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BeeneHune

BBepeHue

HacTosilee pykoBoACTBO MO 3Kcnnyatauuy npegHa3HavyeHo Ansi 03HaKkoMneHust 06-
CNyXMBaoLLEro nepcoHarna ¢ yCTPONCTBOM, KOHCTPYKLUeEN, paboTon u TexHudecknum ob-
CrnyXuBaHMeM KoHTponnepa nporpammupyemoro nornyeckoro OBEH MNJIK63 (ganee no
TEKCTY Takke nmeHyemoro «koHTponnep MINK63», «koHTponnep» nnn «MITK63»).

KoHtponnep MNK63 cootBetctBYeT TY 4252-003-46526536-2008 1 umeeT Aeknapa-
unto cootsetcTBua TP TC. lNMpubop nmeeT ceptudumkaT 06 yTBEPXKAEHUN TUNA CPELCTB
M3MEpPEHUN.

KoHTponnep BbinyckaeTcst B pasnunyHbIX UCMONTHEHUSIX, OTNUYAIOLLNXCSH TUMOM BCTPO-
€HHbIX BbIXOLHbIX YCTPOWCTB, MpeAHa3HaYeHHbIX ANs YNpaBfieHUs BHELUHWUMW WCMOMHU-
TENbHbIMU MEXaHU3MaMU U YCTPOWCTBAMM, N Pa3NMNYHBbIMU NINLIEH3MOHHBIMU OrpaHUYEHN-
SIMM Ha pa3mMep nNamsitTn obnacTtv BBOA4a-BbIBOAA Nporpammbl koHTpornepa MJK63.

McnonHeHnio KOHTponnepa CooTBETCTBYET CrneayloLLee ycrioBHOe 0603HavYeHme:

MJTK63-PXXXXX-Y,

roe X — TUM BCTPOEHHOTO BbIXOOQHOMO YCTPOWCTBA.
Y —TUMN  JIMUEH3MOHHOrO  COrMalleHnst Ha  pasvep namatm  obnacTtu
BBO/Ja-BblBOAA.

Tunbl BbIXOAHbIX YCTPOWUCTB X:

P — pene anekTpomMarHuTHoe;

K — onTtonapa TpaHaucTopHas n-p-n-tuna;

C — onTonapa cMMUcTOpHas;

T — BbIX0OA4 ANS YNPaBreHUs BHELLHUM TBEPAOTENbHBIM perne;

U — undpoaHanorosein npeobpasoBaTenb «napameTp — Tok 4...20 MA»;

Y — undpoaHanorosbivi npeobpasoBartens «napameTp — HanpskeHue 0...10 B».

Tun NUUEH3MOHHOro OrpaHNUYeHUs Ha pasMmep NaMmATU o6nacTu BBoAa-BbIBOAA:

L — uckycctBeHHoe orpaHunyeHue B 360 Ganr;
M — orpaHnyeHmne B 600 GanrT.

MpumevaHusa

1 Kontponnep TJIK63 mMmeeT B CBOEM COCTaBe LIECTb BCTPOEHHbIX BbIXOAHbIX
YCTPOWCTB, MOXET KOMMIeKToBaTbCsl, N0 TpeboBaHMIo 3aka3uuka, BbIXOOHbIMM
YCTPONCTBaMM OZHOMO MMM PasfnyHblX TUNOB. TpebyemMble YCTPOMCTBA AOMKHbI
ObITb NepeyncrneHbl Npu 3akase KOHTPOmnepa C yKkasaHWeM KOHKPeTHbIX Tvna u
MeCTa MOHTaxa BbIXOAHOro yCTPONCTBA.

2 [lepBbiM BbIXOAHBIM YCTPOWCTBOM BCeraa AOMKHO ObITb pene.

Mpvmep 3anucy 0603HaYeHUs1 KOHTposepa B AOKYMEHTaUun Apyroi npoaykumu, rae
OH MOXeT BbITb NPUMEHEH:

MporpaMmMupyembin noruyeckunn koutponnep MNIK63-PPPPYY-L
Mpvmep cokpalleHHoro 0603HavYeHUs KOHTPONJiepa Npu ero 3akase:
NINK6é3-PPPPYY-L
3



BeeneHune

YKasaHHbIN NpyMep COOTBETCTBYET KOHTPOSNEepy, OCHALLEHHOMY B KayecTBe BbIXOA-
HbIX YCTPOWCTB YeTblpbMS dneKkTpoMarHuTHeIMK pene (Bbixodbl 1, 2, 3, 4) n asyma LIAM
«napameTp — HanpsbkeHue 0...10 B» (Bbixogbl 5, 6), orpaHnyeHne obnacti BBoga-BbIBOAA

360 6anrT.

[ns 3akasa 4OCTYMHbI crieaytoLne UCNoSTHEHUS npm6opa:

MNJK63-PPPPPP-L;
MJK63-PPPPPP-M;
MNNK63-PPPPUN-L;
MNIK63-PPPPUN-M;
NNK63-PUMUUN-L;
NNK63-PUNNNN-M;
MJIK63-PPPPYY-L;
MIK63-PPPPYY-M;
MIK63-PYYYYY-L,;
MNNK63-PYYYYY-M.

BHumaHue! [Ina 3akasa gpyrmx HabopoB BbIXO4OB HeOb6XxoaMMo obpaliaTbCs B rpyn-
ny TexHW4yeckon noppepxku no TenedoHy (495) 221-60-64 nnn anekTpoHHOMY agpecy

support@owen.ru.

MpumeyvaHue — ViHdopmaumsa o pasmepe obnactv namsaT BBoAa-BbiBOAA M ee pac-
npepenexHun cogepxutcs B pasgene «KoHdurypuposaHne obnactu Beoaa-sbiBoaa MINK»
pykoBoacTBa nonb3oBaTens «llporpaMmmumpoBaHne NporpaMMUpyeMbiX FOMMYECKUX KOH-
Tponnepoe OBEH TMJIK63 n TMJIK73», pa3melleHHOro Ha KOMNaKT-4MCKe, BXOOALLEM B
KOMMNIEKT NOCTaBKM KOHTpOMnepa.

VlcnonbsyeMble TePMHUHbI U COKpalleHnsA

AWG

CoDeSys

Modbus

POU

Retain-namsaTb

(American Wire Gauge) — amepuKaHCKWIA CTaHAapT TUMo-
pa3MepoB MefdHbIX MPOBOAOB, B KOTOPOM WX reomMeTpuye-
ckue pasmepbl (OnameTp npoBoga) obosHayaeTca umndpo-
BbIM kogom oT 1 go 50.

(Controllers Development System) — nporpamMmmHoe oGecne-
YeHWe, cneuvanu3MpoBaHHasi cpefa NpPOrpaMMMpoBaHMUs
TNOTMYECKUX KOHTpOmMnepoB. ToproBass Mapka KoMMnaHuu
3S-Smart Software Solutions GmbH.

OTKpbITbIA NPOTOKON obMeHa no cetn RS-485, paspaboTaH
KomnaHuen ModiCon, B HacToSALWMI MOMEHT NoaaepXxmnBaeT-
cs He3aBMCUMOomn opraHusaumen Modbus-IDA
(www.modbus.org).

(Program Organization Unit) — nporpaMMHbI KOMMOHEHT
CoDeSys: nporpamma, @YyHKUMA WU YHKLMOHANMBHBIN
6nok.

3HEeproHesaBucUMasi NamsTb ANS XpaHeHUs 3HavyeHun Re-
tain-nepemMeHHbIX NONb30BaTENBLCKOW MPOrpamMmmel.

4



BeeneHune
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nepeMeHHble MOMb30BaTENbCKOW NPOrpaMMbl, 3HaYeHUs]
KOTOPbIX COXPaHSIOTCH NPU BbIKMIOYEHUN MUTAHNA KOHTPOI-
nepa.

aHanoro-undpoBoy NnpeobpasosaTtensb.

BbIXOAHOE YCTPONCTBO.

XNOKOKPUCTaNMYeCKnin MHAMKaTop.

(PLC-Configuration) — pegaktop CoDeSys, B koTOpom onpe-
JensieTcs cocTaB anmnapaTHbIX CPeAcTB, a Tak e Mpou3Bo-
AWTCA HacTponKa NnapamMeTpoB BBOAA/BbIBOAA.

HOMUHanbHasA cTaTuyeckas xapakTepucTuka.
HOPMAaTUBHO-TEXHUYECKas AOKYMEHTaLus.

nepcoHanbHbIN KOMMNBIOTEP.

nNporpaMMmpyembiin MOTMYECKNA KOHTPOMep.

nporpaMMHoe obecrneyeHue.

nporpammMa, cosfaHHas B cpege CoDeSys nonb3osatenem
KOHTpomnnepa (UM nuuUoM, NPOU3BOASLLMM €ro HavarbHoe
nporpaMMmpoBaHue).

pykoBoACcTBO Monb3oBatens «[lporpammupoBaHve npo-
rpaMMmupyemblx norndeckux koHtponnepos OBEH [MIKG63 n
MIK73».

PYKOBOACTBO MO 3KCMyaTaumu.

Tepmonapa (npeobpasoBaTesib TEPMOINEKTPUHECKNN).
TEPMOMETP COMPOTUBMEHMS.

undpoaHanoroBblvi NpeobpasoBaTers.

(Target-cpaiin) — dparn unmn Habop cainos, NOCTaBNSEMbIX
npousBoguTenem, coaepxawmii nHopmaumio o pecypcax
KOHTpOnnepa, KonMyecTBe BXOOOB W BbIXOAOB, MHTepden-
cax u 1.4. iHctannnpytotcs B CoDeSys ans coobuenns en
OaHHOW nHopmauun.

ANS U3MepuTEnbHbIX CUrHamNoB, Mofly4yaemblX OT MeXaHuye-
CKMX KOHTaKTOB KOMMYTALMOHHOW annapaTtypbl, Hanpumep,
pene, KHOMOK, BbIKMovaTenen u ap.

AN M3MEPUTErNbHBIX CUIHarnoB, NonyyYyaeMbIX OT 3NEKTPOH-
HbIX YCTPOWCTB NepeKNioyYeHnsl, HanpuMmep, ABYXNPOBOOHbIX
nepeknovaTenemn.

YeroBeKO-MalLMHHbIA MHTEPdENC.

KaTeropusa ncnonb3yemon Harpyskm (no FOCT P 50030.1-2000) ans tTunmnyHon obna-

CTN NpUMEHEHNA:

AC-15 — anst nepemMeHHoro Toka: ynpasneHue anekTpoMarHUTHbIMW Harpyskamu;
DC-13 — onst NOCTOAHHOTIO TOKa: ynpaBrieHue SrieKTpoMarHTaMmm NoCTOAHHOMO TOKa.



BeeneHune

1 HasHauyeHue koHTponnepa MJIK63

KoHTponnep npegHasHayeH AN CO34aHWs CUCTEM aBTOMAaTM3VMPOBAHHOMO ynpasne-
HWUSI TEXHOMNOrMYeckMM obopygoBaHMEM B SHEPreTuKe, Ha TpaHCMnopTe, B T.4. XenesHoao-
POXHOM, B PasfuyHbiX 06nacTsx NPOMbILLNEHHOCTU, XUIULLHO-KOMMYHaNbLHOTO U Cerlb-
CKOro X03sIMCcTBa.

KoHTponnep MoxeT OblTb NPUMEHEH HA MPOMBILLNEHHbIX OObEKTAX, MOAKOHTPONbHbIX
OCITAH.

Jloruka pabotbl MJIK63 onpepenseTca notpebutenem B npouecce NporpaMMmupoBa-
HMA KoHTponnepa. [lporpammMupoBaHWe OCYLLECTBNSIETCS C MOMOLLbO NPOrpaMMHOro
obecneveHnss CoDeSys 2.3. [Npu aTOM nogaepXxvBalTCca BCe A3blKM MPOrpamMmMmnpoBaHuns,
ykasaHHble B MOK 61131-3.

[okymeHTauMa Mo nporpamMMpPOBaHMIO KOHTpornepa u pabote C nporpammHbIM
obecneyveHnem CoDeSys npmBeaeHa Ha KOMNAKT-ANCKE, BXOASLLEM B KOMMMEKT NOCTaBKU.

KOHTponnep MOXeT BblTb MCNOMNb30BaH Kak:
cneuyann3MpoBaHHOE YCTPOWUCTBO yNpaBreHns BbiAeNeHHbIM NTOKann30oBaHHbIM
0OBEKTOM;

—  YCTPOWCTBO MOHUTOPWMHra IOKannM3oBaHHOrO OoObeKTa B COCTaBE KOMIMIEKCHOW
WHOPMALMOHHON CeTH;

—  crneuvanusanpoBaHHOE YCTPOWCTBO YNpaBieHWUs U MOHUTOPWHIa rpynnon nokanu-
30BaHHbIX 0OBLEKTOB B COCTaBE KOMMIEKCHON MHGOPMALIMOHHOW CETU.

B koHTponnepe peanusoBaHbl cnepywuimne (byHKLI,VIVIZ

—  BbINOMHEHME NONb30BaTENbCKOW NporpamMmmMbl paboTbl KOHTponnepa (Co3gaHHoNW B
cpene «CoDeSys 2.3»);

—  CHAATME U3MEPEHHbIX 3HaYEeHUI CO BCTPOEHHbIX aHanoroBbiX W ANCKPETHbLIX BXO-
[OB C nocrieayloLen nepegayen nx B Nonb3oBaTeNbCKYO Nporpammy;

—  ynpasneHue BCTPOEeHHbIMY BY KoHTponnepa u3 nonb3oBaTernbCKon nporpammbl;

—  pacwmpeHue Konu4yecTBa BbIXOAHbIX YCTPOWCTB C ncnons3osaHunem mogyns MP1,
NOAKINI0YaEMOro K KOHTPOMMEepy no cneunansHOMy nHTepdency;

—  0OMeH gaHHbIMK No nHTepdencam RS-485 n RS-232;

— oTOOpaxeHne CUMBOIbHbIX AaHHbIX, POPMUPYEMbIX B MOMb30BATENLCKOW MNpO-
rpamme, Ha XKKU;

—  OTCYeT peanbHOro BPEMEHU BCTPOEHHbIMU YacamMu C aBTOHOMHbBIM MCTOYHUKOM
nuTaHus;

— HacTponka napameTpoB (PYHKLMOHMPOBAHUSA BCTPOEHHbIX BXOAOB, BbIXOAOB U
npoyero nepudgepunHoro obopynoBaHMsA KOHTpOMepa U CoXpaHeHue 3HayveHuin
KOH(UIypaLMOHHbIX napameTpoB B 3HEProHe3aBMCMMOMN namsaTu:
— U3MEHEeHMEe 3HaYeHUN KOHMUrypaumoHHbIX NapamMeTpoB KOHTponnepa Ha

KK ¢ nomoLLbio BCTPOEHHOW KraBuaTypbl;
— M3MEHeHVe  3HayeHW napameTpoB U3  cpedbl  NpPorpaMMmMpoBaHMUSA
CoDeSys.



2 TexH

n4eckne XxapaktepucTtnkn n ycnoBua akcnnyartaymm

2 TexHu4yeckue XapakKTepucTukun n ycnoBusa akcnnyatauuum

2.1 TexHu4Yeckue xapakrepu

CTUKM KOHTpoOnnepa

OCHOBHblE TEXHUYECKME XapaKTepucTuku koHTpornepa MJIK63 npuBeneHsbl B Tabnu-

uax 2.1 - 2.3.

Ta6nuua 2.1 — O6wmMe TeXHUYECKMUe XapaKTepUCTUKH

HaunmeHoBaHue

| 3Ha4veHue (cBoMCTBA)

MutaHue

HanpsikeHue nutaHus, B
NOCTOSIHHOIO TOKa
nepemeHHoro Toka (47...63 ')

ot 150 go 300 (HomuHanbHoe 230)
ot 90 po 264 (HomuHanbHoe 120/230)

MoTpebnsaemas MOLLHOCTb, He bonee

NSt TOCTOAHHOrO TOKa, BT 12
0515 nepeMeHHoro Toka, BA 18
MyckoBon Tok, A, He Bonee
— npv HanpsbkeHun 90 B 4,2
— npu HanpsbkeHun 230 B 13
— npv HanpsbkeHun 264 B 20
[nnTenbHOCTb NepexodHoro Npouecca, Mc,
He bonee
— npw HanpsbkeHun 90 B 2
— npw HanpsbkeHun 230 B 15
— Npu HanpshxeHun 264 B 15
MapameTpbl BCTPOEHHOTNO BTOPUYHOIO MC-
TOYHWUKA NMUTaHUSA
BbIXOOHOE HanpsxeHue, B 24+3
TOK, MA, He Bonee 180*
LUundpoBbie (AUCKpeTHbIE) BXoAbl
KonnyectBo BXx00B 8
Tun Bxogos rno NOCT P 51841-2001 Tn2
HanpsbkeHue nuTaHna Bxogos, B 24+3

MakcumanbHbI BXOOAHOW TOK AMCKPETHOro
BXxoga, MA He Gonee

9 (npu HanpspkeHun NuTaHus 27 B)

YpoBeHb CUrHana «JsiIorm4eckon eanHnLLbI»
AN NOCTOSIHHOMO HanpshxkeHus, B (Tok B
uenm)

12...27 (He meHee 4,5 MA)

YpoBeHb curHana «norm4eckoro Hyns» Ans
NOCTOSIHHOIO HanpsxeHusi, B (Tok B uenu)

0...4 (He bonee 1,5 MA)

MuHuManbHas OnMTEeNnbHOCTb nMnynbca,
BOCNpHMMaemMoro sxogom, mMc

5

MakcumanebHas 4acToTa curHana, nogasa-
€MOro Ha AUCKPETHbIN BX0S,

50 Ny (Npu ckBaKHOCTH 2)

MpumeyaHue - * INpu npesbILLEHUN TOKa, HaNpUMep, BCreacTBUe KOPOTKOro 3amblKaHus,

JornyckaeTcs nepesarpyska KOHTporiepa.




2 TexHWYEeCKMe XapaKTepUCTVKL U YCIIOBUS SKChyaTaumm

MpopomkeHne Tabnuubi 2.1

HaunmeHoBaHue

3Ha4veHue (cBoMCTBA)

Mogkntovyaemble BXOAHbIE yCTpOIZCTBa

— KOMMYTaLUUWOHHbIE YCTPONCTBA (KOHTaKTbI
KHOMOK, BbIKINOYaTenemn, repkoHoB, pene u
T.N.);

— [aTYMKK, UMEIOLLME Ha BbIXOAE TPaH3u-
CTOp p-N-p—Tuna C OTKPbITbIM KONMEKTOPOM;
— ANCKpEeTHble curHanbl 24 + 3 B

[ManbBaHMYyeckasa pasBs3ka

pynnoeas (no 4 Bxoga B rpynne:
1-4 n 5-8)

aﬂeKTpVILIeCKaﬂ NPOYHOCTb n3onsauuun, B

1780 (mexay rpynnamu v gap. uensmm)

AHanoroB

bleé BXOoA4bl

KonnyecTBo aHanoroBbix BXO40B

8

Tun nogkniovaemblx aT4YMKOB

TC, T, yHUpMLMpPOBaHHbIE CUTHAmbI TOKa
WITW HanpshXXeHus, cMm. Tabnuuy 2.2

MonHoe Bpems Npeobpa3oBaHMs BXOLHOMO
curHana:

— TC, cek, He bonee

— TIM c BKHOYEHHOW KOMMEHcauMen Xxo-
NOAHOro cnasi, AaT4Mku C YHUULMpPOBaH-
HbIMWU CUrHanamu MOCTOSIHHOIO Hanpsixe-
HWSA U TOKa, Cek, He bonee

0,8

0,4

Mepwvop BbIGOPKM AN 8 BXOOOB:

— TC, cek, He bonee

— TN » pgatuMkm ¢ YyHUULMPOBAHHBLIMA
CcurHanamMu MOCTOSIHHOMO  HamnpsKEHUS U
TOKa, CeK, He bonee

6,4

3,2

Mpegen ponyckaemon OCHOBHOW npuBe-

AEHHON NOorpeLuHoCcTy Npu usmepeHun, %:

-Tn

— TC u paTtuukm ¢ yHUDULMPOBAHHBLIMA
CUrHanamu MOCTOSIHHOMO — HamMpsPKEHUs
1 ToKa

0,5

+0,25

HononHuTenbHasi npuBedEHHas MoOrpeLl-
HOCTb, Bbl3BaHHasi M3MEHeHWeM Temnepa-
Typbl OKpyXalLen cpeabl B npegenax pa-
6o4yero amanasoHa, Ha kaxgple 10 rpagy-
COB, OT Mpeaena OCHOBHOW MPUBEOAEHHOW
norpewHoctu, %

0,5

PaspsigHocTb ALMM, 6ut

15

MeTog npeobpasoBaHus

YA (curma-gensTa npeobpasoBaHue)

MeToa NHeapusaumm

BHYTPEHHWI, NONUHOMamu 3 nopsiaka




2 TexHWYEeCKMe XapaKTepUCTVKL U YCIIOBUS SKCnyaTaumm

MpopomkeHne Tabnuubi 2.1

HanmeHoBaHue

3Ha4veHue (cBoMCTBA)

BxogHon nmnepaHc:

— TC, kOM, He meHee

— T » pgaTuMkn C YyHUPUUUMPOBAHHLIMU
curHanamm  MOCTOSIHHOTO  HanpshKeHus,
KkOM, He MeHee

— [OaTyvku C YHUPUUMPOBAHHLIMU CUrHa-
namMu NOCTOSIHHOro Toka, Om

100

100

100,0 = 0,1 (BHELLUHWUIA LLYHTUPYIOLLIMIA
pesncTop)

CTeneHb nogaBneHusi moMex obwero suaa
c yactoton 50, ob

80

OuckpeTHble BbIXoAbl (KOHTaKTbl aNIeKTPOMarHMTHbIX perne)

Konnyectso peﬂeﬁHbIX BbIXOAHbIX KaHal0B

oT 1 go 6 (Bbixogsl DO1...DOG)

"anbBaHM4eckas pa3Bda3Ka

nHgnsmngyanbHas

aﬂeKTpVILIeCKaﬂ NPOYHOCTb n3onauuun, B

1780

MakcumanbHbIn TOK, KOMMYTUPYEMBbIA KOH-
TakTamu pene, A, He 6onee

— 1 (BNS nepeMeHHOro HanpsikeHuss He
6onee 250 B n cos ¢ > 0,4 — Harpyska Ans
kateropum ucnonb3oBanmss AC-15 no
FOCT P 50030.1-2000).

— 4 (oNs NepeMeHHOro HanpshkeHus He
6onee 250 B u cos ¢ > 0,8 — Harpy3ka Ans
kateropum ucnonb3oBaHuss AC-15 no
FOCT P 50030.1-2000).

