOCbMM BbIXOAOB;

—  KINIeMMHbIe KONOAKM A5 MOAKNI0YEHNS BOCbMU ANCKPETHBIX AAaTYMKOB (BXOAOB);

— CbeMHas KnemMMmHasi Kornogka Ans nogkniodeHus npubopa OBEH MP1 (cxema
nogknoyeHns npusegeHa B MNpunoxexHuun b);
lMpu Hanu4uu ycmaHosneHHoU 8 KoHmpornnep «UHmepgedtcHod nnamsi MN73-
X» (kpome «UHmMepgpeticHoti nnamsi [MN73-0», exodaweli 8 Komrnekm
rnocmaeku) 8 3asucumMocmu om ee UCMOMHeHUs1 Ha 3adHeli cmeHKe Kopriyca
pacrionazaromcs:

— OT Hyns A0 ABYX CbEMHbIX KMEeMMHbIX KOMOAOK A5 MnoAcoeAuHeHuns kabens
cBA3K No uHTepdericy RS-485, nogpobHee cm. n. 3.6.2;

—  OT Hyns A0 ABYX pa3bemoB ANA NOoACOeAUHEHNs Kabens CBA3n No uHTepdency
RS-232, nogpo6Hee cm. n. 3.6.1. B kayecTtBe kabens cBA3M MOXET BbICTynaTb
kabenb «KC1», «KC2» wnu gpyrne kabenu, BbINOMHEHHbIE B COOTBETCTBUM C
pekomeHgaumsamm MNMpunoxeHns B.

3.1.6 KoHTponnep uvMeeT BCTPOEHHble annapaTHble 4Yacbl peanbHOro BPEMEHM,
nuTarowmecs OT aBTOHOMHOIO WMCTOYHMKA MUTaHUSA. XapakTepuCTUKUM YacoB pearibHOro
BpeMeHU npueeaeHbl B Tabnuvue 2.1.

O 3agaHuM 3Ha4eHns YacoB pearibHOro BpEMEHU C MOMOLLLIO KHOMOK CM. M. 7.2.

O 3ameHe MCTOYHMKa NUTaHWSA YacoB pearibHOro BpeMeHn cM. pasgen 9.
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3.2 dyHKuMOHanbHasa cxema

DyHKUMOHanNbHas cxema KOHTpornsepa npeactaBneHa Ha pucyHke 3.2.

C 717808 | KKK | | Knaguatypa | | Ceetoavoasl |
eTeBoe TMepBuyHoe
nuTaHne —1 Broputoe %8B
517808 nuTakve -
—/
17808 °
3 7 F——> g a
08 At . 717808 sg
= bl [» T . =}
E- : A2 — i § =
EE- | Avarnoroeble -
22 . BXOIb §1780B b
)| w e [5_|2
=2 > 8| 3
2 ————————| <I» - Lo @
o=
%1780 8 .—%{ E
o | Mpoueccop —f/—>F ———>
. k17808
3 I : > §17808 DO1
g Di4 5
T § 4 sS1 /a »| DO2 g &
EZ e CoM1 EY s
—— geEx
&2 X %3008 p1708. 2 gE-
@ S g
88 D5 _ 383
g : ., 517808 D03 EgZ
= : /— //—4—»| D04 -
DI8 k17808 CcoM2 ~
4 S52 I K
A A A
Z%1780B 2§1780B 2= #3008
WHrepdeiic 17 1! ],,‘ nm g u. - KTIK v apyrum ss
KK <= RS-232 RS-232 " npubopam 23
DEBUG 8%
1 vm 2 wr. 2 E
Wnrepdeit » K ceTn RS-485 23
RS-485
M"Th:‘rﬂ’e”c > K OBEH MP1

PucyHok 3.2 — ®dyHKUMOHaNbHas cxeMa KOHTponnepa
3.3 UundpoBble Bxoabl

3.3.1 KoHTponnep uvmMeeT BoceMb UMGPOBLIX (OMCKPETHbIX) BXx0OoB. KOHTaKTbI
paszbemMa BblBEAEHbI HA KnemMmbl, cM. pucyHok 3.1 (B) (GokoBasi knemma cneea). Homepa
KOHTaKTOB W pacnonoxeHue WHTepdencHolx nNuHWA npuBedeHbl B [lpunoxeHun b
(pucyHok B.14) n TMpunoxenun . O6bpaboTka 3HaYeHU C BXOAOB OCYLLECTBMSiETCH
nonb3oBatensckon nporpammon MMK.

3.3.2 [InckpeTHble BXoAbl NCNONb3YIOTCA ANA:

—  KOHTPORsi COCTOSIHMSA BHELLUHEro 000pyaoBaHus;
—  AMnarHocTtuku paboTocnocobHOCTU CUCTEMBI;
—  MOAKITYEHUS BHELLHNX YCTPOWUCTB YNpaBfeHNs COCTOSIHUEM KOHTposiepa.
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3.3.3 [wuckpeTHble BXOAbl NpeAHa3HaveHbl AN NOAKIMIOYEHUSA KOHTaKTHbIX AaT4YMKOB
TUNa «CYXOWM KOHTaKT» WM TPaH3UCTOPHbIE KITHOYM p-n-p-Tuna. B kayecTBe gaTtyvkoB Tuna
«CYXOW KOHTaKT» MOTyT ObITb MCMOMb30BaHbl PasnnyHbIe BbIKIOHATENN, KHOMKU, KOHLEBbLIE
BbIKIHOYaTENN, KOHTaKTbl pene u T.4.

3.3.4 CurHanbl Ha AMCKPeTHble BXoAbl (POPMUPYIOTCA B pesynbTate 3amblkaHus
(pa3MblkaH1s1) BHELLHMX KOHTaKTOB.

3.3.5 [Ing OncKpeTHbIX BXOAOB MOXHO 3ajaBaTb Iorvky obpaboTku u Bpems
3aEPXKKN MEepPeKNoYeHnss ANCKPETHbIX BXxodoB. [MogpobHee O HacTpOWKe AUCKPETHbIX
BX0OZ0B cM. pa3gen «KoHdurypmposaHue obnactu Beoga-sbisoga MJ1K» B Pr1.

BHUMAHMUWE! HoBblie 3Ha4eHWsi napamMeTpoB NOrMkn obpaboTku U BpeMsi 3a4epKKu
OUCKPETHbIX BXOOOB BCTyNatoT B CUIy nocre nepesarpysku npubopa.

3.4 AHanoroBble BXoAabl
3.4.1 HasHauyeHue

KoHTponnep nveet BOCEMb aHanNoOroBbIX yHMBEpPCarbHbIX BXOOO0B, OCYLLECTBASOLLMX:

—  OMpOC 3HaYeHWI C NepBUYHBIX NpeobpasoBaTenei,

—  06paboTKy NoMy4YeHHbIX AaHHbIX U Npeobpa3oBaHne UX B (hM3nyeckme eamHuLbl,

— nepegayvy daHHbIX B crieuumarnbHyilo obnacTb namsTv — obnactb BXO4OB, ONA
JanbHemnLwero UCrnonb3oBaHKsA B Nosb30BaTeNbCKOW NporpaMme.

K aHanorosbiM Bxogam HanpsiMytdo MOXKET MOAKII0YATbLCS LUMPOKUIA CNEKTP OATYUKOB
(o6Lwmii cnncok noaknoYaeMblx AaT4YMKOB NpuBeaeH B Tabnvue 2.2):

—  TepmonpeobpasoBaTtenu ConpoTuBNeHus, cMm. n. 3.4.2;

—  TepMOareKTpuyeckne npeobpasosaTtenu (Tepmonapsi), cm. M. 3.4.3;

—  aKTUBHble npeobpasoBaTen C BbIXOAHLIM aHaNOroBblM CUrHaANoM B BuUAe
MOCTOSHHOTO HaNPSXXEHUst UNu Toka), cm. n. 3.4.4;

—  pesuCTUBHblE AaTyuku, cMm. n. 3.4.5.

[pagyvpoBkM [OaTYMKOB pacnorioXeHbl B namstm npubopa. [lonb3oBaTento
[OCTaTOYHO NPOCTO YyKa3aTb TWUM MNOAKMYaeMoro pgatyuka. Bwibop nogknoyaemoro
JaTyuuKa, HacTpoWKa onpoca AaTyMKOB M Nony4veHue pesynbtaTtoB npoussoautcsa ¢ KK
unu u3 cpegbl CoDeSys. lNogpobHee o HacTponke cm. pasgen «KoHdurypmposaHue
obnacTtu Beoga-BbiBoga MNJIK» B Pr1.

BaxHo: B cnyyae BO3HUKHOBEHMS owwnbkn wusmepenust (obpbiB, K3 un T1.n.)
pacwmndpoBKM KOAOB OWMOOK M peKkoMeHZauun no AeNCTBUSIM Monb3oBaTtens CM.
MpunoxeHue E.

Bpemsi onpoca oaHoro gatuuka npveedeHo B Tabnuue 2.1.

Onpoc patymMkoB u obpaboTka WX CUrHaNoOB W3MEpPUTENbHLIM  YCTPOWCTBOM
OCYLLEeCTBNSAETCHA NOCnefoBaTenbHO N0 3aMKHYTOMY LIMKIY.

BkntoyeHnne nioboro gatymka B CNMCOK OnNpoca Npou3BOAMTCH aBTOMAaTUYeCcKu nocne
3agaHua Tuna. NMpu yctaHoBke napameTtpa «Tun gatumka» B 3HavyeHue «Het gaTtumkay, —
AaTunk K3 cnucka onpoca ucknovaetcs. [logpobHee 06 ycTaHoBke CM. pasgen
«KoHdurypupoBaHne obnactu BBoga-seisoga NJ1K» B PI1.

BaxHo:

- €CNn aHaroroBbI BXO4 He ncnonb3dyeTcd, TO peKoMeHOyeTCA YCTaHOBUTb
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HacTporiky «HeT partumka» (nogpobHee cm. pasgen «KoHdurypupoBaHue
obnactu BBoga-Bbioga MJK» B PM);

— K npubopy B niobon nocnegoBaTenbHOCTU K MoObIM BXoAaM MOOKMOYATCA
nobble TUNbI 4aTYNKOB;

— MpM WCMNOMb30BaHWM aKTUBHbIX [AaTyMKOB cregyeT WMeTb B BuAy, 4TO
«MWHYCOBbIE» KITEMMbI aHanoroBbiX BXOA0B B KOHTpoOnnepa o6beanHeEHbl MeXay
coboit;

—  3anpelleHa nogava HanpsikeHusi, npesbiwatolero 1 B, Ha noGoi 13 aHanoroBbIx
BXOJOB, T.K. 3TO MOXET BblBECTM npubop u3 cTpos. [aTumkm C BbIXOOHLIM
curHanom 0(4)...20 MA TpebytoT 0693aTENBHOIO NOAKMYEHUS OMNOSTHUTENBHOMO
pesucTopa.

3.4.2 TepmonpeoGpa3soBaTeniu CONnpoTUBIIEHUs

TepmonpeobpasoBatenun conpotuenexus (TC) npumeHslOTCA ANA  M3MepeHus
TemnepaTtypbl OKpyXatoLLlen cpefbl B MeCcTe YCTaHOBKM AaTyuka. [MpuHuun aencTBus Takmx
[aTYMKOB OCHOBaH Ha CyLLeCTBOBaHWM Y psiga MeTannoB BOCNPOU3BOANMON U CTabunbHON
3aBMCUMOCTWN aKTUBHOrO COMPOTMBNEHUS OT TemnepaTtypbl. B kauyecTBe matepuana ang
nsrotoenenmss TC B NpPOMBIWMEHHOCTM Yalle BCero ucnonb3yeTcs crneunanbHO
obpaboTaHHas MefHass wnuM nnaTMHOBas npoBorioka. BeixogHble napameTpbl TC
onpepensTcs nx HOMVHanbHbIMU cTaTMyeckuMmn XapakTepucTukamu,
cTaHgapTusoBaHHbiMn OCTY 2858.

OcHoBHbIMM NapameTpamu HCX siBNSilOTCS: HaYanbHOE COnpoTuBIEHVe aartyvka Ro,
namepeHHoe npu temnepatype 0°C, TemnepaTypHbIi KOI(PMDULIMEHT CONPOTUBIEHUS o,
onpefensemblii Kak OTHOLUEHWE pasHuUbl COMPOTMBMAEHWA AaTyuKa, WM3MEPEHHbIX Mpu
Temnepatype 100 n 0°C, k ero conpoTuBnenunto, namepeHHomy npu 0°C (Ro), AeneHHoe Ha
100°C n oKpyrneHHoe A0 NATOro 3Haka nocne 3anaton. B ceasn ¢ Tem, yto HCX
Tepmonpeobpa3oBaTtenen CONpoTUBNEHUA — (YHKUMU HenuHenHble (ONns [aTynkoB C
MeJHOW MpOBOSIOKOM — B obnacTu oTpuuaTenbHbIX TemnepaTtyp, a Ans AaT4uMKOoB C
nNaTMHOBOM NPOBOSIOKOM — BO BCEM TemnepaTypHOM [uanas3oHe), B KOHTponnepe
npeaycMoTpeHa NuHeapusaumsa pesynbTaTtoB U3MEPEHUA.

Bo nsbexaHve BNUAHMSA COMPOTUBIEHUS COEQUHUTENbHBIX NPOBOAOB Ha pe3ynbTaThbl
N3MepeHnsa TemnepaTypbl, NOAKIIOYEHUE OaTymMka K KOHTpONnepy cregyeTt npov3BoanTb
no TpexnpoBogHou cxeme. [Npu Takoh cxeme K ogHOMY M3 BbiBogoB TC noakniovarTcs
O[JHOBPEMEHHO [1Ba NPOBOAA, COEAMHSIIOLLME Er0 C KOHTPONMEPOM, a K ApYromy BblBOAY —
TPETUI COEAVMHUTENbBHBIN NPOBOA. s MOMHOM KOMMEHCaUun BIIMAHUSA COEAUNHUTENBHBIX
NpoBOAOB Ha pes3ynbTaTbl U3MepeHun Heobxoammo, 4TOOblI MX CONpPOTMBMEHMS Obinu
paBHbI Apyr Opyry.

NMpumeyaHue — BoamoxHo nogkntodeHne 1000-omHbix TC Taikke NO ABYXNPOBOAHOW CXeme
(Hanpumep, ¢ Lenbio UCMONb30BaHUS YXKe UMEKLLMXCS Ha 06bekTe NuHUIA cBsasun). OgHako npy 3ToM
OTCYTCTBYET KOMMEHCALMS COMPOTMBIEHWUS COEAMHWUTENbHbLIX MNPOBOAOB U MO3TOMY MOXET
HabnogaTbca HekoTopas 3aBWCUMOCTb MOKa3aHuii npubopa oT konebaHuin TemnepaTypbl NPOBOAOB.
Mpn ucnonb3oBaHWM [OBYXNPOBOAHOW CXeMbl NPU MOAroTOBKE nNpubopa k paboTe BbINOMHATCA
[encTBus, ykasaHHble B [NpunoxeHun XK. Cxembl NOAKMIOYEHUS K KOHTPOMMIEpy aHanoroBbiX 4aTYMKOB
npvBeaeHsl B MpunoxexHun b.
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3.4.3 TepmoanekTpuueckue npeobpasoBaTtenu (TepMonapbl)

TepmoanekTpuyeckue npeobpasoBatenn (Tepmonapbl), Takke MNPUMEHSIOTCS Ans
M3MepeHus TemnepaTtypbl. Tepmonapbl, B OTnM4Me OT TepmonpeobpasoBaTtenei
COMNpOTUBIEHMS, 0bnagalT MeHbWUMKU rabapuTaMmy YyBCTBMTEMBHOIO 3NIEMEHTa U, Kak
CrneacTBMe, MEeHbLUE TEeMnOeMKOCTbIO U BOonblMM ObICTPOAENCTBUEM, @ TakKe UMEIOT
6onee LWMPOKNIA AnanasoH n3mepsieMblx TeMmnepaTyp. VIx ncnonb3oBaHue orpaHnyvMBaeTcs
bonee HWM3KOM TOYHOCTBIO W3MepeHMs, OGonblie CTOMMOCTbIO, HEeOOXOAMMOCTbIO
NOAKIIOYEHNA K Mpubopy C MCNOMNb30BaHUEM CheumanbHbIX TEPMOKOMMEHCALMOHHbIX
NpPOBOAOB, HWU3KOM MaKCUMaribHO OOMYCTUMOW OMVHOW MOAKIMOYEHUdA, a Takke HU3KOMN
NOMEX03aLUULLIEHHOCTBIO JIMHWIA CBA3M AaT4vuK - npnbop.

MpuHuun gencteua T ocHoBaH Ha adhdpekTe 3eebeka, B COOTBETCTBUM C KOTOPBLIM
HarpeBaHWe TOYKM COeAMHEHUs [OBYX pPa3HOPOAHbIX MPOBOAHMKOB Bbi3blBaeT Ha
NPOTMBOMOSIOXHbIX KOHLAX 9TOW LenuM BO3HUKHOBEHME OMEeKTPOABMXYLLENn Cunbl —
Tepmo3[C. BenununHa Tepmo3AC u3HavanbHO onpenensieTca XMMUYECKUM COCTaBOM
NPOBOOHWNKOB U 3aBUCUT OT TeMnepaTypbl Harpesa.

HCX Tepmonap pasnuyHbix TMnoB ctaHgaptu3oBaHbl ACTY EN 60584-1. Tak kak
xapaktepuctukm scex Tl B TOM UM MHOW CTENEHU ABNSAOTCS HEMUHENHbIMU (PYHKUNSMN,
B KOHTpoOnnepe npeaycMoTpeHbl cpeacTBa Ans fvHeapusauuu nokasaHun. Touka
COeVHEHNs1 pasHOPOAHbIX NPOBOAHMKOB Ha3biBaeTcs pabounm cnaem TI1, a nx KoHUbl —
cBOGOAHBLIMY KOHL @MU UK, MHOrAa, XonoAHbIM cnaem. Pabounii cnai Tl pacnonaraetcs
B MecTe, BbIOpaHHOM 1151 KOHTPONSA TeMnepaTypbl, @ CBOOOAHbIE KOHLbI NOAKMHOYATCs K
N3MepuTenbHOMY KOHTpoOnnepy. Ecnun nogknoyeHve cB06OAHbIX KOHLIOB
HEenocpeLCTBEHHO K KOHTAKTaM KOHTPOMnepa He NpeACcTaBnseTcs BO3MOXHbLIM (Hanpuvep,
13-3a UX yaaneHHoCTU Apyr oT Apyra), To coeanHenue Tl ¢ KoHTponnepom Heobxoaumo
BbIMOMHATL NMPW MOMOLLY KOMMEHCALMOHHBIX TEPMOJNEKTPOAHBIX MPOBOAOB UK kabenen,
c o0b6sA3aTenbHbIM  COGNIOAEHNEM  MOMAPHOCTM  UX  BKMoYeHust.  HeobxogumocTb
NpMMEeHeHnst Takux NpoBoAoB obycnosneHa Tem, 4to OC Tepmonapbl 3aBUCUT HE TOMbKO
OT TemnepaTypbl pabodero cnas, HO Takke MU OT TemnepaTypbl ee CBOOOAHbLIX KOHLOB,
BEMWYMHY KOTOPOW KOHTPONMMPYeT BCTPOEHHbIN B KOHTpomnnep AaTtyuk. [lpu atom
MCNoNb30BaHME TEPMOINEKTPOAHBLIX Kabener no3sonseT yBenMunTb ANUHY NPOBOAHMKOB
TepMonaphbl 1 «nNepeHecTu» ee cBOOOAHbIE KOHLbI K KNEMMHUKY KOHTponnepa.

BHUMAHME! na paboTbl C KOHTPONNEPOM MOryT BbITb MCNOMbL30BaHbl Tonbko Tl ¢
N30NUPOBAHHBIMU W He3a3eMreHHbIMM paboyrMn cnasmn, Tak Kak oTpuuaTenbHble
BbIBOAbI X CBOOOAHBLIX KOHLOB 00beANHEHbI Mexay cobov BHYTPM KOHTponnepa.