— 4 (@nsa NOCTOSIHHOTO HanpsbkeHns He Gonee
100 B — Harpyska Anst Kateropum ncnons3osa-
Hus DC-13 no TOCT P 50030.1-2000)

BpeMsi nepeknioyeHnst KOHTaKToB pene u3
cocToAHus «nor. O» B «nor. 1» u obpaT-
HO, MC, He Gonee

50

MexaHuueckuii pecypc pene, LUKINOoB nepe-
KMioYeHUs!, HEe MeHee

— 300 000 npn mMakcuMarnbHOW KOMMYTUPY-
€MOMW Harpyske;

— 500 000 npu KOMMyTauuW Harpysku me-
Hee MorioBMHbI OT MakcMMalbHOM

OnckpeTHble BbiXxoAbl (OHTOnapr TPAH3UCTOPHbIE n-p-n—TMna)

KonnyecTtBo BbIXOAHbIX KaHanoB

ot 1 go 5 (D02...D06)

["anbBaHMyeckas pasBs3ka

MHavemayansHas

aﬂeKTpVILIeCKaﬂ NPOYHOCTb n3onsauuu, B

1780 B o1 cxembl npubopa;
500 B mexay Bbixogamu

MakcumarnbHbI KOMMYTUPYEMBIN TOK, MA,
He Gonee

400 (npy HanpskeHun He Gonee 60 B nocrto-
SIHHOTO TOKAa — Harpyska [Ansi KaTeropum wuc-
none3osaHns DC-13 no TOCT P 50030.1-2000)

Bpems nepekntoyeHns Bbixoda U3 COCTOS-
Hua «nor. O» B cocTtosiHMe «nor. 1» n 06-
paTHo, Mc, He 6ornee

20 (Bbixogbl DO2...DO6)




2 TexHWYEeCKMe XapaKTepUCTVKL U YCIIOBUS SKChyaTaumm

MpogomkeHue Tabnuubi 2.1

HanmeHoBaHue

| 3Ha4yeHue (cBoMCTBA)

[OuckpeTHble Bbixoabl (0

nTonapbl CUMUCTOPHbIE)

KonnyecTtBo BbIXOAHbIX KaHanoB

ot 1 go 5 (D0O2...D06)

"anbBaHM4eckas pa3Bda3Ka

NuaneuayansHas

SﬂeKTpI/ILIeCKaﬂ NPOYHOCTb N30NALNN, B

1780 B o1 cxembl npubopa;
500 B mexay Bbixogamu

MakcumanbHbI KOMMYTUPYEMBIA TOK, MA,
He bonee

50 (npw HanpsbkeHun He 6onee 300 B nepe-
MEHHOrO TOKa — Harpyska a5l KaTeropum uc-
nonb3oBaHunst AC-15 no MOCT P 50030.1—
2000)

BpeMs nepekntoyeHuss Bbixoda M3 COCTOS-
HusA «nor. O» B cocTosiHne «nor. 1» n 06-
paTtHo, Mc, He Bornee

20 (BbIxogbl DO2...DO6)

OuckpeTHble BbIxoAbl (BHeLIHee TBepAoTenbHoe pene)

KonnyecTtBo BbIXOAHbIX KaHanoB

ot 1 go 5 (D02...D06)

"anbBaHM4eckas pa3Bda3Ka

oTcyTCcTBYET

BbixogHoe HanpsixeHue, B

oT 4 o 6, B 3aBUCKMOCTM OT CONPOTUBIE-
HUS Harpysku

MakcumanbHbI BbIXOQHOW TOK, MA, He 6o-
nee

50 MA

Bpems nepeknoyeHns Bbixoga U3 COCTOSI-
HusA «nor. O» B cocTosiHMe «nor. 1» n 06-
paTtHo, Mc, He Bonee

20 (Bbixogel DO2...DO6)

AHnanoroBsble Bbixoabl (LAl «na

pameTp — HanpsikeHue 0...10 B»)

KonnyecTtBo BbIXOAHbIX KaHanoB

ot 1 go 5 (D02...D06)

"anbBaHM4Yeckas pasBsiska rpynnoeas
AnekTpryeckas NPoYHOCTb M3onsaumm, B 1780 B
[nanasoH BbixogHoro curHana, B ot 0 go nntoc 10
Conpotusnexue Harpysku, Om, He meHee 2000
Mpenen ocHOBHOWM NpUBEAEHHOM NorpeLu-

HocTH, % +0,5
[ononHuTenbHasa npuBefeHHasn norpeLu-

HOCTb, BbI3BaHHasl UBMEHEHMEM TeMMNepa- 0,5
TYpbl OKpYXXatoLLlen cpebl B npeaenax pa-

6ouero guanasoHa, Ha kaxable 10 rpagy-

COB, OT npegena OCHOBHOW NpuBeeHHON

norpewHocTn, %

PaspsagHocTb LIAM, 6ut 10
3HayeHne HaMMeHbLUEro 3HavaLlero pas-

psga, mB 9,76
MakcumarnbHasi eMKOCTHas Harpyska, MK,

He bornee 1,0
BbixogHoi nmneganc, Om, He 6onee 1
MonHoe Bpems Npeobpa3oBaHMs BbIXOOAHO-

ro curHana, Mmc 100
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2 TexHWYEeCKMe XapaKTepUCTVKL U YCIIOBUS SKCnyaTaumm

MpoaomkeHue Tabnuubi 2.1

HanmeHoBaHue

3HayeHue (cBoMCTBA)

Hal'lpﬂ)KeHI/Ie BHeLWIHero NCTo4YHnKa nmta-

Hus, B ot 15 no 27
MoTpebnsemsbin TOK, MA, He bonee 10
HenuHenHocTb BbIxogHOro curHana, %, He

oonee 0,45
Mynbcaums BxogHoro curHana, %, He 6o-

nee 0,05

AHnanoroBsbie Bbixoabl (LAl «<napameTp — Tok 4...20 MA»)

KonnyecTtBo BbIXOAHbIX KaHanoB

ot 1 go 5 (D02...D06)

"anbBaHM4Yeckas pas3Bsiska MHAMBMAYanbHas
AnekTpuyeckas NPovYHOCTb M3onsaumm, B 1780 B

[nanasoH BbIXO4HOro curHana, mA ot 4 go 20
ConpoTtusneHue Harpy3ku, Om, He 6onee 900
Mpenen ocHOBHOWM NpUBEAEHHOM NorpeLu-

HocTH, % +0,5
[ononHuTenbHasa npuBefeHHasn norpeLu-

HOCTb, BbI3BaHHasi UBMEHEHMEM TeMMNepa-

Typbl OKpY>KatoLLel cpeabl B Npeaenax pa- 05
6ouero guanasoHa, Ha kaxable 10 rpagy- ’
COB, OT nNpegena OCHOBHOW NpuBeeHHON

norpewHocTtn, %

PaspsagHocTb LIAM, 6ut 10
3HayeHne HaMMeHbLUEro 3HavaLllero pas-

psga, MKA 11,72
MakcumanbHas MHOYKTUBHas Harpyska,

MkI'H, He Gonee 50
BbixogHoi nmneganc, MOmM, He meHee 10
MonHoe Bpems NpeobpasoBaHMs BbIXOOAHO-

ro curHana, Mmc 100

Hanpﬂ»(eHme BHELLUHEro UCTOYHMKa NuTaHus, B

oT 15 g0 27, nuTaHMe OT TOKOBOW NeTnun

HennHenHocTb BbIxogHOro curHana, %, He
bonee

0,41

Mynbcauus BxogHoro curHana, %, He 6onee

0,05

UHTepdencbl cBA3M (QononHuTenbHbIe NapamMeTpbl cM. Tabnuyy 2.3)

WHTepdenchl RS-485, RS-232
Pexum paboTbl MHTEpPEENCOB Master, Slave
RS-485 Konuuectso 1
anbBaHM4eckas pasBsska MuguneugyanbHas
AnekTpuyeckas NpoYHoOCTb, B 1780
RS-232 Konuuectso 1
anbBaHM4eckas pas3Bsi3ka MHgusuayansHas
AnekTpuyeckas NpoYHoOCTb, B 300
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2 TexHWYEeCKMe XapaKTepUCTVKL U YCIIOBUS SKChyaTaumm

OKOHYaHue Tabnuubl 2.1

HanmeHoBaHue

3HayeHue (cBoMCTBA)

Pecypcu U gonosnHuTeribHoe OGOPyAOBaHVIe

LleHTpanbHbI npoueccop

RISC-npoueccop Ha 6ase sgpa ARM-7, 32
paspsga, 50 My

Pa3wmep Retain-namsatu (EEPROM), 6ant 448
O6bem onepaTMBHOM NaMATU ANs XpaHe-

HWUSI NEPEMEHHBIX Nporpamm, kb 10
Ob6beM NamsATU XpaHeHUsi Nporpamm, ko 280

O6bem namsaTu BBOAa-BbIBOAA, OanT

600 gnga MNJK63-M
360 gnsa MJIK63-L

MuHMManbHOe BpeMsi BbINOJTHEHUS LKA
MJIK, mc

1

Yacbl peanbHoro Twn anemeHTa nu-
BpeMeHun TaHus nutuesbin, CR2032

Pecypc, net 7

EmkocTtb, MAY 210

MorpelwHocTb To4-

HOCTM X04a, CeK B 3

CYTKM, He Bonee
BcTpoeHHbIv Yacrora, Iy, Ot 10 po 15 000, HacTanBaeTcs B Npo-
3BYKOBOW rpaMmMe KoHTpornsnepa
many4yarernb "pomkocTb, 16 70 (npw vacTote 3200 N'y)

MoakntoyeHe BHELLHMX AOMNONMHUTENbHbIX
AVNCKPETHBIX BbIXOAHBIX YCTPOWCTB Yepes
npm6op MP1 (nogknto4aemsblin No BHYTPEH-
HeW LWnHe)

8 wryK

AneMeHTbl YenoBeKO-M

alWMHHOro nHTepdenca

Twvin gncnnesa

TekcToBbIi MOHOXpPOMHBLIN XKKW ¢ noaceeT-

KoM
KonuyectBo 3HakoMecT (CMMBOJIOB) 2x16
KonnyectBo KHOMOK 6

O6uwue cBeaeHus

Twn kopnyca B popM-chakTope noa aBTo-

ans kpennexus Ha DIN-peliky wvpu-

MaTHbIN LWUT HOW 35 MM
FabapuTHblE pasMmepbl, MM (157x86x58)+1
Macca, kr, He bonee 0,5
CreneHb 3alumTbl KOpnyca (CO CTOPOHbI IP20
nuueson naHenu) no FOCT 14254-96

CpegHsis HapaboTka Ha OTkas, M 100 000
CpegHuii cpok cnyx6bl, net 8

12




2 TexHWYEeCKMe XapaKTepUCTVKL U YCIIOBUS SKCnyaTaumm

Ta6bnuua 2.2 - Ucnonb3yemble Ha BXoAe NepBUYHbIe NpeobpasoBaTenu (AaT4ymkm)

HanmeHoBaHue

AOvnana3oH
U3MepeHun

3HavyeHue
eaAVHULbI

mnagLwero
paspsaga

Mpepen ocHoBHOM
npuBeAeHHOMN Nno-
rpewHocTn, %

TepmomeTpbi conpoTuBneHusi no FOCT P 8.625-2006 nnu Tepmonpeo6pasoBaTtenu
conpotusneHusa no NOCT 6651-94

Pt 50 (o’=0,00385 °C™) —200...+750 °C 0,1°C

50 M («=0,00391 °C™) —200...4+750 °C 0,1°C

Cu 50 (a=0,00426 °C™) -50...+200 °C 0,1°C

50 M (0=0,00428 °C™) -190...+200 °C 0,1°C

Pt 100 (0=0,00385 °C™) —200...4+750 °C 0,1°C

100 M (a=0,00391 °C™) —200...+750 °C 0,1°C

Cu 100 (0:=0,00426 °C™) 50...+200 °C 0,1°C 0,25
100 M (0=0,00428 °C™") —190...4200 °C 0,1°C

Pt 500 (0=0,00385 °C™) —200...+650 °C 0,1°C

500 M (2=0,00391 °C™) —200...+650 °C 0,1°C

Pt 1000 (2=0,00385 °C'1) —200...+650 °C 0,1°C

1000 MM (2=0,00391 °C™") —200...+650 °C 0,1°C

Ni 1000 (¢=0,00617 °C™) —60...+180 °C 0,1°C

TepmoanekTpuyeckue npeobpasoBatenu no FOCT P 8.585-2001
TXK (L) —200...+800 °C 0,1°C 4105
TXA (K) —200...+1300 °C 0,1°C '
YHudmumpoBaHHble curHansl no FOCT 26.011-80

TokoBbIl 0... 20 MA 0...100 % 0,1 %

TOKOBbIN 4... 20 MA 0...100 % 0,1 % 025
TokoBbIN 0... 5 MA 0...100 % 0,1 %

HanpsbxeHus 0...1 B 0...100 % 0,1 %

Pe3ncTUBHbIE gaTYUKM

pesucTtuBHbIn (40... 900 Om) 0...100 % 0,1 Om +0.95
pesucTtuBHbIn (0,04... 2 kOm) 0...100 % 0,1 Om '

MpumeyvaHusn

*) o — TemnepaTtypHbI KoadpduumneHT TC — OTHOLLIEHWE pa3HMLbl COMPOTUBIIEHUIA AATYM-
Ka, namepeHHblx npu Temnepatype 100 n 0 °C, k ero conpoTUBEHUIO, n3mepeHHomy npu 0
°C (Ro), oeneHHoe Ha 100 °C n okpyrneHHoe A0 NATOro 3Haka nocre 3ansitoin.

**) [Ins paboTbl C KOHTPOMNNEPOM MOryT ObiTb MCMOMb30BaHbl TOMbKO M30NMPOBaHHbIE
TEepMOariekTpudeckme npeobpasoBaTenm ¢ He3aszeMNeHHbIMU paboynmn cnasimu.
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2 TexHWYEeCKMe XapaKTepUCTVKL U YCIIOBUS SKChyaTaumm

Ta6bnuua 2.3 — UHTepdencbl CBA3U U NPOrpaMMUpPOBaHUA

MNpoTokonbl Popmar AnvHa
WUnTepden- (Tvn cBA3Kn P CkopocTtu kabens, | Tun pekomeHay-
Cbl CBA3M M ocobeHHOCTH nepeaain nepepauu M, He emoro kabens
AAaHHbIX
paboTbl) Gonee
RS-485 OBEH, ModBus- |7 vnu 8 6uT, 1200, 2400, 1200* KNMN3B 1x2x0,6
ASCII/RTU, YeTHOCTb eCTb 4800, 9600, TY 16.K99-008—-
GateWay (npo- | \HeT\He ucnonb- | 14400, 19200, 2001 wnun aHano-
Tokon CoDeSys) |3yetcs, 1 unn 2 | 28800, 38400, TMYHBIN
cton 6uta 57600, 115200
6ut/c
RS-232 OBEH, ModBus- |7 nnu 8 6uT, B pexume 3 KC1 — gnsa cesasu
ASCII/RTU, YeTHOCTb eCcTb Master: 1200, c CoDeSys,
GateWay (npo- | \HeT\He ucnonb- | 2400, 4800, KC2 — gnsa cesasu
Tokon CoDeSys) |3yetcs, 1 unn 2 | 9600, 14400, ¢ npubopamm
cTon buta 19200, unu ap. kabenw,

28800, 38400,
57600, 115200
6ut/c

B pexume
Slave:
115200 6uT/c

BbINOMHEHHbIE B
COOTBETCTBUA  C
pekoMeHaaumnaMm
MpunoxeHus I

*) MakcumanbHasa gnvHa 3aBucuT oT CKOpoCTn obmeHa.

MpumeyaHue — Kputepuin npaBunbHOro yHKLUMOHNPOBaHWSI UHTEPdENCOB CBSA3M KOH-
Tponnepa — He 6onee 1 % ownbok Ha Nobol U3 CKOpoCcTeNn.

2.2 YcnoBus akcnnyatauum

2.2.1 B vacTtu TpeboBaHun ycrnosun akcnnyatauum koHTponnep MJIK63 cootBeTcTBY-
et FOCT P 51841-2001, pasgen 4.
2.2.2 Kontponnep MNJIK63 akcnnyatupyeTcs npu cneayowmx yCnoBusx:

—  3aKkpbiTble B3pbiBOOE30MACHbIE NOMELLEHMS UNK LWKadbl 3NeKTpoobopyaoBaHus
6e3 arpeccrBHbIX NapoB U ra3os;
—  TemnepaTtypa okpyxatowero Bosgyxa ot MuHyc 10 go +55 °C;
—  BEpXHWI nNpeaen OTHOCUTENbHOW BRaXHOCTU Bo3gyxa: He 6onee 80 % npu Tem-
nepatype He Gonee +35 °C u Gonee HU3KMX TeMnepaTtypax 6e3 koHOeHcauuu
Bnaru;
— atMocdepHoe gasneHue ot 84 fo 106,7 kla;
—  BbICOTa Hag ypoBHeM Mops He 6onee 2000 wm;
—  [onycTMMas CTeneHb 3arpsisHeHnsi 1 (HecyleCTBEHHbIEe 3arpsi3HEHNst N Hanm-
yne TOMbKO CYXMX HEMPOBOAALLMX 3arpsA3HEHNIA).

2.2.3 o yCcTOMYMBOCTU K KIIMMaTUYEeCKUM BO3AEWCTBUAM MpWU SKChnyaTaumm KOH-
Tponnep MJIK63 cooTBeTCTBYET rpynne ucnonHexHus B4 B cooteeTctBumM ¢ FTOCT P 52931—
2008 n kateropum ¥YXJ14 no FOCT 15150-69.
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2 TexHWYEeCKMe XapaKTepUCTVKL U YCIIOBUS SKCnyaTaumm

2.2.4 To yCTOMYMBOCTU K MEXAHUYECKMM BO3AENCTBUSIM MPW 3KCMyaTaumMm KOHTpOr-
nep MNK63 cootseTtctByeT rpynne ucnonHeHus N2 B cooteetctBun ¢ NOCT P 52931-
2008 (4actoTa BMbpaumm ot 10 go 55 Ny).

2.2.5 o ycTOMYMBOCTM K BOCMNIAMEHEHUIO U pacnpocTpaHeHuto nnamenn FV1 kopnyc
KoHTponnepa cootsetcTByeT FOCT P 51841-2001, pasaeny 6.

2.3 NMomexoycTONUYNBOCTb U MOMEXOIMUCCUSA

2.3.1 KoHTponnep otBevaeT TpebOBaHMAM MO YCTONYMBOCTU K BO3AENCTBUIO NMOMEX B
cootBeTcTBUM ¢ TOCT P 51841 u TOCT P 51522 anst o6opynoBaHus knacca A.

2.3.2 Mo ypoBHIO M3ny4eHus paguonomMex (MOMEXO3MWUCCKUM) KOHTPOMep COOTBET-
CTBYEeT HOpMaM, YCTaHOBIEHHbIM Anisi obopyanoBaHusa knacca b no TOCT P 51318.22
(Cucnre 22-97).

2.3.3 KoHTponnep yctonuus kK konebaHusam 1 npoBarnam HanpsXKeHnst NUTaHns:

—  ANSA nepeMeHHoro Toka B cootBeTcTBUM ¢ TpebosaHuammn FOCT P 51317.4.11;
—  ANns NoCTOsIHHOrO Toka B cooTBeTcTBMM ¢ TOCT P 51841 — onnuTenbHOCTb Npepbl-
BaHusA o 10 MC BKMOYNTENBHO, ANUTENbBHOCTL MHTepBarna ot 1 ¢ 1 Gonee.

2.3.4 KoHTponnep ycTOMYMB K BO3AYLUHOMY 3fieKTpocTaTudeckoMy paspsaay 8 kB.

2.3.5 KoHTponnep ycTon4MB K pagMo4acTOTHOMY SfIEKTPOMArHUTHOMY MOS0 Hanpsi-
»eHHocTbto Ao 10 B/m B nonoce yactot ot 80 go 1000 MIu.

2.3.6 lopTbl NUTaHMA KOHTpONnnepa yCTONYMBbI K HAHOCEKYHOHBIM UMMNYIbCHBIM MO-
MexaMm HanpsixeHvem go 2 kB.

2.3.7 lMNopTbl BBOAA-BbIBOAA KOHTpOMfepa YyCTOMYMBbI K HAaHOCEKYHAHbIM WUMMYrbC-
HbIM nomMexam HanpsixeHnem oo 1 kB.

2.3.8 lNopTbl NMTaHMA KOHTpoONepa yCTONYMBbI K MUKPOCEKYHOHBIM UMMYNbCHBIM MO-
Mexam BGOorbLUON MOLLHOCTU HanpshxeHnem o 2 kB.

2.3.9 lopTbl BBOAa-BbIBOAA KOHTpOMMepa yCTOMUYMBbLI K MUKPOCEKYHAHBLIM MMMYbC-
HbIM NomMexam GOobLIOV MOLLHOCTM HanpsbkeHnem ao 1 kB.

2.3.10 lMopTbl NUTaHMA 1 BBOAA-BbIBOAA KOHTpoOMfepa YCTOMYMBbLI K KOHOYKTUBHbLIM
nomexam c yposHem 3 B B nonoce yactot ot 150 kl'y go 80 My,
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3 YCTpoWicTBO 1 0COGEHHOCTU KOHCTPYKLMM

3 YcTporMcTBO U 0COGEHHOCTU KOHCTPYKLIUKU

3.1 KOHCTpyKuusa KOHTponnepa

3.1.1 KoHTponnep TMJIK63 wusrotaBnmMeaeTcs B COOPHOM MracTMacCcoBOM Kopnyce,
npefHasHa4yeHHoM Ans kpenneHust Ha DIN-peliky. FabaputHbin YepTex npveeaeH B MNpu-
noxexun A.

3.1.2 Ha pucyHke 3.1 npeactasneH koHTponnep MJ1K63, npuBeaeHsbl pasbeMHble Co-
€[VHEHNs, ANeMEeHTbl MHOUKauMM 1 ynpaeneHus. NoBepxHocTh kopnyca 0b603HayeHbl Ha
pucyHke 3.1 6ykBamu pycckoro andasuta ot A go K.
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3 YCTpoWcTBO 1 0COBEHHOCTM KOHCTPYKLIMM

PucyHok 3.1 — PazbeMHble coegUHEHUS, INeMeHTbl MHAUKaALUU U ynpaBneHus
KoHTponnepa MIK63
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3 YCTpoWicTBO 1 0COGEHHOCTU KOHCTPYKLMM

3.1.3 Kopnyc koHTponnepa nMeeT CTyneH4aTyto TpexypoBHEBYO hopmy. Ha nuuesoi
(nepepnHewt) nnockoctn kopnyca (MoBepxHOCTb [1) pacnonoxeHbl anemMeHTbl MHAMKaLMN v
ynpaBneHusl, Ha 3agHel NOBEPXHOCTU KOpMyca pacnofioXeHbl 3allenkn KpenmneHus npu-
6opa Ha DIN-peike. Ha BEpXHUX U HWXKHMUX CTyMeHYaTbiX NOBEPXHOCTAX KOprnyca pauumo-
HanbHO (yooOHO ANSA Monb30BaHMSA) pa3MelleHbl pa3beMHbIE COeQUHEHNS KOHTponnepa,
Yepes KOTOpble OCYLLECTBNSETCH NOAKIIOYEHNE BCEX BHELLHUX CBA3EN.

Mpumeyvanue — OTKpbIBaTL KOPNYC A5 NOAKTIONEHNS] BHELLHUX CBA3EN He TpebyeTcs.

3.1.4 Ha cTyneH4aTbiX NOBEPXHOCTSX KOPMyca pacrnonaratTcs:
— noBepXxHOCTb A:

—  nopT uHTepdpenca RS-232, nogpobHee cm. n. 3.5.1;

—  KNeMMbl BCTPOEHHOIO UCTOYHMKA NUTaHus 24 B (BbIXOQHOE HampsXeHue), KoTo-
pbli MOXEeT ObITb UCMOMb30BaH AN NMUTAHUS aKTMBHbLIX aHaNoroBbiX AaTYMKOB,
OMCKPETHbIX BXOOO0B, aHaNoroBbIX BbIXOAOB,;

—  KNeMMHble KOMNOAKN AN MOACOEAMHEHUSI OBYX BbIXOAOB U YETbIPEX aHanoroBbIX
BXO[0B;

— noBepxHocTb B:

— knemMHasa konogka DBGU, npegHasHadeHHas Ons oBGHOBNEHWst BCTPOEHHOrO
nporpammMmHoro obecneveHuns koHTponnepa. K knemmHow konogke noacoeavHs-
eTca nepexofgHas nnata Anga nogknioveHus kabensa «KC1», Bxogsawas B KOM-
nnekt noctaeku MNJIK nnn «KC2». Cxembl kabenen npuBeaeHsl B MpunoxeHumn B;

— noBepxHocTb X:

—  KNeMMHas Konogka Ans noAcoefuHeHust kabens cBasv no nHtepdency RS-485,
nogpobHee cm. n. 3.5.2;

—  KNeMMHble KONOAKWU ANs MOAKMYEHNS BOCbMU OUCKPETHBIX AaTYMKOB (BXOOOB);

—  KnemMMHas konogka kabens cBa3w anst nogkntodeHus npunbopa MP1 (cxema nog-
KnoyeHuns npveefeHa B MNpunoxenunn b);

— noBepxHocTb K:

—  KNeMMHble KOMNOAKN ANS NOACOeAUHEHUS Lienel NMTaHus (ceTn), YeTbipex BbIXo-

[OOB 1 YeTbIpeEX aHarnoroBbIX BXOAOB;
— noBepxHoctu B, I', E, U:
—  BUWHTOBbIE KpenexHble aneMeHTbl UKCaLumm YCTaHOBIEHHbIX KNEeMM.

3.1.5 KoHTponnep mmeeT BCTPOEHHblE annapaTHble Yacbl pearnibHOro BpPeMeHW, Mnu-
Talowmecss oT aBTOHOMHOIO UCTOYHWMKA MUTaHWUS. XapakTepUCTUKN YacoB peanbHOro Bpe-
MEHU NpuBeaeHbI B Tabnuue 2.1.

O 3agaHunM 3Ha4YeHns YacoB pearibHOr0 BPEMEHMN C MOMOLLbIO KHOMOK CM. M. 7.2.

O 3ameHe UCTOYHMKa MMTaHWA YacoB peanbHOro BpemMeHn cM. pasgen 9.
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3.2 ®yHKuMOHanbHasa cxema

dyHKLMOHArbHAsA CXxeMa KOHTporiepa npefcTaBneHa Ha pucyHke 3.2.

PucyHok 3.2 — ®yHKUMOHaNbHas cxemMa npubopa

3.3 UudpoBblie Bxoabl

3.3.1 MJIK63 nmeeT BoceMb LMEPOBLIX (ANCKPETHBIX) BXOAOB. KOHTakTbl pasbema
BblBEAEHbI Ha Kremmsbl, CM. pucyHok 3.1 (nosepxHoctu K, N1). Homepa koHTakToB 1 pacno-
NOXeHne MHTepPdENCHbIX NUHWUIA npuBeaeHbl B Mpunoxenun . O6paboTka 3HaYeHu ¢
BXOJ0B OCYLLECTBMSAETCA nonb3oBaTtensckon nporpammont MIK.
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3.3.2 [nckpeTHble BXOAbl NCNOMb3YOTCA ANS:

—  KOHTPONS COCTOSIHWS BHELUHero obopyaoBaHus;
—  [marHocTukm paboTocnocobHOCTU CUCTEMBI;
—  MOAKITHYEHMS BHELLHUX YCTPOWMCTB ynpaBreHnst COCTOSIHUEM KOHTpOrnepa.

3.3.3 [OuckpeTHble BXoAbl NpeAHasHavyeHbl Ansi NMOAKMIOYEHNS KOHTAKTHbIX A4aTYMKOB
TUNa «CYXOW KOHTaKT» WMV TPaH3UCTOPHbIE Kroun (p-n-p—Tuna). B kavecTBe gatyvkos
TUMNA «CYXOW KOHTAaKT» MOryT OblTb MCMOMb30BaHbl Pa3nuyHble BbIKNOYATENWU, KHOMKM,
KOHLIEBbIE BbIKIOYATENN, KOHTAKTbI pene v T.4.

3.3.4 CurHanbl Ha AMCKpeTHble BXxoAbl (DOPMUPYIOTCA B pesynbTaTe 3aMblkaHWs
(pa3MblkaHNs) BHELLHNX KOHTAKTOB.

3.3.5 [Ins AMCKpeTHbIX BXOAOB MOXHO 3afaBaTb NOrvky obpaboTkn n Bpems 3agepx-
KM MNepekrioveHns AUCKPETHbIX BXxodoB. [logpobHee O HacTpovike AUCKPETHbIX BXOAOB
cm. pasgen «KoHdurypmposaHue obnactu Beoga-Bbisoga MNK» B PI1.

BHuMaHue! HoBble 3HayYeHUs MapaMeTpoB NOMMKM 0GpaboTKM U Bpemsi 3afepkkui
[AVCKPETHbIX BXOOOB BCTYNaloT B CUNYy nocre nepesarpysku npuéopa.

3.4 AHanoroBble Bxoabl
3.4.1 HasHauyeHune

KoHTponnep nveet BOCEMb aHanNoOroBbIX YHMBEpPCarnbHbIX BXOOOB, OCYLLLECTBASOLLMX:

—  OMpOC 3HaYeHWI C NepBUYHBIX NpeobpasoBaTene,

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

— nepegadvy daHHbIX B crieuumanbHyilo obnactb namsaTv — obnactb BXO4OB, ONA
JanbHemnLero UCnonb3oBaHNsA B Nosb30BaTENbCKOW NporpaMme.

K aHanoroebiM Bxo4aM HanpsMyto MOXET MOAKIHYaTbCS LUMPOKUIA CNEKTP AATYMKOB
(o6Lwmii cnucok noaknoYaeMblx AaTYMKOB NpuBeaeH B Tabnvue 2.2):

—  TepMOMETpbI CONPOTUBNEHUS, CM. N. 3.4.2;

—  TepmMoanekTpuyeckue npeobpasosartenu (Tepmonapsl), cm. n. 3.4.3;

—  aKTMBHble Npeobpa3oBaTeny C BbIXOAHLIM aHaNoroBblM CUTHANoOM B BUAE MOCTO-

SAHHOrO HaNPSPKEeHUs Unu Toka), cMm. n. 3.4.4;

—  pesuCTUBHblE AaTyukK, cMm. n. 3.4.5.

"pagympoBKM AaT4MKOB pacnonoxeHbl B namAtn npubopa. MNonb3osaTtento gocTaToy-
HO NpPOCTO yKasaTb TUM MoAgknvaemoro Aartyvka. Beibop nopknioyaemoro patywvka,
HacTpovika onpoca AaTyvkoB W MnofyyeHue pesynbtatoB npoussoautcs ¢ XKW wnu us
cpeabl CoDeSys. lNogpobHee o HacTpovike cMm. pasgen «KoHdurypmposaHue obnactu
BBoaa-BbiBoga MJ1K» B Pr1.

BaxHo! B cnyyae BO3HMKHOBEHWS OLWMOKM namepeHns (obpeis, K3 u ap.) pacwmd-
POBKW KOAOB OLUMBOK U pekoMeHAauum no AencTemsaM nons3oBaTens cM. MNpunoxexue E.

Bpems onpoca oaHoro AaTynka npuseaeHo B Tabnuue 2.1.

Onpoc AaTymKkoB U 06paBoTKa UX CUrHANOB U3MEPUTENBHLIM YCTPONCTBOM OCYLLECTB-
nsieTca nocnegosaTenbHO Mo 3aMKHYTOMY LIUKITY.
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BknioyeHne noboro gaTyvka B CMCOK ONpoca Npov3BOAMTCS aBTOMaTUYecku nocne
3apgaHua tTuna. lNMpu yctaHoBke napameTtpa «Tun gaTumka» B 3HavyeHne «Het gaTtumkay, —
AaTynK 13 cnvcka onpoca ucknovaetcs. MNogpobHee 06 yctaHoske cM. pasgen «KoHdwury-
pupoBaHue obnacTtu Beoga-seioga MJK» B PI1.

BaxHo:

— €eCnu aHarnoroBbli BXO4 HE WCMNOMNb3yeTcsd, TO PEeKOMEHOYeTCA YCTaHOBUTb
HacTporiky «HeT pgatumka» (nogpobHee cm. pasgen «KoHdwurypuposaHue obna-
cTv BBOAaA-BbiBOoAA MJIK» B PI1);

— K npubopy B ntobol nocrneaoBaTenbHOCTM K N0ObIM BXOAaM MOAKMOYAKTCS Nto-
Oble TUNbI 4ATYUKOB;

—  NpV MCMONb30BaHUN aKTUBHbBIX OATYMKOB cCriefyeT MMeTb B BMAOY, YTO «KMUHYCO-
Bble» KneMMbl aHanoroebix BxogoB B [MJIK63 o6beamHeHbl mexay cobon;

—  3anpeLleHa nogava HanpshkeHus!, npesbiwatowlero 1 B, Ha noboi 13 aHanoroebIx
BXO[JOB, T.K. 3TO MOXET BbIBECTM MpUBOp M3 cTposi. [JaTumkn C BbIXOAHbLIM CUrHa-
nom 0(4)...20 MA TpebyoT 0653aTENbLHOIO MOAKIMIOYEHUS OOMONHUTENBHOIO pe-
3ucTopa.

3.4.2 TepmomeTpbl CONPOTUBIEHUA

TepmMoMeTpbl CONPOTUBIEHNUS MPUMEHSIIOTCA AN U3MEpPEeHUs TemnepaTypbl OKpyXxa-
foLller cpedibl B MecTe YCTaHOBKM AaTtyuka. [MpuHuMn AencTBUSA Takux AaTYMKOB OCHOBaH
Ha CyLLEeCTBOBaHUM y psaa MeTansioB BOCMPOM3BOAUMOW U CTAabUNBbHOM 3aBUCUMOCTU akK-
TMBHOIO COMPOTUBIEHUSA OT TemnepaTypbl. B kayecTBe matepuana gnsa nsrotoernenuns TC
B MPOMBILLITIEHHOCTM Yallle BCEro MCMonb3yeTcs crneunansHo obpaboTaHHas meaHast unm
nnaTuHoBasi NpoBosioka. BeixogHble napameTtpbl TC onpegensiTcs X HOMUHAmNbHbIMU
CTaTU4ECKUMUN XapakTepucTMkamm, ctaHgapTnsoBarHHbivMmn FTOCT P 8.625-2006.

OcHoBHbIMM napameTpamu HCX aBRSOTCA: HaYanbHoOe COMPOTUBMEHUE AaTynka Ro,
namepeHHoe npu Temnepartype 0 °C, TemnepaTypHbIi KO3(DULMEHT CONMPOTUBMNEHNS «,
onpefenseMblil kak OTHOLLUEHWE pa3HWUbl COMPOTUBMEHUA AaTyvka, WU3MEepPEeHHbIX npwu
Temnepatype 100 n 0 °C, k ero conpoTusneHuto, namepeHHomy npu 0 °C (Ro), AeneHHoe
Ha 100 °C n okpyrrneHHoe [0 NATOro 3Haka nocne 3anston. B cBasm ¢ tem, yto HCX Tep-
MOMETPOB COMPOTUBNEHUSA — PYHKLMN HEMWHENHbIE (ANS 4aT4YMKOB C MeOHON NPOBOJTOKOW
— B obnacTu oTpuuaTenbHbIX TeMnepaTtyp, a Ans AaT4YMKOB C MIaTMHOBOW NPOBOMOKON —
BO BCEM TemnepaTypHOM Amanas3oHe), B KOHTponnepe npeaycMoTpeHa nuHeapu3aums
pe3ynbTaToB U3MEPEHUN.

Bo nsbexaHve BNUSIHNSI CONPOTUBIEHNST COEAUHUTENBHBLIX NPOBOAOB Ha pe3ynbTaTbl
M3MepeHus Temnepatypbl, NOAKMIOYEHWE AaTyuKa K KOHTponnepy crnegyeT npou3BOAWTb
no TpexnpoBoAHou cxeme. lNpu Takown cxeme K ogHoMmy M3 BbiBogoB TC nopkntoyatoTcs
O[HOBPEMEHHO [Ba NpoBoAa, COeANHSAOLMNX ero ¢ KOHTPONepoM, a K Apyromy BbiBOAY —
TpeTu coeauHUTENbHbLIN NpoBod. Ons NonHoW KoMNeHcaumMm BIIMSHUS COeAMHUTENbHbIX
NPOBOAOB Ha pe3ynbTaTbl U3MEPEHUI HEOBXOANMO, YTODbLI UX CONPOTUBIEHUS ObINK paB-
Hbl ApYT ApYTY.

MpumeyaHune — BoamoxHo nogkntodeHne 1000-omHbix TC Takke no gBYXnpo-
BOAHOW cxeMe (Hanpumep, C LeNbl MCNOoMb30BaHUS yXe MMelLmnxcs Ha obbekTe
nuHuin ceasm). OgHako nNpu 3TOM OTCYTCTBYET KOMMEHCauWs COMNpPOTMBIEHUSA CO-
€AUHUTENbHbIX MPOBOAOB N MO3TOMY MOXET HabnaaTbCsa HEeKoTopasi 3aBMCUMOCTb
nokasaHui npubopa oT konebaHunm TemnepaTypbl nNpoBoAoB. [1pu ncnonb3oBaHWUK
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ABYXNPOBOAHOW CXeMbl Npu noAarotoBke npubopa k paboTe BbIMOMHAKTCS Oel-
CTBMS, YKa3aHHble B [NpunoxeHun XK.

CxeMbl NOAKMHYEHMS K KOHTPONIEpPY aHanoroBbiX AaT4MKoOB npueeneHsl B Mpunoxe-
Hum B.

3.4.3 TepMoaneKkTpuieckue npeobpasoBatenu (TepMmonapbl)

TepMoanekTpuyeckue npeobpasoBatenu (TepMonapsbl), Takke NPUMEHSOTCS ANs U3-
MepeHusi TemnepaTtypbl. TepmMonapbl, B OTM4Me OT TEPMOMETPOB COMNpPOTUBIEHUs, obna-
[aloT MeHbWwuMK rabaputamm YyBCTBUTENBLHOIO 3fIEMEHTa W, Kak CNeAcTBUE, MeEHbLUEN
TEMNIOEMKOCTbIO 1 O0MbLIMM ObICTPOAENCTBMEM, A TaKKe MMEOT Gonee LWMPOKMIA anana-
30H M3MepsieMblX TeMnepaTyp. VIX ncnonb3oBaHWe orpaHn4nBaeTcs 0onee HU3KOM TOYHO-
CTbl0 M3MepeHus, GonblUen CTOMMOCTBI, HEOOXOAMMOCTLIO MOAKMYEHMA K Npubopy C
MCMNONb30BaHNEM cneumanbHbIX TEPMOKOMMEHCALMOHHBLIX NPOBOAOB, HU3KOM Makcumarb-
HO OONYCTMMOW AONUHOW MOAKIIOYEHUSA, a TaKkKe HU3KOW NMOMEXO3aLUMLLEHHOCTbIO MMHUN
CBA3U AaT4ymK - npubop.

MpuHuun gericteua Tl ocHoBaH Ha adhdpekTe 3eebeka, B COOTBETCTBUM C KOTOPbIM
HarpeBaHue TOYKM COeAMHEHUS OBYX Pa3HOPOAHbIX NMPOBOAHMKOB BbI3blBAE€T Ha NPOTMBO-
MOMOXHbIX KOHLAX 3TOW LEenn BO3HWKHOBEHUE 3reKTpoaBumxKyLen cunel — Tepmo3[C. Be-
nnunHa TepModC u3HayanbHO onpeaensieTcss XMMUYECKMM COCTaBOM MPOBOAHMKOB WU
3aBMCUT OT Temnepartypbl HarpeBsa.

HCX Tepmonap pasnuyHbix TMNoB ctaHgapTusoBaHbl FTOCT P 8.585-2001. Tak kak
xapaktepucTuku Bcex Tl B TOW Unv MHOM CTENEHN ABNATCA HEMMHENHBbIMU DYHKLNSMM,
B KOHTpOnnepe npeaycMOTpeHbl CpeacTBa Anst NMHeapu3auum nokasaHun. Tovka coeam-
HEHWsi Pa3HOPOAHbIX MPOBOAHMKOB HasbiBaeTca paboyum cnaem TI1, a ux KOHLUbl — CBO-
004HBIMM KOHLAMW UIK, MHOTAA, XOnoAHbIM cnaem. Pabouunin cnanm Tl pacnonaraetcs B
MecTe, BblIOpaHHOM AN KOHTPONs TemnepaTtypbl, @ CBOOOAHbIE KOHLIbI MOAKMOYATCA K
N3MepuTenbHOMY KOHTponnepy. Ecnv nogkntodeHne cBo6OAHbIX KOHLIOB HEMOCPELACTBEH-
Ho K KoHTakTaM [MNIK63 He npeacTaBnseTcs BO3MOXHbLIM (HanpuMep, u3-3a ux yaaneHHo-
CTW Apyr oT gpyra), To coeaumHeHne Tl ¢ KOHTponnepom HeobxoouMO BbINOMHATL MpU
MOMOLLM KOMMEHCALMOHHBLIX TEPMO3NEKTPOAHbIX MPOBOAOB MnM kabenewn, ¢ obsasartens-
HbIM COGMAEHNEM MOMSPHOCTU UX BKMOYeHMs. Heob6xoanmocTb NpMMEHEHNS Taknx nNpo-
BogoB obycrosneHa Tem, 4yto 3[C Tepmonapbl 3aBUCUT He TOMbLKO OT TemnepaTypbl pa-
fo4ero cnas, HO Takke U OT TeMnepaTypbl ee CBOHOAHBLIX KOHLIOB, BEMUYNHY KOTOPOW KOH-
TpONuMpyeT BCTPOEHHbIN B KOHTpomnnep gaTuyuk. [Npyu 3TOM UCMNOnb3oBaHWE TEepMO3rek-
TpoAHbIX Kabenel No3BonseT yBeNMYNTb AMHY NPOBOAHUKOB TEPMOMApbl U «NEPEHECTU»
ee cBobOaHbIE KOHLbI K KneMMHuKy MIK63.

BHumaHue! [Ins paboTbl ¢ KOHTPOMNIEpoM MoryT 6biTb MCMonb3oBaHbl Tonbko TI1 ¢
N30MMPOBAHHBLIMU U HE3Aa3eMJIEHHBIMU pabouMK cnasiMy, Tak Kak oTpuuaTesibHble BbIBO-
bl X CBOBOAHBIX KOHLOB 00beauHeHbI Mmexay cobown BHyTpu MNJ1K63.

3.4.4 AKTMBHbIe npeo6pasoBaTenu

AKTMBHbIE npeoGpasosaTenm C BbIXOOHbIM aHanoroBbiM CUrHarnomMm MNpPUMEHAKTCA B
COOTBETCTBMM C HasHadeHVeM fdaTyuka ANS U3MEepeHUs pasfvyHbiX uandeckux napa-
MeTpOB. BbIXOOHbIMM CUrHaNamu Takmx 4aTYMKoOB MOTYT ObITb U3MEHSIIOLLIEECS NO NNHEN-
HOMY 3aKOHY HanpsXeHne nNoCToOAHHOro Toka n BelindinHa camoro Toka.
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MWTaHne aKkTMBHbIX TOKOBLIX OATYMKOB OOMMKHO OCYLLECTBMSATLCS OT BHELUHErO WUNn
BCTPOEHHOro 6roka nutaHns 24+3 B.

MopknioyeHne OaTYMKOB C BbIXOOHBIM CUTHANOM B BUAE MOCTOSIHHOIO HanpshKeHUsi
(0...1,0 B) moxeT ocyLLecTBNATLCSA HEMOCPEACTBEHHO K BXOAAM KOHTpOMepa, a AaT4yMKoB
C BbIXOOHbIM CUrHaNoM B BUAE TOKa — TONbKO NOCHEe YCTaHOBKM LUYHTMPYIOLLEro pesucTtopa
conpoTusnenvem 100 Om (norpewwHocTtb He 6onee 0,1 %). B kavecTBe WyHTa pekomeHay-
€TCs1 UCMONb30BaTb BbICOKOCTAOMIbHbIE PE3UCTOPBLI C MUHMMArbHLIM 3Ha4YeHMEM Temne-
paTypHoro koadduumeHTa conpoTmeneHns, Hanpumep C2-29B.

MNpumeuaHue — lMpu pabGoTe ¢ akTMBHLIMM NpeoGpasoBaTensMu B NpuGope ocy-
LLEeCTBNSETCA MacluTabvpoBaHue WKanbl namepeHus. MNocne macluTabupoBaHUA KOHTPO-
nupyemMble usnYeckue BenuUMHbl 0TOGpaXkalTcs HEMOCPEeACTBEHHO B eAMHMLAX UX 13-
MepeHusi (aTMocdepax, kunonackansx, MeTpax u T. 4.).

NS KaXkgoro Takoro AaTtymka Heo6XoAUMO YCTaHOBUTL AManasoH U3MEpPEeHUs:

—  HWXHSS rpaHvua gvanasoHa M3MepeHUst COOTBETCTBYET MUHUMAIIbHOMY YPOBHIO

BbIXOZHOIO CUrHarna aaTyumka;
—  BEpXHsIA rpaHvua AuanasoHa U3MEPEHUs COOTBETCTBYET MaKCMMallbHOMY YpOB-
HIO BbIXOQHOrO CUrHana gartdyunka.

BHumanue! lNpu ncnonb3oBaHWM akTUBHBLIX OATYMKOB crnegyet umeTb B BuUAy, YTO
«MUWHYCOBbIE» KNeMMbl aHanorosbix BxogoB B MJIK63 o6beanHeHbl mexay cobon.

3.4.5 Pe3ucTuBHbIEe JaTYNKUN

JaTuvkn pesncTUBHOIO TuMa WCNOMb3YIOTCA B HEKOTOPbIX 3amnOpPHO-PErynvpyoLLIMX
KnanaHax B KavecTBe Aatyuka nonoxeHus. B gatyvkax aToro tmna B KavecTse YyBCTBU-
TEMNbHOrO 3rieMeHTa WCMOMb3yeTCs Pe3nCTOp MePeMEHHOro COMPOTUBIEHUS, MON3YHOK
KOTOPOro MexaHW4eCcKn CBA3aH C perynmpyoLiei 4YacTbio UCMOMHUTENbHOTO MexaH13mMa.

Takke OHWM MOTyT MOAKMIYATLCS K KOHTPONNEpPY B KayecTBe aMynsTopa pearbHbIX
AaTYMKOB TemnepaTtypbl ANs OpraHM3aunm CTEHA0B UMW OTNAA0YHbIX MaKeTOB.

KoHTtponnep MJIK63 cnocobeH obpabaTtbiBaTb CUrHarnbl 4aTYNKOB PE3UCTUBHOIO TUNa
OBYX BapuaHTOB UCMONHeHNs — ¢ conpoTusnexnvem go 900 Om n go 2 kOwm.

BHumaHue! [Inga BbIsBNEHMS curHana KopoTKOro 3aMblkaHus pe3uctopa unm npoBog-
KW, KOHTponnep cumtaeT curHan Hmxke 40 OM KOPOTKMM 3aMblKaHNEM.

3.5 BbixogHble ycTponcTBa

BbixoaHble ycTponcTBa npeaHasHayeHbl AN nepefady BbIXOAHOTO YnpaBnsioLLero
CUrHana Ha NCNOoMHUTENbHbIE MEXaHN3MBbI.

KoHTponnep nmeeT 6 BCTPOEHHbIX BbIXOAHbIX YCTPOUCTB. BY MoryT ObiTb ABYX TMMNOB:
OVNCKPETHbIE 1 aHanorosble. TuMbl BbIXOAHLIX YCTPONCTB ONpeaensioTca Ha ctaguv 3akasa
npubopa.

Tunbl B3 1 ux xapaktepucTtuku npmusefeHsl B pasgene 2. Cxembl nogknodeHns BY
npuseeHsl B [Npunoxexuun b.

AunckpeTHoe BY — anekTpomarHWTHOe pere, TpaH3UCTOpHAas ontonapa, OnToCUMMU-
CTOp, TBEPAOTENbHOE pefie — UCMOoSb3yeTcs AN ynpaBrieHus (BKMIOYEHUS/BbIKIIOYEHNS)
Harpy3kon nmbo HenocpefcTBeHHO, NMBo Yepes Goree MOLLHblE yNpaBnstoLme 3eMeH-
Tbl, TAKWE KaK NyckaTenu, TBepaoTenbHbIe pene, TMPUCTOPbLI NN CUMUCTOPSI.
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AnekTpomarHuTHoe pene (Bbixoa «P») npegHasHayeHo Anst KOMMYyTaLUMM CUMOBIX Lie-
nen HanpspkeHeM He 6onee 250 B n pabounm Tokom He Gonee 8 A (cMm. pucyHkn B.9, B.14).