3.4.4 AxTnBHbIE Npeobpa3oBaTenu

AkTUBHbIE Npeobpa3oBaTeny C BbIXOAHbIM AaHANOrOBbIM CUTHANOM MPUMEHSOTCS B
COOTBETCTBUM C Ha3Ha4YeHVeM Jdartdvka ANa WM3MepeHus pasnuyHbiX  U3MYECKUX
napameTpoB. BbIxogHbIMK cUrHanamu TakMx OATYMKOB MOTyT ObiTb M3MeHsoLeecs Mo
NMHENHOMY 3aKOHY HanpshXeHue NOCTOSIHHOIo TOKa M BENMYMHA Camoro Toka.

lMWTaHne aKkTMBHBIX TOKOBBLIX OATYMKOB OOMMKHO OCYLLECTBNATLCS OT BHELUHEro Unmu
BCTPOEHHOro 6roka nuTtaHusa 24 + 3 B.

MopknioyeHne OaTYMKOB C BbIXOOHLIM CUTHANOM B BUAE MOCTOSIHHOIMO HanpsiKeHWusi
(0...1,0 B) MmoxeT ocyLLecTBNATLCA HEMOCPEOCTBEHHO K BXO4AaM KOHTponnepa, a 4aT4yMKoB
C BbIXOOHbLIM CUrHaNoM B BUAE TOka — TOMbKO MOCHEe YCTaHOBKM LUYHTUPYIOLLErO pesuncTopa
conpotuBneHnem 100 Om (norpewHocts He OGonee 0,1 %). B kayectBe LyHTa
pEKOMEHOYETCS1  MUCMOMb30BaTb  BbICOKOCTAOWMbHbIE PE3NCTOPbl  C  MUHWMAarbHbIM
3HaYeHneM TemnepaTypHOro KoadduumeHTa conpoTmuanenns, Hanpumep C2-29B.
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MpumeyvaHue — MNpu pabote ¢ akTUBHLIMM NpeobpasoBaTensmu B nNpubope ocyLLecTBsiETCS
MacwTabmpoBaHue Likanbl U3MepeHusi. Mocrne MaclwTaGupoBaHUs KOHTpONMpyemble husnyeckue
BEMUYMHbI  OTOBPaXalTCs  HEMOCPEACTBEHHO B  eAuMHUUAx UX u3MepeHus (aTMmocdepax,
Kunonackansix, MeTpax u T. a.).

[nsa kaxxgoro Takoro gaTynka Heob6xoanmo YCTaHOBUTb Aana3oH U3aMepeHn4d:

- HWXHAA rpaHnua anana3oHa n3MepeHua cooTBeTCcTByeT MMHUMalibHOMY YPOBHIO
BbIXOOHOIoO CUrHana gaTtyuka;

- BEpXHAA TrpaHuua [Auana3oHa u3MepeHusa COoOTBEeTCTBYET MaKCuMalilbHOMY
YPOBHIO BbIXOOHOIO CUrHana gaTt4duka.

BHUMAHME! lNMpu ncnonb3oBaHUM akTUBHLIX AATYMKOB crieqyeT umeTb B BUAY, YTO
«MWHYCOBbIE» KITEMMbI aHarNoroBbIX BXOAOB B KOHTpOIepe 06beanMHEHbI MeXay COOON.

3.4.5 Pe3nctuBHbIe AaTYUKKN

[atumkn pe3ncTUBHOIrO TUMa UCMOMb3YTCA B HEKOTOPbIX 3arnOpHO-PErynupyroLLmx
KnanaHax B KayecTBe [JaTyvka MonoXeHus. B patumkax oToro Tuna B KadvecTse
YYBCTBUTENBLHOITO 3fIEMEHTA WCMONb3YeTCsl PEe3NCTOP MNEPEMEHHOrO COMPOTUBMEHWS,
NON3yHOK KOTOPOr0 MEXaHUYECKM CBSI3aH C PErynupyloller YacTbio WUCMONMHUTENbHOIO
MexaHunama.

Takke OHW MOTyT MOAKMIOYATLCH K KOHTPOMMepy B KauyecTBe 3MYNsATopa peanbHbIX
[aTyMKOB TemrnepaTypbl A4S OpraHn3auuyM CTEHAOB UMW OTNaA0YHbIX MakeToB.

KoHTponnep cnocobeH obpabatbiBaTb CUrHanbl AaT4YMKOB PE3NCTMBHOMO Tuna ABYX
BapWaHTOB UCMNOSHeHUs — ¢ conpoTmeneHmem 4o 900 Om u go 2 Kowm.

BHUMAHMUE! [ns BbisBNEeHMs CurHana KOPOTKOro 3aMblkaHus pesuctopa Wnim
NPOBOAKN, KOHTPOIEp cumTaeT curHan Hmke 40 OM KOPOTKMM 3aMbIKaHUEM.

3.5 BbIxogHble ycTponUcTBa

BbixogHble ycTponcTBa npefHasHayeHbl Ans nepefayvn BbIXOAHOMO yNpaBrisoLero
curHana Ha UCMOSTHUTENbHbIE MEXaHN3MBbI.

KoHTponnep nmeeT OO0 8 BCTPOEHHbIX BbIXOAHBLIX YCTPOUCTB. BY MoryT GbiTb ABYX
TUNOB: ANCKPETHBLIE N aHanoroeble. TUMbl BEIXOAHbLIX YCTPOWUCTB ONPeAensTCcs Ha cTaamm
3akasa npubopa.

Tunbl B3 n ux xapaktepuctukn npueedeHsl B pasgene 2. Cxembl nogknioveHms BY
npueegeHsl B Npunoxexun b.

OuckpetHoe BY — oanektpomarHutHoe perie, TpaH3UCTOpHas  onrtonapa,
TBEpOOTenbHOE pene — WCMomMb3yeTcs AN ynpasBneHus  (BKIOYEHUS/BLIKIOYEHNS)
Harpysko nun6o HemnocpeacTBEHHO, NGO 4yepes 6Goriee MOLLHble ynpaensiowme
aMeMeHTbI, Takue Kak rnyckatenu, TeepaoTerbHble pene u np.

OnekTpomarHuTHoe pene (Bbixop «P») npegHasHayeHo ANsi KOMMYyTauUWMW CUIIOBbIX
Lienen HanpspkeHeM He 6onee 250 B n pabounm Tokom He 6onee 4 A (cM. pucyHok B.10).

TpaH3uctopHaa ontonapa (Bbixoa «K») npumeHsieTcs, kak npaswuno, Ang
yrnpaeBneH1s HU3KOBOSMbTHBIM pene (He Gonee 60 B npu Toke He Gonee 400 mA). Bo
n3bexaHme BbIxo4a W3 CTPOA TpaH3WCTOpa M3-3a OONbLIOTO TOKa CaMOWHAYKLUN
napannensHo OOMOTKE BHEWHero pene Heobxoaumo yctaHaenmeaTb guog VD1 (cwm.
pucyHok b.11).
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TpaH3uUCTOpHbIN KNtoy (Bbixod «T») npefHasHayeH ANsi NPSIMOro MOAKMHYEHNS K
npubopy B Ka4ecTBe Harpy3kn TBEPAOTENLHOIO pene (BbIXoAHOE HanpsikeHwne oT 4 1o 6 B,
NMOCTOSIHHbIV TOK He 6onee 25 MA) (cM. pucyHok 5.12).

BHUMAHMUE! MakcumanbHasa anvHa coequHUTENbHOro kabens mexay npunbopom c
BbIXOAOM T 1 TBEPAOTENbHLIM pPere He JOIMKHA MPeBbIWaTh 3 M.

OuckpetHoe BY («P», «K», «T») wmeeT OBa MrHOBEHHbIX COCTOSIHUS: «BKIL.» W
«BbIKMN.». BbIxogbl MOryt ObITb TakKe 3anporpaMMuMpoBaHbl Ha paboTy B KayecTBe
reHepaTopoB LIWMM. XapakTepucTukm reHepupyembiXx MWMMYNbCOB NpPeACcTaBleHbl B
Tabnuue 3.1.

Ta6nuua 3.1

Pexum paboTbl

XapakTepucTuku
AUCKpPEeTHOro Bbixoaa P P

MpocTon auckpeTHbI Bbixon | YacTtota umnynbcoB He Gonee 1,5 kI,
onpegengetca gnutenbHocTbo umkna MK

LM Mepuog ot 10 mc 7o 36 ¢, TOYHOCTb NPU ANMTENBHOCTH
nepuoga ot 10 go 50 mc coctasnsiet 0,2 %,
npv anutenbHocTh cBbiwe 50 mc cocTtaenseT 0,1 %

AHanoroBoe BY npeacraensier cobovi uudpo-aHanoroBbii nNpeobpasoBaTtenb,
nossonswuii hopMUPOBaTL aHaNOroBbIN CUrHanm NOCTOAHHOTO TOKa UINN HaMpPsSXXeHWS!.

dopmupoBartenb TOKoBoro curHana (Bbixon W) npeobpasyeT Ha akTUBHON
Harpy3ke RH 3HayeHue Ha BbIXxoAe B TOKOBLIN curHan 4...20 MA (cM. pucyHok 3.3).

| Rorp RH
DOXA 11—+

BN

PucyHok 3.3 — Cxema noakntoyeHna Harpy3ku Kk BY tuna «U»

BY nuTaeTcsa OT BHELWHero nMGo BCTPOEHHOTO MCTOYHMKA MUTAHUS MOCTOSIHHOMO
HanpsbkeHusl. ConpoTUBNEHNe Harpysku RH 3aBUCUT OT HanpsKeHUs UCTOYHMKA MUTAHUS
Un u BblbmpaeTcs 13 rpacuka (cMm. pucyHok 3.4). B Tom cnyyae, ecnv ansi uaMepeHust
TOKOBOrO CUrHama WCMonb3yeTcsl M3MepUTENbHbIA LWYHT R M ero HOMMHam MeHblue
HeoBGXOAMMOro COMPOTMBIIEHUST Harpy3ku, UCMOSb3yeTcsl 406aBOYHbIA OrpaHUYMBaIOLLNMA
pesncTop Rorp, conpoTUBreHMe KOTOPOTo BbIYMCIISIETCS U3 COOTHOLLEHUS:

Rorp = RH — Ru.

Tunosble cooTHoweHnsa: Un = 12 B, RH = Ru = 100 Om; Un = 24 B, RH = 700 Om
(Rm =100 Om, Rorp = 620 Om).

BHUMAHMUE!

1 HanpsixeHue nctoyHuka nutanHmns LA He gomkHo ObiTe Gonee 30 B.

2 JonyckaeTcs npUMeHeHWe pe3ncTopa C BENUYNHOW CONPOTUBIEHMS,
OTNMYaloLLencst oT paccuuTaHHomn He bonee yem Ha £ 10%.
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RH, Om A
1000
900
800
700
600
500
400
300
200
100

0 10 20 30 Up B
PucyHok 3.4 — Npadhuk 3aBucumoctn RH (Un)

®dopmupoBaTenb CUrHana MOCTOSAHHOrO HanpsbkeHus (Bbixod Y) npeobpasyet
3HayeHue Ha Bbixode B curHan HanpskeHus 0...10 B. ConpoTtuBnenve Harpysku RH,
nogkntoyaemon k LIATM, gomkHo ObiTb He MeHee 2 kOM. Bbixogbl «Y» nuTatoTcs OT
BCTPOEHHOIO WCTOYHMKA MUTAHUS U BCE ranbBaHWYECKW CBsi3aHbl Mexay cobol u co
BCTPOEHHbIM UCTOYHUKOM NuTaHus 24 B (pucyHok B5.8).

AHanorosoe ynpasrieHue OCyLLECTBNAETCH NO NPSAMO-NPONOPLUOHANIbHOMY 3aKOHY
(re. 4MA unn 0B cooTtBeTcTBYeT BbIxogHOMY curHany «O», a 20 mMA wnn 10B
COOTBETCTBYET BbIXOAHOMY cuUrHany «1»).

MapameTp Beson.cocT.{N} onpenensieT coctosHuMe cooTBeTCTBYOWero BY, koraoa
OCHOBHasi nporpamma He yHKUMOHMpPYeT (3arpy3ka npubopa, «3aBucaHve» U T.4.).
Wcnonb3yeTca ons noaaepXaHust onpefeneHHoro ypoBHSa curHana Ha BY B aBapuiiHOM
pexume koHTponnepa. 3agaetcs B Aonsix eauHuubl ¢ TodyHocTetlo 0,001. UcnonbayeTtcs
KaK Ans aHanoroeblX, Tak U AN AUCKPETHbIX BY.

MapameTpbl BY MOXHO ycTaHaBnusaTb B PYYHOM peXuUMe ynpaBreHus ¢ nepefHen
naHenn nnu no cetu. lNMpu aTomMm HeobxoaMMO NpeaycMOTpeTb cpefcTBa npekpalleHus
ynpasnexus BY 13 nonb3oBaTenbCKon NporpamMmmel, T.K. B NPOTUBHOM Crly4aun BBeAEeHHOE B
pexvMe  py4yHOro  ynpaBreHus  3HadeHune OygeT  3aMeHeHO  3HayeHneMm 13
nonb30BaTeNbCKON Mporpammbl.

MogpobHoe onucaHve napameTpoB, OnNpefenswmx paboTy BbIXOAHbIX 31EMEHTOB,
npvBeaeHo B pasaerne «KoHdurypuposaHue obnactu BeBoaa-Boisoga MIK» B PI1.

B koHTponnepe OBEH /K73 npegycMoTpeHO pacluMpeHue KonmyecTBa BbIXOAHbLIX
anemMmeHToB, ucnonb3dys Mmogyns OBEH MP1, nogknioyaemblin K KOHTpomnnepy mno
crneumansHoMy wuHTepdency. PacnonoxeHue wuHTepdenca nokasaHo Ha pucyHke 3.1
(BHM3Y 3agHen CTEHKM Koprnyca — YeTblpexXKOHTakTHas cbemHas knemma). NogpobHee o
pabote ¢ mogynem OBEH MP1 cm. n. 3.6.3.
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3.6 UHTepdpencol cBasn

B koHTponnepe MoxeT ObITb YyCTaHOBNEHa WHTepdelicHass nnata ¢ MogynsiMu
nHTepdencoB RS-485 n RS-232 gns opranmsaummn paboTbl MO cTaHAApPTHbLIM NPOTOKONaM
OBEH n ModBus, B 6a3oBow komnnektauum uHtepdericoe RS-485 n RS-232 Her.
MHdopmaumsa no 3akasy AOMONHUTENbHBLIX MHTEPMENCHbIX NnaT NnpMBeeHa BO BBEOEHUN
K HacTosAweMy PYKOBOACTBY, @ WHCTPYKUMS MO YCTaAHOBKE WHTEpPdENCHOW mnnatbl B
MpunoxeHun K.

WHTtepcennc RS-232 DEBUG npegHasHadeH ana  CcBssM  CO  cpedou
nporpammupoBaHus CoDeSys, ¢ nporpamMmmon TMpaXMpoBaHusi, a Takke Ansi OGHOBNEHUs
BCTPOEHHOIO NPOrpamMmMHOro obecneyeHnst KOHTporepa.

3.6.1 NHTepdpenc RS-232

KoHTponnep MoxeT MMeTb OT Hyns OO0 OBYX BCTPOEHHbIX noptoB RS-232 (Tun
pasbema: RJ12). Cxembl pacnonoXeHus WHTEPAENCHbIX §UMHWA B pasbemax
npeacrtaenexsl B MNpunoxeHun B.

MopT npegHasHayeH ans opraHusaumm ceasm ¢ OPC-cepBepoMm, a Takke C ApyruMu
ycTporictBamu no uHtepdgency RS-232 no npotokonam: OBEH n ModBus B pexumax
Master unun Slave.

Ons cBa3n koHTpornepa ¢ [K ¢ nporpamMmon TupaxupoBaHWs, a Takke Ans
MOAKIIOYEHUS K KOHTPOMMepy Apyrux YCTPOWUCTB C uHTepdencom RS-232 (BHewHewn
naHenu ornepatopa, pacxoAOMEpOB, 3IEKTPOCYETYMKOB, CHUTbIBATENen LWTPUX-KOOOB)
ucnone3dyetca kabenb KC2, KoTopbli HEOOXOOUMO MOAKIIOYUTL K KOHTpONnepy Ao
BKINtoYeHUs ero nutaHusa. Cxema kabens npmeefeHa B [MNpunoxeHunn B Ha pucyHke B.2.

Mo ymonuyaHuio NOpT HacTpoeH Ha paboTy B pexume Slave. KoHTponnep, aHannaupys
3anpoc, aBTOMaTW4ecku onpepensdeT npoTokorn, u dopmupyeT OTBET MO 3agaHHOMY
NpOTOKONYy.

Mpn pabote B pexume Slave HacTponkn nopta 3agaotca ¢ KK un us
cpeabl CoDeSys (cm. pasgen «KoHdurypuposaHue obnactu Beoga-seioga MJ1K» B PIT).

Mo ymonuaxuio nopt RS-232 nmeeT crnepyoLme ceTeBbIE HACTPOMKM:
ckopocTb: 115200 6uT/c;

—  [ANMHa CroBa AaHHbIX: 8 6uT;
KOHTPOIb YETHOCTU: OTCYTCTBYET;

— apgpec: 16.

Cnucok napameTpoB, KOTOPblE MOXHO OMpOCWUTb, M AeUCTBUA Npu pobaBneHun
napameTpoB Ans onpoca cM. pasgen «KoHdurypmposaHue obnactu Beoga-sbisoga MiK»
B Pr1.

MepeBoa wHTepderica RS-232 B pexum Master n ganbHelwas pabota B 3TOM
pexume OCyLLleCcTBNAETCA c NOMOLLbHO crneunanuampoBaHHbIX bubnunorek
dyHKUMOHaANbHbIX ~ OMOKOB,  MOAKMKYEHHLIX WM UCMOMb3yeMbIX NpW  CO34aHun
nonb30oBaTeNbCKON NporpaMMbl B cpefe nporpammupoBanus «CoDeSys». Hactpoiiku
uHTepderca 3agjalTcs B yHKUMAX OMONUOTEKM, CM. pyKOBOACTBA MO NPUMEHEHUIO
OMbnmoTek nporpaMmMHbIX komrnoHeHToB Anst OBEH MJIK B yacTn onucaHus uHTepdelica
6ubnunoTekun yHKLMOHanNbHbIX 6r1okoB Anst paboTel ¢ npoTokoniom ModBus u nHTepdelica
6ubnunoTekn yHKLMOHaNbHbIX 6r1okoB Ansd paboTsl ¢ npoTokoniom OBEH.

Ecnn nopt RS-232 HacTpoeH ans pabotel B pexume Master n Tpebyetcst cBsizaTbes
no Hemy B pexume Slave, To cnegyeT Npu BKITIOYEHUN MUTaHUSE KOHTPOMnepa yaepXnBaThb

nyck

HaxaTol kHonky (T — 3To ocTaHaBnMBaeT 3anyck Monb30BaTeNlbCKoW Nporpammbl W
nepesog nopTta B pexum Master.
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3.6.2 UHTepdhenc RS-485

KoHTponnep MOXeT MMeTb OT Hyns OO ABYX BCTPOEHHbIX MopToB RS-485. KoHTakTbl
pasbema BbiBe[EHbl Ha CbEMHbIe ABYXKOHTaKTHblE KIIeMMbl Ha 3afHen MaHenu kopnyca
npubopa. HaseaHMs KOHTaKTOB W pacronoXeHue WHTEePMEWNCHbIX NMHWIA MNpUBEOEHbI B
MpunoxeHun b Ha pucyHke B.14.

MopT npeagHasHayveH Ans opraHu3auummn cessn ¢ OPC-cepBepom, a Takke ¢ Opyrumu
ycTporicTBamu no uHtepgency RS-485 no npotokonam: OBEH u ModBus B pexumax
Master unun Slave.

Ona nogknioyeHWst K KOHTponnepy Apyrux YCTPOWUCTB C uHTepdericom RS-485
(BHELWHen naHenu onepaTtopa, PacXoA0OMEpPOB, 3MEKTPOCHETUMKOB, CHATLIBATENEN LUTPUX-
KOA0B) ncnonb3yeTcs kabenb «BUTas napa.

Mo ymonuyaHuio NOpT HAacTpoeH Ha paboTy B pexume Slave. KoHTponnep, aHannaupys
3anpoc, aBTOMaTW4ecKU OnpefensieT npoTokorn, U copmupyeT OTBET Mo 3agaHHOMY
npoTOKOny.

Mpn pabGote B pexume Slave HacTponku nopTta 3agattca ¢ XKUA n us
cpeabl CoDeSys (cm. pasgen «KoHdurypuposaHue obnactun Beoga-seioga MNJK» B PIM).

Mo ymonuaHuio nopt RS-485 nmeeT cneayowmne ceTeBble HACTPOMKU:

—  ckopocTb: 115200 6mT/c;

—  AnuHa crnosa AaHHbIX: 8 ouT;

—  KOHTPOJSlb YETHOCTU: OTCYTCTBYET;
— apgpec: 16.

Cnucok napameTpoB, KOTOpPblE MOXHO OMpOCWUTb, M AeUCTBUS Npu pobaBneHun
napameTpoB Ans onpoca cM. pasaen «KoHdurypmposaHue obnactu sBeoga-ssisoga MiK»
B PIT.

MepeBoa wHTepderica RS-485 B pexum Master n pganbHenwas pabota B 3TOM
pexume  ocyLlecTBnsieTcs c NOMOLLbHO cneunanuamMpoBaHHbix  BubnunoTek
byHKUMOHamNbHLIX  OMOKOB,  MOAKMKYEHHLIX WM UCMOMb3yeMbIX NpW  CO3gaHun
nonb3oBaTenbCKON MnporpaMMbl B cpefe nporpammupoBarnsa «CoDeSys». Hactpowiku
uHTepderca 3agalTcsa B (yHKUMAX OMONMOTEKM, CM. PyKOBOACTBA MO MNPUMEHEHUIO
6ubnunoTtek nporpaMMHbix komnoHeHToB ana OBEH MJIK B yactn onucaHusa nHtepdenica
6ubnunoTekn yHKLMOHanNbHbIX 6r1okoB Anst paboTel ¢ npoTokonom ModBus u nHTepdelica
6ubnunoTekn yHKLMOHanNbHbIX 6nokoB Ans paboTbl ¢ NpoTokoniom OBEH.

Ecnun nopt RS-485 HacTpoeH ons pabotbl B pexnme Master n TpebyeTtcs cBasaTbest
no Hemy B pexwume Slave, To cnegyeT Npu BKITIOYEHUN MUTaHUS KOHTPOMepa yaepXnBaTb

nycK
HaXkaToW KHOMKY , — 3TO OCTaHaBnMBaeT 3anyck Mofb30BaTeNIbCKOM MporpaMMbl U
nepesog nopTa B pexum Master.

3.6.3 UnTepdheic ceazm c mogynem OBEH MP1

MHTepdelic npegHasHadeH ans NOAKNIYEHUS K koHTponnepy moayns OBEH MP1 no
BHYTPEHHEN LUMHE, YTO MO3BOMSAET YBENUYMTb KOMMYECTBO BbLIXOAHLIX YCTPOWCTB Ha 8
OVNCKPETHBIX (KINOYEBbIX) BbIXOAHbBIX YCTPOWCTB B Pa3nnyHbIX KOMOUHaLNAX:

—  anekTtpomarHutHoe pene 4 A, 220 B;
—  TpaH3ucTopHble ontonapsl 400 MA, 60 B;
—  Ang ynpasrneHus TBepaoTenbHbiM pene 4...6 B, 50 MA.
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Cxema nogkntoveHna wmopyns OBEH MP1  k  koHTponnepy npeactaBneHa B
MpunoxeHun b Ha pucyHke B.13.

[MepeknioyeHne cocTosaHW BbIxoAHbIX ycTponcts OBEH MP1 moxeT ocylecTBnsaTbCS
He vaule, Yyem 13,5 pa3s B cekyHay.

BAXHO! Tak kak y OBEH MP1 HeT 6e30macHOro CoOCTOSIHUSI BbIXOAHbIX
3NeMeHTOB U OH Haxoautca nop ynpaBneHuem OBEH MJIK73, 1o k npubopy
OBEH MP1 cneayeT nogkniouvatb obGopyaoBaHue, He oOTBevawliee 3a BaXHble
npouecchoil.

BAXHO! MNutaHune OBEH MJIK73 u OBEH MP1 AgomkHO oCywWwecTBNATbLCA OT
OOHOro MCTOYHMKA NUTaHUA, ANS TOro, 4YToObl NPU OTKMIOYEHUM NUTAHUA OHO
nponasno Ha o6oux npubopax n npuéop OBEH MP1 He ocTancs 6e3 ynpaBneHus.

3.6.4 UnTepdenc cesasm RS-232 DEBUG

KoHTponnep nmeet BCTpoeHHbI nopT RS-232 DEBUG (tun pasbema: RJ12).
MopT npegHasHayeH ons:

- CBA3M KOHTposnepa co cpefon nporpammupoBaHus CoDeSys;

- CMEHbl BCTPOEHHOrO MpPOrpaMMHOr0 OoGecneyeHust KOHTposfepa Ha HOBYHO
BEPCUIO, NGO BOCCTAHOBNEHUSI BCTPOEHHOrO MPOrpaMMHOro obecneyeHust npu
HapyLLeHUAX paboTbl KOHTpoOsepa.

- CBSI3N KOHTpoOInepa C Mporpammoii TupaxuposaHus. MNoapoGHee o nporpamme
TUpaxunpoBaHusi cM. pasaen «lMporpamMma TupaxkuposaHus» B PII.

[na cBAsuM KoHTponnepa co cpepol nporpammupoBaHus CoDeSys ucnonbsyetcs
kabenb KC1 (noctaBnsieTcs B KOMMMEKTE C KOHTPOMNEpPOM), KOTOpbIA Heobxooumo
NOAKIIOYNTL K KOHTpOMMepy OO BKM4YeHus nutaHus. Cxema kabens npuBegeHa B
MpunoxeHun B Ha pucyHke B.1.

[ns cmeHbl nporpamMmHOro obecneyeHns KOHTponnepa MOXeT ObiTb MCNOoNnb30BaH
kabenb KC1.

BHUMAHME!

1 TlopT npegHasHayeH WCKMOYMTENBHO [ANsi CEPBUCHbIX Lenen. 3anpelwaetcs
noaknioyaTe K Hemy nobble yCTpOMCTBA Ha 3Tane Hamnagkv v aKcnnyartauuu,
kpome MK ons yctaHoBKM CBS3WM CO cpefon nporpammupoBanms CoDeSys nnm ¢
NporpaMMoN TUPaXWUPOBaHWS WAM ONA CMEeHbl MporpammHoOro obecneveHus
KOHTponnepa.

2 T[pun 06GHOBNEHUM BCTPOEHHOro nporpamMmHoro obecneyeHus Bpemsa Oyget
cbpoLueHo, 1 ero Heo6xoaNMO NepeycTaHoOBUT.

3 [Mpu o6HOBRNEHWM BCTPOEHHOrO MNpPOrpaMMHOro obecneyeHuss 3Ha4yeHust BCeX
KOH(pMrypaLmnoHHbIX napameTpoB ©OyayT cOpoweHbl. [locne o6HoBREHWs
HeobxoanmMo BbINOnHUTL cbpoc EEPROM 1 ckoHdurypupoBaTs Npubop 3aHOBO.

4  3HayeHMs NapameTpoB, COXPaHEHHble MPOrpaMMON TUPaXMpOBaHUSA N3 CTaporo
BapuaHTa BCTPOEHHOrO MporpaMMHOro obecnedeHusi, 3anucaTb (NepeHecTn) B
HOBbIN BapuaHT OyaeT HeBO3MOXHO. [lpu HeobxoAMMOCTM MCMONb30BaHUSA
3HayeHU NapameTpoB N3 CTaporo BapuaHTa, HEOOXOOUMO COXPaHWUTb MPEXHIOK
KOHpMrypaLmio npy NoMoLLM NporpaMMbl TUPAXXMPOBAHUS 3aHOBO.
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3.7 YenoBeko-MalwMHHbIN UHTepcenc

3.7.1 Xugkokpuctannuyeckun nHgukaTop

KOHTponnep UMeEeT BCTPOEHHbIN 4-X CTPOUHbIN 16-Tv paspsaaHbin XKKW, nossonstowmin:

oTobpaxaTb «COCTOSIHME» BXOJOB M 3a[aBaTb 3HAYEHUS BbIXOAOB KOHTPOMNepa;

— oToOpaxaTb WM pefakTupoBaTb 3HAYEHUss MapaMeTpoB MOMb30BATENBLCKON

nporpammbl;

—  BM3yanbHO OTCMNeXuBaTb M3MEHEHWEe 3HayYeHU napameTpoB NONb30BaTEbCKON

nporpammbl.

MoopoGHee c pecypcamu OTOGpaXeHUs MOXHO O3HAaKOMUTbCS B pasgene
«Mcnonb3oBanne XXKW» Pl n B pykoBoacTBE MO MpUMEHEHMIO BMBNMOTEK NPOrpaMMHbIX
komnoHeHToB Ans OBEH MJIK B yactn onucaHus yHKLUMOHarbHbIX 6110KOB GMGnmoTek
paboTbl ¢ KK OBEH TMJK73.

B KoHTponnepe peanu3oBaHa BO3MOXHOCTb W3MEHEHUS SPKOCTU MOACBETKN U
KOHTPacTHOCTW MHAMKaTopa, cMm. pasgen «KoHdurypuposaHue obnactn BBoAa-BbiBOAA
MNK» B PI.

3.7.2 BcTpoeHHbI 3BYKOBOM U3ny4aTtenb

KoHTponnep nMeeT BCTPOEHHbI 3BYKOBOW M3Ny4aTerb, NO3BOMSOWMUMA:

—  CMrHanuaupoBaTb O NOAKMIOYEHUV NUTaHWUSA K KOHTPONnepy;

—  CUrHanu3upoBaTb O HaXaTuuW MONb3oBaTeNnemM KHOMOK Ha MMUEeBON naHenm
KOHTponnepa;

— cosfgaBaTb ChneuuanuavpoBaHHble MporpaMMHble CpefacTBa CUrHanusauum o
NpoXoXaeHnn npouecca, obecneunsalolime ynpaeneHWe AWHAMUKOM U3
nonb3oBaTeNnbCKON NPOorpaMmbl.

Ona ynpaBneHuss 3BYKOBbIM M3nyyaTernem wucnonb3yetca 6ubnuoteka &b
Owen_specific_tools.lib.

3.7.3 KnaBuatypa
KoHTponnep umeet BCTPOEHHYIO KnaBuaTypy c 9 KHONKamu:
] o] [
cTon

=) A B

Kronku MOryT MCNOMb30BaTbCA A5 NEPEKIOYEHNS MeXOy pexvMaMy MHAMKauMn v
3aaHunsl 3Ha4YeHUI KOHPUrypaLUmMOHHbIX NapaMeTpoB, cM. pasgen 7 (noapobHee 06 aTom
cm. B PM).

HasHaveHue kHonok
pasgen 7 (noapobHee 06 3TOM CM. B PI).

C uenbto obpalleHns BHUMaHUs o6CnyxmnBatoLLero nepcoHana Ha Haxartne KHOMOK Ha
NMUEeBON MaHenu B KOHTpomnmnepe npeaycMoTpeHa dyHKuMs «3ByK», onpegenstoLias
BO3MOXHOCTb 3BYKOBOW CUrHanusaumu no akty HaxaTus Kakon-nmbo KHOMKW MIeHOYHOW
KnaBmaTypbl NyTeM nogayv curHana BCTPOEHHOrO 3BYKOBOro wuanyyartensi. [aHHas
yHKUMS MOXeT ObiTb OTknoveHa. lMogpobHee O BKMOYEHUM\OTKIIOYEHUN YHKLMU
«3Byk» cMm. pasgen «KoHdurypmnposaHue obnacTtv seoga-ssisoga MNJK» B PI1.

onpegenaeTcd ﬂpOFpaMMOIZ nonb3oBaTensa, CM.

3.7.4 BcTpoeHHble cBeTOAMOAbI

KoHTponnep umeet 6 BCcTpoeHHbIx ceBeToamnoaos: K1, K2, K3, K4, K5 n K6, koTopble
Nno3BoNsOT co3daBaTb Crneuvanu3vpoBaHHble NpOrpaMMmHble CpeacTBa CUrHanusaumm o
npoxoxaeHun  npouecca, obecneunBalowme  ynpaerneHne  cBeToguogamu U3
nonb3oBaTenbCckom nporpammel. MNogpobHee cm. pasgen 7 (nogpobHee 06 atom cm. B PI1).
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4 Mcnonb3oBaHue No Ha3HaAYeHuo

4 Ncnonb3oBaHWe NO Ha3HaA4YeHUIKo

Mepen ncnonb3oBaHMEM KOHTPOMNeEp HEO6XoAMMO 3anporpammMmupoBaTh, T.e. CO34aThb
nonb3oBaTenbCckylo nporpammy. lNocne cosgaHus nonb3oBaTenbckas nporpaMMma MoXeT
ObiTb COXpaHeHa B 9HEpProHe3aBUCUMOW MNaMATW KOHTpomnrnepa W 3anyckatbCd Ha
BbINOMTHEHME MOCNE BKMOYEHNS NUTaAHUA UNKU nepesarpy3ku, — cM. pasgen «CoxpaHeHue
nporpamMmbl B namaTn KOHTponnepay B Prl.

MporpammupoBaHne ocyulecTensietca ¢ nomollbto MO CoDeSys 2.3. ins cBssn co
cpepon nporpammupoBaHusi CoDeSys ucnonb3dyetcsa wuHTepdernic RS-232 DEBUG
KOHTponnepa, — cM. pasgen «[poekT. YctaHoska csAsm ¢ M1K» B Pr1.

Ha pucyHke 4.1 npuBedeH npumep nOAKMOYEHNs KoHTponnepa Kk [K ans
nporpammupoBaHus yepe3d wuHTepdenc RS-232. lMpu atom wucnonb3dyetca kabenb
nporpammupoBanus KC1, Bxogsawmin B KOMNNEKT nocTaBku. Kabenb BknoyaeTcs B rHe340
(RS-232 DEBUG), pacnonoxeHHoe Ha BepxHelW naHenuM Kopryca KOHTponnepa
(cm. pucyHok 3.1). OTBeTHas YacTb kabens nogknioyaetcs kK COM-nopty IK.

MoGunbHbIV KOMNbIOTEP KomnbloTep oneparopa

/ —
COM-nopt @

Kontponnep

PucyHok 4.1 — BapuaHT nogkntoveHus k MK ansa nporpammupoBaHusa KoHTponnepa
yepe3 nopt RS-232 DEBUG

BHUMAHME! MopkntoyeHne kabensi nporpammupoBanns KC1 ocywiecTensieTcst npu
oTkntoveHHoMm nutanun OBEH MNK73 u MK (unn xoTst 6bl OQHOrO U3 3TUX YCTPOWCTB).
Ecnu otknioveHne nutaHus koHTpornnepa u MK HEBO3MOXHO, TO B NepBYK oyepedb
kabenb nopkniodaetca k OBEH MJIK73, satem k COM-nopty [1K; npeasaputensHo
crnegyeT KOCHYTbCA MeTannuyeckon 4YacTblo coeanHuTens kabens meTtannuyeckoro
kopnyca COM-nopTa MK ansa BbipaBHMBaHWSA 3NEKTPUYECKNX NOTEHLMANOB KOHTponnepa u
MK. HeBbINomnHeHne aTnx TpeboBaHUn MoXeT npuBecTu kK nospexaeHnto COM-nopTta MK.
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4 Mcnonb3oBaHWe No Ha3HaAYeHuo

MofpoGHO NporpaMMUpoBaHue KOoHTpornepa onucaHo B Pl (cM. cTpaHuyky npuGopa
Ha caiTe: owen.ua).

Bpemsa peakuum BXxoaoB/BbIXo40B
Bpems peakuuun 3aBUCUT OT TMMNOB MPUMEHSEMbIX BXOOOB/BbIXOAOB. AHanuTnyeckoe
BblpaXeHue Ans onpeferneHnss BpeMeHU MOMHOro oTknuka koHTponnepa (ToTkn) umeeT
BUA;
Totkn = TBx + 2Tuukna + TBbIX,

roe TBX — BpemMs peakuuMm BXxoOa Ha M3MeHeHue (U3NYeckoro curHana (Bkrwoudasi
dunbTpauuio). Mo ymonyaHmMio 3HaveHus ans uMdpoBbiX BxogoB — 5,0 mc, ang
aHanoroBblx BxogoB — 100 mc (B Tabnuue 2.1 gaHHbIN napameTp Anst unudpoBoro Bxoaa
HasbiBaeTcs «MuHMManbHasi ONUTENbHOCTE MMMNYNbCa, BOCMPUHMMAEMOrO AUCKPETHbIM
BXOJOMY);

Tuukna — Bpemsl LMKNa KOHTpossepa. YCTaHOBMNEHHOE 3HAYEHUE MO YMOMYaHU —
1 Mc (cTtabunusmpoBaHHoe). HactpamBaetca B okHe «KoHdwurypauma TJK (PLC
Configuration)» MO CoDeSys. OnMTenbHOCTb LUMKNA MOXHO y3HaTb, MOAKIIOYMB MOAYIb
CTaTUCTUKK, — OH NnoapobHo onucaH B PrT;

TBbIX — 3afepxKka Ha cpabaTbiBaHMe BbIxoAa. 3HAYEHUS AN penenHbiX BbIXO40B —
50 mc; ans o6bIYHBIX TPAH3MCTOPHBIX BbIXoAoB — 20 Mc (B Tabnuue 2.1 gaHHbIA napameTp
Ha3biBaeTcsa «Bpems nepekniodeHnst u3 coctosiHns «0» B cocTosiHME «1» 1 0bpaTHO»).

MprmMepbl pacyeTa BpeMeHM MONHOrO OTKMNWMKa KOHTponnepa Ang pasHbiX BapuaHToB
MCNONb30BaHUSA BXOA4OB U BbIXOAOB NPUBEAEHbI HUXE.

Mpumep 1: makcumanbHO ObICTPBLI OTKMMK MOXeT OblTb peanu3oBaH npu
MCMOMb30BaHNM LMMPOBLIX BXOAOB W TPaH3UCTOPHLIX BbIXOL4OB MNPV YCTaHOBEHHOM
MWHMManNbHOM 3HadYeHun Bpemermn uukna MNIK:

Totkn =TBx + 2Tuukna + TBeIx =5+ 2 x 0,25 + 20 = 25,5 mc.

Mpumep 2: Hambonee MeANEHHbI OTKMNUK MOXeT OblTb peanusoBaH npu
MCMNOMb30BaHNM aHanoroBbiX BXO4OB W BbIXOAOB MPW YCTAHOBMEHHOM (PUKCMPOBAHHOM
3HayeHun (Mo ymonyaHuio) spemenun umkna MNIK:

ToTtkn = Tex + 2Tumkna + Tebix = 100 + 2 x 1 + 100 = 202 mc.

LndpoBon hunbTp ANsA BXOAHBIX aHANOroBbIX CUrHanoB

[Ona ocnabneHns BRAUSIHNA BHELWHWX WMMYMbCHbIX MOMEX Ha 3KChnyaTauMoHHble
XapaKTepuCTMKN KOHTpornepa B nporpammy ero paboTel BBegeHa LmdpoBas dunbtpaums
pe3ynbTaToB u3MepeHun. PunbTpauusa OCYLLEeCTBMSETCS He3aBUCUMMO Ans  Kaxgoro
aHanoroBsoro Bxoga, 3apaetcs napametpamu «[llocT. cdunbTpa» n «lonoca cunetpar.
dunbTpaLmsa NPOBOAMTCH B ABa 3Tana.