TpaH3ucTopHas onTonapa (Bbixoa «K») npumeHsieTcs, kak npaBuno, Ans yrnpasne-
HUS HU3KOBOIbTHbLIM pene (He 6onee 60 B npu Toke He G6onee 400 MA). Bo nsbexaHue
BbIXOA4a M3 CTPOSA TpaH3UcTopa n3-3a 60MbLIOro Toka CaMOVHAYKUMM napannensHo obmoT-
Ke BHELLHero pene Heobxoammo yctaHaBnmeaTtb agnog VD1 (cm. pucyHok B.10).

TpaH3uCTOPHbLIN KN4 (Bbixoa «T») npegHasHavyeH AN NPSMOro MOAKIHOYEHUS K
npubopy B kayecTBe Harpy3ku TBepAOTENbHOro pene (BbIxogHoe HanpsikeHwe oT 4 fo 6 B,
NOCTOSIHHbIN TOK He Bonee 25 MA) (cM. pucyHok B.13).

BHumaHue! MakcumanbHas OfivMHa coeauMHuTernbHoro kabens Mexay ﬂpMGOpOM C
BbIXOOOM T U TBEpAOTENbHbLIM perne He A0SMPKHa nNpeBbiwaTh 3 M.

OnTtocumucTop (Bbixon «C») MMeeT BHYTPEHHIOIO CXeMy nepexona 4Yepes HoMb 1
BKITHOYAETCS B LieNb yNpaBrieHUs MOLLHOIO CUMUCTOPA UNn Napbl BCTPEYHO-NapannensHo
BKITHOYEHHbIX TMPUCTOPOB Yepes orpaHnymnsatowmii pesuctop R1 (cMm. pucyHkmn b.11, 6.12).
BennunHa conpoTuvBneHns pesnctopa onpeaenseT TOK ynpasneHus cumuctopa. Harpy-
304Has cnocobHOCTb BbIXOAa — TOK He 6onee 50 MA Npu NepeMeHHOM HanpsXXeHUW He
6onee 250 B.

[ns npepoTtBpalleHns npobos TUPUCTOPOB M3-3a BbICOKOBOMbLTHBIX CKAYKOB Hanps-
XKEHUS1 B CETW K MX BblBOOAM peKOMeHayeTcsa noaknioyatb dunbrpytowyto RC uenouky
(R2C1).

OwnckpeTtHoe BY («P», «K», «C», «T») MMeeT ABa MMHOBEHHbIX COCTOSIHUA: «BKIL.» U
«BbIKI1.». BbIXxoAbl MOryT ObITb Takke 3anporpammMUpoBaHbl Ha paboTy B kayecTBe reHepa-
Topos LWWM. Xapakrepuctmkm reHepmpyembix UMMNynbCOB NpeacTaBneHsl B Tabnuue 3.1.

Ta6nuua 3.1

Pexum paboTbl
XapakTepucTukm
AUCKPETHOro Bbixoaa

[pocTon OMUCKpeTHbIN YacTtoTa nmnynbcoB He 6onee 1,5 kL,
BbIX0O[ onpegengeTca anutenbHocTbio umkna MK
LM Mepuopg ot 10 Mmc Ao 36 ¢, TOYHOCTb NPU ANUTENBHOCTH

nepuoga ot 10 go 50 mc coctasnsieT 0,2 %,

npv anutenbHocTh ceblwe 50 mc coctasnset 0,1 %

AHanoroBoe BY npeacrtaBnsiet cobon umdpo-aHanorosbii npeobpasoBarterib, Nos-
BOMSAOLWUA (hOPMUPOBATL aHANOroBbIN CUrHaN NOCTOSAHHOTO TOKa UIN HanpsKEHUs.

dopmupoBaTtenb TOKOBoro curHana (Bbixog W) npeobpasyeT Ha akTUBHOM
Harpy3ke RH 3HaveHue Ha BbixoAe B TOKOBbIN curHan 4...20 mA (cM. pucyHok 3.3).
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PucyHok 3.3 — Cxema noakntoyeHua Harpy3ku Kk BY tuna «N»

BY nuTtaetca oT BHewHero nm6o

BCTPOEHHOIO MCTOYHMKA MUTaHWUSA MOCTO-

AAHHOrO  HanpsikeHusa. ConpoTuBneHve

Harpyskm RH 3aBMCUT OT HanpshkeHus

MCTOYHMKa NuTaHus Un v BelbnpaeTcs u3

rpacduka (cm. pucyHok 3.4). B tom cny-

Yyae, ecnv AN u3aMepeHus TOKOBOro Cur-

Hana WCnonb3yeTcs  U3MepUTENbHbIV

WYHT RM 1 ero HoOMMHan MeHblue Heob-

XOAMMOTrO  COMPOTMBIIEHUSI  HArpyskw,

ucnonb3yetcsa A06aBOYHBIVI  OrpaHNym-

BawoLWui pesnctop Rorp, conpotusnexHue

KOTOPOro BbIYMCSETCA N3 COOTHOLLEHUS: PucyHok 3.4 — Mpacdmk 3aBUCUMOCTH

Rorp = RH - Ru Rn(Un)

TunoBble cooTHoleHus: Un = 12 B, m=n

RH = Rn =100 Om; Un = 24 B, RH =

700 Om (Rn = 100 Om, Rorp = 620 Om).
BHumanue!
1 HanpsbkeHue ncrovHunka nutanus LIAM He gomxHo 6biTb 6onee 30 B.
2 [onyckaeTcs NpMMeHeHNe pe3ucTopa C BENIMYMHON CONPOTUBIIEHNS, OTNNYato-

Lenca oT paccunTaHHon He 6onee Yem Ha = 10 %.

®dopmmupoBaTenb CUrHana NOCTOAHHOro HanpsikeHuAa (Bbixoa Y) npeobpasyet
3HayeHue Ha Bbixofe B curHan Hanpsbkenus 0...10 B. ConpoTuenenue Harpysku RH, noa-
kntoyaemon k LIATM, gomkHo 6biTe B AnanasoHe oT 2 Ao 10 kOm. Beixogpbl «Y» nutatoTcs oT
BCTPOEHHOINO0 WMCTOYHUKA MUTAHUS U BCE ranbBaHUYECKM CBSA3aHbl Mexay coboin un co
BCTPOEHHbIM UCTOYHUKOM NuTaHusi 24 B (pucyHok B.7).

AHanorosoe ynpasreHuWe OCYLLECTBMAETCA MO NPSMO-NPONOPLUOHANIbHOMY 3aKOHY
(T.e. 4 mA unun 0 B cooTBeTcTBYET BbIXxOAHOMY curHany «0», a 20 MA nnm 10 B cooTBeT-
CTBYET BbIXOLHOMY curHany «1»).

MapameTtp Be3son.cocT.{N} onpegensieTr coctosHue cooTBeTCTBYylOLWlEro BY, korga
OCHOBHas nporpaMmma He (byHKUMOHUPYET (3arpyska npubopa, «3aBucaHue» u T1.4.). Uc-
nonb3yeTcsa ANA NoaaepXXaHus onpeaeneHHoro ypoBHs curHana Ha BY B aBapuiiHom pe-
Xume koHTponnepa. 3agaeTcsa B gonsax eauHuubl ¢ TodHocTeto 0,001. Ucnonb3yeTca kak
ONS aHanoroBblX, Tak U AN AMCKPETHbIX BY.

MapameTpbl BY MOXHO ycTaHaBnvMBaTb B PYYHOM pEXMME YNpaBrieHus C nepegHen
naHenu wnm no cetu. lNpu aTom HeobxooMMO NpenycMOTpeTb cpefacTBa MpeKpalleHus
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ynpasneHus BY 13 nonb3oBaTenbCkon Nporpammel, T.K. B MPOTUBHOM Cry4aun BBeAeHHOE B
pexvMe py4yHOro ynpaBsrieHus 3HayeHve OyaoeT 3aMeHeHO 3HadYeHWeM K3 Norb3oBaTesb-
CKOW Nporpammeil.

MogpobHoe onucaHue napameTpoB, onpefensiolwmx paboTy BbIXOAHBLIX YCTPOWCTB,
npuBefeHo B pasgene «KoHdurypupoBaHne obnactu Beoga-seioga MIK» B Pr.

B «koHTponnepe [IK63 npeoycMOTpeHO pacluMpeHue KonuMyecTBa BbIXOOHbIX
YCTPOWCTB, ucnonb3ys modyne MP1, nogkniovaemblil K KOHTPOMMepy Mo crneunansHoOMYy
nHTepdeicy. PacnonoxeHne nHtepgenca nokasaHo Ha pucyHke 3.1. (nonsa WU, K). lMo-
apobHee o pabote ¢ mogynem MP1 cm. n. 3.6.3.

3.6 UHTepdencol cBaA3n

B koHTponnepe MJIK63 yctaHoBneHbl moaynu nHtepderico RS-485 n RS-232 ans
opraHusauumn paboTbl No cTaHaapTHeIM npoTtokonam OBEH n ModBus.

WHTepcbenic  RS-232  npegHasHayeH Takke Ons CBA3M CO  cpenown
nporpammmpoBaHng CoDeSys.

3.6.1 UHTepdenc RS-232

KoHTponnep nmeeT BCTpOeHHbIN nopT RS-232 (Tvn pasbema: RJ12). Cxembl pacno-
JNOXEHNSA UHTEPENCHBIX NMMHUIA B pa3beMax npeacTtasneHbl B [punoxeHun B.
MopT npegHasHayeH ons:

—  CB$I3U KOHTponsepa co cpenow nporpammmnpoBaHms CoDeSys;

—  CBSI3M KOHTpomnnepa € nporpamMmMmon TupaxuposaHud. [NogpobHee o nporpamme
TUpaXupoBaHus cM. pasaen «lporpamma TupaxvposaHusa» B PrT;

—  OopraHuMsauumu cBA3W C ApYrMMn ycTponctBamum no nHtepdency RS-232 no npoto-
konam: OBEH n ModBus B pexunmax Master unm Slave.

[nsa cBs3u koHTponnepa co cpefoit nporpammupoBaHusi CoDeSys mcnonb3yeTcs ka-
6enb KC1 (noctaBnsietca B KOMMIEKTE C KOHTPOSINIEPOM), KOTOPLIN HEOOXOANMO MOAKITHO-
ynTb K MNJ1K g0 BKNHOYEHUS NUTAHUS.

Ons cBasu koHTponnepa ¢ MK ¢ nporpamMmon TMpaxupoBaHus, a Takke AN NOAKIo-
yeHua k MNJK gpyrux yctponcts ¢ nHtepdericom RS-232 (BHewHen naHenu onepaTopa,
pacxo4OMEpPOB, 3MIEKTPOCYETUYMKOB, CUMTbIBATENEN LUTPUX-KOAOB) MWCMNONb3yeTcsl Ka-
6enb KC2, koTopbii HeOBX0AMMO MOAKMYMTE K nNpubopy A0 BkMoveHus nuTtanus TMIK.
Cxema kabens npveeaeHa B MNpunoxexun B Ha pucyHke B.2.

Mo ymonyaHuto NOpT HAaCTPOeH Ha paboTy B pexxume Slave. KoHTponnep, aHanuanpysi
3anpoc, aBTOMaTUYeCKu onpeaensieT NPOTOKoM, U (hopMUpPyeT OTBET MO 3a4aHHOMY Mpo-
TOKOfYy.

Mpn paboTe B pexunme Slave NopT MMeeT XKeCTKO 3adaHHble HACTPONKK:

—  ckopocTb: 115200 6umT/c;

—  AnvHa cnosa AaHHbIX: 8 ouT;

—  KOHTpOIb YETHOCTU: OTCYTCTBYET;
— apgpec: 16.

Cnncok napameTpoB, KOTOpPbIE MOXHO OMPOCUTb, U OEWCTBUSt Npu AobaBneHWn napa-
MeTPOB A1 onpoca cM. pa3aen «KoHdurypuposaHve obnacTtv Beoga-sbisoga MNJ1K» B PI1.

MepeBoa nHTepderica RS-232 B pexum Master n ganbHenwas pabota B 3TOM pexu-
ME OCYLLECTBMNAETCA C MOMOLLbI CreunanuaMpoBaHHbix 6MbnmoTek yHKLMOHANbHbIX
6r10KOB, NOAKIMHOYEHHbBIX Y MCNOSb3yeMbIX MPU CO34aHUN MONb30BaTENbCKOW NPOrpaMmbl B
cpene nporpammupoBaHust «CoDeSys». HacTpoiikn uHTepderica 3agaTca B PyHKLMAX
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6ubnnoTekn, CM. PyKOBOACTBA MO MPUMEHEHWNID GUBNMOTEK NPOrpaMMHbIX KOMMOHEHTOB
ans OBEH MNJIK B yactu onucaHusi uHtepdenica 6ubnmnotekn dyHKLMOHaNbHbIX GokoB
ansi pabotbl ¢ npotokonom ModBus 1 uHtepderica 6ubnmotekn yHKUMOHaNbHBIX G10KOB
ansi paboTel ¢ npoTtokonom OBEH.

Ecnn nopt RS-232 HacTpoeH ansa paboTtbl B pexume Master, To gns cessu ¢ npo-
rpaMMon TUPaXMPOBaHWS criedyeT Npy BKIMHYEHUN NMUTaHNUS YOEPXKMBaATb HAXAaTOW KHOMKY
«IMYCK/CTOIN», — 310 ocTaHaBnMBaeT 3anyck Nonb30oBaTenbCKoW nporpamMmmbl 1 nepesBos
nopta B pexum Slave.

3.6.2 UnTepdhenic RS-485

KoHTponnep umeeT BCTpoeHHbI nopT RS-485. KoHTakTbl pasbemMa BbiBeAEHbI Ha
Knemmbl. Homepa KOHTaKTOB 1 pacnorioXeHne UHTEPGENCHbIX NUHWMIA npuBeaeHsbl B Mpu-
noxexum .

MopT npegHasHayeH ans:

—  CBfI3N KOHTpONSepa ¢ NporpamMmmon TupaxunpoaHusa u OPC-cepeepomM. MogpobHee o
nporpamMmme TMpaXxupoBaHusa cM. pasaen «[porpamma TmpaxuposaHusa» B Pr1;

—  OopraHusauumu CBsi3u C ApYrMMm yCTporUcTBamu no nHtepdency RS-485 no npoto-
konam: OBEH 1 ModBus B pexumax Master unu Slave.

Ons nogknioveHunsa k MIK gpyrux yctponcts ¢ uHtepdericom RS-485 (BHewHen naHe-
nn onepaTtopa, pacxo4oOMEPOB, 3NIEKTPOCUYETUYNKOB, CUUTLIBATENEN LUTPUX-KOLOB) UCMOSb-
3yeTcsa kabenb «BUTas napay.

Ons cesasu ¢ MK ¢ nporpammoii TMpaxmpoBaHus Heobxoaumo MCronb3oBaTb Npeod-
pasoBaTtenb uHTepdencoB RS-485/RS-232 unu RS-485/USB, Hanpumep, AC-3M unu
AC4.

Mo ymonuyaHuio NopT HAacTpoeH Ha paboTy B pexxume Slave. KoHTponnep, aHannaupys
3anpoc, aBToMaTU4eCcku onpeaenseT NpoTokor, u opMMpyeT OTBET MO 3aaHHOMY Mpo-
TOKOnY.

Mpn pabote B pexume Slave HacTporkm nopta 3apatotca ¢ XK n un3 cpe-
abl CoDeSys (cm. pasgen «KoHdurypuposaHue obnactu Beoga-sbisoga MJ1K» B PIT).

Mo ymonuanuio nopt RS-485 nmeeT crnepytoLme ceTeBble HACTPOMKM:

—  ckopocTb: 115200 6mT/c;

—  ONWHa CroBa OaHHbIX: 8 6uUT;

—  KOHTPOIb YETHOCTU: OTCYTCTBYET;
— apgpec: 16.

Cnncok napameTpoB, KOTOPble MOXHO ONPOCUTL, U AeNCTBUA Npu gobasneHWn napa-
MeTpOB Ansi onpoca cM. pasgen «KoHdurypyposaHue obnactv BBoaa-bisoga MI1K» B PI1.

MepeBoa nHTepderica RS-485 B pexum Master n ganbHenwas pabota B 3TOM pexu-
Me OCYLUEeCTBNSeTCA C MOMOLLBIO Crleuvanv3npoBaHHbIXx 6MbnnoTek dyHKUMOHAaMNbHbIX
6110KOB, MOAKIOYEHHbBIX U UCMNOMb3yeMbIX MPYU CO34aHMN NOMNb30BaTENbCKON NporpaMmbl B
cpege nporpammupoBaHuns «CoDeSys». Hactpovikn nHtepdenica 3agaTca B (PyHKLMAX
6ubnunoTekn, cM. PyKOBOACTBa MO NMPUMEHEHWNI0 GMBNMOTEK NPOrpaMMHbLIX KOMMOHEHTOB
ans OBEH MNJIK B yactn onucaHusa uHTepdenca bmubnuotekn dyHKLMOHaNbHbIX 61okos
ans pabotbl ¢ npotokonom ModBus 1 uHtepderica 6ubnuotekn dyHKUMOHaNbHbIX 6110koB
Ans pabotbl ¢ npoTokonom OBeH.

Ecnn nopt RS-485 HacTpoeH ansa pabotel B pexume Master, To ons csasu ¢ npo-
rpaMMON-KOH(PMrypaTopomM M NPOrpaMMon TUPaXXUPOBaHUS CnegyeT Npu BKIYEHUU Mu-
TaHusa yaepxuaTb Haxaton kHomnky «[MYCK/CTOIlM», — aTo ocTtaHaBnvBaeT 3anyck nonb-
30BaTenbCKON NporpamMMel 1 nepesoa nopta B pexum Slave.
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3.6.3 UHTepdpeic cBazm ¢ moaynem MP1

MHTepdelic npegHasHayeH ansa nogkrnoyeHnst K koHTponnepy moaynsa MP1 no BHyT-
PEHHEN LUMHE, YTO MO3BOMSAET YBEMWYUTL KONMWMYECTBO BbIXOAHbLIX YCTPOWCTB Ha 8 auc-
KPETHbIX (KM4eBbIX) BbIXOAHbLIX YCTPONCTB B Pa3NuYHbIX KOMOMHALMAX:

— anekTtpomarHutHoe pene 4 A, 220 B;

—  TpaH3ncTopHble ontonapsl 400 MA, 60 B;

—  cumucTopHble ontonapsl 0,5 A, 250 B;

—  4ns ynpaeneHus TBepaoTenbHbiM pene 4...6 B, 50 MA.

Cxema nogkmntovenns mopyna MP1 k konTponnepy IMNK63 npeacrtasnena B MNpuno-
*eHumn b Ha pucyHke B.15.

lMepekntoyeHne COCTOSIHUIM BbIXOAHbIX YCTponcTB MP1 MOXeT ocylecTBnATbCA He
vaule, yem 13,5 pas B cekyHAay.

3.6.4 UHTepdcpenc ceazn DBGU

MHTtepdelic DBGU npegHasHayeH Ansi cMeHbl BCTPOEHHOro nporpaMMmHoro obecne-
YeHWs1 KOHTPOMNepa Ha HOBYO BEPCUIO, MO0 BOCCTAHOBMEHNSI BCTPOEHHOTO NPOrpamMMHO-
ro obecneveHus Npu HapyLleHusix paboTbl KOHTposnnepa.

Ons coegmHenus ¢ MK Heob6xoaMMo Mcnonb3oBaTh CneuuanbHY NnaTy-nepexonHuk,
a Tarke kabenb KC1 (nnbo KC2), coeguHsowmn nnaTy-nepexogHuk ¢ noptom RS-232 MK
(ranpsamyto, nubo yepes agantep USB/RS-232).

BHumaHue!

1 [MopT npegHasHa4yeH UCKMIOYUTENBHO ANS CePBUCHbLIX Lenen. 3anpeLlaeTcs noa-
KrnovaTb K Hemy niobble YCTPOCTBA Ha 3Tane Hanaaku v aKcnfyaTtaumm, 3a uc-
KMoYeHneM nnatbl Npu HEOOXOAMMOCTU BbINOMHEHWUST OBHOBMEHNUST BCTPOEHHOIO
nporpaMmmMHoro obecneyeHusl.

2 TMpw oBGHOBNEHUN BCTPOEHHOrO NporpammHoro obecneveHus Bpems byaet copo-
LIEHo, 1 ero HeobxoauMo NepeycTaHoBUTb.

3 lMpun o6HOBMEHWM BCTPOEHHOrO MNpPOrpaMMHOro obecneyeHus 3HayeHust BCEX
KOHpUMrypaLmoHHbIX napameTpoB 6yayT cOpolueHsbl. [Mocne o6HoBNeHUst Heobxo-
AnmMo BbINonHUTL copoc EEPROM 1 ckoHdurypupoaTs Npubop 3aHOBO.

4  3HayeHus napameTpoB, COXPaHEHHbIE MPOrPaMMON TUPaXMPOBaHUS N3 CTaporo
BapuaHTa BCTPOEHHOrO MPOrpaMMHOro obecrneyeHusi, 3anvcaTb (NepeHecTu) B
HOBbIN BapuaHT OyaeT HeBO3MOXHO. [Npyn HEOGXOAMMOCTN MCMONBb30BaHUSA 3Ha-
YeHU napameTpoB U3 CTaAporo BapuaHTa, HEOGXOAUMO COXPaHWUTb MPEXHIO
KOHpMrypaLumio npy NOMOLLM NPOrpaMMbl TUPAXXMPOBAHUS 3aHOBO.

3.7 YenoBeKo-MalUMHHbIN UHTEpdenc

3.7.1 XXvakokpuctannmyeckum MHOMKaTop

KoHTponnep nmeeT BCTPOEHHBIN 2-X CTPOUHbIN 16-TK pa3psiaHbiv XKKA, no3BonsoLwmi:

— oTobpaxaTb «COCTOSHME» BXOAOB M 3afaBaTb 3HAYEHMS BbIXOAOB KOHTPONNEpPa;

— oTobpaxaTb M pedakTupoBaTb 3HAYEHWUSI NapameTpoB MOMb30BATENbLCKOW NpPOo-
rpammbl;

—  BM3yanbHO OTCMEXUBaTb M3MEHEHVE 3HaYeHUW napameTpoB MONb30BATENBCKON
nporpamMmmbl.

MoapobHee ¢ pecypcamMn OTOGPaXKeHUs] MOXHO O3HAKOMUTLCH B pasgene «Mcnonb-
3oBaHne XXKW» Pl 1 B pykoBoACTBax Mo NpUMeHeHWo GUBNMOTEK NPOrpaMMHbIX KOMMO-
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HeHTOB ans OBEH MJIK B yacTn onncanunst pyHKUMOHaNbHbIX 6rokoB 6ubnmotek paboTbl ¢
YKKW MJIK63.

B MJIK63 peanu3oBaHa BO3MOXHOCTb M3MEHEHUsI APKOCTM NOACBETKN W KOHTPACTHO-
CTW nHaukaTopa, cM. pasgen «KoHdurypmposaHue obnactu Beoga-sbisoga MJK» B PI1.

3.7.2 BcTpoeHHbIN 3BYKOBOM Usny4arenb

KoHTponnep nmeeTt BCTPOEHHbIN 3ByKOBOl7I na3nyyarensb, No3BONAOLLMNIA:

—  CMrHanusmpoBaTb O NOAKIIOYEHUU NUTAHUSA K KOHTPONepy;

—  CUrHanusmpoBaTb O HaXaTuu rnonb3oBaTerieM KHOMOK Ha JMLEBOW MaHemnu KOoH-
Tponnepa,

— co3faBsaTb cneumanuanpoBaHHble NporpaMMHble cpeacTBa curHanusauum o npo-
XoXaeHun npouecca, obecneunBatolime ynpasrneHve AUHaMUKOM M3 NOMb30Ba-
TernbCKOW nporpamMmmel.