Ha nepBom 3tane c¢unbTpaunm 13 TeKyLUMX W3MEPEeHUn BXOOHbLIX NapameTpoB
OT(PUNBLTPOBLIBAIOTCA  3HAYEHUS, MMEIOLME SBHO BbIPAXEHHbIE  «MNpoBanbl»  UNn
«BbIOpOCLI». [N 3TOr0 B KOHTPOSMepe OCYLUECTBSETCA HeMNpepbIBHOE BbIYUCIEHME
pasHOCTM Mexay pesyrnbTraTamu ABYX MNOCEAHNX N3MEPEHNI OQHOMO U TOTO e BXOAHOMo
napameTpa, BbIMOMIHEHHbIX B COCEAHMX LMKINAx ornpoca, U CpaBHeHVWe ee C 3adaHHbIM
npeaenbHbIM OTKIOHeHneM. Ecnn BbluMcneHHas pasHOCTb NpeBbllaeT 3aAaHHbIN npeaen,
TO pesynbTaT, MOMyYEeHHbI B MOCReOHEM LMKNe onpoca, CYUTaeTcs HeLOCTOBEPHbLIM,
fanbHenwas obpaboTka ero npuvocTaHaBnMBaeTCs WM MPOU3BOAMTCS  MOBTOPHOE
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n3mepeHve. Ecnn HegocToBepHbIN pesynbTaT Obin Bbi3BaH BO3AENCTBMEM NOMEXU, TO
MOBTOPHOE M3MepeHVe NOATBEPAMNT 3TOT PaKT, U NMOXHOE 3HAYEHNe aHHYNMpyeTcs.

Takoh anroputM 06paboTkM pes3ynbTaTOB  W3MEPEHWU A  MO3BOMSET  3aLMTUTL
KOHTpONnep OT BO3AEWCTBUS €AUHWUYHBLIX WMMYMAbCHBIX WM KOMMYTaLWOHHbLIX MOMEX,
BO3HMKalOLLMX Ha Npou3BoAcTBe npu paboTe cMnoBoro o6opyaoBaHus.

BenvunHa npegenbHOro OTKMOHEHWS pe3ynbTaToB [OBYX COCEAHUX W3MEpPEHWU
3apaeTcsa nonb3oBaTteneMm B napameTpe «[llonoca cunbTpa» nHAMBMAYaNbHO ANS BCEX
AaTYMKOB B eAUHULIAX N3mepsemMblX UMU (U3NYECKNX BENNYMH.

B o6wem cnyvae npu Beibope «lMonockl hunbTpa» cneayet nMeTb B BUAY, YTO YeM
MeHbllUe ee 3aJaHHOe 3HavyeHue, Tem fy4lle NOMexo3allMLLEHHOCTb aHaoroBoro Bxoaa,
HO Npu 3TOM (M3-3a BO3MOXHbIX NMOBTOPHBLIX U3MEPEHUIN) XYXKe peakums KOHTponnepa Ha
ObICTpoe hakTM4Yeckoe W3MeHeHMe BXOAHOro napameTtpa. Bo um3bexaHne NOBTOPHbLIX
namepeHuin npu 3agaHumn «lonockl unbTpa» cnegyeT pyKOBOACTBOBATLCS MakCMMarbHOM
CKOPOCTbIO  M3MEHEHUS  KOHTPONMMPYyemMoro napameTpa, a Takke pacCYMTaHHOWN
(cm. Tabnuuy 2.1) nepuogmyHocTbio onpoca. Mpu HeoBXoAMMOCTU AaHHbIN PUNbTP MOXET
ObITb OTKIMHOYEH YCTAHOBKOW B napameTpe «[onoca punbtpa» 3HavyeHns «0».

Ha BTOpOoM 3Tane cdhmnbTpauum ocyLLecTBRSETCA crnaxvBaHne (gemndupoBaHue)
MonyyYeHHbIX Ha MepBOM 3Tane pe3ynbTaToB W3MEPEHWI B Clyvyae WX BO3MOXHOW
OCTaTOYHOW PNyKTyaLum.

MepematouHas yHKUMA 3BeHa, OCyLlecTBNALWero npeobpa3oBaHne BXOOHOrO
curHana Ha 9Tom 3Tane unbTpauuu, No CBOMM MapameTpamM COOTBETCTBYET (hunbTpy
HM3KMX YaCTOT NEPBOro NOPsiAKa C NOCTOAHHOW BPEMEHM T.

Mpun noctynneHun Ha BXxoA Takoro unbTpa CKaykoobpasHOro CUrHamna ero BbIXO4HOMN
curHan 4yepes Bpems, paBHoe t, MamMeHuTcs Ha BenuumHy 0,64 OT amnnNuUTydbl CKayka;
Yyepes Bpems, paBHoe 2t, — Ha BenuuuHy 0,88; yepes Bpems, paBHoe 3t, — HA BENUYUHY
0,95 1 T.4. N0 3KCMOHEHUManbHOMY 3aKOHY.

«lMocTosHHaa BpemeHn unbTpay t 3agaeTcs Nonb3oBaTenem B CekyHAax Ans Bcex
aHanoroBbIX BXOAOB Mpu yctaHoBke napameTpa «MocT. dwmnbrpa». lMpu 3agaHuu
napameTtpa «[ocT. domnbTpa» crnegyet UMeTb B BUAY, YTO yBEIIMYEHME €ro 3HaYeHus
ynyylaeT NoMexo3alUnLLeHHOCTb aHanoroBbiX BXOAOB, HO OOHOBPEMEHHO yBenuuMBaeT
€ro UHepLMOHHOCTb. Peakuusi koHTponnepa Ha ObICTpble U3MEHEHUSI BXOOHOW BEIUYMHbI
3amepgnsieTcs.

Mpn HeobxogMmMoCTM AaHHBLIA PUALTP MOXET OblTb OTKMYEH YCTaHOBKOM B
napametpe «MocT. dunbTpay 3HadeHus «O0». BpemeHHble pguarpamMmmbl paboTbl
LMdpoBbIX PUNLTPOB NpeACcTaBreHbl HA PUCYHKe 4.2.
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T¢aKT

TVI3M

a) KOHTponupyemasi Temneparypa ¢

6) PUNLTPbI OTKNIOYEHDI t

3a/1aHHOe 3HaueHNe
“Monoca ¢unbtpa”

B) BKJIlO4YEH QUNBLTP t

r) BKJtOYeHbl puabTPbI “Tonoca puastpa” ¢
1 “Tocrt. dunsTpa”

PucyHok 4.2 — BpeMeHHble gnarpamMmmMbl paboTbl
undpoBbIX hUNbLTPOB NOKa3aHUN JaTynKa
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5 Mepbl 6e3onacHoCTM

5 Mepbl 6e30onacHocTn

5.1 Mo cnocoby 3awuTbl OT MOPAXEHUs1 3JNEKTPUYECKMM TOKOM KOHTpOmnep
cootseTcTByeT knaccy |l no ACTY EN 61140.

5.2 Bo Bpems aKchnyaTauum U TeXHUYecKkoro obcnyxuBaHus  Heobxooumo
cobnopgate TpeboBaHMA crneaylolmnx HOPMAaTUBHBIX OOKYMEHTOB: «[lpaBuna TexHiYHoi
ekcnnyaTauii  eneKkTpoyCcTaHOBOK  CMOXMBadiB» 7 «MpaBuna  ynawTyBaHHA
€IeKTPOYCTaHOBOKY.

5.3 OTKpbITble KOHTaKTbl KNeMMm KOHTponfnepa npu 3KCnnyaTauum HaxoaaTcs noAa
HanpsbkeHveM BenuumHon Ao 250 B. Jliobble noaknoyeHus K KoHTponnepy u paboTbl No
€ro TeXHU4YeckoMy OOCMYXMBaHWIO MPOU3BOAATCH TOMBbKO MPU OTKMIOYEHHOM MUTaHWUK
KOHTponnepa v NOAKMYEHHbIX MCMONTHUTEMNbHBIX MEXaHN3MOB.

5.4 He ponyckaetcsi nonagaHwe Bnarm Ha KOHTaKTbl BbIXOAHbIX COeQUHUTENEN U
BHYTPEHHME 3MEMEHTbI KOHTpornnepa. 3anpeliaeTca UCMonb3oBaHWe KOHTpormnepa npu
Hanm4mMu B atMocdepe KUCIOT, LLeNnoYyen, Macen U UHbIX arpeCcCUBHbIX BELLECTB.

5.5 TMNopgknioyeHne, perynupoBka W TexHUYeckoe o6cnyxkvMBaHMe KOHTponnepa
OOJIKHbI MPOU3BOAUTBLCA TOMBbKO KBANUMUUMPOBaHHbIMK CheuvanucTamu, U3yymBLUIUMU
HacTosLlee PyKOBOACTBO MO 3KChnyaTauuu.
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6 MoHTax u nogroToBka k paboTte

6 MoHTaX n noaroToBKa Kk pabore
6.1 YcTtaHoBKa KOHTponsepa

6.1.1 lpn MOHTaxe KOHTPONSEPOB HEOBGXOAMMO y4uuTbiBaTb Mepbl 6e3onacHocTy,
npeAcTasneHHble B pasgene 5.
6.1.2 lNpn MOHTaxe ANSA KOHTponnepa NpeaBapuTErnbHO NOArOTaBNIMBaETC MECTO Ha
wute ynpaenenus. KoHCcTpykums wuta gorkHa obecneumBath 3allMTy KOHTpornepa ot
nonagaHvs B HEro Briaru, rpsiav U MOCTOPOHHUX NPEAMETOB.
YcTtaHOBKa KOHTpomnnepa Ha WuTe ynpaBreHus OCYLLECTBNSAETCA B CneayloLlen
nocnefoBaTenbHOCTY:
1) npou3BOAMTCA MOArOTOBKA Ha LWMTe MecTa ANsA YCTAHOBKWM KOHTpomnepa B
COOTBETCTBUM C pasmepamMu, npueeAeHHbIMU B [punoxeHnn A;

2) KOHTpONnep YCTaHaBNVMBaeTCHd Ha LUMTE YMPaBrfeHWs, WCMoMb3ys pANs  ero
KpenseHnsi MOHTaXHbIE SMEMEeHTbI, BXOASLLME B KOMMIEKT NOCTaBku npubopa.

3) KOHTponnep BCTaBMseTCA B ChNeuuanbHO MOArOTOBMEHHOE OTBepCcTMe Ha
nvueson naHenu wuTta (cm. MNpunoxenue A);

4) BcTaBnaTCsa PUKCaTOpbl U3 KOMMMEKTa MOCTaBKM B Nasbl HAa BEPXHEN (CM.
pucyHoK 3.1) n HUXKHen cTeHkax npnbopa (aHanornyHo pucyHky 3.1);

5) 3asuHumBatoTCA BUHTLI M4 x 35 13 KOMMMEKTa NOCTaBKM B OTBEPCTUSAX KaKO0ro

dumkcaTopa Tak, 4Tobbl NpMGOp ObiN NMNOTHO NPWXKAT K NMLEBON NaHenu wura.

6.2 MoHTaX BHeLIHUX cBA3en

6.2.1 O6wue TpeboBaHUSA K MOHTAaXHbIM NpoBOAAM

Ons  obecneyeHnss HaOEXHOCTU  SMEKTPUYECKMX COEOUHEHWA peKOMeHOyeTcs
ncnomnb3oBaTb TONMbKO MHOTOXUMbHblIE MeAHble kabenu cedyeHnem He Gonee 1,5 MMZ,
KOHLIbl KOTOPbIX Nepen NoakMtoYeHNEM HeOBX0AMMO 3a4MCTUTb Ha ANVHY 5 MM, C Takum
pacyeToM, YTOObLI Cpe3 M3oMAUUM MAOTHO Mpureran K KNeMMHOW Konoake, T. €. 4Tobbl
OroNieHHble y4acTKM nNpoBOOA He BbIicTynanuM 3a ee npegenbl. Ons  rmbkoro
(MHOrOXMnNbBHOro) NpPoBoAa crieayeT UCMONb30BaTbCA OOXKUMHBIE BUMOYHBIE HaKOHEYHUKN
(Hanpumep, Tvina HBW1,5-3, pucyHok 6.2).

f

PucyHok 6.2 — NMoarotoBka MHOroOXUIbLHOro NpoBoAa ANsi MOHTaXxa ¢
HaKOHEYHUKOM

BxogHble Lenu ynpaBneHus:

MakcumanbHoe ceuyeHue NpOBOAOB, MOAKMIOYAEMbIX K KNeMMam Mpu MOHTaxe
KeCTKUM unu rubkmm nposogom — 1,5 MM (cooTBeTcTBYET 16 AWG).

MuHuMmanbHoOe ceveHne NPOBOAOB, NOAKNIOYAEMbIX K Knemmam ynpasnexus 0,25 MM,

Lienn nutaHus n BbixoAHble:
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MakcMManbHOe cevyeHue MpoBOAOB, MOAKIMIOYAEMbIX K KIeMmaMm Mpu  MOHTaxe
XKECTKMM unun rmbkmm nposogom — 1,5 Mm> (nnn 2x0,75 Mm> AN XKeCTKoro nposoga)
(cootBeTcTBYET 16 AWG).

MwnHMManbHOe ceyeHre NpoBOAOB, NOAKMYaeMbIX K knemmam 0,25 Mm>.

Knemmbl KOHTponnepa cnegyet 3aTtarmeaTthb ¢ yeunvem 1,95 kr/cwm.

BHUMAHMUE! He cnepgyet yknagbiBaTb CUrHanbHble MPoOBOAa B OOWMH XIYT wnu
Kopob ¢ cunosbiMu nNposodamu. [na 3awmTtbl Lenen OT BAWSHUS BHELUHWX HaBOAWMMbIX
noMex pekoOMeHAyeTCs MPUMEHSATb 9KPaHUMPOBaHHbIE kKabenu.

6.2.2 Mopkno4vyeHne NUTaHUA

6.2.2.1 TuTaHne KoHTpoONnmnepa crnedyeT OCyLleCTBAATbL OT CeTeBoro duaepa, He
CBSI3aHHOTO HErnocpeACcTBEHHO C NWUTaHWEM MOLLHOrO cunoBoro obopyaosaHus. Bo
BHELWIHEW LUenn peKkoMeHOyeTCsi  YCTaHOBMTb  BblkniouvaTenb, obecneuyusatomin
OTKIIOYEHMEe KOHTponnepa oT ceTu U Nnaskne npegoxpaHuteny Ha Tok 1,0 A.

[MuTaHne kaknx-nmbo yCTPOMCTB OT CETEBbLIX KOHTAKTOB KOHTPOINepa 3anpeLuaeTcs.

Homepa KOHTaKTOB NoAKMoYeHns NuTaHns npuseneHs! B MNpunoxexun I

6.2.3 Moakno4yeHne BXOO4OB U BbIXO4OB

6.2.3.1 lNMogknoyeHne UCTOYHUKOB CUTrHaroB W [OaTYMKOB KO BXOA4aM, a Takke
MOAKIMIOYEHNE  WUCMOMHUTENbHLIX MEXaHW3MOB K BbIXOAaM  OCYLLECTBMSATCA B
COOTBETCTBMM CO CXeMamu, npueeaeHHbIMK B NpunoxeHun b.

6.2.3.2 PeneriHble U TPaH3UCTOPHbIE BbIXOAbl HE WMEIOT BHYTPEHHEW 3awuTbl OT
neperpy3ku. o aTon npuumHe cnegyeT UCNoNb30BaThb 3NEMEHTbI 3aLUUThl, NOKa3aHHbIe Ha
pucyHkax 5.10, B.11 (MpunoxeHwne B).

6.2.3.3 [N WHOYKTMBHbLIX Harpy3oK, Hanpumep, Npu WCMNOMb30BaHWM KOHTaKTOpPOB
WUNN  MarHUTHbIX KIanaHoB, YMNpaBnsieMbiX MOCTOSHHLIM HanpsbkeHueMm, Heobxogmmo
BCerga ucnonb3oBaTb 6e3biHepLUUOHHbIE AMoAdbl. OTW AMOAbI YacTo yCTaHaBMNMBalTCH B
ynpaBnsieMble yCTpOWCTBa 3apaHee. Ecnu e OHM He ycTaHOBMEHbl, TO HeobGXoaAMMO
obecneyunTb X MOHTaxX.

6.2.3.4 Ecnn WHOYKTUBHbIE HArpyskM BKIIOYAKTCA peneriHbiMKU  BbIXO4aMun C
nepeMeHHbIM HanpsbkeHwem, cnegyet npegycMoTpeTb RC-Lenoyky, CH/XaLWyo NMKkoBoe
HanpsPKeHWe MNpu BKMOYEHUM Harpysku u, Grnarogaps 3TOMy, 3aLUMLLAMOLLIYI0 KOHTaKThl
pene oT NOBPEXAEHWI NPU NCKPOBOM paspsfe.

6.2.3.5 lNpun mcnonb3oBaHMM BCTPOEHHOrO WUCTOYHMKA NuTaHusa 24 B gna nutaHus
aKTMBHbIX aHarnoroBbiX OATYMKOB, AWCKPETHbIX BXOOOB, aHANoOroBbiX BbIXOOOB criegyet
Y4UTbIBaTb 0COBEHHOCTY NPUMEHEHNS:

a) nuTaHue BbIXOAOB TUNA «Y» BCEr4a OCYLLECTBISIETCS OT BCTPOEHHOMO UCTOYHMKA
MUTaHWS, COEAMHEHVE T§UHWIA NUTaHUS MPOU3BOAWUTCA MPU  U3FOTOBMEHWN
KOHTposnepa.

MpumeyaHue — Bce Bbixodbl Y M BCTPOEHHBIM MCTOUHWMK MuTaHus 24 B mexay cobon
ranbBaHUYeCKN CBA3aHbI.

06) cymmapHbIi NOTPebnsieMbli OT UCTOYHMKA TOK He AOrkeH npesbiwatb 180 MA
(Bbixog Tvna «W» noTtpebnsietr He Gonee 20,1 MA, Bbixog Tuna «Y» — He Gonee
10 MA, aMcKpeTHbI Bxog — He bonee 9 MA).

BHUMAHMUE! He ponyckaetca nuTaHve OT OAHOMO WCTOYHWKA OOHOBPEMEHHO
AKTUBHbIX @aHANoOroBbIX AaTYMKOB, AUCKPETHbLIX BXOAOB M AATYMKOB, aHANOroBbiX BbIXOO0B
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B NOObIX KOMOMHALMSAX, TaK Kak B 3TOM cnydae noaBnAaeTcd rafibBaHNU4YeCckasa CBA3b Mexay
HUMW.

6.2.4 Mogknio4vyeHue JaTYNKOB

6.2.4.1 Cxembl NOAKNIOYEHNSI 4ATHYMKOB K KOHTpONnepy npuBeaeHsl Ha pucyHkax b.1 -
B.7 B MNMpunoxeHun b.

6.2.4.2 MoaknioveHue TepmonpeobpasoBaTenen CONPOTUBIIEHUS.

B koHTponnepe ncnonb3yetca TpexnpoBodHas cxema nogknodeHus TC. lMpu Ttakon
cxeme K ogHOMy u3 BblBogoB TC nogkmovalTcss OQHOBPEMEHHO [ABa MNpoBOAa,
coeavHsoLwye ero ¢ npubopom, a K ApyroMmy BbIBOAY — TPETUI COEANHUTENbHBIN NPOBOA
(cm. pucyHok B.3 B Mpunoxenun b).

BHUMAHME! ConpoTuBneHus Bcex Tpex CoOeaAMHUTENbHbLIX MPOBOAOB AOMKHBI ObITh
paBHbl — He 6onee 15 OM, Npu 3TOM UCMONbL3YOTCA NPOBOAA PaBHON ANWHLI — He Bonee
100 m. B npoTmBHOM cny4ae pesynbTaTtbl UBMEPEHUI MOTYT BblTb HETOYHBLIMM.

MpumeyvaHue — [onyckaeTcsi coeamMHeHe TepmonpeobpasoBatenei conpotuenenmst 1000 Om
C NprBopoM 1 No ABYXNpPOBOAHOM cxeme. Npy 3TOM AnuHa coeaAMHUTENbHBIX NMPOBOAOB AOIKHA BObITh
He 6onee 100 MeTpoOB, a CONPOTMBIIEHME KaXOoM XWibl — He npeBbiwatb 15,0 Om. MogpobHee cm.
MpunoxeHwne XK.

6.2.4.3 MoakntovyeHne TepMO3INEeKTPUIYECKMUX NpeobpasoBartenen (Tepmonap).

6.2.4.3.1 lMogkntodyeHne TepMmonap K KOHTPOSiepy MNPOM3BOAUTCS C  MOMOLLbO
crneumarnbHbIX KOMMNEHCAUMOHHBLIX (TEPMO3NEKTPOAHBLIX) MPOBOAOB, U3rOTOBMEHHBLIX U3 TEX
e caMbIx MaTepuarnos, YTo U TepMonapa. [lonyckaeTcsi Takke UCNonb3oBaTbk NpoBoaa U3
METannoB C TEPMOJNEKTPUYECKUMU XapaKTEPUCTMKaMK, KOTOpble B AuanasoHe
Temnepatyp 0...100 °C  aHanormyHbl XxapakTepucTukam MaTepuanoB 3MeKTpoaoB
Tepmonapbl.

6.2.4.3.2 MNpn coeguHeHUN KOMMEHCAUMOHHbLIX MPOBOAOB C Tepmonapon U
KOHTpoOnnepoM cobnogaeTcsa MOMNsPHOCTb (CM. CXeMy MOAKIMIOYeHWs, pucyHok B.7 B
MpunoxenHun b).

Mpn HapyweHun BbilleyKasaHHbIX YCMOBUA MOFYT BO3HUKaTb 3HAYUTENbHbIE
NorpeLUHoOCT Npu n3amepeHuu!

6.2.4.3.3 Bo unsbexaHne BnMSAHMA MOMEX Ha W3MEPUTENbHYK 4YacTb KOHTponnepa
NIVMHMIO CBSI3W KOHTpOMnmnepa C AaT4MkoM pekomeHOyeTcs 3aKkpaHupoBaTb. B kauvectBe
3KpaHa MoXeT OblTb MCMoNb30BaHa 3a3eMrieHHas cTanbHasi Tpyba.

BHUMAHME! Paboune cnan Tepmonap HOMkHbI BbiTb 3MEKTPUYECKUN N30NUPOBaHbI
Opyr OT Aapyra u oT BHellHero obopyaoBaHusa! 3anpeluaeTcs ncnonb3oBaTb TepMonapbl ¢
Hen3onmpoBaHHbIM paboymm cnaem.

6.2.4.4 Mopknio4yeHNe akTUBHbIX [aTYMKOB, MUMEKLWUX YHUDULMPOBAHHBLIN
BbIXOAQHOMW CUrHan Toka Ui HanpsikeHus.

6.2.4.4.1 AKTUBHble [JaTyMKM C BbIXO4HbIM CWUrHanoOM B BMAE MOCTOSIHHOrO
Hanpsbkennsa  (0...1 B) nopaknoyaloTcs  HENocpeACcTBEHHO K BXOAHBIM — KOHTaKTam
KOHTponnepa.

Ona wncnonb3oBaHWA aKTUBHbIX [OaTyMKOB C  BbIxogHbiM  curHanom 0...10B
HeobxoamMMo npumennts mogyne PO-10 npowussoactBa OBEH, ycrtaHaBnuBaembil Ha
aHarnoroBoM BXOfe.

6.2.4.4.2 AKTVBHblE 4AT4MKM C BbIXOAHbLIM curHanom B Buge Toka (0...5 mA, 0...20 mA
unu 4...20 MA) MOryT NOAKMIOYaTECA K KOHTPOMNepy TOMNbKO NOCMe YCTAaHOBKU BHELUHErO
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WyHTUpytoLero pesuctopa (cMm. pucyHok 6.6 B Mpunoxenun B). Peanctop gomkeH ObiTb
npeumsmonHeiM (Tuna C2-29B, C5-25 u T1.n.,, MowHocTblo He wMeHee 0,25 Br,
conpotusnexHnem 100 Om + 0,1 %) 1 BbICOKOCTabWIbHBEIM BO BPEMEHM M MO TemnepaType
(TKC He xyxxe 25x10-6 1/°C). daHHble pe3nctopbl MOXHO NpuobpecTy B oTAerne npogax
dupmbl OBEH.

6.2.4.4.3 OngA nuTaHus HOPMUPYOLLINX npeobpasosartenei Heobxoanm
OOMNOSTHUTESbHBIA NCTOYHMK MNOCTOSIHHOMO HanpsxeHns Un. Ha pucyHke B.6 B MNpunoxeHun
B nokasaHa cxemMa MOAKMOYEHWS OATYMKOB C YHU(PMUMPOBaAHHBLIM BbIXOOHBIM CUrHANoMm
4...20 MA k npnbopam no AByXNPOBOAHOW NUHMK. 3HadYeHne HanpskeHus Un ykasbiBaeTcs
B TEXHWYECKUX XapaKTepucTuKax HOpMUpyloLero npeobpasoBaTens W, Kak npasBwurio,
nexuT B guanasoHe 18...36 B.

6.2.4.4.4 Bo n3bexaHne BRUSIHAA NMOMEX Ha W3MEpUTENbHYK YacTb KOHTpornepa
NVHUIO CBA3M KOHTpONnepa C OaTyskoM peKOMeHAyeTcs 3kpaHupoBaTtb. B kayectse
3KpaHa MoxeT 6bITb Ncnonb3oBaHa 3a3eMneHHas ctansHas Tpyba.

BHUMAHUE! «MwuHycoBble» BXOAbl AaTYMKOB B KOHTPONSEpPe 3NeKTpUYecku
06beaunHeHbl Mexay cobor. [ina nuTaHns akTMBHBLIX AaTYMKOB BO3MOXHO UCMOMb30BaHWe
BCTPOEHHOIO B KOHTPONNEP UCTOYHUKA NUTaHnA 24 B nOCTOAHHOIO TOKa.

6.2.4.5 MoakntovyeHne pe3anCTUBHbIX AaTYNKOB.

MopknioyeHne pe3nCcTMBHOrO AaTyMka OCYLLECTBRSeTCS MO ABYXNPOBOAHOW UNW Mo
TpexnpoBogHon cxeme. CxeMbl MOAKMIOYEHUA pPEe3NCTUBHOrO JaTuMka KO BXO4y
KOHTponnepa npeacrasneHsl Ha pucyHkax 5.3 n 6.4 B MNpunoxexun b.

6.2.5 MNopknioYyeHMe BHELWHUX YCTPOUCTB ynpaBrneHusi

Llenrn BY wuMeloT ranbBaHWYECKYlD W30MALUMIO OT BCEW OCTarbHOM  CXeMbl
KOHTponnepa. McknioueHve cocTaBngeT BbIxod «T» AnNd  ynpaBneHWs BHELUHUM
TBEpOOTENbHBLIM perne. B aToM crnydae ranbBaHWYecKylo m3onsaumio obecneynBaeT camo
TBEpAOTENbHOE pene.

6.2.5.1 MopkntouyeHue Harpy3ku kK B Tuna «tpaHauctopHas ontonapa» (tun «K»).

TpaH3ucTopHas onTonapa NPUMEHSAETCS, Kak NPaBuIio, Ans YNpaBneHUss HU3KOBOMbTHbLIM
3MEKTPOMAarHUTHLIM UK TBEPAOTENbHBLIM pere (8o 60 B nocTtosHHOro Toka).

Cxema nogkntovenus ans B3 tuna «K» npmBegeHa Ha pycyHke 5.11 B MNpunoxexHun b.

MpumeyaHune - Bo un3bexaHne BbIxoga W3 CTPOS TpaH3MCTOpa W3-3a OONbLIOTO TOKa
camovHAyKUMK, naparnnensHo obmoTke pene yctaHaBnueaetcs avon VD1, paccunTtaHHbI Ha Tok 1 A
1 HanpsbkeHne 100 B.

6.2.5.2 MopkntoyeHune Harpy3ku k BO tuna «LAM 4...20 mA» (Tun «W»).

[Onsa pa6otbl LIAIM 4...20 MA vcnonb3yeTcst BHELLUHUIA MCTOYHUK NMUTAHUSA MNOCTOSIHHOMO
TOKa, HOMWHANbHOE 3Ha4YeHue HanpsbkeHusa koToporo Un paccuutbiBaeTcs crnegyrolum
obpasom:

Un.min < Un < Un.max H
Unmin=10B + 0,02 A* R, ;
Un.max = Un.min + 2,5 B,

roe Unp — HOMMHaNbHOE HanpsKeHWe UCTOYHUKa NuTaHus, B;
Un.min — MMHMManNbHO AOMNYCTMMOE HanpshXKeHne UCTOYHUKa nuTaHus, B;
Un.max — MakCumarbHO AOMYCTUMOE HanpsiKeHe UCTOYHMKA NuTaHus, B;
R, — conpoTtnBnenune Harpysku LIAM, Om.
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Ecnn no kakon-nMbo npuymMHe HanpsbkeHne uctovHuka nutanus LIAT, Haxoasiwerocs
B pacriopsbkeHMuM nonb3oBaTens, npeBblaeT pacdeTHoe 3HavyeHne Upmax, TO
nocrnefoBaTenbHO C Harpy3ko HeobXOoOUMO BKMKYUTL OrpaHWYMTENbHBLIA  Pe3ncTop
(cxema nogknioveHunsa gna BY tuna «W» npuBegeHa Ha pucyHke 6.9 B lNMpunoxerun B),
conpoTuBreHne KoToporo Rorp paccunteiBaeTca no popmynam:

Rorp.min < Ror% < Rorp.max;
Rorp.min = (Un = Un.max) * 107/ |LlAI'I3.max; | uAn.max=20;
Rorp.max = (Un = Un.min) * 10 / | LAM.maxy

roe Rorp.HOM — HOMUHalbHOE 3Ha4YeHune orpaHn4YnTenbHOro pe3ncTopa, KOwm;

Rorp.min  — MUHUMAnbHO  OOMYCTUMOE  3HAYeHWe  OrpaHUYUTENbHOIo
pesuctopa, kKOwm;
Rorpmax —  MakCMManbHO  [OMYCTUMOE  3HAyeHWe  OrpaHNYUTENbHOro

pesuctopa, kOwm;
lyan.max — MakcManbHbI BbIxoAHOM Tok LIAT, MA.

BHUMAHMWE! HanpsxeHne nctoyHunka nutanmsa LIAIM He gomkHo npesbiwaTth 36 B.

Ons nutadma BY tuna «UAIMM 4...20 MA» BO3MOXHO MCMOSfb30BaHWE BCTPOEHHOMO B
KOHTPONep UCTOYHMKA NuTaHns 24 B NOCTOSIHHOIO TOKa.

6.2.5.3 MopkntoyeHue Harpy3ku k BY tuna «LAMM 0...10 B» (Tun «Y»).

Ina pa6otel LIAI 0...10 B ncnonb3yeTtcs BHYTPEHHUIA UCTOYHWUK MUTAHUSA NOCTOAHHOIO
Toka (cxema nogknioyeHns ana BY Tuna «Y» npuBegeHa Ha pucyHke 6.8 B
MpunoxeHuun B). Conpotuenenne Harpyskn Ry, nogknioyaemon k LIAT, gormkHO ObITe He
meHee 2 KOMm.

Bce BbIxoabl «Y» KOHTpoNnnepa nMTalTCA OT OAHOMO0 BCTPOEHHOrO0 MCTOYHMKA
NUTaHNSA, OHW ranbBaHNYECKN CBA3aHbI MEXAy COBOW.

BHUMAHWE! lNpn Hanuyuu B KOHTPONNepe BbIXOAOB Tuna «Y» WUCNONb30BaHue
BCTPOEHHOIO MCTOYHUKA MUTaHWUS NS NUTaHNS MHbIX Lienen He JonycKaeTcs.

6.2.5.4 MoakntoyeHue Kk BY ana ynpaBneHus TBepAoTenbHbIM pene (Tun «Tr»).

BbixogHon anemeHT «T» BblaaeT HanpsbkeHne oT 4 o 6 B ans ynpaBneHus BHELUHUM
TBepaoTenbHblM pene. Cxema nogkntoyeHus ana BY Ttuna «T» npuBegeHa Ha
pucyHke B.12 B MNpunoxeHun b.

[aHHbIA TN BbLIXOAHOTO 3NIeMEHTa He OCHAaLleH BHYTPEHHEW ranbBaHUYECKON
nsonsumen. ManbBaHUYECKYHO pa3Ba3Ky KOHTposiepa U NOAKIHYEHHOrO UCMOSTHUTENBLHOIO
MexaHn3Ma obecneyvMBaeT caMO TBepAOTeNbHoe perne. [nuHa nMHUMKM MOAKIHYEHUS K
BbixoAy «T» He [OorpkHa npeBbiwaTtb 3 M. BHyTpU BbIXOOHOIO 3neMeHTa yCTaHOBIEH
orpaHnuuTenbHbIi pe3nctop Rop HoMrHanom 100 Om.

6.2.6 MoaknroyeHue nHTepcpenca RS-485

Mpwn Hannuun nHTepdencos RS-485 noakntoyeHne BbINOMHAETCSA MO OBYXNPOBOAHOM
cXeMe BMWTOW Mapow npoBOAOB C cobniogeHvem nonspHocTM. MoHTax cnegyer
Npon3BOANTbL MPU OTKIMIOYEHHOM HAMPSHKEHUU MUTaAHUST BceX ycTponcte cetn RS-485.
OnvHa nuHuM cBaA3n AormkHa 6biTb He 6onee 1200 m. MNpoBoa A noaknYaeTcs K BbIBOAY
A2 nnn A1 koHTponnepa, nposoa B nopknioyaeTcs k BbiBogy B2 vnu B1 koHTponnepa,
COOTBETCTBEHHO.
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NMpumeyaHune — O6Go3HayeHMEe KOHTaKTOB MHTepdperica RS-485 B npubopax npounsBoAcTBa
Apyrux orpm MoXeT ObITb CrieaytoLwmM: KOHTakTy A cCOOTBETCTBYeT obo3HayeHne «Data+», KOHTakTy
B — «Data—».

[na cornacoBaHusa uHTepdenca RS-485 ¢ yctponcteamu ¢ uHtepdgericom RS-232
HeobxoaMmo wucnonb3oBaTtb npeobpasoBatenn RS485\RS232 tuna OBEH AC3-M unun
noaobHble.

BHUMAHME! lpn BskntoveHnn koHTponnepa B ceTb RS-485 B kavectBe Master
(Begywiero npubopa), B HEro BCTPOEHbI Pe3nCTOpbl, Onpedensiowme COCTOSAHUE NNHUN
npu OTCYTCTBUM nepefadn. B cBA3uM ¢ 3TUM He [JonyckaeTcs BKMoYaTb B OOUH CErMEHT
cetn RS-485 Gonee 6 koHTponnepoe OBEH MJIK73, gaxe ecnn OHWM HacTpOeHbl Ha
paboTy B pexume Slave (Begombivi npubop). MNpu HeobxogumocTn BkmoumTe HGonee 6
koHTponnepoB OBEH IMJ1K73 B ceTb RS485 nnu pasgenntb ceTb Ha HECKOJTbKO CErMEHTOB
cnepyeT ucnonb3oBaTtb ycunuTtenu/nosroputenn nHtepdenca RS-485 tuna OBEH AC5
(cm. pucyHok 6.3).

Do 6 wryk OBEH NNK73
— A —
KoHtponnep KoHnTtponnep KoHtponnep
OBEH MJIK73 OBEH MJIK73 OBEH MJIK73
RS-485 RS-485 RS-485
MosToputenn
|AlB] |AlB] [A]B] curHana
AC5 2
o N A o IZ
7 i — Bl sPrSss
(Al 2] Al g:);tg

Butag napa

PucyHok 6.3 — MNpumep cxeMbl noaknioyeHu B ceTb 6onee 6-t1u OBEH MIK73
(AC5 — noBTOpUTENDb CUrHana paspabotku OBEH)

6.2.7 NopgknroyeHune K uHTepcpency RS-232

MopkntodyeHne ocyulectensieTcs craHgapTHeiM kabenem KC2 «[MMJIK-TaHenb» (He
BXOAUT B  KOMMMEKT MOCTaBku, npuobpeTaetca  OTAenbHO), kabenem  ans
nporpammupoBanus (kabens KC1 13 komnnekta noctaBku) Unu kabenem, N3rotoBneHHbIM
no cxeme, npusegeHHon B Mpunoxerun B. MNogknioyeHne Heo6xoanMO NPOU3BOAUTL Mpu
OTKIMOYEHHOM HaMNpsKEHUN NUTAHWUS KOHTPOMnepa 1 NoAKMYaemMoro ycTponctea. nuHa
kabensi He [OMKHA NpeBbILaTb TPEX METPOB.

6.2.8 MopknrouyeHune Kk nHTepceicy RS-232 DEBUG

MopxknioyeHne ocywecTenaeTca kabenem ang nporpammupoBanus KC1, Bxogsiwmm B
KomnnekT noctaekn. Kabenb nogkntoyaetcss k pasbemy RS-232 DEBUG Ha BepxHen
naHenu KOHTpossepa, OTBETHyl 4acTb kabensa cnepyet BcTtaButb B COM-nopt
KoMnbloTepa.

BO3MOXHbIM BapuaHT CTPYKTYpbl COEOMHEHWN KOHTponnepa npu ero pabote B
cucTeme ynpasneHus nokasaH Ha pUCYHKe 6.4.

6.2.9 Moakno4yeHne CbEeMHbIX KITeMMHbIX KONOAOK
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[na ynobcTBa NogkmntoYeHnin KNeMMHbIE KONIOAKM KOHTpoInepa SABMASTCA CbeMHbIMU
(cm. MpunoxeHne W), kak Ha BOKOBLIX CTEHKAX KOHTPOSNEepa, Tak U Ha 3agHEN.

[na oTcoeguHeHMs KNEMMHbIX KOMOAOK Ha 3agHen cTeHke koHTponnepa (OBEH MP1
unu RS-485) cnegyeT NOTAHYTb UX B CTOPOHY OT KOHTpOnnepa.

Ona oTcoeguHeHMs1 KNEeMMHbIX KOMOAOK Ha OOKOBbIX CTEHKax KOoHTponnepa
Heo6X0ANMO CHATb 3a[HIOK KPbILLKY KOHTponrepa (BbIBUHTUB BUHTLI), @ 3aTEM BbIBUHTUTb
BWUHTbI KONTOAOK U CHATb KOMOAKU B HanpaBeHnW, yka3aHHOM Ha pucyHke W.1 cTpenkamu.

6.3 YKaszaHuA N0 MOHTaXxy

MoakntoyeHne KOHTponmnepa criegyeT BbINOMHATL MO CXeMaMm, MpUBEAEHHbIM B
MpunoxeHun b, cobniogas npyM  3TOM  HUKEUSNOXKEHHY  MOCHELOBaTENbHOCTbL
npoBefeHVs onepauuii:

1) noakNloYUTL  MMHUK CBSA3U «KOHTpOMnep-gaTinkm» K  NepBUYHBbIM
npeobpasoBaTensm;

2) NOAKMIYUTBL NIMHUM CBA3W KKOHTPOMNEep-AaTynku» K BXoAam KOHTPOepa;

3) noaknuMTb K  BbIXOA4AM  KOHTPOMMepa  WCMOMHUTENbHbIE  MEXaHW3Mbl.
MopkntounTtb NnHMK nHTepderncos RS-485, RS-232 n OBEH MP1;

4) Ha Heucnonb3dyemble npu paboTe KOHTponnepa wsMepuTenbHble BXOAbl
YCTaHOBUTbL NEPEMbIYKY;

5) npousBecTV NOAKMIOYEHNE KOHTPOIEepa K MCTOYHWKY NUTaHNS.

[locne BbINOMHEHUSA  YKa3aHHbIX pa60T KOHTPONSEp rOTOB K AanbHenwemy
MCNoNib30BaHUIO.

BxopHble curHansl

Manenb
one aToga [MckpeTHble
(OBEH CN270) 1 aHasIoroBble
AN NaTYNKU
B RS-232
ba il
Mopaynb
Koutponnep pacm%ewq
BbIXOAHbIX
OBEH M/1K73 3NIEMEHTOB
MP1
0
5 “éu&k TIVTYIYY
g R
s o 1 Vonomaitonie
wHTepICaMN ¥ | k cetn RS-485 ®
RS-485
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Moaynu seoaa/BbiBoga OBEH Mx110

Ananorosbie AHaNoroBble
n amckpeTHble | | [MCKpeTHbIE W IVICKDETHbIE JvckpetHole
IaTYNKU BbIXObl JaT4MKu BbIXObl

v oo

e

Momynb Ne

Mogynb Ne...
ot

CeTb RS-485

PucyHok 6.4 — Npumep CTPYKTYpbl coeanHeHUN
npu UCNonb30BaHUA KOHTposnepa B cucteme

6.4 MpoGHbLIN NnyckK

6.4.1 Ecnu KOHTpONMep Haxoawuncs ANUTENbHOEe BPeMsA Mpu TemnepaType Huxe
muHyc 10 °C, TO neped BKIOYEHVMEM M Hayanom paboT C KOHTPONNepoM HeobXxoaumo
BblAepXaTb ero B NoMeLleHnn ¢ TeMrnepaTypo, COOTBETCTBYIOWEeN pabovemy Ananas3oHy
(ot muHyc 10 go 55 °C), B TeyeHue He meHee 30 MUH.