[nsi ynpaBneHns 3ByKOBbIM U3nydaTenem ucnonb3yeTcs 6ubnmoteka ®b Sound.lib.
3.7.3 KnaBuatypa

KoHTponnep nmeeT BCTPOEHHYIO KnaBuaTypy C LWecTbio kHonkamu: Myck/Cton, Beixog,
AnbT, Beoga, Beepx, BHus.

KHOMKM MOryT ncnonb3oBaTbCs ANS NEPEKITIONEHUST MEXAY PeXnMaMn MHAUKALMK 1
3aaHusl 3Ha4YEHU KOHUIypaLIMOHHbIX NapamMeTpoB, cM. pa3gen 7 (nogpobHee o6 aTom
cm. B PI).

C uenbto obpalleHns BHUMaHUsi 06CnyXunBatoLLEro NepcoHana Ha HaxaTue KHOMOK Ha
NMLEBON NaHenu B KOHTPOIfepe NpefycMoTpeHa yHKUMst «3ByK», onpeaensiowasi Bo3-
MOXHOCTb 3BYKOBOW CUrHanu3auum no akTy HaxaTusi KakoW-nmbo KHOMKM KnaBuaTypbl
nyTem Mnofayn curHamna BCTPOEHHOro 3BYKOBOrO M3ny4vaTens (3BYKOBOE MOATBEPXAEHUE
HaxaTusa knaeuw). OaHHast yHKUMA MoXeT ObiTb oTkntodeHa. MogpobHee o Bkmode-
HUW/OTKINOYeHUN yHKUMM «3ByK» cM. pasgen «KoHdurypvpoBaHve obnactv BBoAa-
BbiBoga MJ1IK» B PI1.
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4 Ucnonb3oBaHWe No HadHaYeHUIo

Mepen ncnonb3oBaHveM koHTpornnep MJIK63 Heobxoaumo 3anporpammupoBaTh, T.e.
co3gaTtb Nonb3oBaTenbCKyo nporpammy. [ocne cosgaHmsa nonb3oBaTenbckas nporpaMmma
MOXeT ObITb COXpaHeHa B 3HEProHe3aBMCMMOW NMaMsATW KOHTposfepa M 3anyckaTbCsl Ha
BbINONIHEHME MOCME BKIIOYEHUS] NUTaHUS UNW nepesarpy3kn, — cM. pasgen «CoxpaHeHue
nporpamMmbl B naMaTi KoHTponnepay B Pr1.

MporpammupoBanne ocyliectensetcs ¢ nomowysto MO CoDeSys 2.3 (Bepcvmn 2.3.9.9).
Ons cBsAsn co cpegon nporpammmpoBaHus CoDeSys ucnonb3dyetcs nHtepdenc RS-232
KOHTponnepa, — cM. pasgen «lpoekT. YctaHoBka cBaan ¢ [NJ1K» B PI1.

Ha pucyHke 4.1 npuBeaeH npumep NOAKMYEeHNa KoHTponnepa k MK ana nporpammum-
poBaHus Yepes uHTepdenc RS-232. MNpu aTom ncnonb3dyeTtca kabenb nporpaMMMpoBaHus
KC1, Bxogsawmn B komnnekT noctaeku. Kabenb Bknioyaetca B rHesfgo (RS-232), pacnorno-
XXEHHOe Ha noBepxHOCTW A kopnyca koHTponnepa (cMm. pucyHok 3.1). OTBeTHas YacTb Ka-
6ens nogkniovaetca kK COM-nopty MNK.

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

BHumanue! TNogknioyeHne kabens nporpammupoBaHua KC1 ocyuiecTBnisieTcs npu
oTkItoYeHHOM nuTanum MJIK63 u MK (unun xotst 661 OAHOIO U3 3TUX YCTPOWCTB). Ecnn oT-
KInoYeHne nutaHmsa koHTponnepa v MK HeBO3MOXHO, TO B MepBylo oyepenb kabenb noa-
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4 Mcnonb3oBaHWe No Ha3Ha4YeHuo

kntoyaeTtca k MJIK63, 3atem k COM-nopty lK; npeasaputenbHO cnepyeT KOCHYTbCH Me-
TanM4yeckon YacTblo coeguHuTens kabens metannmyeckoro kopnyca COM-noprta MK ans
BblpaBHVMBaHWSA 3NeKTpUYecknx noteHumanos koHTpornnepa u MNK. HeBbinonHeHve 3aTmx
TpeboBaHU MoXeT npmBecTu k nospexaeHnto COM-nopTa lMK.

Moppo6Ho nporpamMmmupoBaHMe KoHTponnepa onucaHo B P, npeactaBneHHOM Ha
KOMMaKT-AMCKE M3 KOMMIeKTa MOCTaBKM Ha peanu3yeMble KOHTPOSepbl B COCTaBe KOM-
nrnekca nonb3oBaTenbCKON JOKYMeHTauun 1 nporpammMHbix cpeacTts ans OBEH MIK63.

[nsa ynobcTea nonb3oBaTens Ha KOMMNaKT-OUCKE peanu3oBaHa cUCTEMa HaBurauuy no
CTPYKTYpe naketa MOnb30BaTeNbCKMX  OOKYMEHTOB W  MporpaMMmHbIX  CpeacTs
ansa OBEH MJIK63, no3sonsiowas Bbi3biBaTk U NPOCMaTpMBaTh HEOOXOOUMbIE LOKYMEHTHI U
yCTaHaBnvBaTh NporpaMmMHoe obecneyenne, Heobxoaumoe ansa dyHKumoHnposanus MIK.

Bpems peakuuu BxoaoB/BbIXOA0B

Bpems peakumv 3aBUCUT OT TUMOB MPUMEHSIEMbIX BXOA4OB/BbIXOA0OB. AHanMTuyYeckoe
Bblpa)XeHne Ons onpeferieHns BpeMeHM MOJSHOro OTKnuKa KoHTpornepa (ToTkn) nmeet
BUA,

ToTtkn = TBXx + 2Tuukna + TBbIX,

roe  TBX — Bpems peakummn Bxoda Ha M3MeHeHne u3nyeckoro curHana (Bkrovas unb-
Tpauuto). Mo ymonyaHuio 3HaveHus Ans umdpoBbix BxogoB — 5,0 Mc, Ans aHanoroBbIxX
BxogoB — 100 mc (B Tabnuue 2.1 gaHHbIN napameTp Anst LMdpoBOro BXoA4a HasbiBaeTcs
«MuHMManbHast 4IUTENBHOCTb UMMNYNbCa, BOCMIPUHUMaEMOro ANCKPETHBIM BXOL4OMY);

Tumkna — Bpems yukna MJIK. YctaHoBneHHoe 3HayeHne no ymonyaHuio — 1 mc (cTa-
6unusmpoBaHHoe). Hactpansaetcs B okHe «KoHdumrypaums MJIK (PLC Configuration)» MO
CoDeSys. OnuTenbHOCTb LMKNA MOXHO Y3HaTb, MOAKMOYMB MOAYNb CTATUCTUKWA, — OH
noapo6Ho onucaH B PIT;

TBbIX — 3agep)ka Ha cpabaTbiBaHWe BbixoAa. 3HaYeHUs1 Ansi peneniHbIX BbIXo4oB —
50 mc; ons 0BbIYHBIX TPAH3MCTOPHbIX BbIxo4oB — 20 mc (B Tabnuue 2.1 gaHHbIN NnapameTp
Ha3blBaeTcsl «Bpems nepekntoyeHusi 3 coctosiHust «0» B cOCTOsIHME «1» 1 0BpaTHO»).

Mpumepbl pacyeTa BpEMEHM MOSHOMO OTKMAMKA KOHTpOnnepa AN pasHbiX BapMaHToB
MCNofib30BaHNA BXOAOB M BbIXOO0B NpmuBeaeHbl HNXe.

Mpumep 1: MakcManbHO ObICTPbIA OTKIMK MOXET OblTb peanuaoBaH Npu UCMonb30-
BaHWM UMAPOBBIX BXOAOB U TPAH3NCTOPHbIX BbIXOAOB NPV YCTAaHOBMEHHOM MUHMMAaIbHOM
3HayeHun Bpemenn uukna MIK:

Tomkn = Tex + 2Tuukna + Tebix =5+ 2 x 0,25 + 20 = 25,5 mc.
Mpumep 2: HanbGonee MeAneHHbIA OTKMMK MOXET ObiTb peann3oBaH Npu MCMonb30-

BaHMWM aHarnoroBblX BXOAOB W BbIXOAOB MPWU YCTAHOBMEHHOM (DMKCUPOBAHHOM 3HaYeHUU
(no ymonuaHuio) BpemeHu umkna MNiK:

Tomkn = Tex + 2Tyukna + Tebix = 100 + 2 x 1 + 100 = 202 mc.

LiucdpoBoit ounbTp AN BXOAHBLIX aHANOroBbIX CUTHarnoB

Ans ocnabneHus BNUSIHUA BHELIHUX UMMYJIbCHBIX MOMEX Ha 3KCMyaTauuMoHHble Xa-
pPaKTEPUCTMKM KOHTPOMNepa B NporpaMmy ero paboTbl BBeAeHa LudpoBas unbTpaums
pe3ynbTaToB M3MepeHui. OunbTpaumsl OCYLLECTBIISIETCS HE3aBUCMMO [AMSl Ka4oro aHa-
NoroBoro Bxoaa, 3afaercsa napametpamu «MocT. ®unbTtpa» u «Monoca dunbTpar. Puns-
TpauuWsi NpoBOAMTCS B ABa 3Tana.
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Ha nepBoM 3Tane cpunbTpaumnm u3 Tekywmnx U3MepEeHNUii BXOAHbIX NapameTpoB OT-
(PUNbTPOBLIBAIOTCSA 3HAYEHUS, UMEIOLLME SIBHO BblpaXKEHHbIE «NPOBasibl» UM «BblIGPOCHI».
[na 3Toro B KOHTPOMMEpe OCYLUEeCTBNSETCA HENPEPLIBHOE BbIYUCIIEHNE PA3HOCTU MEXAY
pesynbTaTamu ABYX NOCMNeOHUX U3MEPEHWUIA OJHOrO M TOrO Ke BXOOHOrO napameTpa, Bbl-
MOSMHEHHbIX B COCEAHMX LMKNax onpoca, U CpaBHEHWE ee C 3afaHHbIM npeferbHbIM OT-
KrnoHeHveM. Ecnu BblMMCREHHas pasHOCTb NPeBbIWAaeT 3aAaHHbI npeaen, To pesynbTar,
MOmyYeHHbIN B NOCNEAHEM LMKIIE OMpOCca, CYUTAETCH HEeAOCTOBEPHbIM, AanbHelwasi ob-
paboTka ero npuMocTaHaBnUBAaeTCst M NPOU3BOAUTCH MOBTOPHOE M3MepeHue. Ecnu Hepo-
CTOBEpPHbIA pe3ynbTaT Obin Bbl3BaH BO3AEWCTBMEM MOMEXW, TO MOBTOPHOE M3MepeHue
NnoATBEPAUT STOT (HaKT, 1 NOXKHOE 3HAYEHWNE aHHYNUPYeTCS.

Takoi anroputm 06paboTku pe3yrnbTaToB U3MEPEHUIA NO3BOMSET 3ALUUTUTL KOHTPOI-
niep OT BO3AEWCTBUSI €AMHUYHBIX UMMNYIIbCHBIX M KOMMYTaUMOHHBIX MOMEX, BO3HUKAOLLMX
Ha npou3BoAcTBe Npu paboTe CMNOBOro 060pyAOBaHuUS.

BenuunHa npefenbHOro OTKNOHEHUS] pe3ynbTaToB ABYX COCEAHUX U3MEPEHUI 3aga-
eTcsi nonb3oBaTtenem B napameTpe «llonoca unbTpa» MHAUBUAYANbHO ANt BCEX AaTyu-
KOB B eVHMLaX 3MepsieMbIX MU (OU3NYECKMX BENUYMH.

B obuem cnyyae npu Bbibope «[lMonockl hunbTpa» criegyet UMeTb B BUAY, YTO YeEM
MeHbLUE ee 3afjaHHOe 3Ha4yeHue, TeM Ny4lle NOMeXo3allMLLEHHOCTb aHanoroBoro Bxoaa,
HO MpK 3TOM (M3-32 BO3MOXHbIX MOBTOPHBLIX M3MEPEHUIA) XyXKE peakumns KOHTponnepa Ha
GbicTpoe dhakTMyeckoe M3MEHeHNe BXOLHOro napameTtpa. Bo nsbexxaHne NoBTOPHbLIX U3-
MepeHuit Npu 3agaHumn «lonocbl unbTpa» criegyeT PyKOBOACTBOBaTLCS MakcUMaribHOWM
CKOPOCTbIO U3MEHEHUST KOHTPONMPYEMOIO NapamMeTpa, a Takke paccyuTaHHon (cMm. Tabnu-
uy 2.1) nepmoguyHocTbio onpoca. Mpy HeOOXOAMMOCTM OaHHbIN PUINLTP MOXET ObITb OT-
KMioYeH ycTaHoBKOW B napameTpe «[lonoca unbtpa» 3HaueHus «0x».

Ha BTOpOoM 3Ttane dunbTpauuMm OCyLLECTBNSAETCS CrnaxueaHve (gemnduposaHue)
MOSyYeHHbIX Ha MEepBOM 3Tane pesynbTaToB M3MEPEHWn B Cryyae MX BO3MOXHOMW OcTa-
TOYHOWN hNyKTyauun.

MepenaTtouHas byHKUMSI 3BE€HA, OCYLLECTBMSALWEro npeobpa3oBaHWe BXOQHOMO CUr-
Hana Ha 3ToMm aTane unbTpauum, N0 CBOMM NapaMmeTpam COOTBETCTBYET (UNBTPY HUSKMX
YacTOT MepBOro NOpsiAKa C NOCTOSIHHOW BPEMEHM T.

Mpu nocTynneHun Ha BxoA Takoro urnbTpa cKaukoobpa3HOro curHamna ero BbIXO4HOM
CcurHan 4yepes Bpemsi, paBHoOe t, 13MeHNTCS Ha BenuunHy 0,64 OT amnnnTyAbl ckadka; ye-
pes Bpems, paBHoe 2t, — Ha Benu4nHy 0,88; yepes Bpems, pasHoe 3t, — Ha BenuynHy 0,95
W T.A. NO 3KCMOHEHUNANbHOMY 3aKOHY.
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«[MocTosiHHas BpemeHun cunbTpa» T 3agaeTcs nonb3oBaTeneM B CekyHaax Ans Bcex
aHanorosbIx BXO4OB Mpu ycTaHoBke napametpa «Moct. domnbTpar. Mpu 3agaHnm napa-
meTpa «locT. hunbTpa» cnegyeT umeTb B BUAy, YTO YBENUYEHWE €ro 3HayeHus ynyd-
LaeT NOMEexXo3aLlMLLEHHOCTb aHanoroBbiXx BXOAOB, HO OJHOBPEMEHHO YBENUYMBAET €ro
WHEPLUMOHHOCTb. Peakumnsi KoHTponnepa Ha 6biCTpble M3MEHEHNS BXO4HOW BENWUYMHBI 3a-
mMeanseTcs.

Mpy HeobxoQMMOCTM AaHHbIA UNbTP MOXEeT ObiTb OTKMIOYEH YCTaHOBKOW B Mnapa-
meTpe «locT. dmunbTpa» 3HaveHusa «0». BpemeHHble guarpammbl paboTbl LMPOBbLIX
unLTPOB NpeAcTaBneHbl Ha pUCyHke 4.2.

PucyHok 4.2 — BpeMeHHble guarpammMbl paboTbl
undcdpoBbIX hUNbLTPOB NOKa3aHUN JaTymKa
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5 Mepbl 6e3o0nacHoCTH

5.1 Mo cnocoby 3auTbl OT NOPaXEHUS SNEKTPUYECKMM TOKOM KoHTponnep MIK63
cooTtBeTcTByeT knaccy Il no FOCT 12.2.007.0-75.

5.2 Mpw akcnnyaTtaumm u TexHn4eckom obcnyxmeaHum Heobxognmo cobnopate Tpe-
6oBaHuna TOCT 12.3.019-80, «[MpaBun akcnnyaTtaumm 3NeKTpoycTaHOBOK noTpebuTenei»
n «[paBun oxpaHbl Tpyaa Npu aKcnnyaTaumm anNekTpoycTaHOBOK noTpebutenemn».

5.3 OTKpbITble KOHTaKTbl KMEMM KOHTpOmfepa npu 3KCnnyatauuum HaxogaTcs nog
HanpsbkeHveM BenuumMHom Ao 250 B. JTioOble NoakntoyeHus K KOHTponnepy U paboTbl Mo
€ro TEXHNYECKOMY OBCIY>XMBaHMIO NPOU3BOASITCA TONBKO MPU OTKIIFOYEHHOM MUTAHUN KOH-
Tponnepa v NOAKIMOYEHHbIX NCMONMHUTENBHBIX MEXaHN3MOB.

5.4 He ponyckaeTcsi nonajaHwe Bnarm Ha KOHTaKTbl BbIXOAHbIX COeQUHUTENEN U
BHYTPEHHME 3MEMEHTbl KOHTporrepa. 3anpellaeTca UCMonb3oBaHWe KOHTpornepa npu
Hanm4muu B atMocdepe KUCNOT, LWenoyen, Macen U UHbIX arpeCcCUBHLIX BELLECTB.

5.5 lNogknioyeHune, perynnuposka n TexHnyeckoe obcnyxunsaHme koHTponnepa MJ1K63
OOMXHbI NPOM3BOANTLCH TOMNBKO KBANMMUUMPOBAHHBLIMK cneumannucTamu, UsyymseLUMMU
HacTosLee pyKOBOACTBO MO 3KChnyaTauuu.
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6 MoHTax u NnoaroToBKa K pabore

6.1 YcTtaHOBKa KOHTposnnepa

6.1.1 Mpu MOHTaxe KOHTPONNEPOB HEOOXOOUMO Yy4uUTbiBaTb Mepbl Ge3onacHocTw,
npeacTasrneHHble B pasgene 5.

6.1.2 lNMpun MOHTaxe ANs KOHTponnepa npeaBapuTenbHO NOAroTaBNMBaeTCd MECTO B
wkady anekTpoobopynosaHus. KoHCTpyKumMs Wkada AomkHa obecneynBaTth 3almUTy KOH-
Tponnepa OT NonajaHus B HEro Bnaru, rpsiam n NOCTOPOHHWUX NPeaMETOB.

6.1.3 KoHTponnep 3akpennsietrca Ha DIN-peiiky 3allenkamm BHU3.

MpumeyaHne — HeobxooMMO OCYLIECTBNATL MOHTaX W MNOAKMYEeHVe npeaBapu-
TernbHO CKOH(PUIypupoBaHHOIo KOHTponmnepa.

YcTtaHoBKa koHTponnepos Ha DIN-peiike

OCYLLECTBNSIETCS B CreAytoLLel nocneaoBaTenbHOCTH:

1. Mpownseogutca nogrotoBka Ha DIN-pelike mecta Ans yCTaHOBKM KOHTporfepa B
COOTBETCTBUM C pa3mepamu, npuBeaeHHbIMN B MNpunoxeHun A.

2. KoHTponnep yctaHaenmBaetcs Ha DIN-peliky B COOTBETCTBUMM C pUCYyHKOM 6.1 a) no
cTpenke 1.

3. KoHtponnep ¢ ycunvem npwxkumaetca k DIN-peike B HanpasneHun, nokasaHHOM
CTpenkon 2, Ao hukcaumm 3aLlenku.

4. Iina cbema koHTponnepa ¢ DIN-peliku B NpoyLUMHY 3aluenkn BCTaBNseTcss ocTpue
oTBepTKN (CM. pucyHoK 6.1 6)), 1 3allenka omkMMaeTcs no ctpenke 1, nocrne 4Yero KOH-
Tponnep otBoautcs oT DIN-periku no ctpenke 2. MNpu cbeme MJIK63 oBe 3allenku oTxu-
MalTCA OLHOBPEMEHHO.

a) 6)

PucyHok 6.1 — MoHTaxX KkOHTponnepa c kpenneHuem Ha DIN-peinky

35



6 MoHTax 1 nogrotoBka k pabote

6.2 MoHTaX BHeLWIHUX cBA3en

6.2.1 O6wue Tpe6GoOBaHUA K MOHTaXXHbIM NPOBOAAM

[na obecnevyeHnss HaOEXHOCTN ANEKTPUYECKUX COEANHEHUA PEKOMEHAYETCS UCMOMb-
30BaTb TONbKO MeAHble npoBofa. MpoBoa nepes coeAMHEHMEM HEOBXOOAMMO 3a4UCTUTh
Ha ONUHY 5 MM, C TakMM pac4yeToM, YToObl cpe3 U3oNsALMKU NIOTHO NpuUMeran K KNeMMHOWN
Konopgke, T. €. YTOObl OrofieHHblEe y4acTKM NpoBoAa He BbICTynanu 3a ee npegensl. Ons
rmbkoro (MHOrOXMIbHOro) NPoBoOAa CreayeT UCMNONb30BaTbCs 0OXMMHbIE BUNOYHbIE HAKO-
HeYHukn (Hanpumep, Tuna HBW1,5-3, pucyHok 6.2).

PucyHok 6.2 — MNoAaroToBKa MHOrOXWUITbHOIO npoBoda AnA MOHTaXa C HAKOHe4YHUKOM

BxopgHble Lenu ynpaBneHus:

MakcumanbHoe ceyeHne NpoBOAOB, MOAKMIOYAEMBIX K KIEMMaM MpY MOHTaXe XecT-
KM MUnu rubkum nposogom — 1 MM? (cooTBeTcTBYeET 18 AWG).

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

Lienu nutaHus v BbIXOAHbIE:

MakcnmanbHoe ceyeHne MPOBOAOB, MOAKMYAEMbIX K KIEMMaM NMpu MOHTaXe XXecT-
K1um nposogom — 1,5 MM? (vnn 2x0,75 MM2) (cooTBeTcTBYET 16 AWG).

MakcumanbHoe ceyeHne NpoBOAOB, NMOAKMIOYAEMbIX K KNEMMaM Npu MOHTaxe rMGKMM
nposogom — 1 MM? (cootBeTtcTByeT 18 AWG).

MwnHMManbHoOe ceyeHre NpoBOAOB, NOAKMYaeMbIX K knemmam 0,25 MM,

Knemmbl KOHTponnepa cnegyeT 3aTtarmeaTth ¢ yeunvem 1,95 kr/cwm.

BHumaHue! He cnepgyet yknagbiBatb CUrHanbHble NPOBOAA B OAWH XIYT UIn K0p06 C
cuUnoBbIMK Nposogamu. [nsa 3awmTbl uenen oT BIIMSHUSA BHELUHUX HaBOAMMbIX MOMEX pe-
KOMeHOyeTCA NPUMEeHATb 3KpaHUpPOBaHHbIE kabenu.

6.2.2 Mopkn4veHne NUMTaHuUA

6.2.2.1 lNutaHue KOHTponnepa cnegyeT oCyLeCcTBNAATb OT ceTeBoro duaepa, He cBs-
3aHHOr0 HEMOCPEACTBEHHO C NMUTAHWEM MOLLHOro cunoBoro obopyaoBaHusi. Bo BHeLLHeN
Luenu pekoMeHAyeTCs YCTaHOBUTb BbIKMoYaTenb, 06ecnevnmBaloWnii OTKIIOYEHUE KOH-
Tponnepa OT CeTU U NnaBkme npegoxpaHuTenu Ha Tok 1,0 A.