6.4.2 lNepen nogayen NUTaAHUSA Ha KOHTpONnep criefqyeT NpoBepuTb MPaBUNBHOCTb
NOAKIMIOYEHNA HAMPSPKEHNSA U ero yposeHb. py NUTaHUM nepeMeHHbIM TOKOM:

—  Npu NOHWXEHHOM HanpsbkeHun (Hwke 90 B) koHTpomnep pabGotaTe He Oyaer
(OTKMOYMTCHA — TOYHbIV NOPOT OTKIMKYEHMS HE PErnaMeHTUpyeTcs);

—  npv npesbilleHnn HanpsixeHns (bonee 264 B) Bo3aMoxeH BbIxoA KOHTponnepa m3
CTpOS.

anI NNTaHWUN OT MCTOYHUKA NOCTOAHHOIO HaNPAXeHUA:

— npu HanpsxkeHun Hwxe 150B pabota koHTponnepa He rapaHTuMpyeTcs
(koHTponnep npekpawaeT PyHKLUMOHMPOBATL, OOHAKO, U3 CTPOS HE BbIXOAMT);

—  Npy nNpeBblleHUN HanpshkeHna nutaHns ypoBHs 300 B Bo3MOXeH BbIXoz
KOHTponnepa us cTpos.

6.4.3 lpu nogaye Ha KOHTPOMMEpP HanpsKEeHUS NMUTaHWS OOMYCTMMOrO 3HaYEeHUs! Ha
nnueBon CTOPOHe Kopryca HadnHaeT cBeTutbes XKKW.

6.4.4 MNocne BKMIOYEHUA MNUTAHUSA KOHTPOMMEp nepesarpysuTcs, — nNpu  3TOM
KpaTKOBPEMEHHO BKMOYATCS 3BYKOBOW CUrHanm3atop 1 HaumHaeT ceeTutbes XKKW. Ecnn B
KOHTponnep Obina 3arpyxkeHa nonb3oBaTenbckad MporpaMma, OHa cpa3dy HayduHaeT
WCMNOMHATLCS.
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6 MoHTax u nogroToBka k paboTte

6.4.5 Ecnn nocne BKMIOYEHWS MUTAHUS BbIMOMHEHWE MPOrpaMmbl He Hayanocsk,
Heobx0OQMMO MpPOBEPUTb Hanuyve B MamsATU KOHTpomnepa nporpammel W criegosaTtb
MHCTPYKUMAM pa3gena 6.5.

6.5 [uarHocTuka u ycTpaHeHue HeucrnpaBHOCTEN

6.5.1 CocTosiHMe KOHTponepa oTobpaxalT coobLleHns, nosensowmecs Ha KK Ha
ero nepegHen naHenu. Kogpl owwunbok koHTponnmepa u u3mepuTens (pacwmdpoBka
TEekcToBOM uHopmaumm o6 owmbkax) npuBegeHbl B [Mpunoxenusix [ u E BmecTe c
pekomMeHaaunsaMn HeobxoanMMbIX ENCTBUIA NONb30BaTENS HA BO3HMKAOLLME OLLNOKN.

6.5.2 lMpoBeputb paboTOCNOCOOHOCTL BXOAOB M BbIXOAOB KOHTPOMMEpa MOXHO W13
cpeabl CoDeSys, 3agaBas COCTOSIHUSI COOTBETCTBYHOLLMX Lienewn cornacHo Pr1.

Mepen nopkntoveHvem koHTponnepa k CoDeSys HeobxogMmo uHcTannvMpoBaTb B
cpeny Target-cbann koHTponnepa, BbiOpaTb KaHan CBA3W M YCTAHOBUTb HeobOxoaumble
napameTpbl kaHana css3u. [NoapobHo npoueaypa NOAKMIOYEHUSA KOHTponnepa K cpene
CoDeSys onucaHa B Pr1.
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7 JkcnnyaTtauusi KOHTponnepa

7 dkcnnyaTauums KOHTponnepa

Mocne nporpaMMMpOBaHUSA 1 MOHTaXa KOHTPONepa npu 3anycke, OH aBToMaTU4ECKU
HauuHaeT BbINOMHATb Nonb30BaTENbCKYHO nporpammy, 3arpy’>XeHHyo B
SHEpProHe3aBMCUMYID NaMmsATb  KOHTponnepa. YnpasreHve Bxodamu, BbIXodamu,
uHTepdeicaMmm NPOUCXOAUT B COOTBETCTBUM C anropuTMOM, 3aroXeHHbIM B 3Ty
nporpammy.

7.1 PaboTa c XXKU

BHumaHue! Bo nsbexaHue otkasa [MJIK 3anpeliaeTcss BbiBOg Ha OOUH U TOT Xe
3KpaH nHdopmaumm Yawe, 4em ¢ nHTepsanom B 200 mc.

Paborta ¢ XKW peanuayeTtcsa B nporpaMMe C MOMOLLbIO cneumanbHbix 6ubnuoTek
dyHKUMOHanbHbIX ©OnokoB. OTpaxeHne YHKUMOHMPOBaAHUS KOHTponnepa Ha XKU
HasbiBaeTca Pabounm pexvmom uHAMKaumu. [aHHble MOXHO BbIBOAWTb Ha HECKOIbKO
3KpaHOB. YnpaBneHue ¢ NMOMOLLbI KHOMOK B paboyeM pexmnme UHAMKALUKM NOKa3aHo Ha
pucyHke 7.1. Bonee nogpo6Ho paboTta ¢ paboummM pexmMMom UHAMKALMKN 1 NCNONb30BaHNE
6ubnunotek onucaHbl B pasgene «Pabota ¢ XKW TMJK» PM n B pykoBoacTtBax no
npuMeHeHnto BubnmuoTek nNporpammHbiX koMmnoHeHToB Ansa OBEH MK B yactu onucaHus
dyHKUMOHanbHbIX 6nokoB 6nbnmoTtek paboTsl ¢ KK OBEH MJ1K73.

Takke B npouecce paboTbl KOHTPOMepa BO3MOXHO 3a[aBaTb 3HAa4YEHNS: NapamMmeTpoB
KOHcurypauum  nepudpepuiiHoro  obopygoBaHus  (BXO4OB,  BbIXo4oB UM T.4.),
nonb3oBaTeNnbCKMX NapaMeTpoB (YCTaBOK, aBapuMHbIX Noporos, koadduuueHTtos MA0-
perynatopos u T.4.). [aHHbIi pexum HasbiBaeTcs KoHMUrypauroHHLIM  PEXUMOM
UHAMKauun. YnpaBneHve C NOMOLLbI KHOMOK B KOH(UIYPaLUMOHHOM pexume MHOuKaumu
nokasaHo Ha pwucyHke 7.1. [lMogpobHee O 3agaHMM 3HAYEHUA KOHMUIrypaLMOHHbIX
napamMeTpoB onucaHo B pasgene «KoHdurypupoBaHue obnactu BBoga-BeiBoda MJ1K» B
PIl. Mocne Bxoga B KOHMUrypaLMOHHBLIN PexrM WMHAMKAUMWM B HWXHUX ABYX CTpOKax
nHamkaTopa 6yayT oTobpaxaTbes nepeMeHHble 3 Paboyero pexxuma nHgmkaumu.

CywiecTByerT elle TpeTuin, cneunanbHbii pexnM paboTtsl )KKU, — OTnagoydHbi pexum
nHomkauun. OH Heobxo4MM Nonb3oBaTeNto Anst BO3MOXHOW nepesarpysku npubopa u ans
npocmoTpa Koda OWMOKM Mpu BO3HWKHOBEHWM TakoBoW. PaclumdpoBka kogoB OLWMGKM
npueefeHa B lMpunoxeHun [. [aHHbIA pexum Takke npefHasHayeH NS npoBefeHus
TEXHONOMMYECKNUX MaHUMyNsaUMiA C KOHTPOMNEpOM Mpu ero npov3BOACTBE M NOBEpKe (B
3TOM PYKOBOACTBE HE paccmaTtpuBaeTcs).

B ponomnHeHWe K OCHOBHbIM (OYHKUMS KHOMOK B KOHTPOMMepe WMEKTCs elle
[OMONHUTENBHBIE COMETaHUS KHOMOK:

1) Onsa Toro, 4toObl nonb3oBaTenbckas nporpaMmma He 3anyckanacb, crneayer,

nycKk
yAepXuBas  KHOMKY , BK/OYUTb MUTaHME KOHTponnepa. J3TO MOXeT
noHapobuTbes, Hanpumep, Ans Toro, YTobbl Nporpamma He 3aHnmana COM-nopt
(nogpobHee cMm. n. 3.6.1) nunu Npu HenpaBunbHOM YHKLMOHUPOBaHUK Npubopa,
Koraa BbINOMHEHWe koda NPUBOAUT K NMOCTOSIHHOM nepesarpy3ke npubopa.

2) [Onsa nepesarpyskn npubopa ucnonb3yeTca cregyrowas KoMOuHauus KHOMOK:
CTon 4| + . DaHHasi KOoMOMWHauUusi KHOMOK paboTaeT BO BCEX pexumax
WHOMKaUMN U MOXeT NoHagobuTbcs, Hanpumep, AN Toro, 4Tobbl BCTyNWAM B
CUIly HOBble 3Ha4YeHWs napamMeTpOB XapaKTepUCTUK AUCKPETHOro BXoAa
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7 QJkcnnyaTtauusi KOHTponnepa

(nogpobHee cm. n. 3.7).

Pexumbl MHAMKaLUMM 1 coveTaHns KHOMOK, Mepekntovaiolme nx, NpeAacTaBneHbl Ha
pucyHke 7.1.

Pa6ouyuli pexxum »| MoHononbHbIb pexum
MHAMKaummn (work_mode) — OyHKUMSA ” WHavkauun (single_mode) —

PEXUM, NPU KOTOPOM Switch_To_Single_Mode PEXUM, NPU KOTOPOM

nonb3oBaTenb (6ubnuoteka Ind_mode.lib) | Ha XKKU oToBparxaetcs e
MOXeT ynpasnsTb BblGopom TONBLKO OAVH BbIBpaHHbI akpaH
oTobpaxxaemoro Ha XKKU P 1 6roKUpoBaHbl CUCTEMHbIE

3KpaHa -~ hYHKLUMM KnaBraTypbl

1 pa6oton MK npu nomowyn OyHKLMS

KHOMOK Ha NM1LeBON naHenu Switch To PREV Mode

npu6opa (6nbrmoTeka Ind_mode.lib)

OmnadoyHbIll pexum

Ally Mepexon mexay
NyHKTamn OTNaflo4HOro|
pexuma uHgukaumm

B8l Mepexop Ha BbIGPaHHbIN
NYHKT MeHio

Mepexoa mexay
aKpaHaMu

BM yqep)K Mepexoa B
~2C  KOHUIypaLMOHHbIA
pPexuM MHaMKaLum

yaep)« BBl ﬂ
ydep)« BUXIZ

Pexxum mMeHIo (KOHghu2ypayuoHHbIl Pexum)

nasHoe meHro 1K
- KOHbUrypauusa

- BeTka

- BeTKa

- BeTKa

Mepexop Mexay NyHKTamm MeHio

Mepexon Mexay KOHMUrypauyoHHLIMU NapameTpamm
Mepexon Mexay norb3oBaTenbCKMMK napameTpamu

BBIA Mepexop B pexuM peaaKkTUpoBaHWS napameTpoB
Mpun BbIGOPE NapameTpa U yaepxaHum — 2 cek
nepexof B PeXUM pefakTMpoBaHWsi NapameTpoB

T
T
Mepexon Ha BblOpaHHbINA MYHKT MeHI0

x| Mepexop 13 rmaBHOro MeH B pabounit pexum (yaepx. 2 c)
Mepexop K cTapLuemMy YpOBHIO BMOXeHUst (6e3 yAepKaHWsi KHOMKW)

Yoepx. Yoepx.
~2c ~2c

Pexxum pedakmuposaHusi napamempos OyHKUMS
Switch_To_EDITOR

(6ubnvoteka
Ind_mode.lib)

PepakTnpoBaHve 3HaveHnin napameTpos

CwmelLeHne Kypcopa (Bblbop paspsaa)

<
<

A
CwmelLleHue Kypcopa (BblGop paspsga)
M3veHeHve dopmaTa oTobpaxeHus
(AecATWUYHBIN/ WecTHaguaTUpUYHbIA/ GBOUYHbIN)
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7 JkcnnyaTtauusi KOHTponnepa

PucyHok 7.1 — luarpamma nepexo4oB MexXAay pexXumMamu MHOuKauum
KOHTponnepa
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7 QJkcnnyaTtauusi KOHTponnepa

7.2 Yacbl peanbHOro BpemMeHu

3apaHne 3Ha4eHus YacoB pearnbHOro BpemeHu npoussoautcs ¢ XKKU koHTponnepa 13
meHio KoHdburypauus / flon. napameTpbl / Bpemsa u gara. 310T napameTp 3agaetcs Ha
OBYX 3KpaHax — Ha NepBOM 3KpaHe yKkasbiBaeTcs [laTa, a Ha BTOPOM 3KpaHe yKa3blBaeTcsi
Bpemsa. [lapametp [Harta 3agaetca B opmare [OO.MM.IT. T[lepexog Kypcopa

A
OCYLLECTBMSETCS KHOMKaMu + unm + .

MapameTp Bpems 3agaetcs B hopmate Y4:MM:CC.
Mepexop ¢ akpaHa 3agaHug napameTtpa [lata Ha akpaH 3adaHus napameTtpa Bpems
][ ~
OCYLLeCTBNAETCA KHOMKaMM , KOrga Kypcop CTOWT B Kpa/Hem npaBoM
nonoxexnun 0.MM.I'T.
Mepexop ¢ akpaHa 3agaHus napameTpa Bpemsa Ha akpaH 3agaHusa napametpa [ata

ANBT N
OCyLLEeCTBIIAETCA KHOMKaMu + , Korga Kypcop CTOUT B KpanHeM NneBOM MNOJ1I0XEeHUN
4Y4:MM:CC.
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8 CwmeHa BCTpOeHHOro nporpamMmmHoro obecneyenus, 9 TexHuyeckoe obcnyxumBaHme

8 CmeHa BCTPOEHHOro NnporpaMmMHoOro o6ecne4yeHus

B KoHTponnepe wuMeeTcsl BO3MOXHOCTb CMEHbl BCTPOEHHOIO MPOrpamMMHOro
obecneyveHnss koHTponnepa. lNporpamMmupoBaHMe sapa KOHTporfiepa OCYyLUEeCTBMASeTCS
yepes nopt RS-232 DEBUG (uHTepdelic ans ceasm co cpegort CoDeSys n obHoBneHus
BCTPOEHHOro nporpamMmmHoro obecneyeHuns) KOHTponnepa ¢ NOMOLLbI0 kabensi NpoLUMBKM
KC1 nnu kabens KC2, a Takke cneuunanbsHon nporpammbl «Mactep npowwmsku MITK73».

Mporpammbl OGHOBNEHUS BCTPOEHHOrO MPOrpaMMHOro obecneveHust OOCTYMHbI Ha
canTe owen.ua. [ing npoBefeHVMs OGHOBMNEHUS Mnornb3oBaTento Heobxoaumo 3anycTuTb
nporpammy «Mactep npowwskmn MJIK73» u cnegoBaTtb nocrnefoBaTenbHO MOSIBASIOWLMMCH
yKa3aHusM.

Mocne cmeHbl BCTPOEHHOrO nporpaMMHoro obecneyeHuss HeobxoQuMO 3aHOBO
3arpy3unTb B KOHTPOSEP NOMb30BaTENbCKYO Nporpammy.

9 TexHu4ecKoe obcnyxuBaHue

9.1 MNpw BbINOMHEHUN PaBOT NO TEXHUYECKOMY OBCMY>KMBaHWIO KOHTpONepa cneayeT
cobnoaatb Mepbl 6e30NacHOCTH, U3MOXEHHbIe B pasgene 5.

9.2 TexHW4Yeckuin OCMOTP KOHTpornrepa npoBoauTcst obCcrnyxmMBaroLLMM NepcoHanom
He pexe OfHOro pas3a B 6 MecsueB W BkroyaeT B cebs BbIMOMIHEHWE CIEAYHOLMX
onepauun:

— OYMCTKY KOpMyca W KMEeMMHbIX KOMOAOK KOHTponfnepa OT Mbiv, rpsasn U

NOCTOPOHHUX NPEeAMETOB;

—  MPOBEPKy KavyecTBa KpenneHns KOHTposnepa Ha LWute ynpasnieHus;

—  MPOBEPKY Ka4yecTBa NOAKIMIOYEHNS BHELLHWX CBSA3EW;

— NpoBepKy MYHKUMOHMPOBaHWS  dnemMeHTa NWUTaHWs  BCTPOEHHbIX  4acoB
KOHTponnepa (cMm. n. 7.2).

O6GHapyXeHHbIe Npu 0OCMOTPE HeAOCTaTKN crefyeT HEeMeAneHHO YCTPaHnUTb.

9.3 3amMeHy amnemeHTa nWTaHWA BCTPOEHHbLIX YacoB KOHTponnepa Heobxoaumo
NMPoV3BOANTL Kaxable 6 neT C MOMEHTa M3roTOBMEHUs KOHTpornepa wunu nocnegHewn
3aMeHbl. Takke aneMeHT nuTaHus TpebyeTcs 3ameHWTb B Criydae BbisiBNeHns cbpoca
BCTPOEHHbIX YaCOB KOHTPOINepa Npu OTKIIOYEHNN NMUTaHWS.

MNMocnenoBaTenbHOCTb BLIMOMHEHNS 3aMEHbl ANEeMeHTa creayoLas:

1) OTKMIOYMTb NUTAHUE KOHTPOMepa 1 NOAKIOYEHHbIX K HEMY YCTPOWCTB;

2) ecnum K CbeMHbIM KOMOAKaM M pa3bemMaM Ha 3afHel CTeHKe KOHTponnepa
NOAKMIOYEHbI NUHUM CBSA3KN, TO HEOOGXOAMMO OTCOEAUHUTb CbEMHbIE KONOAKM C
NOAKIMIOYEHHBIMU FIMHUSIMU CBA3W, MOTAHYB MX B CTOPOHY OT KOHTponsnepa, a
TaKkKe 0TCOeAMHUTL Kabenu oT pasbeMoB RJ-12;

3) CHATb 3aJHIOK KPbIWKY Kopryca, Afs Yero nooyvepefHoO BbIBUHTUTb OTBEPTKOM
YeTbipe BUHTA U3 3aHeW KpbILWKM (CM. pucyHok W.1 B MpunoxeHun WN);

4) u3BMeYb NCMOMb30BaHHbIN 3NEeMEHT NUTaHNS;

5) ycTaHOBUTb HOBbLIV anemMeHT NuTaHusa Tuna CR2032;

6) cobpaTtb kopnyc KOHTpONNepa;

7) BKMIOYUTb MMTAHWE KOHTPOIepa, HacTPOUTb Yackl KOHTPONNepa;

8) BbIKMIOYNTL NUTAHNE KOHTPOINEPa;

9) 4epes Bpems He MeHee 20 C  BKNIOYUTL NUTaHWE U NPOBEPUTL paboTy Yacos.