MuTaHne Kakmx-NnnMbo YCTPOMCTB OT CETEBbLIX KOHTAKTOB KOHTPOIepa 3anpeLlaeTcs.

Homepa KOHTaKTOB MOAKMOYEHNSA NUTaHMs npusedeHsl B MNpunoxeHun I
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6.2.3 Moakn4yeHne BXoO40B U BbIXO4OB

6.2.3.1 lNoagknoyeHne UCTOYHWKOB CUrHaNoB M AaTYMKOB KO BXodam, a Takke nog-
KNOYEHNE UCMONHUTENBHBIX MEXaHU3MOB K BbIXO4aM OCYLLECTBMASTCA B COOTBETCTBUM CO
cxemamu, npusefeHHsIMU B MNpunoxexHun b.

6.2.3.2 PenevHble U TPAH3UCTOPHbIE BbIXOAbl HE UMEKT BHYTPEHHEN 3alLnThbl OT ne-
perpysku. o aTon nNpuynHe cnegyeT UCNOMb3oBaTb 3NEMEHThI 3alMThl, NOKa3aHHbIe Ha
pucyHkax b.9, 6.10 (Mpunoxexwve b).

6.2.3.3 1N WHAYKTMBHbLIX Harpysok, Hanpumep, npu WCMONb30BaHWU KOHTaKTOPOB
UM MarHUTHBIX KranaHoB, YNpaBnsieMblX MOCTOSAHHBLIM HanpskeHunem, Heobxoammo Bce-
roa ucnonb3oBaTb 6e3blHEPUMOHHbIE AnoAbl. TW AMOAbI YacTo YCTaHaBNMBalOTCA B
ynpaensemMble YCTpOWCTBa 3apaHee. Ecnn xe OHM He yCTaHOBMeHbl, TO Heobxoammo
obecnevnTb NX MOHTax.

6.2.3.4 Ecnv WHOYKTMBHbIE HArpy3ku BKMNIOYAOTCA penerHbIMU BbiIXo4amu C nepe-
MEHHbIM HarnpsikeHvem, crnegyeT npegycmoTpetb RC-LenouKy, CHWXalowyl MnMKoBOe
HanpsbkeHWe Npu BKIMIOYEHUW Harpysky 1, bnarogaps aTomy, 3allMLLaoLLY0 KOHTaKTbl pe-
ne OT NoBpPEeXAeHN Npu NCKPOBOM paspse.

6.2.3.5 lpu ncnonb3oBaHMM BCTPOEHHOIO UCTOYHMKA NUTaHMA 24 B onga nutaHus ak-
TUBHbIX aHarnoroBbiX 4ATYNKOB, ANCKPETHLIX BXOAO0B, aHaNOroBblX BbIXOAOB CrneayeT yyu-
TbiBaTb OCOGEHHOCTU NPUMEHEHNS:

a) nuTaHue BbIXOOOB TUMa «Y» BCerga OCyLLEeCTBNAETCA OT BCTPOEHHOIO MCTOYHMKA
NUTaHUSl, COEAMHEHNE NVHUA MUTaHWUS MNPOM3BOAMTCA MPU WU3rOTOBIIEHMM KOH-
Tponnepa.

MpumeyaHne — Bce BbIxoAbl Y U BCTPOEHHbI UCTOMHUK NUTaHnsa 24 B mexay
cobol ranbBaHNYECKN CBSA3aHbI.

0) cymmapHbIn NOTPebnseMbIn OT UCTOYHMKA TOK HEe OOIpkeH npesblwate 180 MA
(Bbixog TMna «W» notpebnset He Gonee 20,1 MA, Bbixoa Tuna «Y» — He 60-
nee 10 MA, OUCKPETHbIV BXoa — He Gonee 7 MA).

BHumaHune! He OonyckaeTcd nutaHme OoT 0gHOro NCTOYHMKa OAHOBPEMEHHO aKTUBHbIX
aHanoroBbIX OaT4YMKOB, AUCKPETHbIX BXOO0B N OAaTYMKOB, aHa10roBbiX BbIXOO4OB B ntobbix
KOMOMHaUMSX, Tak Kak B 3TOM clny4vyae noaBndeTca ranibBaHU4ecKasa CBA3b Mexay HUMN.

6.2.4 Moagkno4yeHue OaTYNKOB

6.2.4.1 Cxembl nogknioveHuns aatyumkos k MNJIK63 npueeneHbl Ha pucyHkax b.1 - 6.6 B
Mpunoxenun bB.

6.2.4.2 MopKkno4yeHNne TepMOMETPOB CONPOTUBIIEHUSA.

B MJIK63 ncnonb3yeTca TpexnpoBOAHAs CXema MOAKMIYEeHNS TEPMOMETPOB COMpo-
TuBnenus. MNpn Takon cxeme K OQHOMY M3 BbiBOAOB TC MOAKMIOYAOTCS OfHOBPEMEHHO
[ABa npoBoAa, CoeauHsALWMX ero ¢ npubopom, a K Apyromy BbIBOAY — TPeTUi CoeaunHu-
TenbHbIN NpoBog (CM. pucyHok b.2 B MpunoxeHun B).

BHumaHue! ConpoTuBneHusi Bcex Tpex COeAVHUTENbHbIX NMPOBOAOB AOMKHbI ObiTb
paBHbl — He 6onee 15 Om, Mpy 3TOM MCNOMb3YTCA NPOBOAa PaBHOW ANWHbI — He Bonee
100 m. B npotuBHOM cnyyae pesynbTaTbl UISMEPEHUA MOTYT ObITb HETOYHBIMM.

MpumeyvaHue — [lonyckaeTcsa coeamHeHne TepmomeTpoB conpoTtmenerns 1000 Om ¢
npmbopom M MO ABYXMpoOBOAHOM cxeMme. [lpy 3TOM AnvHa coeguHUTENbHbLIX NPOBOAOB
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JomkHa 6biTe He 6onee 100 MeTpoB, a COMPOTUBIIEHUE KaXAOW >XUIbl — HE MPEBbLILIATL
15,0 Om. Mogpo6Hee cm. Mpunoxexune XK.

6.2.4.3 MoakntovyeHne TepMO3INEKTPUIYECKMX npeobpasoBartenen (Tepmonap).

6.2.4.3.1 TNogkntodeHne Tepmonap Kk MNJIK63 npom3BognTCcs ¢ MOMOLLIO cheumanbHbIX
KOMMEHCALMOHHBIX (TEPMO3MEKTPOAHBIX) MPOBOAOB, M3rOTOBMIEHHBIX U3 TEX XE CaMbIX
maTepuaros, YTO U Tepmonapa. [JonyckaeTcs Takke UCNonb3oBaTb NPoBoAa U3 METarmnoB
C TEepMOIJNEKTPUYECKUMU XapaKTepUCTUKaMK, KOTOpble B [JuanasoHe Temnepartyp
0...100 °C aHanornyHbl xapaktepucTmkaMm MaTepuarnoB 3MeKTPoAoB TepMonapbl.

6.2.4.3.2 Tpu coegnHeHUN KOMNEHCALMOHHbBIX MPOBOAOB C TepMonapon u npubopom
cobrnirogaeTcs NoNsapHOCTL (CM. CxeMy NOAKNIoYeHUs, pucyHok 5.6 B Mpunoxexun bB).

[Mpun HapyLeHun BbileyKasaHHbIX YCIOBUA MOTYT BO3HMKATb 3HaYMTErNbHbIE NOrpeLL-
HOCTMK Npun namepeHun!

6.2.4.3.3 Bo unsbexaHue BnUsIHUA NMOMEX Ha M3MEPUTENbHYI YacTb Npubopa NuHUo
cBs3u npubopa c OaTyMKOM pPEeKOMEHAYyeTCs 3KpaHuMpoBaTb. B kayecTBe akpaHa MOXeT
6bITb MCNOMNb30BaHa 3a3eMrieHHas cTanbHas Tpyba.

BHuumanue! Paboune cnan Tepmonap [OMKHbI ObiTb 3MEKTPUYECKM W30NUPOBaHbI
Apyr OT gpyra u oT BHellHero obopyaoBaHus! 3anpeLlaeTca ncnonbL3oBaTb TepMonaps! ¢
Hen3onmMpoBaHHbIM paboymm cnaem.

6.2.4.4 TopkntoYyeHne akTUBHbIX AAaTYMKOB, MMEKLWNX YHUDUMLUNPOBaHHbIA Bbl-
XOAHOW CUrHarn ToKa UInu HanpsKeHus.

6.2.4.4.1 AKTVBHble [aT4yMKM C BbIXOOHbIM CUrHamoM B BuOE MOCTOSIHHOIO
HanpsxkeHusa (0...1 B) nogknioyaloTca HeNnocpeacTBEHHO K BXOAHBIM KOHTakTam npubopa.
[na ncnonb3oBaHWa akTUBHBLIX [AT4YMKOB C BbIXoAHbIM curHanoM 0...10 B HeoGxogumo
npumenntb mogyne P-10 nponssoactesa OBEH, yctaHaBnneBaembin Ha aHanorosoMm Bxoge.

6.2.4.4.2 AKTMBHblE OATUUKM C BbIXOAHBIM curHanom B Buge toka (0...5 MA, 0...20 mA
unu 4...20 MA) MOryT NogKnmoyaTeCcs K NPUBopy TOMbKO NOCMe YCTaHOBKW BHELLHEro LWyH-
Tupytowero pesnctopa (cMm. pucyHok b.5 B Mpunoxenun B). PeancTtop gomkeH ObiTb npe-
UM3nMOHHbIM (Tna C2-29B, C5-25 u 1.1., MOLWHOCTLIO He MeHee 0,25 BT, conpoTuBneHnem
100 Om % 0,1 %) u BbIcOKOCTabUNbLHLIM BO BpeMeHu u no Temnepartype (TKC He xyxe
25x10-6 1/°C). laHHble pe3ncTopbl MOXHO nNpruobpecTn B otaene npogax dupmsl OBEH.

6.2.4.4.3 [Ina nuTaHns HOpMUpYHOLWMX NpeobpasoBaTtenei Heobxoanm OONONHUTENb-
HbI MCTOYHMK NOCTOSAHHOrO Hanpsbkennsa Un. Ha pucyHke B.5 B Mpunoxenun b nokasaHa
cxema MOAKMNIYEeHUs OAaTYMKOB C YHUUUMPOBAHHBLIM BbIXOAHbIM curHanom 4...20 mA
K npubopam Mo ABYXNPOBOAHOW MNMHWKN. 3HaveHne Hanpsikenus Un ykasblBaeTcsl B TEXHU-
YECKMX XapaKTepUCTUKaX HOPMUpYHOLEro npeobpasoBaTens W, Kak NpaBwumo, NeXuT B
auanasoHe 18...36 B.

6.2.4.4.4 Bo u3bexaHve BrMSHUS NOMEX Ha U3MEPUTENbHYIO YacTb nNpubopa NUHUIo
cBs3u npubopa Cc JaTyMKOM pEeKOMEHAYyeTCs 3KpaHuMpoBaTb. B kayecTBe akpaHa MOXeT
6bITb MCNOMNb30BaHa 3a3eMrieHHas cTanbHas Tpyba.

BHumanune! «MuHycoBble» BXOAbl AATYMKOB B Npubope anekTpu4eckn obbeanHeHb!
mexay cobon. [ina nUTaHMsA akTUBHbLIX AATYMKOB BO3MOXHO UCMOMb30BaHWE BCTPOEHHOTO
B MJIK63 nctoyHnka nutaHns 24 B nocTosHHOrO ToKa.

6.2.4.5 MopkntoyeHne pe3nNCTUBHbLIX AATYNKOB

MMopknoyeHne pe3ncTMBHOrO AaTyvka OCYLLECTBRSEeTCs MO ABYXNPOBOAHOW UMW MO
TpPexnpoBoAHON cxeme. Cxembl MOAKMYEHNS PE3UCTUBHOIO AaTymMka Ko Bxoay npubopa
npeacTasneHbl Ha pucyHkax b.2 n 6.3 B MNpunoxeHun b.
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6.2.5 MoaknroyeHUe BHELIHUX YCTPOUCTB ynpaBreHus

Llenn BY umeloT ranbBaHUM4YecKyl0 M30MAUMIO OT BCEW OCTanbHOW cxembl npubopa.
WcknioveHne coctaBnseT BbIxog «T» AN ynpasneHns BHELWHUM TBepAoTenbHbIM pene. B
3TOM CryyYae ranbBaHNYecKyto n3onaumio obecneynsaeT camo TBepAOTENbHOE perne.

6.2.5.1 MopknioyeHue Harpy3ku Kk B TMna «TpaH3ncTopHasa ontonapa» (tun «K»).

TpaH3ncTopHas onTonapa NpPUMEHSsIeTCs, Kak nMpasuso, Ans ynpasneHns HA3KOBOIbT-
HbIM 3fIEeKTPOMarHUTHBIM UK TBepAOTENbHbLIM pene (4o 60 B nocTosiHHOro Toka).

Cxema noakntoyeHus ans BO tuna «K» npusegeHa Ha pucyHke B5.10 B Mpunoxenuun b.

MpumeyaHue - Bo nsbexaHne Bbixoga M3 CTPOS TPaH3MCTOPa U3-3a OONbLLOrO TOKa
camouHAYKUMW, napannensHo oOMoTKe pene ycTaHaenueaeTcs gnod VD1, paccuntaHHbIn
Ha Tok 1 A n HanpsixeHue 100 B.

6.2.5.2 MopkntovyeHue Harpy3ku k BO tMna «cummuctopHas ontonapa» (tun «Cy»).

OnTocMMUCTOp BKIMOYaETCs B LeMNb YNpaBneHns MOLHOMO CMMUCTOpPa Yepes orpaHu-
ynBarowm pesmctop R1 (cxema nogkntodeHus gns BY tuna «C» npuBedeHa Ha pUCYH-
ke b.11 B MNpunoxeHun B). 3HavyeHne conpoTMBNEHUs pe3ncTopa onpeaenseT BenmymHa
TOKa yrnpaBneHns CUMUCTopa U MoXeT ObITb paccynMTaHo no opmyne

R1 [Om] =(30 [B]/lynp [A]) +£20%.

OnToCMMUCTOP MOXET Takke ynpaBnsaTb Napoi BCTPEYHO-MapannenbHO BKITHYEHHbIX
TnpuctopoB VS1 n VS2 (pucyHok 5.12 B Mpunoxenun B). na npegoTtepalleHns npobos
TMPUCTOPOB M3-3a BbICOKOBOSbTHbLIX CKAYKOB HaMpsi>KeHWUsi B CETU K UX BbIBOAAM PEKOMEH-
ayeTtca nogknovaTte puneTtpyowyo RC uenovky (R2C1).

6.2.5.3 MopkntoyeHune Harpy3ku k BO tuna «LAM 4...20 mA» (Tun «U»).

Onsa pa6otbl LIAM 4...20 MA vcnonb3yeTcst BHELLUHUIA MCTOYHUK NMUTAHUSA NOCTOSIHHOMO
TOKa, HOMWHAaNbHOE 3Ha4YeHue HanpsbkeHusa koToporo Un paccunTbiBaeTcs crnegyrolum
obpasom:

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

rae Un — HOMWHanNbHOE HanpshXeHne UCTOYHMKa NuTaHus, B;
Un.min — MUHMManbHO AOMNYCTUMOE HanpshKeHne UCTOYHUKa nuTaHus, B;
Un.max — MakCUMarbHO AONMYCTUMOE HanpsiKeHe UCTOYHMKA NuTaHus, B;
Ru — conpoTmBnenune Harpysku LIAM, Om.

Ecnn no kakoin-nmbo npuymMHe HanpsbkeHne uctovHuka nutanus LIAT, Haxoasiwerocs
B pacrnopsiXeHun nonb3oBaTtens, npesbllwaeT pacyeTHoe 3HavyeHue Unmax, TO NocnegoBsa-
TENbHO C Harpy3kol HeoBX0AMMO BKIMHOUUTL OFPaHUYUTESNBHBIN PE3UCTOP (CXema NOAKIH-
YeHus ans BY tuna «M» npuBepeHa Ha pucyHke B.8 B MNpunoxenun B), conpotusnexHve
KOTOPOro Rerp paccunTbiBaeTcs No hopMynam:

Rorp.min < Rorp3< Rorp.max;
Rorp.min = (Un - Un.max) * 107/ |LlAI'I3.max; I yan.max=20
Rorp.max = (Un - Un.min) * 10 / | LAM.max

rae Rorp.nom — HOMWHANBHOE 3HAY€HNE OrpaHMYMTENBHOrO peanctopa, KOwm;
Rorp.min — MWHMManbHO [OMNYyCTUMOE 3HaYeHWe OrpaHUyYUTENbHOTO pPesncTo-
pa, kKOwm;
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Rorp.max — MaKkcuMmarnbHO Oonyctumoe 3HadeHue OrpaHuymnTenlbHOro pesmncTo-

pa, kKOwm;
lyan.max — MakcMmMarnbHbIn BbIXogHOW TOK LIAT, MA;

BHumaHue! HanpskeHue ncroyHuka nutanmns LA He gomkHo npeBbiwaTe 36 B.

Ona nutanua BY tuna «LAIM 4...20 MA» BO3MOXHO MCNONb30BaHWE BCTPOEHHOMO B
MJIK63 uctouHunka nutaHusa 24 B nocTosiHHOro ToKa.

6.2.5.4 MNMoakntoyeHue Harpy3ku k BY tuna «LIAM 0...10 B» (Tun «Y»).

Onsi pa6oTtel LLAM 0...10 B ncnonb3yetcst BHYTPEHHUIA UCTOYHMK MUTAHWUSI NOCTOSIHHOTO
Toka (cxema nogkmntodeHus ons BY tuna «Y» npuBedeHa Ha pucyHke B.7 B lMpunoxe-
Hum B). ConpoTtuBneHue Harpysku Ry, nogkntoyaemon Kk LIAM, JOMKHO ObITb He Me-
Hee 2 KOm.

Bce Bbixogbl «Y» npubopa nMTalTCA OT OAHOIO BCTPOEHHOrO WCTOYHWMKA MUTaHUS,
OHW ranbBaHNYeECKM CBA3aHbI Mexay cobon.

BHumaHue! Mpy HanuymMm B NnpuGope BbIXOAOB TWMa «Y» UCMONb30BaHNe BCTPOEHHO-
ro UCTOYHMKA NUTAHUA NS NUTAHWSA UHBIX Lenen He AomnyckaeTcs.

6.2.5.5 MoakntoyeHue k BY ana ynpaBneHus TBepaoTenbHbIM pene (Tun «T»).

BbixogHoe ycTpornctso «T» BblaaeT HanpskeHue oT 4 Ao 6 B ans ynpasneHus BHeL-
HUM TBepAOoTeNbHbIM pere. Cxema nogknoyenus ans BY tuna «T» npuBefgeHa Ha pUCyH-
ke b.13 B MpunoxexHuun b.

[aHHbIN TN BbIXOQHOMO YCTPOWCTBA HE OCHALLEH BHYTPEHHEN raribBaHU4YecKon U30-
naumen. FanbBaHMYECKYO pa3Bsa3Kky nNpubopa U NOAKMTHYEHHOrO UCMONTHUTESNBHOIO Mexa-
HM3ma obecneyrBaeT camo TBepAoTeNbHOe pere. [InvHa NMHUK NOAKIYEHNst K Bbixogy T
He [OrMKHa npeBbiwaTtbh 3 M. BHyTpy BbIXOQHOrO YCTPOWCTBA YCTaHOBMEH OrpaHuynTeNb-
HbI pe3ancTop Rorp HOMUHanom 100 Om.

6.2.6 MoaknroyeHne yCTPOUCTB K Npubopy
CnocoObl NOAKIYEHUS YCTPOWCTB K Npnbopy npuBeneHsbl B Tabnumue 6.1.

Tabnuua 6.1

Moaknio4yaemoe MopT Kabenb Howmep pu- KommeHTapuin
YCTPOMUCTBO CYHKa
Mogaynu BBo- RS-485 BuTas napa - MNogkntoyeHne npous-
pa/sbiBoga Mx110, BOAWTb MPU OTKIOYEH-
naHenu nHaukauum, HOM HarnpsbKeHun nu-
a Takke noboe, TaHUsA BCEX YCTPOMCTB
nogaepxueatowiee cetn RS-485*. OnuHa
RS-485 v npoToKo- NNHUK CBSI3N He Gonee
INbl U3 Tabnuubl 3.2 1000 m. CobniopaTb
NONSPHOCTb.

MNaHenun nHankauum | RS-232 KC2 B.2, B.3 MNopkntoyeHne  HeoO-
nn320, Debug X0OUMO  NPOU3BOAUTb
Cn270,Crn3xx, a npu OTKMIOYEHHOM
Takke noboe HanNpsP>KeHUM MUTaHUA
YCTPOWCTBO, NoA- MJIK n noakntovyaemoro
nepxuBatoLlee RS- ycTponctBa®.  [OnuHa
232 v npoToKOnbI N3 kabens He [JOmkHa
Tabnuubl 2.3 npesbiWwaTh 3 M.
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OKOHYaHue Tabnuubl 6.1

Mopgkniovyaemoe MopT Kabenb Homep KommeHTapun
YCTPOWCTBO pUCYHKa

MK, yctaHoBka cBs- | Debug KC1 B.1 MNopkntoyeHue kabe-

31 CO cpenown npo- RS-232 nsa KC1 ocywectens-

rpaMMMpoBaHus €TCH Npu OTKIHOYEH-

CoDeSys HoM nuTaHum MJIK n
nepcoHarnbHOro KoM-
nbroTepa*™.

(D NPEOYNPEXOEHUE

* Ecnn faHHoe ycrnoBue Mo Kakum-rnbo npuunmHam He Mo-
XeT OblTb BbINOSHEHO, TO HEOOXOAUMO OTKMYUTL MUTaHWE
XOTs1 Obl OAHOTO U3 3TUX YCTPOWCTB.

**Ecnu oTtkntodeHne nutanusa MNJK u MK HeBo3MoOXHO, TO
pekoMeHayeTcs cneayoLmii NopsaokK NoaKtoveHns kabens:

— B NepBYyl0 ovepenp, kabenb nogkntoyaetcs k MK ¢ no-
MOLLbIO pa3bema Ha NepeaHer naHenu;

—3atem kabenb Heobxogmmo nogknouutb kK COM-nopty
KOMMbIOTEPa; MpeaBapuUTENbHO AN BbIPABHMBAHWS SNEKTPU-
yeckux noteHumanos MK n komnbloTepa crieqyeT KOCHYTLCS
MeTanyIM4EeCcKon 4acTblo pa3bema kabens MeTannmyeckoro
kopryca COM-nopTa komnbloTepa.

HeBbinonHeHue 3TMx TpeGoBaHMI MOXET NPUBECTU K
NoBpeXAeHUI0 NOPTOB YCTPOUCTB!

PucyHok 6.3 — NMpumep cxemMbl nogkntoveHun B ceTb 6onee 6-tm MJIK63
(AC5 — noBTOpMTENb CUrHana paspaboTku OBEH)

6.2.7 MopgknioveHne nepexogHoM nNnaTthbl

MopknioyeHne nepexodHon nnatbl Ans cMeHbl BCcTpoeHHoro MO, Bxosilen B KOM-
NNeKT NOCTaBKK, OCYLLECTBNSETCS Yepes knemmHyto konoaky DBGU, pacnonoxeHHyto Ha
BepxHeln cTopoHe koHTponepa. K nnate nogkniodvaetcs kabenb KC1, Bxoaswmn B KOM-
nnekT noctaekn. OTBeTHyO yacTb kabens cnegyeT BcTaButb B COM-nopT KoMmnbloTepa
HanpsiMyto, nMM6o vepes npeobpasoBatens COM-USB.
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BHumaHue! Mnaty Heo6xoaMMo MogKmioYaTh K KOHTPOMSIepY TOMbKO ANS BbIMNOSHe-
HMS1 onepauunm OBHOBNEHUs nporpammHoro obecneyeHunsi. Bo Bcex ocTambHbIX Crydasx
nnarta gommkHa GblTb OT KOHTpOSiepa OTCoeAnHEHa.

BO3MOXHbIi BapuUaHT CTPYKTYpbl COeaMHEHUIA KOHTpOoriepa nNpu ero pabote B cucTe-
Me ynpaBreHust nokasaH Ha pucyHke 6.4.

6.3 YKasaHusi N0 MOHTaxy

[NoakntoyeHne KOHTpossiepa cneayeT BbINOMHATL MO CXeMaM, npusedeHHbIM B [punoxe-
Hum B, cobniogas NpY 3TOM HDKENSNOXKEHHYIO NOCreoBaTeNlbHOCTb NPOBEAEHMS Onepauun.

1) MMoaknoynTb MMHUKN CBA3K «KOHTPOMNep-A4aTyvMkn» K nepBuYHbIM nNpeobpasosa-
Tensm.

2) TMoaknounTb NMHUKU CBSI3U KKOHTPOMMep-aatynkmy» kK sxogam IMJIKG3.

3) [MNoakniounTb K BbIXOAaM KOHTpoOnnepa UCNonHUTENbHbIE MEXaHN3MbI.
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PucyHok 6.4 — NMpumep CTPYKTYpbl cOeAUHEHUN
npu ucnonb3oBaHuu MNIJK B cucreme

4) Tloaknountb NHUK MHTEpderica RS-485.

5) Ha Hewncnonb3yemble npu paboTe KOHTponnepa M3mMepuTenbHble BXOAbI YCTaHO-
BUTb NEPEMBbIYKM.

6) [pomnssecTn noakntoyeHune MNITK63 K UCTOYHUKY NUTaHWUA KOHTpoMnepa.

Mocne BbINOMHEHWS yKa3aHHbIX paboT KOHTPOINIEp roToB K AanbHenwemy UCnonb3o-
BaHUI0.

6.4 MpobHbIN NyCcK

6.4.1 Ecnu MNJIK Haxoguncsa AnutenbHoe Bpemsi Mpu TemnepaTtype Huxe MWUHYC
10 °C, 10 nepepn BkroYeHWeM n Hadanom pabot c MNJIK Heobxoanmo BbiaepxaTb ero B
noMeLleHnn ¢ TemMnepaTypon, cooTBeTCTByoLWweln paboyeMy avanasoHy (o1 muHyc 10 go
+50 °C), B TedeHue He meHee 30 MUH.

6.4.2 lNepepn nopgayen nutauus Ha MNJIK cnegyet npoBepuTb NPaBUIbHOCTb MOAKMHO-
YeHNs HaMPSPKEHWUS U ero yposeHb. [Ina NCNONHEHWN C NUTAHNEM NEePEMEHHbLIM TOKOM:

—  Npuv NOHWXEHHOM HanpshkeHumn (Hmwke 90 B) koHTponnep pabotatb He ByneT (oT-
KIMKOYNUTCSA — TOYHBIN MOPOT OTKMKYEHNS HE pernameHTupyeTcs);
—  Npv NpeBbILLEHNN HanpsxeHust (bonee 264 B) BoamoxeH Bbixog MNMIK 13 cTpos.

[ns mogenen ¢ NnMTaHMEM OT UCTOYHMKA MOCTOSIHHOIO Hanps>XXeHua:

—  npuv HanpsxeHun Hmke 150 B paboTta KoHTponnepa He rapaHTupyeTcs (KOHTpOr-
nep npekpatiaeTt PyHKLUMOHMPOBATL, OAHAKO, U3 CTPOS HE BbIXOAWT);
—  Npu NpeBbIWEHNW HanpsxXeHns nuTaHns yposHa 300 B BoamoxeH Bbixog MNIK 13
CTpos.
6.4.3 lNpn nogayve Ha MJIK HanpspkeHUss NUTaHUA JOMYCTMMOro AuanasoHa Ha nuue-
BOW CTOPOHE Koprnyca HaumHaeT cBeTutbes XKKA.
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6.4.4 locne BKMNOYEHUS NMUTaAHWUS KOHTPONNep nepesarpysvuTtcs, — Npu 3TOM KpaTKo-
BPEMEHHO BKITHOYATCSA 3BYKOBOMW CUrHanmsaTop v HaumHaeT cBeTutbes XKKW. Ecnu B koH-
Tponnep Gbina 3arpyxeHa nomnb3oBaTerfbCckas nMporpaMmma, oHa cpasy HaymHaeT UCMof-
HATLCS.

6.4.5 Ecnu nocne BKMOYEHUS NMUTaHNSA BbINOMHEHNE NPOrpaMMbl HE Ha4anoch, Heob-
XoAMMO npoBepuTb Hanudme B namsatu MJK nporpaMmmel 1 cnegosaTth MHCTPYKUMSM pas-
fdena 6.5.

6.5 [uarHocTuKa u ycTpaHeHue HeucnpaBHOCTEN

6.5.1 CocTosiHne kKoHTponnepa otobpaxarT coobLueHus, noasnsaowmecs Ha XKKU Ha
ero nepegHew naHenu. Koabl ounbok koHTponnepa v uameputens (paclumdgpoBka TEKCTO-
BOW MHcpopmauumn 06 owmnbkax) npuBeaeHsbl B MNpunoxenusx [ u E BmecTte ¢ pekomeHaa-
UMSMU HeoBXOAMMBIX ENCTBUIA NONb30BaTENS HA BO3HMKAIOLLME OLUMOKN.

6.5.2 lMpoBepuTb paboTOCNOCOGHOCTL BXOOOB M BbIXOAOB KOHTpOMfepa MOXHO M3
cpeabl CoDeSys, 3agaBas COCTOSIHUSI COOTBETCTBYIOLLMX Lienewn cornacHo Pr1.

Mepen nopknioveHnem koHTponnepa k CoDeSys HeobxoaMmMo uHCTannuposaTb B
cpeny Target-cpann koHTponnepa, BbiOpaTbh KaHam CBA3W U yCTaHOBUTb HeobxoauMmble
napameTpbl kaHana ceasu. [MogpobHo npoueaypa NOAKMIOYEHUSI KOHTpOnnepa K cpene
CoDeSys onucaHa B PT1.

44



7 OkcnnyaTtaumsi KOHTponnepa

7 JkcnnyaTauus KOHTponnepa

Mocne nporpaMMMpoBaHMA U MOHTaXa KOHTpOIiepa npu 3anycke, OH aBTOMaTUYECKN
HauyMHaeT BbIMOMHATL MOMb30BaTENbCKYD MPOrpaMmy, 3arpyXeHHyl B 3HEproHesaBucH-
MYl MamMsTb KOHTponnepa. YnpasrneHve BxOo4amu, Bbixo4amu, MHTepdencamm npovcxo-
OWT B COOTBETCTBMM C anropuTMOM, 3ari0XKEeHHbIM B 3Ty nporpammy.

7.1 PaboTa c XXKU

Pabota ¢ XKW peanusyetca B mporpamme C MOMOLLbIO creunarnbHbix 6ubnnotek
yHKUMOHanbHbIX 6rnokoB. OTpaxeHue dyHkumoHupoBaHus MK Ha XXKW HasbiBaeTcs
Pabousnm pexumoMm uHAMKaumMu. [daHHble MOXHO BbIBOAUTb HA HECKOSbKO 3KPaHOB.
YnpaBneHne ¢ MOMOLLbI KHOMOK B paboyeM pexume WMHAMKaLMW MOKa3aHO Ha PUCYH-
ke 7.1. Bonee nogpobHo paboTta ¢ pabounm pexmMom MHAMKaLUMKU U Ucnonb3oBaHne 6mnb-
nuoTek onucaHbl B pasaene «Pabota ¢ XKW MJTIK» Pl u B pykoBoAcTBax N0 NPUMEHEHNIO
6MBnMoTeKk NporpaMMHbIX KoMnoHeHToB Anst OBEH MJIK B yactn onncaHus gyHKLUMOHamb-
HbIX 6rokoB 6MGnMoTek paboTbl ¢ KK MJIKG3.

Taikke B npouecce paboTbl KOHTPOepa BO3MOXHO 3a4aBaTb 3HAYEHWS: NnapameTpoB
KoHdUrypauum nepudepuintHoro obopynosaHvs (BXo40B, BbIXOAOB U T.4.), NONb3oBaTerb-
CKUX MapameTpoB (YCTaBOK, aBapuiHbIX Moporos, koadduuneHtos MNNO-perynsatopos 1
T.0.). [JaHHbIi pexum HasbiBaeTcs KOHMUrypaumMoOHHBIM PEXMMOM MHAMKaUMK. Ynpasne-
HVMEe C MOMOLLbIO KHOMOK B KOH(UIypaUMOHHOM pexvMMe MHAWKALMW NOoKas3aHO Ha PUCYH-
ke 6.1. NogpobHee 0 3agaHMM 3HAYEHUIA KOHPUIypaLMOHHBIX NapaMeTpoB ONUCaHo B pas-
nene «KoHdurypruposaHue obnacTtv BBoga-seisoga MJ1K» B PIT.

CyliecTByeT eLle TpeTui, cneumnanbsHbln pexxum pabotbl XKKU, — OTnagoyHbi pexum
nHgnkauun. OH HeobxoamM nonb3oBaTento A5 BO3MOXHON nepesarpysku npubopa n ans
npocMoTpa Koga OWWOKM Mpu BO3HWKHOBEHUWM TakoBoW. Paclmdposka kogos owmnbku
npueeaeHa B Mpunoxerun [. JaHHbIR pexum Takke NnpefHasHayeH Ansa npoBefeHus Tex-
HOMOMMYEeCKNX MaHUMNYNSLUUA C KOHTPOMMIEPOM NpU ero NpousBoACTBE U Nnosepke (B 3TOM
PYKOBOACTBE HEe paccmaTtpusaeTcs).

B nononHeHne K OCHOBHbIM (*)yHKLl,I/Iﬂ KHOMOK B KOHTpOJiepe nMerTcqa elle OonoJiHu-
TellbHble COYeTaHnA KHOMOK:

1) Ona Toro, 4toObl nonb3oBaTenbckas nporpaMmMa He 3anyckanacb, crneayer,

yAepxuBas KHOMKY , BKMIOYUTL NUTaHME KOHTposnepa. 3TO MOXeT MoHago-
OuTbCs, Hanpumep, ANs Toro, 4Tobbl Nporpamma He 3aHumana COM-nopT (no-
apobHee cm. n. 3.5.1) unu npu HenpaBuIbHOM (PYHKLMOHMPOBaHUM npubopa, Ko-
raa BbINOMHEHWe Koda NPUBOAUT K NOCTOSIHHOM nepe3arpyske npubopa.

2) [Ona nepesarpy3kn npubopa ucnonb3yeTca crnegyrowas KoMOuHauus KHOMOK:

+ + . JanHasa kombuHaumsa KHomok paboTaeT BO BCEX pexumMax UHAN-
Kauum 1 MoxeT NoHagobuTbes, Hanpumep, Ans Toro, YTobbl BCTYNUAW B CUMY HO-
Bble 3HayeHWsi MnapamMeTpoB XapaKTEPUCTUK AWCKpPeTHoro Bxoga (nogpob-
Hee cM. . 3.6).
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7 OkcnnyaTtaumsi KOHTponnepa

PexuMbl nHankaumm n coveTaHus KHOMOK, nepeknioyvatome ux, NpeactaBneHbl Ha
pucyHke 7.1.

PucyHok 7.1 — luarpamma nepexonoB Mexay pexumamu nHaukauum MNIK
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7 OkcnnyaTtaumsi KOHTponnepa

7.2 Yacbl peanbHOro BpeMeHu

3afaHve 3HaveHns 4YacoB peanbHOro BpemeHu npomssogutcs ¢ XKW koHnTponepa 13
meHto Kondurypaums / [lon. napameTpbl / Bpemsa n gata. 3107 napameTp 3agaeTtcs Ha
ABYX 3KpaHax — Ha NepBOM 3KpaHe ykasbiBaeTcs [laTa, a Ha BTOPOM 3KpaHe ykasblBaeTcs
Bpewms. MNapameTtp Oata 3agaetca B popmate OO.MM.IT. Nepexoa kypcopa ocyLiecTts-

nAeTcst KHoNKamm + unu + .
MapameTp Bpems 3agaetcs B hopmate Y4:MM:CC.
Mepexop ¢ akpaHa 3agaHus napameTpa [aTta Ha 3KpaH 3agaHus napameTtpa Bpems

OCYLLeCTBAETCSA KHOMKaMm + ., KOr4a Kypcop CTOMT B KpaHeM NpaBoOM Monoxe-
Hum OO0.MM.IT.

Mepexop c skpaHa 3agaHusa napametpa Bpemsa Ha akpaH 3agaHua napameTpa [ata
OCYLLIeCTBNSIETCA KHOMKaMM + , Korga Kypcop CTOWUT B KpanHem I1eBOM MOoxe-
Hun Y4:MM:CC.
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8 CMeHa BCTPOEHHOro nporpammHoro obecneyenus, 9 TexHudeckoe obcnyxuBaHue

8 CmeHa BCTPOEHHOro NnporpaMmMHOro obecne4eHus

B koHTponepe umeeTcs BO3MOXHOCTb CMEHbI BCTPOEHHOIO NMporpammHoro obecneve-
HWUsi KOHTponnepa. MporpammnpoBaHne siApa KOHTPOIepa OCYLLECTBNSETCS Yepes nopT
DBGU (uHTepdenc ons oOHOBMEHWsI BCTPOEHHOIO MPOrpamMMHOro obecrneyvyeHust) KoH-
Tponnepa C NOMOLLbO nepexoaHorn nnatbl n kabens npowwmskn KC1 unu kabena KC2 n
cneyunansHon nporpammbl «MacTtep npowmsku MJ1K63».

Mporpammbl OGHOBNEHUS BCTPOEHHOrO MPOrpaMMHOro obecneyveHmss OOCTYMHbI Ha
canTe WWW.OWen.ru u HaxoasTCst Ha KOMMaKT-AUCKE U3 KOMMJekTa noctaBku. [1ns npose-
AeHusi 0GHOBNEHUS NoNb3oBaTento HeobxoaAMMo 3anycTuTb nporpammy «MacTtep npoLume-
ku MNNK63» n cneposatb nocneaoBaTenibHO NOSBASIOWMMCS YKa3aHUSM.

Mocne cmeHbl BCTPOEHHOIO NporpaMMHoro obecneyeHnsi HEO6XoAMMO 3aHOBO 3arpy-
3UTb B KOHTPOJIIEP NOMb30BaTENLCKY NPOrpamMmy.

9 TexHuyeckoe obcnyxuBaHue

9.1 Mpw BbINONHEHUM paboT Mo TEXHUYECKOMY OBCIY)XMBAHWUIO KOHTPOIepa creayeTt
cobntofatb Mepbl 6e30MacHOCTU, U3NOXKEHHbIE B pa3aene 5.

9.2 TeXHUYECKWin OCMOTP KOHTpOepa NPOBOAUTCA OBCMYXMBAIOLLMM NEepCcCoHariom He
pexe 0fHOro pasa B 6 MecsiILeB 1 BKIMHOYAET B cebsl BLINOSHEHWE CrieayoLwmX onepauuii:

—  OYUCTKY Kopryca M KNeMMHbIX KOMOAOK KOHTpomnsfepa OT Nbifu, rpsisan M nocTo-
POHHUX NpeaMeTOB;

—  NpPOBEpPKY KayecTBa KpenneHus KoHTponsepa Ha DIN-peiike;

—  MNpOBEpPKy kayecTBa NOAKMHYEHMS BHELLHUX CBA3EN.

—  MpOBepPKY (PYHKLUMOHUPOBAHMUS 3NIEMEHTA MUTaHWUS BCTPOEHHbLIX YacoB KOHTPOS-
nepa (cm. n. 7.2).

O6HapyxeHHbIe NPY OCMOTPE HedOoCTaTKU criegyeT HEMEAEHHO YCTPaHNUTb.

9.3 3ameHy anemMeHTa NMUTaHUS BCTPOEHHbIX YacoB KOHTponnepa HeobXxoaumo mnpo-
N3BOAMUTL KaxKable 6 NeT ¢ MOMEHTa U3rOTOBJIEHWS! KOHTPOSINIepa Unu nocrieaHei 3aMeHbl.
Takke areMeHT NUTaHus TpebyeTcs 3aMeHWUTb B Clyyae BbISIBNEHUst cOpoca BCTPOEHHbIX
YacoB KOHTposfepa Npyu OTKMOYEHUN NMUTaHUS.

BHumaHue! 3ameHa anemeHTa nuTaHusi NPOM3BOAUTCS B AeMOHTMpoBaHHOM ¢ DIN-
pevikn KOHTporsnepe npu 06s3aTenbHOM OTKITIOYEHMM BCEX Er0 CBSA3EN.

lMocnepoBaTenbHOCTb BbINOMHEHUSA 3aMEHbI ANIEMEHTa cnepyoulas:

1) AxkkypaTHO nogaesB OTBEPTKOW C NPaBOWM CTOPOHbLI BEPXHIOK KPbILLKY Kopryca, OT-
KpbITb KOPMYC KOHTPONNepa;

2) BbIHyTb WNend U3 HUXKHEW Nnatbl;

3) W3Bneub MCNONb30BaHHBIV 3NEMEHT NUTaHWS;

4) YcTaHOBUTb HOBbI 3neMeHT NuTaHus Tuna CR2032;

5) BcTaBuTb MeXnnaTHbIN WNENd B HWKHIOK nnaTy;

6) CobpaTtb kopnyc npubopa;

7) Mogkntouns nuTaHme npnbopa, HaCTPOUTL Yackl KOHTPONNEpPa;

8) BbIKMOUNTL NMTaHWE KOHTPONNEpPa;

9) UYepes Bpemsa He MmeHee 20 cek BKIIHOYMTb MMTaHne 1 NpoBepuTb paboTy Yacos.
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10 TpeboBaHusi kK MapkmMpoBke, 11 YnakoBka KoHTponnepa, 12 KomnnekTHocTb

10 TpeGoBaHusA K MapKMpOBKe

Mpw n3rotoBneHnn Ha NPNBOP HaHOCATCS:

—  HaumeHoBaHue npubopa;

—  cTeneHb 3awmThl kopnyca no FOCT 14254;

—  HanpsbkeHue 1 4acTtoTa nuTaHus;

— notpebnsemas MOLLHOCTb;

—  Knacc 3awuTbl OT nopaxeHus anektpudeckum Tokom no NOCT 12.2.007.0;

—  3HaK yTBepXAeHuns Tuna cpeicTs U3MepeHui;

—  eduHbIN 3Hak obpalleHus NMPOAYKUMWN Ha PbIHKE rOCYAAPCTB-YNeHOB TaMOXEHHOro
coto3a (EAC);

—  CTpaHa-u3roToBUTEnb;

—  3aBOACKON HOMep npubopa 1 rod Bbinycka.

Ha noTtpebuTtenbckyto Tapy HaHocATCS:

—  HauMmeHoBaHue npubopa;

—  edVHbIN 3HaK obpalleHns NpoayKUMU Ha PbIHKE roCyAapCTB-4eHOB TaMOXEeHHOro
coto3a (EAC);

—  CTpaHa-u3roToBUTENb;

—  3aBOACKON HOMep npubopa 1 roA Bbinycka.

11 YnakoBKa KOHTponsnepa

YnakoBka koHTpornrnepa npoussoanTtcsa B cootBetcTBum ¢ FTOCT 23088-80 B noTpebu-
TenbCKy0 Tapy, BbINOMHEHHY0 13 KopoboyHoro kapToHa no FOCT 7933-89.

12 KoMnnekTHocCTb

KoHTtponnep MJIK63 * 1 wr.
MepexogHas nnaTta 1 wr.
Kabenb KC1 1 wr.
MacnopT n MapaHTUHLIA TanoH 1 3K3.
PykoBoacTBO Mo akcnnyaTaumu 1 9K3.
KomnakT-guck ¢ MO 1 ak3.

* AcnonHeHne B COOTBETCTBUMN C 3aKa3oM

MpumeyvaHue - N3rotoBMTENL OCTaBNSET 3a coboi npaBo BHECEHUA OOMNOSTHEHUN B
KOMMNJIEKTHOCTb KOHTpOsnepa.
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13 TpaHcnopTupoBaHue 1 xpaHeHwue, 14 MapaHTuiiHble obs3aTenscTea

13 TpaHcnopTUpOBaHUE U XpaHeHue

13.1 KoHTponnepbl TpaHCMOPTUPYIOTCA B 3aKpbITOM TpaHcnopTe noboro suaa. Kpen-
NeHve Tapbl B TPaAHCMOPTHLIX CpeAcTBax AOIMKHO MPOM3BOAUTBLCA COrfacHO npasunam,
OEenCTBYIOLNM Ha COOTBETCTBYIOLLMX BUAax TpaHcnopTa.

13.2 YcnoBusa TpaHCNOPTUPOBaHWS [OOMKHbI COOTBETCTBOBATbL YycnosmsM 5 no
FOCT 15150-69 npu TemnepaType OKpyxatoLiero Bosayxa ot MuHyc 25 o +55 °C c co-
6niogeHnem Mep 3almTbl OT YAapoB 1 BUBpaumn.

13.3 lepeBo3ka ocyLecTBnAeTCa B TPAHCMOPTHOM Tape MOLUTYYHO UKW B KOHTENHe-
pax.

13.4 YcnoBusl XpaHeHWs B Tape Ha CKrage M3roToBUTENS M NOTpebuTens AOmKHbI
cooTtBeTcTBOBaTh ycnosuam 1 no MOCT 15150-69. B Bo3gyxe He OOSMKHbI MPUCYTCTBO-
BaTb arpeccuBHble npumecy. KoHTponnepsbl crnegyeT XpaHuTb Ha cTennaxax.

14 FapaHTUMHbIE 06A3aTenbCTBA

14.1 WN3rotoBuTENb rapaHTUpPyeT COOTBETCTBME KOHTponnepa TpeboBaHuam TY npu
cobntogeHnn yCcrnoBuin akcnnyaTauum, TPaHCNOPTUPOBAHWS, XPAHEHUS U MOHTaxa.

14.2 MapaHTUIAHBIN CPOK aKcnyaTaunm — 24 mecsaua co AHS NPOLaxu.

14.3 B cnyyae BbIXOAa KOHTpoOnnepa u3 CTpos B TEYEHWEe rapaHTUHOIO cpoka npu
cobnogeHMn nonb3oBaTeneM yCrnoBU SKCnnyaTauun, TPaHCNOPTUPOBAHUS, XpaHEHUs U
MOHTaxa npeanpuaTMe M3roToBuTenb 00A3yeTcsa ocyLecTBUTb ero 6ecnnaTHbIi peMOHT
UIN 3aMeHy.

14.4 Mopsgok nepefadn KOHTPosepa B PEMOHT COAepXKaTCcsa B NacrnopTe M B rapaH-
TUAHOM TaroHe.
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MpunoxeHve A. MabapuTHbIE N YCTaHOBOYHbIE pa3Mepbl

MpunoxeHue A. NabapuUTHbIe N YCTAaHOBOYHbIE pa3mepbl

PucyHok A.1 — NaGapuTHbIN YepTexX Kopnyca
ansa kpenneHus Ha DIN-penky 35 mm

PucyHok A.2 — Bug nuueBon naHenu KOHTponnepa
M pacnofioXeHue KOHTaKToOB
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MpunoxeHve A. FabapuTHbIE 1 YCTaHOBOYHbIE pasmMepbl

PucyHok A.3 — PaccTtosiHue po cteHok kopnyca MJIK npu MoHTaxe anAa obec-
nevyeHuss BEHTUNALUMN
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MpunoxeHne b. Cxembl NOAKNIOYEHUS

MpunoxeHne b. CxeMbl NoAKMOYEHUSA

PucyHok B.1 — Moakniwo4vyeHne 4aTYMKOB K AUCKPETHLIM BXoAam

MpumevaHnna

1) M'pynnel Bxogos C1...C4 u C5...C8 ranbBaHW4eckn pa3BsidaHsbl.