9.4 Npwn akcnnyaTauuy 1 nocne peMoHTa Npubop nNoanexut JobpoBONLHON NoBepke

Unn kanmbpoBke B rOCYOapCTBEHHbIX METPOMOrMYecknx LEeHTpax B COOTBETCTBUM C
HOPMAaTUBHbLIMW JOKYMEHTamMu YKpauHsl.
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12 TpaHCnopTMpOBaHUE U XpaHeHne

10 MapkupoBKa U ynakoBka

10.1 Ha kopnyce KoHTponnepa unv NPUKPENEHHbIX K HEMY TaBGnMykax HaHeceHb:

—  TOBapHbIN 3HaK NPeAnpPUATUS-N3rOTOBUTENS;

— HavMeHOBaHWe Wnu YCroBHOe 0603Ha4yeHWe KOHTpOoNfepa WM BapuaHT ero
NCMOSHEHUS;

— 3HaK COOTBETCTBMSA (4N KOHTPONMEpOoB, MPOLIeAWMX OLEHKY COOTBETCTBUSA
TEXHUYECKUM pernameHTam);

—  poA muTaloLero ToKa, HOMUHANbHOE HamnpshkeHWe Wnu AuWanasoH HanpsKeHWN
nUTaHUs;

— notpebnsiemas HOMWHaNbHas MOLLHOCTb;

— cTteneHb 3awmTbl no ACTY EN 60529;

—  KNnacc 3awmTbl OT nopaxeHuns anektpuyeckum Tokom no ACTY EN 61140;

—  3aBOACKOV HOMep KOHTporepa 1 rof Bbinycka.

10.2 Ha notpebutenbckyto Tapy AomxHa ObiTb HAHECEeHa MapKUpOBKa, coaepxallas
criegyloLime cBeaeHns:

- HanMeHOoBaHMne KOHTponnepa;
- 3aBOLCKOM HOMEP KOHTPOSNEpP 1 rof Bbinycka.

10.3 YnakoBka npubopa npousBogutcs B cooTBeTctBuM ¢ [ACTY 8281 B
MHAMBUAYaNbHY0 NOTPEOUTENbCKYI0 Tapy, BbIMOMHEHHY U3 rOPMPOBAHHOIO KapTOHA.
Mepen nomelleHnemM B MHAMBMAYaNbHYO NOTPEOUTENBCKYIO Tapy KaXabi Npnbop AOMmKeH
yMaKoBbIBATbCA B MAKET 13 NONMUITUNEHOBOW MNIEHKK.

YnakoBka npubopa [ormkHa COOTBETCTBOBAaTb [AOKYMEHTaUuW npeanpusatus-
usrotoButens u  obecneunBaTb  COXpaHHOCTb  npubopa npu  XpaHeHUn u
TPaHCNOPTMPOBaHUN.

[onyckaeTcs uMcrnonb3oBaHWe [Apyroro BuAa YNakoBKM MO  COrMacoBaHuio C
3aka34mKkom.

11 KomnnekTHocTb

KoHTponnep OBEH IMJIK73 * 1 wr.
Kabenb KC1 1 wr.
MacnopT 1 rapaHTUHLIN TanoH 1 3K3.
PykoBoACTBO MO aKcnnyaTaumu 1 9K3.

* cnonHeHne B COOTBETCTBUM C 3aKa3oM

MpumeyvaHune — N3rotoBMTENL OCTABMSET 3a coboi npaBo BHeCEHUA [ONOSTHEHUN B
KOMMNJIEKTHOCTb KOHTpOsnepa.

12 TpaHcnopTupoBaHue U XpaHeHue

12.1 KoHTpomnnepbl TpaHCMOPTMPYIOTCA B 3aKpbITOM TpaHcrnopte nwoboro Buaa.
KpenneHnne Tapbl B TPaHCMOPTHbIX CPeAcTBaxX AOMMKHO MPOM3BOAUTLCS  COMNacHoO
npasunam, AenCcTBYIOWMUM Ha COOTBETCTBYIOLLMX BUAAX TPaHcMopTa.

12.2 TpaHcnopTupoBaHue KOHTPONNEpoB  [OSIKHO OCYLLECTBNATLCS npuv
Temnepartype OKpyxatoLero so3gyxa oT MuHyc 25 go 70 °C ¢ cobniogeHnem mep 3aLmTbl
OT yAapoB 1 BUbpaLui.

12.3 lepeBo3ka OCyLLECTBASETCA B TPaAHCNOPTHOM Tape MOWTy4HO wWNn B
KOHTenHepax.

12.4 KoHTponnepbl AOMKHbI XPaHWUTLCA B Tape W3roTOBUTENS Mpu Temnepartype
oKkpyxatowero sosgyxa oT 5 go 40 ° C B otannueaemblx XpaHunuiiax. B Bosgyxe He
AOIMKHbI MPUCYTCTBOBATL arpeccuBHble npumecun. KoHTponmepbl crnegyeT XpaHuTb Ha
cTennaxax.
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MpunoxeHne A. MlabapuTHbIe 1 YCTaHOBOYHbIE pasmepbl

MpunoxeHne A
FaGapuTHble N yCTaHOBOYHbIE pa3Mmepbl

168
oooooo

Q>

PucyHok A.1 — Na6apuTHbIN U YCTaHOBOYHbIN YepPTeEXMU Kopnyca
ONA KpenfeHUs Ha WUT ynpaBrneHus
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MpunoxeHve A. NabapuTHbIe N YCTaHOBOYHbIE pa3Mepbl
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chyHOK A.2 — PaccTtosiHue 0O CTEHOK Kopnyca KOHTponnepa npn MOHTaXxe Ans
obGecnevyeHNs BeHTUNALMUN
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MpunoxeHne b. CxeMbl NogxnYeHUst

MpunoxeHue b
CxeMbl nogKnoYeHUs

BN -=
12...36B SA1 39| SS1 OBEH
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o 43| D4
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e——145| DI6
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PucyHok 5.1 — MNoakntoyeHne AaTYNKOB K AUCKPETHbLIM BXoAam
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PucyHok B.2 — Cxema noaknio4veHus p-n-p 4aTYMKOB
MpumevaHusa
1) Fpynnel Bxogos DI1...DI4 n DI5...DI8 ranbBaHuyecku pa3BasaHsbi.
2) MoxHO 1Mcnonb3oBaTh BCTPOEHHbLIN 610K NUTaHUS: oAWH OBLWMIA UNn iBa pasHbIX.
3) Mpu ncnonb3osaHum ogHoro Bl knemmbl SS1 1 SS2 HeobGxoaMMO 06bEeANHUT.
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MpunoxeHne b. Cxembl NOAKNIOYEHUS

Alx-1
tc Al x-2
A-R

PucyHok 6.3 — NogknioyeHue TepmonpeobpaszoBaTesnii CONPOTUBIIEHUA
MIN pe3NCTUBHOIO AaT4yuKa no TPeXnpoBOAHOW cxeme

Al x-1
tC Al x-2
Al-R

PucyHok 5.4 — MNoaknioyeHune pe3McTMBHOro AaTyuka
no ABYXNPOBOAHOWN cxeme

Al x-1
Jatuvk 4+ Al x-2

= A-R

PucyHok 6.5 — NogkntoyeHne akTUBHOro AaTyuka
C BbIXxo4oM B Buae HanpsibkeHuna 0...1 B

Jlatunk Al x-1
G )= - + Al x-2
: 4 - AR

PucyHok 5.6 — NoakntoyeHne akTUBHOro AaTyuka
€ TokoBbIM Bbixogom 0...5 mA unu 0(4)...20 MA (Rw =100,0 Om £ 0,1%)

Al x-1
H o] Ax-2
< Tas
PucyHok 5.7 — Cxema noaknoyeHusa Tepmonapsbl
(TepMoaneKkTpuyecKkoro npeo6pasoBarens)
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MpunoxeHne b. CxeMbl NogxnYeHUst

—{ DOXA (+)
L | DOXB (-) R,

PV1

LAN

0..10B

— 11—t

PucyHok B5.10 — Cxema noakntovyeHus Harpy3ku k B9 tuna «P»
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MpunoxeHne b. Cxembl NOAKNIOYEHUS

VD1

DO1 [2—+un
D2

D02 [——+U,,
s

DO3 D_H +U n
VD4

<E§> DO4 [e—+U,

coM2 o -Up

a) ansa BbixogosB DO1 — DO4

VD1
2

P1
e[ -
DOXA U,

6) ansa BeixogoB DO5 — DO8

PucyHok B.11 — Cxema noakntovyeHus Harpy3ku k B3 tuna «K»
(amoa VD gomxeH 6bITb paccuuTaH Ha HanpsixeHue 100 B n Tok 1 A)

MpumeyaHus

1) Fpynnbl Beixogo DO1...D02 1 DO3...DO4 ranbBaHu4eckn pasBs3aHbl, Beixoasl DO5...DO8
ranbBaHN4YeCKM pa3Bsi3aHbl;

2) Ons Bbixogos DO1...DO4 MOXHO UCMONb30BaTb BCTPOEHHbIV GIOK NUTAHUS: OAUH 0BLWMIA Unn
[Ba pasHbIX.

3) Mpw ncnonb3oBaHwu Ans BeIXOA0B ofHoro bl HeobxoaMmo o6beanHUTb:

- ana DO1...D0O4 knemmbl COM1 n COM2;

- ana DO5...DO8 knemmbl DOXA (+).
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MpunoxeHne b. CxeMbl NogxnYeHUst

4+ TeepportenbHoe
- pene

PucyHok B.12 — Cxema noakntovyeHus Harpy3ku k B3 tuna «T»

OBEH NJIK73

Cetb

[]2] IWIXIYI|ZI

~90... 2458

006wmit Bcex
BxopoB

- N O =
Tl
m O oo m

[27]28] 20[30| 31| 32[ 33| 3435[36]37|38]  |39[40]41]42]

Bxop 5
Bxop 6
Bxop 7
Bxop 8

OBEH MP1 zvoxw
[1]2] [3]4]5]6]7]8]9]10]11]12]13]14]15]16]17]18]19]20]21]22]23]24] 25]26]
— R R R EE
™ = = AN AN AN MM MT T WO OO O© O O MMNNMDMNMO®O O o
gggggegggegegegggegegeegsggeeee
dddddddddddddddddddaadddd

@ @
OBEH MP1 k OBEH MJIK73
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MpunoxeHne b. Cxembl NOAKNIOYEHUS

% 19p| | OBEHNMNK73 | [@aii:]
%19 ey
| £49 EaE
D —-=@) @H—AR
2104 Ot |
 bogs ] —AI4-2 Hwaip))(giﬂlbﬂb[e
DOSA ——=13) @H—na-1
% 10g Cort
— @){—A32
o 199 Ot
Bbixoapl DOsB —‘@ :AI2-1
48 e
ng : RS-485/ RS-485/ @_: %\‘}V '] Merounnc nrasn 24 B
Cgh(ll)] : MP1 RS-232 RS-232 @@:ggg\\ll 7 Cer
) ® oooo )
WXY?Z B1 Al B2 A2

L ] L ]
Wrrepdeiic c MP1 RS-485 (A1, B1, A2, B2)
wm RS-232 (RJ-12)
PucyHok 5.14 — Cxema pacnonoxeHusi U Ha3Ha4YeHUA KNeMM KOHTpornnepa
(BMA Ha 3aA4HIOK CTEHKY Kopnyca)

MpumeyaHune - WHTepcdencbl RS-485 n RS-232 B KkOMMNMAeKT MOCTaBKA He BXOAAT,
MHTepdericHasi Nnarta ¢ pasnuYHbIMU KOMBUHALMSMW UHTEPMENCOB 3aKka3biBAETCS OTAENBHO.
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MpunoxeHne B. Cxembl nogkntoyaeMbix kabenen

MpunoxexHue B
CxeMbl nogkno4vyaeMbIx Kabenew

6P6C
(RJ12)
GND (o6eyaiika DBIF)
6— L 5
s ]
4
2 3
e 2 9876

PucyHok B.1 — Cxema kabens nporpammupoBaHus KC1, Bxoasiwero B
KOMMJEKT NOCTaBKM!

6P6C
(RJI12)

GND (o6evaitka DBIF)
6 —E 5

2 —m8 ——3
1 —2

9876

PucyHok B.2 — Cxema kabens nporpammupoBaHusa KC2

6P6C

(RJ12)
6 =« GND noaknio4aeMoro ycTpoiicTea
2 —————— TX NOAK/0YaEMOr0 YCTPOICTBA
1 =————« Rx Noak/104aemMoro ycTpoiicTea

1 6

PucyHok B.3 — Cxema kabensa gnAa noAknYeHUsA KOHTponsepa kK nopty RS-232

MpumeyaHus
1) Ons nogknoyeHuss MOXeT MCNofb30BaTbCH

npuobpeTaeTcst OTAENbLHO.
2) Kabenb nporpammupoBaHus KC1, Bxogswmii B KOMMMEKT MOCTaBKW, MpegHasHaveH Ans

nopkmtoyenust k MK v He moxeT ObiTb ucnonb3oBaH Ans noakmoyeHns k nopty RS-232 DEBUG
Opyrux yCTPONCTB.

rotoBbii kabenb KC2 «[MNK-MaHenb»,
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Mpunoxenwue I'. HazHayeHne KOHTAKTOB KIIEMMHOW KOMOAKM

MpunoxexHune I
Ha3HayeHue KOHTAKTOB KIIeMMHOM KOJTIOAKU KOHTpoOsepa

Ta6bnwuua I'.1
Homep HasHa4yeHune Homep HasHa4yeHune

KOHTaKTa KOHTaKTa

1 Mutanne (CeTb) (220V) 25 O6wwuin ansa sbixogos 1, 2
(COM1)

2 Mutanune (Cetb) (220V) 26 Beixog 1 (DO1)

3 VCTOYHMK Hanps>keHuss MUHyc | 27 Beixoa 2 (DO2)

24 B (0V)
4 VICTOYHMK HanpsiXXeHus nioc 28 Bobixog 3 (DO3)
24 B (24V)

5 Bxog 1-1 (Al1-1) 29 Bobixoa 4 (DO4)

6 Bxog 1-2 (Al1-2) 30 O6wwuin ansa Bbixogos 3, 4
(COM2)

7 Bxoa R (AI-R) 31 Bbixog 5A (DO5A) (+)

8 Bxog 2-1 (Al2-1) 32 Bobixog 5B (DO5B) (-)

9 Bxog 2-2 (Al2-2) 33 Bobixog 6A (DO6A) (+)

10 Bxog 3-1 (AlI3-1) 34 Bbixog 6B (DO6B) (-)

11 Bxog 3-2 (Al3-2) 35 Bbixog 7A (DO7A) (+)

12 Bxoa R (AI-R) 36 Bbixog 7B (DO7B) (-)

13 Bxog 4-1 (Al4-1) 37 Boixog 8A (DO8A) (+)

14 Bxog 4-2 (Al4-2) 38 Bobixog 8B (DO8B) (-)

15 Bxop 5-1 (Al5-1) 39 MnTaHne gUcKpeTHbIX BXOAOB
1-4(SS1)

16 Bxog 5-2 (Al5-2) 40 AvckpeTHbin Bxog 1 (DI1)

17 Bxog R (AI-R) 41 OunckpeTHbii Bxog 2 (DI2)

18 Bxog 6-1 (Al6-1) 42 OunckpetHbiri Bxog 3 (DI3)

19 Bxop 6-2 (Al6-2) 43 [vckpeTHbin Bxog 4 (D14)

20 Bxog 7-1 (Al7-1) 44 OvckpeTHbin Bxog 5 (DI5)

21 Bxog 7-2 (Al7-2) 45 [vckpeTHbin Bxog 6 (DI6)

22 Bxog R (AI-R) 46 OunckpetHbii Bxog 7 (DI7)

23 Bxog 8-1 (Al8-1) 47 OunckpeTHbii Bxog 8 (DI8)

24 Bxop 8-2 (Al8-2) 48 MnTaHne gucKpeTHbIX BXOAOB
5-8(SS2)
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Mpunoxenwne [. Koabl owmnbok KoHTponnepa

MpunoxeHune [
Koabl olunbok KoHTponnepa

Koabl owmnbok koHTponnepa (paclumgpoBka TEKCTOBOW MHopMauun o6 oimbkax
KOHTpornnepa) npueeaeHsl B Tabnuue [1.1.

Ta6nuua .1 — PacwumdpoBKa TeKCTOBOW MHhopMaLum 06 olimbKax KOHTponnepa

Koa Pacwudpposka OencTBUA nonb3oBaTens
OLIMOKKN OLIMOKKN
OTtcyTtcTBYeT ownbka
0 Mepesarpy3ka npu MoxHo npogonxaTtb paboTy

BKIMKO4YEHUN NUTAHUA

HenpaBurnbHbIM rpaddmk CHUKEHUSA HaANPSXXEHUs
nuTaHus. Bo3amoxHo, meeTcsa annapartHas
npobnema. Mpu HeoQHOKPaTHOM NPOSIBNIEHUN
pEKOMEHAYETCH OTNPaBUTb KOHTPOMEP B PEMOHT

2 Bbixoa n3 sleep

Mpowu3oLuna nepe3sarpyska
3 CTOPOXEBbIM TAaMeEPOM,
06yCrnoBneHHasi 3aB1McaHMeM

MpoeepuTb Nporpammy CoDeSys Ha Hanuyne
owmnbok

Mpou3soLwna nepesarpyska nosnib3oBaTenem
HaXxaTMeM Tpex KHOMOK Ha KnaBuaType
KOHTponnepa nubo nepesarpyska bbina Bbi3aBaHa
13 nporpammbl CoDeSys

4 Soft reset

Mepesarpy3ka No NOSIBNEHNIO CUrHana Ha HoXke
Reset LIM. OToT curHan moxeT 6bITb HaBeaeH
CUNbHON NMOMexol NMBo NapasuTHbIMKU yTeykamm

5 User reset
Ha nnarte (Hanpumep, B Criyyae Hanu4usi Bnaru
BHYTpY Kopnyca). lNpocywnTb KOHTponnep, ecnu
He NoMOoraeT — OTNPaBUTb B PEMOHT
HapylueHue pexnma nutaHusi CXembl
Mepesarpyska no curHany Py P
6 BrownOut KOHTponnepa. MNpun HeoOgHOKPaTHOM NPOSIBIIEHUMN

peKkoMeHayeTCA OTnpaBUTb KOHTPOJI1Eep B PEMOHT

401 Ownbka B3ammogencTems ¢ | ATn owmnbku MoryT BbiTb 0BycrnoBneHbl Nbo
EEPROM owwmnbkon B nporpamme CoDeSys, cBs3aHHOW,

402 | Owwn6ka 3anvcu 8 EEPROM | Hanpumep, co CNMLLKOM YacTbiMy 0GpaLleHnsIMM K

Oowmnb namsatn EEPROM koHTponnepa, nnéo
403 EEJgRKOaJTeHMH s HapyLUeHeM yHKLMiA paboTbl camoro EEPROM.

B nocneaHem cnyyae HeobxoaMmMo OTNPaBUTH
404 | Owwmbka paGotel EEPROM | kontporinep B pemoHT

500 3aronoBok koHdurypauum | Mporpamma CoDeSys B KOHTpONsep 3anucaHa
noBpexaéH HEKOPPEKTHO 1 €€ HeOOX0ANMO OGHOBUTD.