2) MoxHo 1cnonb3oBaTb BCTPOEHHbIN BGOK NUTaHUS: 0O4WMH OOLMIA UNK ABa pasHbIX.
3) MNpwu ncnonb3oBaHun ogHoro BN knemmbl Comm1 n Comm2 Heobxoaumo obbeam-

HUTb.

PucyHok B6.2 — MNMogknto4yeHne TepmomeTpa COnNnpoTUBIEHUA
MIN pe3NCTUBHOIO AaT4yuKa no TPeXnpoBOAHOWN cxeme

PucyHok 5.3 — MNogkntoyeHne pe3aMCcTUBHOro gaTtyumka
no ABYXNPOBOAHOMN cxeMe
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MpunoxeHne b. Cxembl nogxnYeHns

PucyHok 6.4 — NoakntoyeHne akTUBHOro AaTyuka
C BbIXxo4oMm B Buae HanpsibkeHmna 0...1 B

PucyHok 6.5 — lNoakntoyeHne akTUBHOro AaTyuka
C TOKoBbIM Bbixoaom 0...5 mA unu 0(4)...20 MA (Rw =100,0 Om £ 0,1%)

PucyHok 5.6 — Cxema noaknoyeHusa TepMmonapbl
(TepMoaneKkTpuyecKkoro npeo6pasoBarens)

Boixop (+)

.10B
|

PV1

uAn

0..

— Boixop (-) Ry

PucyHok 6.7 — Cxema noagknroyeHusa Harpy3kum kK B9 tuna «Y». RH > 2 kOm

PucyHok B.8 — Cxema noakntovyeHus Harpysku kK B9 tuna «A»

54



MpunoxeHne b. Cxembl NOAKNIOYEHUS

PucyHok 6.9 — Cxema noaknroyeHusa Harpy3ku k B9 tuna «P»
VD1
|
=1

| P1
@ Buixop, (+) D—<'—° +U,
Bbixog (-) o -U,

|

PucyHok B5.10 — Cxema noakntovyeHus Harpy3ku k B3 tuna «K»
(avon VD1 ponxeH 6bITb paccuyuTaH Ha HanpsxeHue 100 B n ok 1 A)

PucyHok B.11 — Cxema nogkniovyeHus Harpy3ku k B3 tuna «C»
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MpunoxeHne b. Cxembl nogxnYeHns

PucyHok 5.12 — Cxema noakno4veHusa Harpy3km k B tuna «C»
ABYX TUPUCTOPOB, NOAKMIYEHHbIX BCTPeYHO-NapannenbHo
(R2=47... 68 Om, C1=0.1mkcpx630 B)

PucyHok B.13 — Cxema noakntovyeHusi Harpy3ku k B3 tuna «T»

PucyHok B.14 — CxemMa NnoAKnYeHUs Harpys3Ku
k BO tuna «P» (ans nepsoro BJ)
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MpunoxeHne b. Cxembl NOAKNIOYEHUS

PucyHok B6.15 — Cxema nogknto4veHna moayna MP1 k NMNK63
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MpunoxeHne B. CxeMbl noakntovaemMbix kabenem

MpunoxeHune B. CxemMbl nogkntovyaembix kabenen

PucyHok B.1 — Cxema kabensa nporpammupoBaHus KC1, Bxoasiwero B KOM-
NeKT NocTaBKu

PucyHok B.2 — Cxema kabens KC2

PucyHok B.3 — Cxema kabensa ana nogkntoyeHus MIK63 k nopty RS-232

MpumeyaHusa

1) Ons noaknioyYeHuss MOXeT MCnosnb3oBaTbes roToBbi kabens KC2 «MJIK—TMaHenby,
nprobpeTaeTcs OTAENbLHO.

2) Kabenb nporpammupoBaHus KC1, BxoasLwmii B KOMNMAEKT NOCTaBkW, NpegHa3HayeH
ansa nogknodeHns k MK 1 He moxeT OblTb MCMOMb30BaH ANsi MOAKMIOYEHUS K nop-
Ty RS-232 gpyrnx ycTponcTB.
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Mpunoxexue . HasHauyeHWe KOHTAKTOB KIEMMHOW Koroaku npubopa

MpunoxeHune I' HasaHayeHMe KOHTAKTOB KIIEMMHOM KOJOOKU

npubopa
Homep HasHa4yeHue Howmep HasHa4yeHue
KOHTaKTa KOHTaKTa
1 Mutanne (Cetb) 31 Bxog 6 (3)
2 Mutanne (CeTb) 32 Bxog 6 (2)
3 Bbixog 1-1 33 Bxog 6 (1)
4 Bbixog 1-2 34 Bxog 7 (3)
5 Bbixog 1-3 35 Bxog 7 (2)
6 Bbixog 2-1 (+) 36 Bxog 7 (1)
7 Bbixog 2-2 (-) 37 Bxog 8 (3)
8 Bbixog 3-1 (+) 38 Bxoa 8 (2)
9 Bbixog 3-2 (-) 39 Bxoa 8 (1)
10 Bbixog 4-1 (+) 40 MogkntovyeHne MP1 (W)
11 Bbixog 4-2 (-) 41 MogkntoveHne MP1 (X)
12 Bxog 1 (1) 42 MogkntovyeHne MP1 (Y)
13 Bxog 1 (2) 43 MogkntoveHue MP1 (2)
14 Bxoa 1 (3) 44 RS-485 (A)
15 Bxog 2 (1) 45 RS-485 (B)
16 Bxopn 2 (2) 46 OOLWUIA KOHTaKT
ans auckpeTHbix Bxogos (Comm1l)
17 Bxog 2 (3) 47 OuckpeTHbin Bxoa 1 (C1)
18 Bxog 3 (1) 48 OuckpeTHbin Bxoa 2 (C2)
19 Bxoa 3 (2) 49 AvckpeTHbin Bxod 3 (C3)
20 Bxog 3 (3) 50 OunckpeTHbin Bxoa 4 (C4)
21 Bxog 4 (1) 51 OuckpeTHbin Bxoa 5 (C5)
22 Bxog 4 (2) 52 OuckpeTHbin Bxoa 6 (C6)
23 Bxog 4 (3) 53 OuckpeTHbin Bxoa 7 (C7)
24 Bbixog 6 (-) 54 OunckpeTHbin Bxoa 8 (C8)
25 Bobixoa 6 (+) 55 OOLWUIA KOHTaKT
Ans auckpeTHbix Bxogos (Comm?2)
26 Beixoa 5 (-) 56-61 DBGU (ans nporpamMmupoBaHusi
KOHTponnepa)
27 Bbixoa 5 (+) 62 VICTOYHMK HanpsixeHus MuHyc 24 B
28 Bxog 5 (3) 63 VICTOYHMK HanpsixeHus nntoc 24 B
29 Bxog 5 (2)
30 Bxog 5 (1)
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Mpunoxenwne [. Koabl owinbok koHTponnepa

MpunoxeHnune [1. Kogbl oluMboK KOHTpONnepa

Kogbl owumnbok KoHTponnepa npueeaeHsl B Tabnuvue [.1.
Ta6nuua [.1 — Koabl owmnbok koHTponnepa MNIK63

Koa PacwudpoBka
oMBKY oLMBKY Yrto aenatb nonb3oBaTento
0 OtcyTcTBYET OG-
Ka
Mepesarpyaka npn MoxHo npogomkaTtb paboTy
1 BKIIOYEHUN NUTaHUS
HenpaBunbHbI rpadouk CHKEHNUS HaNpPSPKEHUS MUTaHUS.
2 Bbixog 3 slee BoamoxHo, nmeeTcst annapaTHas npobnema. MNpu Heoa-
P HOKpaTHOM MPOSIBNEHNN PEKOMEHAYETCA OTNPaBUTb KOH-
Tponnep B PEMOHT
Mpousowwna nepesa-
rpyska CTOPOXeBbIM
3 TgylhmepOMPOGycnos- MpoBepuTb nporpammy CoDeSys Ha Hanuyme onboK.
NeHHas 3aB1CcaHVeM
Mpousowna nepesarpyska nonb3oBaTenemM Haxatnem 3-x
4 Soft reset KHOMOK Ha KnaeuaType KOoHTponnepa nubo nepesarpyska
6bina BbI3BaHa 13 nporpammbl CoDeSys
Mepesarpy3ka no nosiBNEeHnto curHana Ha Hoxke Reset
LIM. 3TOoT curHan mMoxeT ObITb HAaBEAEH CUIbHOW NOMEXOM
5 User reset nmbo napasuTHbIMK yTe4kaMun Ha nnare (Hanpumep, B
crnyyae Hanu4us Briarm BHyTpu kopnyca). MNpocywmnTs KOH-
Tponnep, ecnu He NOMoraeT — OTNPaBUTb B PEMOHT
Mepe3arovaka no HapyLlueHune pexuma nuTaHus cxembl KoHTponnepa. Mpu
6 cmrzan %yrownOut HEOJHOKPATHOM MPOSIBNIEHNM PEKOMEHAYETCsl OTNpaBuUTb
y KOHTpOMep B PEMOHT
Owwnbka B3ammo-

401 |pencTsusi c .
EEPROM 3Tu oLNMBKM MOTYT BbITb 0BYCNOBNEHbLI NGO OLWMGKON B
OLGKa 3anvcn B nporpamme CoDeSys, cBsi3aHHOW, Hanpumep, CO CruLL-

402 EEPROM KOM YacTbIMu obpalleHnsMmu k namatn EEPROM koH-
OWnGKa dtenms s | 1PO1IEDPA, nn6o HapyweHnem dyHKLMA paboTbl camoro

403 EEPROM EEPROM. B nocnegHem cnyyae HeobxoaMmo OTnpaBuTb
LG 5 KOHTpOIep B PEMOHT

Lwunbka paboThbl

404
EEPROM

500 3aronoBok koHdK- | Mporpamma CoDeSys B KOHTponnep 3annucaHa Hekop-
rypaumm noBpexaéH | pekTHo n eé Heob6xoanmo 0OHOBUTL.

CIVLLIKOM MHOFO Ownbka B nporpamme CodeSys, co3gaHo CrULLKOM MHOIO

501 |ypoBHel KoHMIy- YPOBHEW BIOXEHHOCTW NPpW CO3AaHUN NMOMNb30BaTENbCKNX

paumm

napameTpos. Ee Heob6xoaumo ycTpaHuTte. Pa3pelueHo He
6onee 6 ypoBHEN BNOXEHHOCTW.
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Mpunoxenwne [. Koabl ownbok koHTponnepa

MpogomkeHue Tabnuubi A.1

Koa Pacwudposka Yrto penatb nonb3oBarento
OLINGKM OLINGKN
Owwubka Bcnomora- | OTNpaBUTbL KOHTPOSIEP B PEMOHT
600 TENbHOro npoec-
copa gucnnes
Owwubka Bcnomora- | OTNpaBUTbL KOHTPOSEP B PEMOHT
601 TenbHOro npouec-
copa aHanoroBbIX
BXOZ0B/BbIX00B
[epeBo koHpury- Owwnbka B nporpamme CoDeSys npu cozgaHum nonb3o-
1001 | pauun cogepxut BaTeNbCKMX NapameTpoB, KOTOPY HEOOX0AMMO ycTpa-

OLLMOKKN

HUTb

Owwnbkn ¢ kogom 0...6 ABNATCA He KPUTUYHBIMK, uHauumpytotcs Ha XKW B otna-
OOYHOM pEXume TOMbKO MO 3anpocy MoNb3oBaTens U He CONPOBOXAAIOTCA 3BYKOBOW CUT-
Hanusauven. Mepexon B OTNafouHbIA PEXUM OCYLLECTBNAETCS KOMOMHaUMEN KHOMOK Bebi-
xoa+AnbT+BBO4.

Owwnbkn ¢ kogammn Bonblwmnmm 400 aABRAOTCA KPUTUYHBIMU. PaboTa nporpaMmbl KOH-
Tponnepa OCTaHaBMBaETCs, KOHTPOMMEP NepexoauT B PeXMM UHAMKALMKW Koda owmBoK
Ha 3KpaHe, COMPOBOXAAIOLLMIACA 3BYKOBOW CUrHanmnsaumen.
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Mpunoxexuve E. Kogpl owmbok nameputens

MpunoxeHune E. Koabl ounbok namepurtens

Kogbl owmnbok nsmeputens (pacumdpoBka TEKCTOBOW MHGOpMauum ob owmnbkax mns-
MepuTens) npuBeaeHsbl B Tabnvue E. 1.

Ta6bnuua E.1 — PacwucgpoBka TeKCToBOM MHpOpMaLMmn 06 oumbKax usmepurtens

TekcT Ha o
Kopn WKW PacwudpoBka OenctBusa nonb3oBarens
BHyTpeHHsis owmbka npnbopa. Mepesa-
Ownbka M3mepeHHoe 3Ha4eHne 3a-
0 rpy3uTb Npubop, ecnu He nomoraeT —
UMepUT. BEJOMO He BEPHO
OTNpaBuTb B PEMOHT.
HeTt pah-
6 HBIX HeT aaHHbIX n3amepeHus Mopoxpaatsk 3...5 cek.
[atunk BkntounTb COOTBETCTBYHOLLMIA BXOA B
7 . | JaTymk oTKnoYeH napameTpe KoHdurypauums/aHanoroBsble
OTKIMHOYEH
BX /Tun Bxopa X (x=1...8).
Benvka Temnepatypa xo- TemnepaTypa npubopa He COOTBETCTBY-
8 Bbicokas t | nogHoro cnas, peructpupy- | €T yCrnoBusiIM dKcnnyaTauun, — npuBecTn
XCTn toLLlero TemnepaTypy npubo- | B HOpMY;
pa Ownbka KannbpoBku, — NPOBECTM Ka-
NBpPOBKY 3aHOBO;
Huskas t Mana TemnepaTypa Xonoa- | AnnapaTHas olumbka, — nepesanycTuTb
9 XC T HOro cnas, permcTpupytowe- | npubop, ecnu He NnomoraeT, — obpaTUTb-
ro Temnepartypy npubopa CS B PEMOHT.
HenpaBunbHO yCTaHOBMEH TWM AaT4ymka, —
NpOBEPUTb, YCTAaHOBUTbL MPaBUITBHO;
Jatunk HeHaaeXHO NOAKITHOYEH, — MPOBE-
PUTb HAAEXHOCTb KPEMMEeHUst 4aTymKa;
a 3HauyeHve |BblumcneHHoe 3HayeHune Jatunk HencnpaBeH, — 3aMEHUTL;
BEIMKO CIWLLKOM BENUKO JaTtumk usmepsieT Temneparypy Bbile A0-
nyckaemow, — BbIGpaTb Apyron AaTyvk;
AnnapatHasi oLumbKa, — nepesanycTuTb
npubop, ecnu He NOMoraeT, — 0BpPaTUTLCS B
PEMOHT.
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Mpunoxenwve E. Koapl owmbok nameputens

OkoH4aHue Tabnuubl E.1

Kopn

TeKcT Ha
XKUN

PacwudpoBka

HencTBusA nonb3oBaTtens

3HayeHune
mMano

BbluncneHHoe 3HaveHue
CINMALLKOM mMarno

HenpaBunbHO ycTaHOBNEH TN AaTyuvka,
— NPOBEPUTb, YCTAaHOBUTb MPaBUILHO;
[aTymk HeHagexXHO NOJKMYeH, — Npo-
BEPUTb HAOEXHOCTb KPEMMeHns aaTym-
Ka;

JaTunk HencnpaBeH, — 3aMeHUTb;
JaTunk namepsieT Temnepartypy Hmxe
ponyckaemon, — BblbpaTb Apyron aaT-
YuK;

AnnapaTtHas owwubka, — nepesanycTuTb
npubop, ecnv He nomoraeT, — obpa-
TUTBCH B PEMOHT.

KopoTkoe
3am.

KopoTkoe 3aMblkaHne
(mDaHHaa nHOMKaumna He BO3-
HukaeT npu K3 ¢ gatymkom Ha
BXO[e Tuna «TepmMornapa» unu
«YHUDPULMPOBAHHbLIN AaT4YnK
MO HaNPsHKEHUIO N TOKY»)

3aMKHYTbI HAKOPOTKO BXxoAbl Npubopa, —
YyCTpPaHWTB;

HenpaBunbHO NOAKMIOYEH AaTYnK, —
YCTpaH!TB;

HenpaBunbHo BbIOpaH TUN garyvka, —
MOMEHSATHb in-t;

[aTtumk HencnpaBeH, — 3aMEHUTB;
AnnapaTtHas owwubka, — nepesanycTuTb
npubop, ecnv He nomoraeT, — obpa-
TUTBCH B PEMOHT.

O6pbIB
nartuuka

O6pbIB gaTymka

(haHHast UHOMKaLMS He BO3-
HUKaeT Npu obpbIBE «YHUPU-
LIMPOBaHHOTO JaTyumka rno
HanpPs>KEHUIO 1 TOKY»)

[aTymk He NOOKMYEH K COOTBETCTBY-
loLLEeMy BXOAY, - NMOAKIIOUNTD;

JaTtymk HenpaBuIbHO NOAKIIOYEH, —
NOAKIIOYNTL NPAaBUIBHO;
HenpaBunbHO BbIOpaH TMN garyvka, —
NMOMEHSATb in-t;

JaTtymk HencnpaBeH, — 3aMEHUTD;
AnnapaTtHas owwubka, — nepesanycTuTb
npubop, ecnv He nomoraeT, — obpa-
TUTbLCS B PEMOHT.

Het cBa3n
c Aln

OtcyTtcTBue cesasu ¢ ALM

BHyTpeHHsin AnnapaTHas owubka, —
nepesanycTuTb Npubop, ecrnu He NOMo-
raet, — o06paTUTLCS B PEMOHT.

Ownbka
Kanmop.

HekoppekTHbIN KanbpoBoY-
HbIN KO3 PULNEHT

He npoeeneHa kanubpoBka, — NpoBecTU
KannbpoBKy;

KanubpoBka npoBeaeHa HEKOPPEKTHO, —
NPOBECTMU KanmbpoBKy;

HeuncnpaBeH npubop, - o6paTtuTbcs B
PEMOHT.
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MpunoxeHwne XK. MNoaknioyeHne TepMOMETPOB CONPOTUBIIEHNS MO ABYXNPOBOAHOW CXemMe

Mpunoxenune XK. NoakniovyeHne TepMOMETPOB CONPOTUBIIEHUA
no ABYyXNpPOBOAHOMN CXeme

XK.1 Kak ykasbliBanocb paHee, NpMMeHsieMble B Ka4ecTBe 4aT4MKOB TEPMOMETPbI CO-
NPOTUBNEHNS OOIMKHbI COEANHATLCA € aHanorosbiMu Bxodamu MJ1IK63 no TpexnposogHon
Cxeme, UCMofMb30oBaHUE KOTOPbIX HeWTpanuayeT BNWSHWE COMPOTUBIIEHWNS COEAVHUTENb-
HbIX MPOBOAOB Ha pe3ynbTaTbl n3amepeHusi. OgHako B TeXHWYEeCKM 060CHOBaHHbIX Criyqasix
(ranpumep, Koraa yctaHoBka npubopa nponsBoanTCcs Ha obbekTax, 0bopyaoBaHHbIX pa-
Hee NPONOXEHHLIMN MOHTaXHbIMW Tpaccamu) Takoe COefMHEHNE MOXET ObITb BbINONTHEHO
1 No ABYXNPOBOAHOM CxeMe. Takoe coeanHEeHne pekoMeHayeTCs NPUMEHSTb ANS BbICOKO-
OMHbIX AaTt4yunkos (500, 1000 Owm).

Mpy ncnonb3oBaHWM ABYXNPOBOAHON CXeMbl CriedyeT MOMHUTb, YTO MOKa3aHWs npu-
6opa B HEKOTOPOW CcTeneHn ByayT 3aBUCETb OT M3MEHEHUs1 TeMnepaTypbl Cpeabl, OKpyKa-
IOLWEeN MUHUIO CBA3N «AaTunk-npunbop». Mpumep noaknioyeHuss TepMmomMeTpa ConpoTuBe-
HUs K KOHTakTam «Bxoal» npuseneH Ha pucyHke b.3.

Mpw ucnonb3oBaHWM ABYXNPOBOAHOM CXeMbl Nepen Havanom akcnnyaTtaumu npubopa
HeobX0AMMO BbINONHUTL OEeNCTBUS, yka3aHHble B n. XK.2...2K.8.

K.2 TpoussecTn noaknoyeHne gatyvka no ABYyXNPOBOOHON CXEME K COOTBETCTBYHO-
Lemy Bxoay npnbopa, aHanormyHo ToMy, Kak 3To ykasaHo Ha pucyHke b.3.

XK.3 MoaknounTb K NMHUKN CBA3U «AaTYMK-NPUBOopP» (K MPOTUBOMOMOXHBLIM OT Npubopa
KOHLUaM N1HUM) BMECTO TepMoMeTpa MarasuH conpoTtusriedns tuna P4831 (unu nopob-
HbI EMY C KITacCoM TOYHOCTU He xyxe 0,05).

K.4 YcTaHOBMTb Ha MarasvHe 3HayeHue, paBHOE COMPOTMBMAEHWID TepMoMeTpa npu
Temnepatype 0 °C (50.000, 100.000 unu 1000.000 OM B 3aBUCUMOCTM OT TUNa NPUMEHS-
€eMOoro gatuuka).

XK.5 MopaTb nuTaHWe Ha NpubOpP 1M Ha COOTBETCTBYIOLLEM KaHamne no nokasaHusM UH-
Avkatopa 3adumkcrpoBaTb BENNYUHY OTKIOHEHWUS TemnepaTypbl oT 3HadveHus 0,0 °C. lMo-
NyYeHHOe OTKIIOHEeHWe Bcerga AOSMKHO MMETb MOMOXUTENbHOE 3Ha4YeHne, a BenuyunHa ero
6yaeT 3aBMCeTb OT CONPOTUBMNEHNS NIMHUM CBA3N «AATYMK-MPUBOP».

JK.6 YcTaHoBWUTL ANns JaHHOro gaTyvka B napameTtpe «CmelleHne Bxoga» Koadhgu-
LIMEHT KOPPEKLMM PaBHbIN 3HAYEHUIO, 3adUKCMPOBAHHOMY MPWU BbINOMHEHUM paboT no .
XK.5 (oTknoHeHve nokasaHuin nHamkatopa ot 0,0 °C), HO B3ATOMY C MPOTMBOMOMOXHbLIM
3HaKoM, T.e. CO 3HaKOM MUHYC.

Mpumep [llocne nogknitoyeHus KO BXOAy KaHana TepMoMeTpa COMpOTUMBMAEHUS MO
OBYXNPOBOAHOW CXeMe 1 BbiNonHeHus pabot no n. XX.5 Ha uHamkatope 3anKCMpPOBaHbI
nokasaHusa 12,6 °C. [ins KomneHcauum conpoTUBAEHNS NIMHAN CBA3W B NPOrpaMMMpyemMomM
napameTtpe «CmelleHVe BXoga» AaTyuKa kaHana cneayeT yCTaHOBUTb 3HaveHne — 012.6.

XK.7 MNpoBepuTb NPaBUNBLHOCTbL 3a4aHNA KOPPEKLMK; Ana 3TOro crnefyeT, He U3MeHss
COMpPOTMBIIEHNSI Ha MarasuHe, nepesectn npubop B pexum PABOTA n ybeantbes, 4TO
rnokasaHWs Ha COOTBETCTBYWLLEM KaHane uHaukatopa pasHbl 0 °C (c abcontoTHoW no-
rpewHocTbio He xyxe 0,2 °C). MNpn HeobxoAMMOCTU 3TK onepauun crnegyeTt BbINOMHUTL
ANsi OCTarnbHbIX KAHaNOB N3MEPEHUs.
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