Ownbka B nporpamme CodeSys, co3gaHo
CMULLKOM MHOFO YPOBHEN BIIOXEHHOCTMW Npu
€03[aHnKn Nonb3oBaTernbCkux napameTpos. Ee
Heobxoanmo ycTpaHuTtb. Pa3pelueHo He 6onee 6
YPOBHEW BNIOXEHHOCTU

CnuLwKOM MHOMO YpOBHEMN
501
KOH(purypauum
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Mpunoxenne [. Kogbl owmnbok koHTponnepa

OkoH4aHue Tabnuubi 4.1

Kopn PacwmdpoBka

DevicTBuA nonb3oBaTens
oMnbKHN oMnbKHN

600 Owwunbka BcnomMmoraTenbHOro

OTnpaBuTb KOHTPONEp B PEMOHT
npoleccopa gucnes

Owwmbka BcrnomoraTensHoro
601 | npoueccopa aHanoroblx | OTNpaBUTb KOHTPONNEP B PEMOHT
BXO0B/BbIXO0B

Ownbka B nporpamme CoDeSys npu cosgaHnm
nonb30BaTeNbCKNX NapaMeTpoB, KOTOPYIO
Heobx0AMMO yCTPaHNUTb

1001 [epeBo koHGUrypaumm
COAEPXKUT owmnbKn

Owunbkn ¢ kogom 0...6 ABRSATCA He KPUTUYHBIMK, KHAMUMPYOTCA Ha KKU B
OTNaf04YHOM PeXuMe TOSbKO MO 3anpocy Mofib30BaTeNs U He COMPOBOXAAITCH 3BYKOBON
curHanusauuen. [lepexod B OTNAgOYHbIA  PEXMM  OCYLLECTBRSEeTCS KoMOuHaumen

§E

KHOMOK

Owwnbkn c kogamu Gonmbwmmn 400 sBRATCS KpUTUYHBIMU. PaboTa nporpamwbl
KOHTpOMfepa OCTaHaBNMBAETCS, KOHTPOMMep MepexoauT B Pexum WHAMKaLMM Koaa
oWKnBOK Ha 3KpaHe, COMPOBOXAALMNIACS 3BYKOBOW CUrHanm3aunen.
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Mpunoxenwne E. Kogbl olwmbok nameputens

MpunoxeHne E
Koabl ounbok namepurens

Kogbl owmnbok maMeputens (paclwmdpoBka TEeKCTOBOW MHopmauum o6 owwmbkax

n3MepuTens) npueeaeHsl B Tabnuue E.1.
Ta6bnuua E.1 — PacwumndpoBka TekcToBOM MH(pOopMaLMK 06 oMGKax usmeputens

Kon TekcT Ha XKKU PacwmdpoBka OencTBua nonb3oBaTens
NamepeHHoe BHyTpeHHsIs owmnbka npubopa.
0 | Owwubka nsmepuT | 3HaveHne 3aBegomo | Mepesarpy3ntb Npudop, ecnv He
He BepHO nomoraeT — OTNpaB1Tb B PEMOHT
6 HeT gaHHbIX E:n;eﬂ)aewmjx Mogoxpatb 3...5¢
BkrtounTb COOTBETCTBYHOLLMIA BXOA B
7 | JaTymk OTKNIOYEH | [laTumK OTKIOYEH napameTpe KoHdurypaums \
aHanoroBble Bx \ Tun Bxoga x (x=1...8)
Benuka
Temneparypa
XONOAHOTO cnasi, TemnepaTypa npubopa He
8 |Bbicokas t XC T perucTpupyiowero | COOTBETCTBYET yCrioBUsIM
TemnepaTtypy aKcnnyatauum, — NPUBECTU B HOPMY;
npubopa Ownbka KannbpoBKM, — MPOBECTU
Mana TeMnepaTypa ZaﬂVlﬁpOBKy 3aHogo,
XOMOAOTO 3%, | nouGop. oon e nowioraeT,
9 |Huskas t XC Tl | peructpupytowero OﬁpaTVI';'bCﬂ B PEMOHT ’
Temneparypy
npubopa
HenpaBunbHO ycTaHOBMNEH TUM AaTymKa,
— NPOBEPUTb, YCTAaHOBUTb NPaBUILHO;
[aTymk HeHageXHO NOOKIYEH, —
NpoOBEpPUTb HAOEXHOCTb KPEMeHus
BbluncneHHoe Aatumka, .
a | 3HayeHue BENWKO | 3HAYEHUE CIIULLKOM Ratumk Hencnpasen, — 3amennTe;
BENMKO Oatumk n3MepsieT Temnepatypy Bbilue
ponyckaemown, — BbibpaTtb Apyrow
[artyuk;
AnnapaTtHas owwubka, — nepesanycTuTb
npubop, ecnun He NomoraeT, —
06paTuTbCA B PEMOHT
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Mpunoxenwne E. Koabl owumnbok nameputens

OkoH4aHue Tabnuubi E.1

Koa | Tekct Ha XKKU PacwudpoBka LdencTBusa nonb3oBartens
HenpaBunbHO yCTaHOBMNEH TWN AaTymka, —
NPOBEPUTb, YCTAHOBUTL NPaBUITBHO;
[aTyvk HeHaJeXHO NOAKIYEH, —
NpPOBEPUTb HAAEXKHOCTb KpenmneHns
BbiymcneHnHoe [aTyvKa;
b |3HayeHne mano |3HauyeHue cnUWKoMm | [laTuuk HemcrnpaBeH, — 3aMEHNTD;
marno [aTuvk nsmepsiet TemnepaTtypy Hke
[onyckaemon, — BblbpaTb APYyron AaTyuk;
AnnapaTHas oLmnbKa, — nepe3anycTuTb
npubop, eCnn He NOMOraeT, — 00PaTUTLCS B
PEMOHT
KopoTkoe
3amblkaHue 3aMKHYTbI HAKOPOTKO BXxoAb! Npubopa, —
(naHHas YCTPaHUT;
MHAMKaUMS He HenpaBunbHO NOAKMIOYEH AaT4mK, —
BO3HuKaeT npu K3 | ycTpaHuTh;
C AaT4MKOM Ha HenpaBunbHo BbIGpaH TUM gaTtyvka, —
c KopoTkoe 3am. o
BXOAe Tuna NOMeHsATb in-t;
«Tepmonapa» unu | [latumk HemcnpaseH, — 3aMeHUTb;
«YHUMLUMPOBaHHBI | AnnapaTHas owwmnbka, — nepesanycTuTb
1N OaTymk no npubop, ecnu He nomoraeT, — obpaTnTbLCs B
HanpsXeHWto n PEMOHT
TOKY»)
aT4YVK He NMOOKITIOYEH K
O6pbiB AaT4nKa A A .
(naHHas COOTBETCTBYHOLLEMY BXOAY, - MOAKIMIOUATE;
[aTyvK HeNpPaBUIbHO NMOAKIOYEH, —
MHAMKALMS He .
NOAKIOYUTB MPaBUMBHO;
BO3HUKaET npu
HenpaBunbHo BbIGpaH TN aaTtymka, —
d O6pbiB gatumka | 0bpbiBe o
MOMEHSATh in-t;
«YHUDULMPOBAHHO .
[aTunk HeucnpaseH, — 3aMEHUTb;
ro AaT4mka no
AnnapaTHas oLmnbKa, — nepe3anycTuTb
HanpsXeHnto n
ToKy>) npubop, ecrnv He NoMoraeT, — 00paTUTLCS B
PEMOHT
BHyTpeHHss1 AnnapaTHas owmbka, —
OTtcyTcTBUE CBA3N
e Het cBasu ¢ ALM c ALM nepesanyctutb NpMbop, ecrv He NOMoraet,
— 0BpaTnTLCA B PEMOHT.
He npoBeneHa kanmbpoBka, — NpoBecTn
- KanmbpoBky;
HekoppekTHbIN
. Kanunbposka npoBeaeHa HEKOPPEKTHO, —
f | Owwnbka kanubp. |kanMbpoBOYHbIN .
NPOBECTU KanunbpOoBKY;
Ko PULMEHT

HewvcnpaeH npubop, - 06paTtnTbes B
PEMOHT
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Mpunoxenwne XK. MogknioyeHne TepMmonpeobpasoBaTenelt CONPOTUBIEHUS MO ABYXMPOBOAHON CXeme

MpunoxeHne X
MopkniouyeHue TepmonpeobpasoBaTenen CONPoOTUBNEHUA
no ABYXNpoBOAHOMN CXeme

K1 Kak ykasblBanocb paHee, npumeHsiemble B kadecTBe gatumkoB TC AOMXKHbI
coeanHATbCA € aHanoroBbiMv Bxogamu OBEHTJIK73 no TpexnpoBogHoOm cxeme,
MCMONb30BaHME KOTOPbIX HEWTpanu3yeT BIWUSIHUE COMPOTUBIIEHUS COELAMHUTENbHBLIX
NpoBOAOB Ha pe3ynbTatbl uamepeHus. OgHaKo B TEXHMYECKM OOOCHOBAHHbLIX Cry4vasx
(Hanpumep, korga ycTaHOBKa KOHTposniepa npousBoanTcsa Ha o6bekTax, 060pyaoBaHHbLIX
paHee MpONOXEHHBIMA MOHTaXHbIMWM Tpaccamu) Takoe COeAMHEHME MOXeT ObITb
BbINOMIHEHO M MO ABYXNPOBOAHOW cxeMe. Takoe coeaAnHeHne pekoMeHayeTCsl NPUMEHATb
ANs BbICOKOOMHbIX faTunkos (500, 1000 Owm).

[Mpy ucnonb3oBaHuUM OBYXNPOBOAHOW CXeMbl crnegyeT MOMHWUTb, UYTO MOKasaHusi
KOHTpOnsiepa B HEKOTOPON cTeneHn OyayT 3aBUMCETb OT U3MEHEHUS TeMnepaTypbl cpeabl,
OKpYXKalolen JNUHUI  CBSA3M  «AaTymk-koHTponnep». [Mpumep nogkntodeHuss TC
COMPOTUBIEHMSA K KOHTaKTam «Bxoa1» npvBeaeH Ha pucyHke b.4.

Mpn uncnonb3oBaHWM [OBYXNPOBOAHOW CXeMbl Nepej Hayanom 3JKcniyaTtaumu
KOHTponnepa HeobxoaMMo BbINOMHUTL AEUCTBUS, ykasdaHHble B n. XK.2...2K.8.

K.2 lMpomussecTn nogknwoyeHve  fatyMka N0 ABYXNPOBOAHOM  CxeMe K
COOTBETCTBYIOLLIEMY BXOAY KOHTpOMMepa, aHanorMyHo TOMY, KakK 3TO yKa3aHO Ha
pucyHke b.4.

K.3 TNoakniounTb K NUHUMKM CBA3WM «AATUYUK-KOHTpOmnmnep» (K NpOTUBOMOMOXHbIM OT
KOHTponnepa KoHuam nuHum) BMecto TC marasvH conpotuBneHust tuna P4831 (unu
nofo6HbIN eMy € KnaccoM TOYHOCTH He xyxe 0,05).

)K.4 YcTaHOBUTL Ha MarasumHe 3Ha4yeHue, paBHoe conpoTuerieHnto TC  npu
Temnepatype 0°C (50.000, 100.000 wmnmu 1000.000 Om B 3aBMCUMOCTM OT TUMa
NPUMEHSIeMOro Aartyumka).

XK.5 MNogaTb nWTaHMe Ha KOHTPOMNep W Ha COOTBETCTBYHLLEM KaHane no
nokasaHusiM UMHAMKaTopa 3admKCUpoBaTb BENUYMHY OTKMOHEHWUs TemnepaTypbl OT
3HaveHunsa 0,0 °C. lMonyyeHHOe OTKNOHEHME BCerga AOIPKHO MMeTb MOMOXUTENbHOe
3HayeHne, a BenvuMHa ero OyAeT 3aBMCETb OT COMPOTUBMEHUSA JIMHUM CBA3U «OaT4YMK-
KOHTpOnnep».

)K.6 YctaHOBWTL Ansi [aHHOro pJatymka B napametpe «CwmelleHue Bxopa»
KO3(pPULMEHT KOPPEKUMM pPaBHbIA 3HAYEHUID, 3aCPUKCMPOBAHHOMY MpPU  BbIMOJSTHEHWM
pa6or no n. X.5 (oTknoHeHue nokasaHwi wuHgukatopa ot 0,0 °C), HO B3sTOMYy C
NPOTMBOMNOSOXHbBIM 3HAKOM, T.€. CO 3HAKOM MUHYC.

Mpumep — lNocne nogknioyeHns ko Bxody kaHana TC no ABYXNPOBOAHOW cxeme u
BbINONHeHns pabot no n. XK.5 Ha nHaukaTope 3adukcmpoBaHbl nokadanusa 12,6 °C. Ans
KOMMNeHcauunn ConpoTUBEHUS FIMHWUM CBSA3N B NporpaMmmupyeMom napametpe «CmelueHne
BXOAa» AaTyvka kaHana cnegyeTt yCTaHOBUTL 3HaveHne — 012.6.

>K.7 TpoBepuTb NpaBUNBHOCTb 3aaHNs KOPPEKUMMW; AN 3TOro cnegyet, He U3MEHSs
COMPOTMBIIEHNSA HA MarasuHe, nepeBecTn kKoHTponnep B pexum PABOTA un ybeanTbces,
YTO MOKa3aHWs Ha COOTBETCTBYKOLLEM KaHane uHavkatopa pasHbl 0 °C (c abcontoTHoM
norpewHocTbio He xyxe 0,2 °C). MNpn HeobXxoaAMMOCTH 3TK onepaumun cnepyeT BbINONHUTL
ONSA OCTanbHbIX KAHaNoB U3MEPEHUS.
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MpunoxeHne N. OTcoeanHeHNE KNEMMHbIX KONIOA0K

MpunoxexHne U
OTcoeanHeHUe KIeMMHbIX KONnoaok

M.1 Ona oTcoeauHeHusi knemmHbix konogok OBEH MP1 n RS-485 (knemMmHbIx
konoaok RS-485 moxeT He ObiTb B KOHTPOSIEpe) Ha 3agHel CTeHKe KOHTponsnepa
Heo6X0AMMO BbIMONHUTL CreaytoLlee:

1) OTKMIOYMTb MMTAHUE KOHTPOIEepa U MNOAKMOYEHHbIX K HEMY YCTPOWCTB;

2) NOTSAHYTb KONOAKWN B CTOPOHY OT KOHTpOnmnepa.

N.2 Ons oTcoeguHEHUs] KNEMMHbIX KONMOAOK Ha OOKOBbIX CTEHKax KOHTpornnepa
crneayeT pyKOBOACTBOBATbLCH pUcyHKom .1:

1) OTKMOYMTb MMTAHUE KOHTPOEpa U NOAKMYEHHBIX K HEMY YCTPOWCTB;

2) ecnn K CbeMHbIM Korodkam W pa3bemMaM Ha 3adHel CTEHKe KOHTponnepa
MOAKIMIOYEHbI TMWMHUMA CBHA3W, TO HeobGXOOAMMO OTCOEAUHUTb CbEMHbIE KOMOOKUM C
NOAKMIOYEHHBIMU MMHUSAMWU CBSA3M, MOTSHYB WX B CTOPOHY OT KOHTpOnnepa, a Takke
oTcoeanHnTb kabenu RS-232 ot pasbemoB RJ-12 (pasbemoB RS-232 moxeT He ObiTb B
KOHTponnepe);

3) CHATb 3afHIO KPBILKY KOpnyca, Ans Yero nooyvepefHo BbIBUHTUTL OTBEPTKOW
yeTbIpe BUHTA U3 3aHEeW KpbILku (CM. pucyHok U.1);

4) BbIKPYTUTb NO ABa (PMKCHPYIOLNX BUHTA N3 KaXXO0W KOMOAKW;

5) noppeTe Konodku OTBEPTKOM C ABYX GOKOBbIX CTOPOH W CHSITb B HamnpaBrieHuw,
yKka3aHHOM Ha pucyHke W.1 cTpenkown;

.3 Cbopky npon3BoanTb B obpaTHOM nocrnefoBaTenbHOCTH.
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MpunoxeHne N. OTcoegmHeHne KNeMMHbIX KOFIO4OK

OTcoeauHeHMe KIIeMMHbIX KOJTOAOK C 60KOBbIX CTEHOK KOHTponnepa

PucyHok U1.1 —
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MpunoxeHne K. 3ameHa nHTepgencHom nnaTtbl B KOHTposnnepe

Mpunoxexnune K
3ameHa nHtepcencHon NnaTbl B KOHTponnepe

[na onpegeneHHOCTN, B 4AHHOM MPUIIOXKEHUW NpeanonaraeTcs, YTo B KOHTponnepe
ycTaHoBneHa uHTepdencHas nnata MN73-0 (6asoBas) n Tpebyetca ee 3aMeHUTb Ha
apyryto. Ecnn B koHTponnepe yctaHoeneHa He MWN73-0, n TpebyeTcs ee 3ameHuUTb, TO
AencTeusa OyayT aHanormyHbIMm.

[Ona 3ameHbl UWHTEpdencHonm nnaTbl B KOHTpoONnepe HeobxoAuMO BbINOMHUTL
cnepywollee:

1) OTKMIOYUTL NUTAHNE KOHTPONIEpa 1 NOAKIIOYEHHbIX K HEMY YCTPONCTB;

2) oTcoeguHuTb cbeMHyto konogky OBEH MP1 Ha 3agHew cTeHke KOHTponnepa,
NOTSIHYB ee B CTOPOHY OT KOHTpOMnmnepa;

3) CHATb 3a4HIO0 KPbILWKY Kopryca, AN 4ero MooyepefHO BbIBUHTUTL OTBEPTKON
YeTbipe BMHTa U3 3aHen KpbILkK (CM. pucyHok K.1);

4) BbIBUHTUTL 4 nNNacTUKOBbIX BWHTA U3 wHTepdencHon nnatel MU73-0 u
OTCOEAMHUTL MnaTy OT MEXMNNaTHOro pasbema B HanpaBneHuu, ykasaHHOM Ha pucyHke K.1
CTPErKow;

5) ycTaHOBWTb HOBYK UWHTEpdpencHylo nnaty Ha MecTo CTapoil, npu 3TOM
HeobxoaMMO MPOKOHTPONMPOBaTb, YTOObI BCE KOHTAKTbl MEXMNaTHOro pasbema 6binu
CcoefVHeHbl CO BCEMW KOHTaKTaMu pasbema Ha uHTepdericHon nnare;

BHUMAHMUE! lMpu HenpaBunbHOM ycTaHOBKE MHTEPencHon nnatbl — KOHTponnep
MOXET BbITU U3 CTPOSA NOCIE BKIIOYEHNS €ro NUTaHms.

6) 3aBUHTUTL 4 NNACTUKOBbIX BUHTa B HOBYIO MHTEPdENCHYI0 MnaTy, KOHTPONMpys
ycunue;

7) nepen Tem KaK ycTaHaBnuBaTb 3a4HIO KPbILWKY Kopnyca ee Heobxoanmo
popaboTtaTtb, AnA 3TOro HeobxoAMMO Bbipe3aTb B HEN OKHa NOA pasbeMbl UHTepdencos
RS-232 n RS-485 B cooTBeTcTBUM C Tabnuuen K.1:

8) ycTaHOBWUTb 3aHIOK KPbILLKY KOpMyca, a Takke CbeMHblIe KONoAKM MHTepderncos
OBEH MP1 n RS-485 (ecnn ecTb), MpoBEpMB 4YTO CbEMHblE KONoaku cBo6OAHO
yCTaHaBNMBaKTCA 1 yaansioTca 3 gopaboTaHHOM 3afHen KpbILWKMA Kopnyca, a pasbeémbl
nHTepdencos RS-232 (ecnn ecTb) — cBO6OAHO BXOAAT B OKHA 3a4HEW KPbILLIKY;

9) noo4epeaHO 3aBUMHTUTL OTBEPTKON YeTbipe BMHTA B 3a4HIOK KPbILLKY Kopnyca.
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MpunoxeHwne K. 3ameHa nHTepdencHom nnatbl B KOHTpossepe

Ta6nuua K.1 — [lopaboTka 3agHen KpbILWKK KOpnyca noj pa3beMbl UHTepcencoB

HaumeHoBaHue Cxema nopaboTtok 3agHen BcTpoeHHbIe
nHTepdencHon KPbILWKK Kopnyca (Bbipe3aemMoe OKHO nHTepdencbl
nnaTbl BblAeNeHO YaCTON NYHKTUPHOMW NIUHUEN) (cneBa HanpaBo)
MP1 RS-485/ Rs.48
EEEg), RS 232 RS- 2325/
: OBEH MP1,
nn73-1 otcyTcTByeT, RS-232
MP1_ RS-485/ Rs.4g
BEEg), RS2 s 232/
, 7 == ,
An73-2 Y OBEH MP1, RS-485,
W XYz Bi oTcyTcTRYeT
MP1 RS-485/ Rs.4gs)
] E'E OBEH MP1, RS-232,
nn7s-3 Wxvs RS-232
MP1_ RS-485 Rs.4g3)
— EE =L /]| OBEHMP1, RS-485,
W XYZ BiA7 RS-232
MP1 RS-485/ RS-4g5)
An73-5 OBEH MP1, RS-485,

WXY7 81A1

B2A2

EEEE RS 232 RS-232
=TT

RS-485

NMpumeyaHue — [lopaboTka BbINOMHSETCS MO CXEME, COOTBETCTBYIOLLEN YCTaHaBNMBaeMom
MHTepdeCHON NnaTe HOXOM, ckanbnenem Unu Apyrum nogxoasilimM UHCTPYMEHTOM.
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MpunoxeHne K. 3ameHa nHTepgencHom nnaTtbl B KOHTposnnepe

PucyHok K.1 — 3ameHa uHtepcencHomn nnatbl
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